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BACKGROUND OF THE | NVENTION Field of the Invention 5 The presen ;
"relates to a thin absorbent article such as vagi nal di scharge absorbing

sheet, generally called panty liner, norejparticularly, relates to an

absorbent article having a pleasant feel in which highly viscous body
The present 10

fluid can be read] Into an absorbent | ayer.
i nvention al so re%éyeosﬁ% ‘@W fAND mﬁw tMEFHQI) STHEREQF
article. Description of the Related Art Vagi nal discharge absorbi ng sheet,

generally called panty liner, has been known as thin absorbent article.
sheet is to be worn while being fixed to an inner side

Such 15 abso gin

of a crotch pé FF%BOBFDaﬁFuﬁHEréﬁwﬁﬂﬁﬂoﬂhrough a pressure sensitive
adhesive layer. This _absorbent article is generally constructed such that
an absorbent Fa§ef PErthBesbrBeAfiPhquid is di sposed beneath a

l'i qui d-permeable top |ayer so that body 20 fluid given to the top layer can
be drawn Pn by capi ThepPyesentomvention rEisdeserd al i abHowReRt, aerause
highly viscous body fluid secreted from the vagina is given to such
vagi nal di sch#?¢R ahsadinal shischarge abeorining aleset 5 dendkal IpePody
fluid given to the top layer 25 cannot be readily drawn in by capillary
action of thePRBEHABBRE , MK partdsoulanly,ireldtads bt dbabsBEAt D icle
capacity cannot be sufficiently displayed. 0 4 JUL 2006
having a pleasant feel in which highly viscous body fluid can
be readily drawn into an absorbent layer. The present
10 invention also relates to a method for manufacturing the
absorbent article.
Description of the Related Art

Vaginal discharge absorbing sheet, generally called

panty liner, has been known as thin absorbent article. Such

15 absorbing sheet is to be worn while being fixed to an inner
side of a crotch portion of an undergarment through a pressure
sensitive adhesive layer. This absorbent article is generally
constructed such that an absorbent layer for absorbing liquid
is disposed beneath a liquid-permeable top layer so that body

20 fluid given to the top layer can be drawn in by capillary action
of the absorbent layer.

However, because highly viscous body fluid secreted from
the vagina is given to such vaginal discharge absorbing sheet,
if the top layer is thick, the body fluid given to the top layer

25 cannot be readily drawn in by capillary action of the absorbent

layer, resulting in that liquid absorption capacity cannot be

sufficiently displayed.




- 2 1In order to solve this problem there have been devel oped 0a gagia@

~di scharge absorbing sheet in which the top layer itself can display-l éid

absorption capacity and a vagi nal discharge absorbing sheet in which an

extrenely thin 5 liquid-perneable top | ay@r -i s di sposed on the absorbent

| ayer. In these cases, however, body fluid tends to be left in the top
nfortabl e e field of sanitary

| ayer, so that wearer ten feel (0] LJdnt

napki ns that are t%rnc ]é”gé‘?&rgnsof‘ﬁ%%i Bﬁ?ﬁg?gcrﬁ}%‘%ﬁ gﬁgﬁﬁﬁ%d§ﬁéép§?don
t he ot her hagd,V 10 Japanese Unexani ned Patent Puplication No. 8-71105
(71105/ 1996) “di'é8 ARG P g BREF AR Heet topajayer

conpri sing pul r. pul p and_synthetic fijbers is disposed beneath a.
quuid-perne&ﬁggaﬁbﬁﬁﬁh splag: éguﬁépab§9€Pt&ﬁB capBsityngndsapEagdpadd to
have a pl ural,i.ty, of receifes from 15 the top layer to the absorbent | ayer.
In this sanigéﬁéhﬁgﬁﬁ nabspEhing) yshegtvean: owhieh | adi depkremabre tbpn

be .reag}Iy absorbed by the absorbent |ayer through the recesses.
However, -l t hoHRArRETRESBLECHRP Layer 4f shispsed Al the absorbendeheyered
Pat ent Publicatign conprises fluff pulp or 20 a mxture of fluff pulp and
synthetic fibBr§NeBReCaB8Er hBAVEY Y er PPy nbLuddntendst ba @ 1&Ethisi thef
the technical idea of increasing wet strength. Accordingly, the recesses
tend to di sEPBeafY®RenSq SPaEsWRRreEs apfteRd ipedninpenfiestable.body to
the sanitary napkin in a wet state. However, the absorbent 25 article
di scl osed in the abBvEledkiRld iofd spaismryPmsbkisas shatrarattsicken shant ary
napkin. Since menstrual blood is not highly viscous as conpared with
vagi nal di schBfg¥agipadadigehprge japsogbang sheets, on the other hand,

10 Japanese Unexamined Patent Publication No. 8~71105

| ayer ca

(71105/1996) discloses a sanitary napkin in which an absorbent
layer comprising pulp or pulp and synthetic fibers is disposed
beneath a liquid-permeable nonwoven sheet as top layer and
embossing is performed to have a plurality of recesses from

15 the top layer to the absorbent layer. 1In this sanitary napkin,
body fluid given to the liquid-permeable top layer can be
readily absorbed by the absorbent layer through the recesses.
However, although the absorbent layer disclosed in the
above-identified Patent Publication comprises fluff pulp or

20 a mixture of fluff pulp and synthetic fibers, the absorbent
layer is not constructed on the basis of the technical idea

of increasing wet strength. Accordingly, the recesses tend to
disappear when a pressure is applied from the wearer’s body

to the sanitary napkin in a wet state. However, the absorbent

25 article disclosed in the above-identified Patent Publication
relates to a sanitary napkin. Since menstrual blood is not

highly viscous as compared with vaginal discharge, it can be




- 3 readily drawn into the absorbent layer via the top |ayer by [pgpyw[aﬂm
action of the absorbent |layer. Therefore, the possibility of disappeara @
of the recesses is relatively permssible. 5 However, if the vagi nal

di scharge absorbing sheet as thin absorbent-article is constructed in the
same manner as disclosed in the above-identified Patent Publication, i.e.,

the thin abs I r_of 1he vagi,nal discharge absorbing sheet is
enbossed toge?%%?ﬂﬂt@%ﬁ% 131° | B rakbgorhent Pﬁ%ﬁ%‘%e‘é@r%t?@ 1R¥ep bayer
to the absorb . er, the recess becone too shallow. As a result, the
recesses easi (?%lghjrg%]abeﬁ‘?gilﬁna (Q/ét %ﬁgt %&W@Hta IR¥REur e Thergspreed them
the wearer's bod . coqgared Wi th the sanitary napkin. Moreover, since
vagi nal dis&ﬁﬁ%&? Y%t ALSAPPRATIAGE nali Sheporecessesusia alatsively
menstrual blood, if the recesses disappear, such highly viscous body fluid

cannot be redfYSiSH into the absorbent layer via the top |ayer.

SUMVARY THE | NVENTI ON 20, The present _i nvention has been worked out in
view of tRe short &OHSYFLnifidsvpginal diseharge abapsbangishdaet asdihdfmor e
an object of the present invention to provide a relatively thin absorbent
article, in iH 3EL3C] 8 4fefOns bt ed 4 n e pamesanmeihs s disatl dsager
hardly di sappear. b ressure so that 25 relatively highly viscous body
fluid given tid 4 tahPVerkdenthhied Rakenk nPybhbcatbed,by.ehe &bsothdmt

| ayer, and a __manufacturing nethod thereof. 0 4 JUL 2006 According to a
first aspectQ§FQF n&r dSFRr iofy dhe yrginal discharge absorbing sheet is

embossed togeﬁher'with the top layer to have recesses from the
10 top layer to the absorbent layer, the recesses become too
shallow. As a result, the recesses easily disappear in a wet
state when a pressure is applied from the wearer’s body, as
compared with the sanitary napkin. Moreover, since vaginal
discharge secreted from the vagina is more viscous than
15 nmnstrualblood,iftherecessesdisappear,suchhighlyviscous
body fluid cannot be readily drawn into the absorbent layer

via the top layer.

SUMMARY OF THE INVENTION

20 The present invention has been worked out in view of the
shortcoming in the prior art set forth above. It is therefore
an object of the present invention to provide a relatively thin
absorbent article, in which recesses formed from a top layer
to an absorbent layer hardly disappear by pressure so that

25 relatively highly viscous body fluid given to the top layer
can be certainly absorbed by the absorbent layer, and a

manufacturing method thereof.




there i's provided an absorbent article conprising: a quuid-perqﬁgbgg tﬂﬁs
| ayer; a backsheet; and 5 an absorbent | ayer di sposed between the o%

| ayer and the backsheet, fibers constituting the absorbent |ayer being
bonded toget her, wherein the absorbent |aygr_conprises hydrophilic fibers,
and the top layer and the absorbent |ayer are enbossed 10 together to

have recesses in mh%ch fébers cons}jtutin the absorbent |ayer are bonded
to the top layer. I'CTREIBEFTPhiiLrEt FTPWLT 1Pk Phereseny cinventiannce

fibers constituting.the absgrgent | ayer are bonded together, the absorbent
| ayer has an FREFRalPheYided il aosqHeeRt cREt iake (remppiaiagte of the

recesses due to a pressure _applied from the body of a wearer during wear
hardly occurs in a aeti®tifperngahlpitamela¥®esses can be certainly

mai nt ai ned even when the absorbent layer is thin. Accordingly, body fluid
can be easily absdt H&FW?% #%brbent | ayer through the recesses at all
20 tinmes. In order to prevent the di sappearance of the recesses, it is
preferred® hat the dbshsihentajayandispased dativesn sthreertgith lefyeat drehst
2 N per 25 mmwi dth. Preferably, the absorbent |ayer further conprises 25
heat - f usi bl e Wmdrakshaqtpefdbezrdconetiyntingi théi deserhert Faysmobdioded
to the hydrophilic fibers inside the absorbent Jlayer. In an alternative,
fi bers constiRandesy tagetdirior pdirredint JUL 2006 - 5 |ayer may be bonded

together with an adhesive. For instance,
the absorbent layer comprises hydrophilic fibers, and

the top layer and the absorbent layer are embossed
10 together to have recesses in which fibers constituting the
absorbent layer are bonded to the top layer.

In the absorbent article of the present invention, since
fibers constituting the absorbent layer are bonded together,
the absorbent layer has an increased wet strength. Therefore,

15 disappearance of the recesses due to a pressure applied from .
the body of a wearer during wear hardly occurs in a wet state,
so that the recesses can be certainly maintained even when the
absorbent layer is thin. Accordingly, body fluid can be easily
absorbed by the absorbent layer through the recesses at all

20 times.

In order to prevent the disappearance of the recesses,
it is preferred that the absorbent layer has a wet tensile
strength of at least 2 N per 25 mm width.

Preferably, the absorbent layer further comprises

25 heat-fusible synthetic fibers, and the synthetic fibers are
fusion-bonded to the hydrophilic fibers inside the absorbent

layer. 1In an alternative, fibers constituting the absorbent




t he absorbent |ayer may be air-laid nonwoven fabric. Preferably, the top

| ayer conprises a heat-fusible material and fibers constituti Qo thg 200§

absorbent | ayer are 5 fusion-bonded to the top layer in the recesses. In

an alternative, fibers constituting the abgorLbent |ayer may be bonded to

the top layer in the recesses with an adhesive. Preferably, the top |ayer
f. nonwgven fabric and has a basis wei ght of

conprises at Least one sheet : X .
15 to 100 g/ n23XRd 4% %e&ﬂ'lfﬂ%ﬁ teIether withan pahagive. wEoghinstanoe e
preferably in._the range of 20 to 40 g/n2. Wth the top layer being made
thus bul ky, eYBE PRRPTPBRERLlRXRTHBAELDS Add-1aidnnPAWPNES Eabsic.since t he

recesses hardly disappear, relatively highly viscous body fluid such as
vagi nal di scharge cBheberekivai iihe | %PPO &F aAomprnisesha absatbfusibbyer
through the recesses, Preferably, the top |layer conprises two sheets of
nonwoven fabrPateshalt gad obibejer constikatibgortdent abagebente layemdeaxrd 0
each other. with an adhesive that is applied in a pattern different from
that of ar? adhBsior-hepiedd tor thendiaony 2eyehe imwtbheateradsemnworan an
fabric to each other. In the case where the adhesive application pattern
bet ween the t@btereative of f Hoarsveanshbtitingdthdcabsisene hppdt ady de
pattern between the top |layer and the absorbent | ayer are different from
each other, PPrdegdste vehe BePi ta¥erainpthei vecesses twitkl an 2adkeeiws abl v,
t he absorbent layer is of an el ongated shape, and the top |ayer and the
backsheet are bondereieraly ottthe taptlsiyee chapulisesbant léayeron® shnst

side regions extending O 4 JUL 2005 - 6 longitudinally of the absorbent
| ayer. In thiQf aeaeoveméabrie and has a basis weight of 15 to 100 g/m? and

10 a bulk of 0.2 to 1.5 mm. The basis weight is more preferably
in the range of 20 to 40 g/m?. With the top layer being made
thus bulky, excellent touch can be obtained. Even in this case,
since the recesses hardly disappear, relatively highly viscous
body fluid such as vaginal discharge can be certainly introduced

15 into the absorbent layer through the recesses.

Preferably, the top layer comprises two sheets of
nonwoven fabric, and the top layer and the absorbent layer are
bonded to each other with an adhesive that .is applied in a
pattern different from that of an adhesive applied for bonding

20 the two sheets of nonwoven fabric to each other. In the case
where the adhesive application pattern between the two sheets
of nonwoven fabric and the adhesive application pattern between
the top layer and the absorbent layer are different from each
other, the absorbent article can provide a soft feel.

25 Preferably, the absorbent layer is of an elongated shape,
and the top layer and the backsheet are bonded to each other

outside the absorbent layer to have side regions extending




absorbent |ayer is present in a region for contacting the vagina of a
wearer but is absent fromthe side regions, the side regions cﬂm-d&ﬂp@mm
freely, so that the absorbent article can be worn confortably.
Accordingly, the absorbent article of the gresent invention is suitable
for use as a vagi nal discharge absorbing sheet. According to a second

aspect of the present..inyenti O there is provided a nethod for

manuf act ur i nglg’ﬂgéggg?ﬂgﬁyﬁf EEF@%‘F&R/F%%P% laygdi-d- pethesprasee s inggethe a
backsheet, andb an ab% rbent .| ayer di sposed between the top |ayer and the
backsheet, t h&8°FEFRER | 48 HFes ittt LRGP se9ian fassopnbact ingdhe vagina
material roll 15 wherein fibers constituting the absorbent |ayer are
bonded toget &R ﬁﬁﬁr?ﬁgu&b%%@@éﬁtnﬁ hyen thenpide adegipmsopbhéiside begsons and
heati ng the absorgent | ayer to restore bulk; bonding a top layer to the
absor bent | ayERD AeRPER iR he S0 f-haly dheapbsorbeabsarbéniel agnrbé ogetmer

20 to have recesses; |laying a backsheet on a garnent surface of the
absor bent: Ia?‘é?‘?oﬁhﬂb%lﬁtti ng the top | ayer and the backsheet into the

shape of an absorbent article. 25 In the absorbent article nmanufacturing
met hod, since the RAFRWFDAILY aydéhe nakapchentberstiarie bofdetheogatdmsntt 0
increase a wet strength is heated to restore bulk, the density of the 0 4
JUL 2006 absotBepRtiends enitablscioniuse asa yagfisaledisehaege sabddiiing
| i qui d absor psttilé)gt.capaci ty and liquid retention capacity of
According to a second aspect of the present invention,
10 there is provided a method for manufacturing an absorbent
article having a liquid-permeable top layer, a backsheet, and
an absorbent layer disposed between the top layer and the
backsheet, the method comprising:
letting out an absorbent layer from a material roll, -
15 wherein fibers constituting the absorbent layer are bonded
together and the absorbent layer comprises hydrophilic fibers,
and heating the absorbent layer to restore bulk;
bonding a top layer to the absorbent layer;
embossing the top layer and the absorbent layer together
20 to have recesses;
laying a backsheet on a garment surface of the absorbent
layer; and
cutting the top layer and the backsheet into the shape
of an absorbent article.
25 In the absorbent article manufacturing method, since the

absorbent layer in which fibers are bonded together to increase

a wet strength is heated to restore bulk, the density of the




t he absorbent | ayer can be increased as well as liquid can be prevented
fromflowi ng back. 5 Preferably, the absorbent article manuf atiurihg?88t hod
further conprises heating the top layer to restore bul k before bonding the
top layer to the absorbent |ayer. The tap 1ayer can be nade bul ky by
heating the top layer to restore bulk, so that the absorbent article can
be worn confohgabl ..,10 BRI EF DESCRI PTI ON. OF THE DRAW NGS The present

i nvention wil9 so%r‘ﬁ'fr‘{bfe Y5du G ©% §Ety WiEBAR fnRraferreddrarger s itdmt

gi ven hereinq{lerwﬁn fromthe acconpanyingﬁ?ramﬁngs of the preferred
enbodi ment of - tHE §‘11ﬁ%ﬁ°f} RARAG B, il dhiaHshartentsirgulaapastithe afaken
to be limtative to &pe ipvention, but are for explanation and

under st andi n}%layb.solr e l@¥ 8% F88: b creased asameildl h§ tigaidycan be

per spective view show n 20_a vagi nal discharge absorbing sheet as an
absor bent aHHFﬂW?ngﬁﬂuﬁiﬂmmF%QW%ﬂgib%ﬁkenbodinent of the present

inventioné Fig. 2 is a sectional viewtaken along line Il-11 of Fig. 1;
Fig. 3 is’an enl ar §&@igréhlst ihgopbserbent RytiQle manMartuwr iy metdwdl an
vi ew of the absorbing sheet; Figs. 5A, 5B and 5c illustrate application

patterns of TAMSEMEPEPTiesdpratingthe topllayanso resterg. bielk before
partially enlarged sectional view showing a vaginal discharge absorbing
sheet as an 1Bgnithgr tppl éayer to the absorbent layer. The top layer
can be made bulky by heating the top layer to restore bulk,
so that the absorbent article can be worn comfortably.
10
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood more fully from
the detailed description given hereinafter and from the
accompanying drawings of the preferred embodiment of the
15 present invention, which, however, should not be taken to be
limitative to the invention, but are for explanation and
understanding only.
In the drawings:
Fig. 1 is a partially cutaway perspective view showing
20 a vaginal discharge absorbing sheet as an absorbent article
according to a first embodiment of the present invention;
Fig. 2 is a sectional view taken along line IT-II of Fig.
1;
Fig. 3 is an enlarged view of a portion of Fig. 2;
25 Fig. 4 is a top plan view of the absorbing sheet;
Figs. 5A, 5B and 5c¢ illustrate application patterns of

a hot-melt type adhesive;




according to a second enbodi nent of the present invention; and Fig. 7
illustrates an absorbent article manufacturing 5 nethod accor §ihgjlfjo 200
enbodi ment of the present invention. DESCRI PTION OF THE PREFERRED

EMBODI MENT The present invention will be.dgscussed hereinafter in detai
in terms of the preferred enbodi nent according to the 10 present invention

with reference to the acconpanying drawi ngs. In the follow ng description,
numer ous specific dgf‘ﬁrl B‘%%gt?-%ﬂlﬁ eplarged sechienalievievhehowimng

under standi ng_of the _present invention, It will be obvious, however, to
those skillel VAILARLAi5¢hagae mrbspERER Fheehtawmmmbserbentt aceicls

w t hout these specific details. In other instance, well-known structures
are not shown®FrPHELRY It A pernd Eabadimenthaécele preseslisioveny ioh; tamsi
present invention. Fig. 1 is a partially cutaway perspective view show ng

a vagi nal di schar gef ¥sot bildgisdiaties qiheaksoxbent |axt jpulet ymafa¢ctnerings a
thin absorbent article according to a first enbodi ment of the present

i nventi on® Filethod agragdima kel onicepmbpdimenst| ofigthe Eresent nivditgionl
Fig. 3 is an enlarged view of a portion of Fig. 2; and Fig. 4 is a top

pl an view of the absorbing sheet. 25 The vagi nal di scharge absorbi ng sheet
desi gnat ed enerally by 1 is a thin absorbent article that is to be used

as an i nt egr AEHHRIPBION (PR, 13 FRERBRREM| EMBORIMENT i xed to 0 4 JUL 2006 -
9 an inner side of a crotch portion of the undergarment. This absorbing

sheet 1 is intendedhe paiesent inyenslion wihirpe dimtussmh b seiea fesk fimom
wonen. |t should be noted that individual
detail in terms of the preferred embodiment according to the
10 present invention with reference to the accompanying drawings.
In the following description, numerous specific details are
set forth in order to provide a thorough understanding of the
present invention. It will be obvious, however, to those
skilled in the art that the present invention may be practiced
15 without these specific details. Inother instance, well-known
structures are not shown in detail in order to avoid unnecessary
obscurity of the present invention.
Fig. 1 is a partially cutaway perspective view showing
a vaginal discharge absorbing sheet, generally called panty
20 1liner, as a thin absorbent article according to a first
embodiment of the present invention; Fig. 2 is a sectional view
taken along line II-II of Fig. 1; Fig. 3 is an enlarged view
of a portion of Fig. 2; and Fig. 4 is a top plan view of the
absorbing sheet.
25 The vaginal discharge absorbing sheet designated

generally by 1 is a thin absorbent article that is to be used

as an integral part of an undergarment while being fixed to




conponents of the absorbing sheet 1 have a body surface and 5 a %arrrent
surface. As used herein, the " body surface" neans that surface o e 2006

conponents which is intended to be worn toward or adjacent to the body of
a wearer, while the " garment surface" 1sgon the opposite side and is

i ntended to be worn toward or placed adjacent to the undergarnent when the
absorbing 10 sheet 1 is ) shown in Fig. 1, the absorbing sheet 1 is

wor As .
of an hour gl &8 ”Eh%‘be?l%é%ﬁianC&"F‘-Fé‘nPOéBg@nwfaﬁheauh@arg@ag@nm tHats ar e
intended to face the abdonen _and the buttocks of a wearer are outwardly
curved and | QiR Reek dehdi Hytendrd dRyabsorbi sagihnal digchargeratid/
curved. In Figures,, Y-direction extending fromthe front edge 11 to the
rear edge 12 FepR&tisfharged Srgmmaneny ditrskeukhbematesl thabrimidiy ishedt 1:
and X- direction extending fromthe side edge 13 to the side edge 14
represents a YFRAARISR off (e iahw b ing sirel bl M wheetbolly 20rfacshamd i n
Fig. 2, the absorbing sheet 1 has a nain body portion 2 that is a stack of
a backshedt # 9zxm FRERRCRay s usedahdremn; HehddckoldyesuBfacat adams
layer 5 laid on the absorbent layer 4. As shown in Fig. 3 at an enlarged
scal e, the tdépatafirfare siprtihse Sompogentenwiviah fizbrint Shaedppeabengorn
externally and 25 second nonwoven fabric 5b beneath it. As shown in Fig.
2, a pressur&o¥agsi prvadiapert e thgdrodis offon Weaden, whelestne Podurmenti on
2 to the undergarment is 0 4 JUL 2006 - 10 provided on the garment surface
of the main B8&fag®"t i 48 on the oppowigarsride and fixedmferded hackeheeirn3.
This pressure sensitive adhesive layer 6 is applied in the shape of strips
toward or placed adjacent to the undergarment when the absorbing
10 sheet 1 is worn.
AsshowninFig.1,theabsorbingsheetlisofantmmrglass
shape, wherein a front edge 11 and a rear edge 12 that are
intended to face the abdomen and the buttocks of a wearer are
outwardly curved and longitudinally extending side edges 13
15 and 14 are inwardly curved. In Figures, Y~direction extending
from the front edge 11 to the rear edge 12 represents a
longitudinal direction of the absorbing sheet 1; and X-
direction extending from the side edge 13 to the side edge 14
represents a transverse direction of the absorbing sheet 1.
20 As shown in Fig. 2, the absorbing sheet 1 has a main body
portion 2 that is a stack of a backsheet 3, an absorbent layer
4 laid on the backsheet 3, and a top layer 5 laid on the absorbent
layer 4. As shown in Fig. 3 at an enlarged scale, the top layer
> comprises first nonwoven fabric 5a appearing externally and
25 second nonwoven fabric 5b beneath jit.
As shown in Fig. 2, a pressure sensitive adhesive layer

6 for fixing the main body portion 2 to the undergarment is




that are spaced apart fromeach other in the transverse 5 dir@gﬁigﬂ_zmm
(X-direction) and individually extend linearly in the longit n

direction (Y-direct ion). The garnment surface of the pressure sensitive
adhesive layer 6 is covered with a releagg sheet 7. As viewed from above,

t he backsheet 3, the top layer 5 10 and the rel ease sheet 7 are of the
sanme shape and size. That _is, all the backsheet 3, the top layer 5 and the
rel ease sheetpr9vé$§do?ntﬂﬁeh%%FB?%EssgﬁgﬁﬁeH%ﬁi%@et%@lmrbﬁdyem@@tnqg 2he
rear edge 12,and the side edges 13 and 14. The absorbent |ayer 4 is

el ongated in +h@:t o tREIRAT srifge @l dhe bapkshegt: det dPlyls prefewpe A
width Wb of the absorbent layer 4 is smaller than a m ninumw dth Wa of
the absorbi nFRHERIVE; adhRE Ve ckijter 102 isf appd igdsénbthe shype of strips
smal ler than a length L1 of the absorbing sheet 1. Qutside the absorbent

|l ayer 4, the PiRksR&et Spagef t pparbp fivgyereacko obher! ain wthe damnstdmye t 0
have |left _and right side regions 15 and 16 and front and rear end regions
17 and 182 THELFeRHIN (indikeehiombsondeindividrally sextdet rethdarias in

| i quid absorbing_ region 20. In the absorbing sheet 1, the |iquid absorbing
regi on 25 20-hedenpitpdéanddiimeatian yYadiveenddnr orifhebguement istirdfuded '
to mainly contact the vagina of a wearer. The left and right side regions
15 and 16 andf R paessare sems igrider adhesdve710ydrlalif0ftrerdd wititd al8
are soft regions that can be easily deforned due to absence of the
absorbent | aytlense phert thp |ayer 5, the first nonwoven fabric 5a and the

As viewed from above, the backsheet 3, the top layer 5
10 and the release sheet 7 are of the same shape and size. That
is, all the backsheet 3, the top layer 5 and the release sheet
7 are of the hourglass shape having the front edge 11, the rear
edge 12 and the side edges 13 and 14.
The absorbent layer 4 is elongated in the longitudinal
15 direction to have a rectangular shape. A width Wb of the
absorbent layer 4 is smaller than a minimum width Wa of the
absorbing sheet 1; and a length L2 of the absorbent layer 4
is smaller than a length Ll of the absorbing sheet 1. Outside
the absorbent layer 4, the backsheet 3 and the top layer 5
20 overlap with each other to have left and right side regions
15 and 16 and front and rear end regions 17 and 18. The region
having the absorbent layer 4 is referred to as liquid absorbing
region 20.
In the absorbing sheet 1, the liquid absorbing region
25 20 that is located centrally as viewed from above is intended
to mainly contact the vagina of a wearer. The left and right

side regions 15 and 16 and the front and rear end regions 17




second nonwoven fabric 5b are bonded to each other with a 5 t}gtwlg ype
adhesi ve. The second nonwoven fabric 5b of the top |ayer 5 ig I b? ed
to the absorbent layer 4 with a hot-nelt type adhesive. In this '

enbodi ment, the application pattern of-tpe adhesive for bonding the first
nonwoven fabric 5a to the second nonwoven fabric 5b is different fromthat

of 10 the ad ' f bongdi ng the second nonwoven fabric 5b to the

absor bent | aglgl?j Zlea o1 i‘%%f% H1Yhe éﬁ%s‘i’@% Spprreddvodeparmedn due to
pattern of p |l el straight |lines or _strips that are spaced apart from
each other | %%%ﬁ@cter é’réa: é“hﬂqrg’ o3¢ 75 i ndividual |y extend in the

| ongi t udi nal di rec&i og gsee Fi % S5A); the ot her adhesive application
pattern is a patterft 5P 1R JAVET Ravkhe ifidst manwaven, fabaicySasuid takee in

the transverse direction to have arcuate portions repeated in the

| ongi t udi nal SEFPLEG: NARWAVRN Fiaprixk)Shragepkendes dio each |ethe0 whthala
l i nes tha% ini vi dyal Ii; extend in the longitudinal direction (see Fig.
50). In the BYsa™fh&r EYPReadbpeiee Jh§ Fesonennpavosenstabric Gl fodff &hie

fromeach other, _a total area of overl appi %portions bet ween t he adhesi ve
appl i ed bet we8R LAESE PstishGhioy dendesy ite 2the abserbert skaped howibhen

fabric 5b and the adhesive applied between the second nonwoven fabric 5b
and t he absoPBEnPethytyresadbesies i dimithds, embodimenthetbei apprisationt o
the presence 0.4 JUL 2006 - 12 of the adhesive can be reduced in the
boundary bet RRERSERCE dire adhes igeafiar thendbrgrihetf inptenodwotan fabeia

great influence on the touch. Therefore, the touch can be inproved.
5a to the second nonwoven fabric 5b is different from that of

10 the adhesive for bonding the second nonwoven fabric 5b to the
absorbent layer 4,

For instance, one adhesive application pattern is a
pattern of parallel straight lines or strips that are spaced
apart from each other in the transverse direction and

15 individually extend in the longitudinal direction (see Figqg.
5A}); the other adhesive application pattern is a pattern of
parallel wavy lines that individually oscillate in the
transverse direction to have arcuate portions repeated in the
longitudinal direction (see Fig. 5B) or a pattern of parallel

20 spiral lines that individually extend in the longitudinal
direction (see Fig. 5C).

In the case where the adhesive application patterns are
different from each other, a total area of overlapping portions’
between the adhesive applied between the first nonwoven fabric

25 5a and the second nonwoven fabric 5b and the adhesive applied
between the second nonwoven fabric 5b and the absorbent layer

4 can be minimized, so that the stiffness due to the presence




After the absorbent layer 4 and the top layer 5 are bonded 5 to each

ot her, noreover, the absorbent |ayer 4 and the top layer 5 dre HéceXhpd
together to have a | arge nunber of recesses 21 for introducing liquid, as
shown in Fig. 3. As shown in Fig. 1, thege recesses 21 are distributed
exclusively over the liquid absorbing region 20 in a staggered manner. 10
Each recess 21 I'{?% a Beneral Ig conical (tapered) wall portion 2l1a that is
narrowed t owatd The2dBESLBENTAN Rrereduced 1prhe hswdidaamt betwEey. the tdye
first nonwoven fabric 5a and the second nonwoven fabric 5b constituting
the top |ayerr3ySh @ 2pretBftabsopbent thavem|4 thett have2a sgreat dnfinteroe
portion 21b. 15 As will be described later, both the first nonwoven fabric
5a and the SBcdhie dolehren Theseiforsy shet houchp chayde Smprevedeat - f usi bl e,
and the absorbent | ayer 4 contains thernoplastic resin fibers that are

al so heat - f usi bl e. #fR€Xr Eheshaprbendahaper foanddvatbpt hayenbt £re botidedd
absorbent _|ayer 4 and the top |layer 5 are bonded to each other, the

absor bent> | ayé eachthero mepepuper theanbsoobpneskedeby addthiengopealyed
pi ns having the shape of a cut-off cone against the top layer 5 toward the
absorbent | ayefI# regessed together thetaveonslatrgei mgmbée ¢PRrdodseess 2and
the thernoplastic resin 25 fibers contained in the absorbent |ayer 4 are

f usi on- bonded©ort dntxefusiner ligwid, ras Whowr usedigegBonsad 2hdwn Whi ehgf.i ber
density is increased are forned al ong boundaries between the 0 4 JUL gOOg -
13 wal | por tirditese seardsene labsodisitr ibayed dxchnsi tebedveedingsiqazl i n
which fiber density is increased are forned al ong boundaries between the
bott om port i 8R§oEkhngndeghonaBgoribent staggered manner.

10 Each recess 21 has a generally conical (tapered) wall
portion 21a that is narrowed toward the absorbent layer 4. 1In
the embodiment of Fig. 3, the first nonwoven fabric 5a and the
second nonwoven fabric 5b constituting the top layer 5 are
present in both the wall portion 21a and a bottom portion 21b.

15 As will be described later, both the first nonwoven fabric 5a
and the second nonwoven fabric 5b of the top layer 5 are
heat~fusible, and the absorbent layer 4 contains thermoplastic
resin fibers that are also heat-fusible.

The recesses 21 can be formed such that after the

20 absorbent layer 4 and the top layer 5 are bonded to each other,
the absorbent layer 4 and the top layer 5 are compressed by
forcing heated pins having the shape of a cut-off cone against
the top layer 5 toward the absorbent layer 4. At this time,
fibers constituting the top layer 5 and the thermoplastic resin

25 fibers contained in the absorbent layer 4 are fusion-bonded
to each other. As a result, fused regions 22a in which fiber

density is increased are formed along boundaries between the




| ayer 4. 5 After the formation of the recesses 21, the backshgft 3 that is
i quid-inperneable is laid on the garnent surface of the abs ﬁedULlémBr

4. At this time, a hot-nelt type adhesive is applied on the body surface
of the liquid-inperneable backsheet 3._AggorLdingly, the backsheet 3 is
bonded not only 10 to the garnent surface of the absorbent |ayer 4 but al so

to the second _nonwoven fabric 5b of the top layer 5 in the left and right
si de regi ons "3 laRATEEORS2 1 Aad She %]ﬂ%ioﬂéﬁﬂteﬁ;we# dgi and fuEethdeyd.onist
shoul d be not% that a.round seal 25 of a_predetermned 15 width is forned
al ong the enti4Pe HRrWBAshy fdparhdensithody ipereased ae | formedi ajong
peri pheral regions of a predetermned wdth inside the individual edges

11, 12, 13 aRQupglarjesshelweennthpgbottompert bomsl 2dalamb the absetrbehnt
dotted small fused regions, wherein the first nonwoven fabric 5a and the
second 20 noAR¥®&En 4-abric 5b constituting the top layer 5 are

fusion-bonded to each ot her under pressure. The absorbent |ayer 4
preferably conpri sdftgrnitheufermpatippdephhki retebees aig ther hapkahtet
resin fibers as heat- fusible synthetic fibers, wherein at |east surface of
the 25 ther nBplthati dsr ddgnifi-fepermesbiiel iedlandepnhehe garmbat sheface
hydrophilic fibers are bonded to the surface of the thernoplastic resin
fibers. In tRELhmh3bppchentdyayersdd . sidcehDs 4 idlel, 2006-mel4 tytdweallydsopdi | i c
fibers are bonded to the thernoplastic resin fibers, an internal structure
can be certalfl @ppdiiadi erdthehdodbssnbbate | afertie hhtgsidhimpeinéebal

structure that liquid
backsheet 3. Accordingly, the backsheet 3 is bonded not only

10 to the garment surface of the absorbent layer 4 but also to
the second nonwoven fabric 5b of the top layer 5 in the left
and right side regions 15 and 16 and the front and rear end
regions 17 and 18.

It should be noted that a round seal 25 of a predetermined

15 width is formed along the entire periphery of the main body
portion 2 while leaving peripheral regions of a predetermined
width inside the individual edges 11, 12, 13 and 14, as shown
in Fig. 1. This round seal 25 is a set of dotted small fused
regions, wherein the first nonwoven fabric 5a and the second

20 nonwoven fabric 5b constituting the top layer 5 are
fusion-bonded to each other under pressure.

The absorbent layer 4 preferably comprises a mixture of
hydrophilic fibers and thermoplastic resin fibers as heat-~
fusible synthetic fibers, wherein at least surface of the

25 thermoplastic resin fibers are melted under heat so that the
hydrophilic fibers are bonded to the surface of the

thermoplastic resin fibers. In this absorbent layer 4, since




drawn into the absorbent |ayer 4 can be easily retained in voids 5 (cells)
between fibers due to wettability of the hydrophilic fibers dhd dﬁbiﬁmﬁry
action between fibers. In case where the absorbent |ayer 4 contains 5 to
30 % by weight of thernoplastic resin fihgrs having a fineness of 1.5 to
3.3 dtex and a length of 5 to 20 nm wet strength of the absorbent |ayer 4

can be 10 suffici ecrtl ] ncreased. Accordingly, the absorbent |ayer 4 can
exhi bit excel FR&hY ’E%glﬂ-%yfm Preedbonded to thattharmoplastic erdmindl y
elimnated. Therefore, |iquid once retained by the absorbent |ayer 4

hardly flows BERRES o 2nENkpnakgdrusturs canbeiosrtasinigenasnt Abned r erien of
the absorbent |layer 4 is sufficiently increased in the portion where the
recesses 21 atksSthenbpriager thdasdissghpanr internalt sitruetessesha] Handly
occurs even when a_ pressure is given to the absorbent |ayer 4. Therefore,
the shape ofd%¥3n iatesklke abpomheninlayedi can hegeasitanrdimicad dh Moids20
mai ntained at all tinmes. In order to provide such a high wet tensile
strength &nd (Ggkks ) diefwden fidiezisnidug toquettabikiapsof ban Hyayephd liis

preferably forned of air-laid nonwoven fabric. The air-laid nonwoven fabric
can be nmanuf dothersd asdchapiblahutact inxbeteeeh fisehydr aphichise Whdyes $hand
the thernoplastic resin fibers having been floated in air and deposited
onto a scred@bsorbandt ddves 4elantdinsirface byt heigherodphasiioplaesiie | O
4 JUL 2006 - 15 fibers so that the thernoplastic resin fibers are
f usi on- bondedestia fhbempgdhaphingi @ finweress of 1.5 to 3.3 dtex and a length

of 5 to 20 mm, wet strength of the absorbent layer 4 can be

10 sufficiently increased.

Accordingly, the absorbent layer 4 can.exhibit excellent
resiliAency under pressure, so that the voids are hardly
eliminated. Therefore, liquid once retained by the absorbent
layer 4 hardly flows back to the top layer 5. Inaddition, since

15 - the strength of the absorbent layer 4 is sufficiently increased
'in the portion where the recesses 21 are not formed, the
disappearance of the recesses 21 hardly occurs even when a
pressure is given to the absorbent layer 4. Therefore, the
shape of the recesses 21 for introducing liguid can be certainly

20 maintained at all times.

In order to provide such a high wet tensile strength and
such voids for retaining liquid, the absorbent layer 4 is
preferably formed of air-laid nonwoven fabric.

The air-laid nonwoven fabric can be manufactured such

25 that a mixture of the hydrophilic fibers and the thermoplastic

resin fibers having been floated in air and deposited onto a

screen is heated to melt the surface of the thermoplastic resin




For instance, the air-laid nonwoven fabric conprises: 87 %Ey vﬁﬁgb}t of
pul p as the hydrophilic fibers: and 13 %by 5 weight of shebtih/J&br 16

bi component fibers (a fineness of 1.7 dtex, a length of 13 mm) of which the
core conponent is made of PP (polypropyl gge) and the sheath conponent is
made of PE (polyethylene). For the hydrophilic fibers, use can be nmade of

one kind 10 %f_ fibers selected fromwood pulp, rayon, acetate rayon,
natural cel | tHRRES fopEhat shedrhermeplagbic Fesdarf kerparp fusiiorcrimsiécked
pul p or a mxture of two or nore kinds thereof. For the heat-fusible

t her nopl ast i ctQ €<% Bydeerhilie £Hpep®- nmde of the PE/ PP sheath/core

bi conponent fibers, PE/ PET 15 (polyethyl ene terephthal ate) sheath/core

bi conponent fi bers F&F Ificisiporidr dimdialdbingmowrn falRfEk: danmrisemsmy be
bonded together by spraying an enulsion type adhesive in the production
process of tH & Pyl Wpdghénebvewlp fabrtihe hydriophdllic fiabeirkl;eahlal3 thay
air-laid nonwoven fabric 20 contains superabsorbent polynmer. The air-laid
nonwoven Pabrifelght @1ff etheatduimbienthoicompratant diibreatd | (afiddrss ppl.ized
in the production process of the absorbing sheet 1. In this production
process, the dt@¥, |aailengdhwofed3fmn)i of | ehichittlie crotdeomicient iOkades 25
heated at a tenperature of 100 C or nore by using a heating roller or

appl yi ng heatodd PR ( pedypaopryleni)| kndt hhekskresthi compdwenanye fdd oo pPRO%
and imedi ately thereafter, cooled by 0 .4 JUL 205 - 16 air. The bul k of
the air-1aid (Pohpekdhylessr)i.c i s reduced due to pressure when it is wound
into the material roll, but the

For the hydrophilic fibers, use can be made of one kind

10 of fibers selected fromwood pulp, rayon, acetate rayon, natural
cellulose fibers other than pulp, mercerized pulp and
crosslinked pulp or a mixture of two or more kinds thereof.
For the heat-fusible thermoplastic resin fibers, use can be
made of the PE/PP sheath/core bicomponent fibers, PE/PET

15 (polyethylene terephthalate) sheath/core bicomponent fibers
or monocomponent fibers of PE, PP or PET.

Fibers may be bonded together by spraying an emulsion
type adhesive in the production process of the air-laid nonwoven
fabric. It is also possible that the air-laid nonwoven fabric

20 contains superabsorbent polymer.

The air-laid nonwoven fabric is dried, wound into a
material roll, and then, supplied in the production process
of the absorbing sheet 1. In this production process, the

air-laid nonwoven fabric let out from the material roll is
25 heated at a temperature of 100 °C or more by using a heating

roller or applying heated air to restore bulk {thickness) in

the range of 5 to 20%, and immediately thereafter, cooled by




bul k can be restored by such heating treatnent. In order that the shape of
the recesses 21 can be certainly 5 maintained and the voids aflel hAHdLZj0b
elimnated in the absorbent [|ayer 4, the absorbent |ayer 4 preferably has
a wet tensile strength of at |least 2 N.pgg 25 mmw dth. Here, the upper
limt of the wet tensile strength need not be specifically defined, but

If the wet strength is eﬁﬁremelﬁl i ncreased, a wearer may 10 feel stiffness.
Accordi ngly, e upp&r PRk 1c%he fetidinsid aonwovengifabird cpisf xedintegd atuernst
10 N, nore preferably at nost 8 N. Also preferably, the absorbent |ayer 4
has a density-oPregsyds when i3 dscwgund imtectkavsateriablxolbi dmitf drhe
retaining 15 liquid in the absorbent layer 4. |If the density is |less than
0.035 g/ cni, BH&E G de grestargchiby suduiheatingh & rgaondeint | ayer 4 can
be made large but |iquid can nove excessively freely in the voids, so that
the Iiquid once retd ¥edehyhakcthe sbapemt thaymcessmsRlcdd baseraak nily t he
top layer 5. If the density 20 is greater than 0.13 g/cni, on the other
hand, |iq2i d"éd@tadnegaandythsyr vahderaribardly api ininatead tinobhd absbirtend
retention capacity will be | owered because the voids are too small. The
absorbent | aj@¥yex #day theyabgorksind eiyght 4wprkiferabdy hasga efet4@ehei3Q0
g/n2. In the vaginal discharge absorbing 25 sheet 1, the absorbent |ayer 4 .
shoul d be t histrepgkbvef att hegkite2 & per t25 mmtwigdrlangdleafe 0LAB gpek 3imix: The
first nonwoven fabric 5a and second nonwoven fabric O 4 JUL 2006 - 17 5b

const i t uti ngofhkhe ofet dyens il asd nenegftér nbbg hot lbe Bpeawifialflgbde€ined,
conprising heat-fusible thernoplastic resin fibers,
but if the wet strength is extremely increased, a wearer may
10 feel stiffness. Accordingly, the upper limit of the tensile
strength is preferably at most 10 N, more preferably at most
8 N.
Also preferably, the absorbent layer 4 has a density of
0.035 to 0.13 g/cm’ so as to have suitable voids for retaining
15 1liquid in the absorbent layer 4. If the density is less than
0.035 g/cm’, the voids for retaining liguid in the absorbent
layer 4 can be made large but 1liquid can move excessively freely
in the voids, so that the liguid once retained by the absorbent
layer 4 easily flows back to the top layer 5. If the density
20 is greater than 0.13 g/cm’, on the other hand, liquid can be
easily drawn in due to capillary action but liquid retention
capacity will be lowered because the voids are too small.
The absorbent layer 4 may have a basis weight within the
range of 40 to 300 g/m’. In the vaginal discharge absorbing
25 sheet 1, the absorbent layer 4 should bé thin to have a thickness

within the range of 0.35 to 3.5 mm.

The first nonwoven fabric 5a and second nonwoven fabric




such as through-air bonded nonwoven fabric in which the thernoplastic
resin fibers gre fusi on-bonded together with 5 heated air. For ris tiakhc 8308
the through-air bonded nonwoven fabric may be formed of a m xture of: 10
to 60% by weight of PE/ PP sheath/core ki ggmponent fibers that are mhlteneg
by adding titaniumoxide to the PP core conponent in an anount of 3 to 5%
by wei ght of ; ber; and 90 to 40% by weight of PE /PET 10 sheath/core

bi conponent f be‘?%“ﬁ%‘i“%@ whe &eedlpyeaddiany prefemabiyokidiyt nonbey&ET
core conponent in_an amount of 0.3 to 2% by weight of fiber. These fibers
used for fornfABL{ReCONRE 38§RIaheaborféd bien wheamopdasitd chaves in f £ ilsaess i n
the range of 1.5 to 4.4 dtex and a length in the rfange_of 20 to.60 mm 15
The t hr ough- afRCBoRde dtREMVE=RLY albonceds mopworedn f ifabriccain  kdighdethe |
resilient, so that the bulk can be certainly maintained even when a
pressure i s appeFEAPIazkic heepbay fobeasweaee fusiva-bondegh-tidettmidadi th
nonwoven fabric is first wound into a material roll, and then, let out
fromthe Rateleafedorir. 2piroinsbahcehethir throaghoudr babided Seorsidhe
second nonwoven fabric 5b, the through-air bonded nonwoven fabric let out
from the mat&tbmic mely hes fogateel ocft aamtiatmerabfis el 0ftabovs Bii 5w gty dfsi ng
a heating roller or applying heated air to restore bulk (thickness) in the
range of 1.5 REY/RP tsheathéreire hbicodponapitdlfiberel athatTheréopnlidgaeds by
conposed of two sheets of the nonwoven fabric nay have a basis weight
within the radding titGaniom exigleo pried arakiorevddiipdrdit rHangm Anod@tt 0
40 g/n2. 0 4 JUL 2006 - 18 The top layer 5 preferably has a bulk .
(thickness) off 8.tot3® by weight Alsdiberthend 3vetwhire byheelight! G ®f /PEIS

corrposedl(())f sheath/core bicomponent fibers that are whitened by adding
titanium oxide to the PET core component in an amount of 0.3

to 2% by weight of fiber. These fibers used for forming the

through-air bonded nonwoven fabric have a fineness in the range
of 1.5 to 4.4 dtex and a length in the range of 20 to 60 mm.

15 The through-air bonded nonwoven fabric using such fibers can

be made resilient, so that the bulk can be certainly maintained
even when a pressure is applied from the body of a wearer.

The through-air bonded nonwoven fabric is first wound

into a material roll, and then, let out from the material roll.

20 For both the first nonwoven fabric 5a and the second nonwoven

fabric 5b, the through-air bonded nonwoven fabric let out from
the material roll is heated at a temperature of about 115 °C

by using a heating roller or applying heated air to restore
bulk (thickness) in the range of 1.5 to 8 times, and then,
25 rapidly cooled. The top layer S composed of two sheets of the
nonwoven fabric may have a basis weight within the range of

15 to 100 g/m’, preferably within the range of 20 to 40 g/m?.




a single sheet of the through-air bonded nonwoven fabric, the top |layer 5
preferably has a basis weight and a bulk within 5 the above-ne@t§ ojid 75{§
ranges. The top layer 5 preferably has a fiber density of 0.01 to 0.02
g/cm . The backsheet 3 is a liquid-inpeLnggble sheet, such as thin

pol yet hyl ene filmhaving a basis weight of 10 to 50 g/nR2, that is
preferably prot\’/id%dpgth ores so as to be 10 noisture-perneable

(br eat habi e) .1 ¥Fhat i Reeferpblp dus mediulk nishiskngat oprbil.@ to

nonwoven fabrjc. Since_the_ top |ayer 5 conposed of the through-air bonded

nonwoven fabrie M@ -hupk§oail the dasecwbesesthetomlayeged is compossdgder ed .

manner, the body surface of the absorbing sheet 15 1 can provide a soft
feel, so that? SHeHEuEReEAnCEct hedgpagh-atier bondiedcronevenpfdlayiar, Thes
made so bul ky, the body fluid discharging part (vagina) and the absorbent
| ayer 4 are SRdQ¥giark Hrefsrdly didsen basjel wefightt mad i dulds widhihe
top layer 5, but vaginal discharge that is relatively highly viscous can
20 be direéct 1519 abpygudentioned engeses B 2bpatdyered prnéfeitsey hdstko

t he absorbent |ayer 4 due to the capillary action of the fused regions 22a
and 22b of a fHikgredemisydy dehdl 04 ttat0.®2% g/foormed around the recesses 21.
Thereafter, the vaginal discharge can be diffused in the surroundings of
the recesses 25 21Thgebagksheetadi it ax \1 iaptidorimdfertmealidantsaetgnsichutisng
the absorbent |ayer 4 and retained in the voids. As has been described
her ei nabove, tiigcpolyetbyiengt iibmhaing®@0basidwedfht hef optbay@rg An?i, s

I ncreased by fusion-bond between the heat-fusible thernoplastic resin
fibers, the &hatict dse prefedably provided with pores so as to be

10 moisture-permeable (breathable). In an alternative, the
backsheet 3 may be hydrophobic nonwoven fabric.

Since the top layer 5 composed of the through-air bonded
nonwoven fabric is bulky and the recesses 21 are arranged in
the staggered manner, the body surface of the absorbing sheet

15 1 can provide a soft feel, so that the touch can be improved.
Here, since the top layer 5 is made so bulky, the body fluid
discharging part (vagina) and the absorbent layer 4 are spaced
apart from each other largely for the thickness of the top layer
5, but vaginal discharge that is relatively highly viscous can

20 bedirectly introduced into the recesses 21 and then introduced
into the absorbent layer 4 due to the capillary action of the
fused regions 22a and 22b of a higher fiber density that are
formed around the recesses 21. Thereafter, the vaginal
discharge can be diffused in the surroundings of the recesses

25 21 due to the capillary action of the fibers constituting the
absorbent layer 4 and retained in the voids.

As has been described hereinabove, since the strength




the recesses 21 is strong enough to prevent the recesses 21 from

di sappeari ng when a pressure is applied fromthe body of 5 a meaﬂe#.ﬂﬂpzﬁmp
absorbing sheet 1, nore specifically, the top l|ayer 5 and the absorbent

| ayer 4 are bonded to each other, the absgyhent layer 4 is resilient
enough to maintain its shape, and the fused regions 22a and 22b are forned
around the reg an increased strength. Therefore, even

gs%ﬁs 21 io havi
after a 10 sh®arifg FBPcEEELs dorts HNRAsSet by fuRiqnybong deetween (e

transverse or Iogg#)téudliét al_direction fo clqgse the recesses 21, the
recesses 21 cARRFRAREHAR NhSIaRkAsEiRresifapibers, tdRistrostusecaradndr a

pressure acts_on the surface of the top layer 5 fromabove and the
absor bent | ayEPe AL¢SeRRRHrek st stagnghenpeghske pravenh theitrgcesses il

t heir shape. ngggh recess 21 preferably has an opening area Ain the range
of 0.1to 7 M LU SAPR]ATENY wherhpahsesrush % @pnlied fodm shef bedy off t he
unrecessed portion in the |iquid absorbing region 20, and both the
transverse pi?eaperandltidg shgprbdngasheet gi tner @y pefc itficalkioesshe tip ar e
preferably in the range of 0.5 to 10 nm The ratio of the area occupi ed by

the recesses HYAYeX @ t3d drhey alisarkent glayembs ars ieprdayl dro 28adls other,
preferably in the range of 3 to 30% If less than 3% body fluid cannot

be efficient %1% APFBERERY JaKer ¢his gpsddbent dropgrh tommrioughi®5tshshape,
recesses 21. If greater than 30% on the other hand, the surface of the

li qui d absor Ay thediusedoeginnst2 Pr andde2l agef formedlarcund hd Yec2@Res 20

The width W of the |iquid absorbing region 20 is
21 to have an increased strength. Therefore, even after a

10 shearing force acts on the surface of the top layer 5 in the
transverse or longitudinal direction to close the recesses 21,
the recesses 21 can immediately recover their shape. 1In
addition, even after a pressure acts on the surface of the top
layer 5 from above and the absorbent layer 4 is compressed,

15 the recesses 21 can easily recover their shape.

Each recess 21 preferably has an opening area A in the
range of 0.1 to 7 mm?, as measured in a plane flush with the
body surface of the unrecessed portion in the liquid absorbing
region 20, and both the transverse pitch Px and the longitudinal

20 pitch Py of the recesses 21 are preferably in the range of 0.5
to 10 mm. The ratio of the area occupied by the recesses 21
to the area of the liquid absorbing region 20 is preferably
in the range of 3 to 30%. If less than 3%, body fluid cannot
be efficiently introduced into the absorbent layer 4 through

25 the recesses 21. If greater than 30%, on the other hand, the
surface of the liéuid absorbing region 20 cannot provide a soft

feel.




preferably in the range of 20 to 50 mm If within this range, the liquid
absorbing region 20 can be certainly brought into contact wtH $hdllaifiha
of a wearer. The minimumw dth of the 5 individual side regions 15 and 16,
i.e., (V- W)/2is preferably in the_rggge of 5 to 15 mMmm If within this
range, the left and right side regions 15 and 16 outside the absorbent

| ayer 4 can easily %[eel‘)ormto conformto an undergarnent when the absorbing
sheet 1 is attached™o WHthn¥P QfetBe thiauixh ahserhangemesinn wafn.isThe

length L2 of the |iquid absorbing region 20 is preferably equal to or
greater thanP3¢ieRably dRethejange »T 28 bo mmo offgviblén tihian ramaen
the liquid absorbing region 20 can be certainly brought into contact with
t he vagi na ofthesldaidgr apsogbingaregday 20 uian Le leertaiayindiradigdhdnge can
be certainly received in the |liquid absorbing region 20. The |liquid
absor bi ng r e§ed%agh wahelhe v oivna ofhe wemter of Theeminbaumbiv hdtls efetthe.
Accordingly, the upper limt of the length L2 depends on the length Li of
t he absorbi ndndiwddual Thide engghong0 151 amdf Aém 1010 368 mMWIE) 42 Gsis
an enl arged sectional view showing a portion of a main body portion 32 of
a vagi nal di ptriegabdysanbthg strge o35 docdbdimg tIf avisdriondhdmbednment of
the present invention. Here, the detailed description of the portions
havi ng t he sihe Psfeemst raghtbdesedions b5 amk 1éagutsidditdtEhabgerbent
absorbing sheet 1 according to the first enbodinment will be omtted by
desi gnating £R¥RrbY cae earhin deferrence curferal $o @ndudderg@thent2ihehn
t he absorbing sheet 31 of Fig. 6, the nmain body portion

the absorbing sheet 1 is attached to an inner side of the

10 undergarment and worn.

The length L2 of the liquid absorbing region 20 is
preferably equal to or greater than 80 mm. If the length L2
is equal to or greater than 80 mm, the liquid absorbing region
20 can be certainly brought into contact with the vagina of

15 a wearer, so that body fluid such as vaginal discharge can be
certainly received in the liquid absorbing region 20. The
liquid absorbing region 20 may extend over the whole of the
absorbing sheet 1. Accordingly, the upper limit of the length
L2 depends on the length L1 of the absorbing sheet 1. The length

200 L1 is from 100 to 350 mm.

Fig. 6 is an enlarged sectional view showing a portion
of amain body portion 32 of a vaginal discharge absorbing sheet
31 according to a second embodiment of the present invention.
Here, the detailed description of the portions having the same

25 constructions as those of the vaginal discharge absorbing sheet
1 according to the first embodiment will be omitted by

designating them by the common reference numerals.




32 is recessed fromthe top layer 5 toward the absorbent |layer 4 to have

recesses 33. Each recess 33 has a tapered wall portion 33at tl, ng '
covered with the top layer 5, but the top layer 5 5 has an oprelﬁ nQJ) gg%fmﬁt
the bottom portion of each recess 33, sozjhat the absorbent layer 4 is
exposed externally in the opening 33b. Along the wall portion 33a, the

absorbent layer 4 is _conpressed and the top |ayer 5 and the absorbent .
| ayer 4 are fusi onilb(y‘ﬁ‘&rergb?%r%éEﬂ hefd 3L e F Bilgr tthetheseaiin dgidynperbidm in

which the absgrbent |ayer 4 _has an increased density. Wien enbossing is
performed wi t% h’esatr@&e)ﬁl?ﬁg, TYRR e Yoy daysri s towasshsheanbispibenpelayeys
33b are sinultaneously formed. ~Accordingly, the absorbent |ayer 4 i's

heat ed under Hroiyeregesere Bkt edamh yeespdSdchapoat tapered walld ppeniorgs
33b, thereby 15 form ng conpressed portions 22c. Also in these conpressed
portions 22c,33hdhafseemains cauarer washarhe topekayar donbittythe toptiwyer
absorbing_sheet 31 of Fig. 6, liquid given to the recesses 33 can be drawn
i n due to3the® i @NappeBéngod3bfat Hehe thetdwm pgirtion22d eadht hecessaessed
portions 22c, and then 20 diffused in the absorbent |ayer 4. V\hen_ t he
absor bi ng she¥? thay they alserkenhelapsor Bi iy espostd3bxtferfial 1y6 iav @he
conpared, the absorbing sheet 31 has an advqnt age in that body fluid can
be rapidly alf3RFBEOW Bégausélohgghﬂlg wa kL g thody 38k i the salsdo fisevia Qiayair

di scharge, 25 introduced into the recesses 33 can directly contact the

absor bent | ayeris) eampres sesh@nss dde furg ilaryer2 Bc andn thiee alisw@bentandyeidhe
absorbi ng sheet 1 has an advantage in that the color 0 4 JUL 2006 - 22 of

body fluid alfsgreefupiontkondedrirsadnpthes tarfdxm ehsi Fysed region 22a
10  in which the absorbent layer 4 has an increased density. When
embossing is performed with heated pins, the top layer 5 is

pressed and the openings 33b are simultaneously formed.
Accordingly, the absorbent layer 4 is heated under pressure

at the externally exposed portions in the openings 33b, thereby

15 forming compressed portions 22c. Also in these compressed
portions 22c, the absorbent layer 4 has an increased density.

In the absorbing sheet 31 of Fig. 6, liguid given to the
recesses 33 can be drawn in due to the capillary action of the
fused regions 22a and the compressed portions 22c¢, and then

20 diffused in the absorbent layer 4.

When the absorbing sheet 1 of Fig. 3 and the absorbing
sheet 31 of Fig. 6 are compared, the absorbing sheet 31 has
an advantage in that body fluid can be rapidly absorbed because
highly viscoﬁs body fluid, such as vaginal discharge,

25 introduced into the recesses 33 can directly contact the
absorbent layer 4 at the compressed portions 22c. On the other

hand, the absorbing sheet 1 has an advantage in that the color




concealed with the top layer 5 because the bottom portion 21b _of each
recess 21 renains covgredymﬁth the top layer 5. The second enﬂbdldﬁhtE&%
Fig. 6 may be nodified such that 5 the fibers constituting the absorbent

| ayer 4 are absent from the bottom portiggs_of the recesses 33 or _

t hrough-holes are fornmed in the absorbent | ayer 4 at the bottom portions
of the recesses 33. The preferred structures of the absorbent |ayer 4 and
10 the top | BErrBhflaigeaksarbeddyy debe rakise bemrtelayeav ¢, chntbe tdesily
absorbent |ayer 4 and the top layer 5 nmay have other structures for the
absor bi ng shekangeakediwgith thedtopel apenrhibegausieetheottofigbrfior @1y he
absorbent |ayer 4, use can be made of nonwoven 15 fabric of which
constituent febherachirzedrrriall tigeineg onterediwitmrtiadhes eaydm shis
case, for instance, the absorbent |ayer 4 may be air-laid nonwoven fabric
only of hydrophili c’he skepadsembodimerit oifaFidi Bemsy (e fodifikl)s@dl that
regenerated cellulose fibers (e.g., rayon) or air-laid nonwoven fabric of
20 a ni xt br e wWie tHiderpdcopbtlitatingetise abasbumtelagelri hesse dent s ridhe
sheat h/ core bi conponent fibers, wherein the fibers are bonded together by
spraying an ehe dicirtdny pemdtes wE ahdatdresswst 33esrokhirbaghbhoh@isd are
nonwoven fabric. Also in this case, where the shape of the absorbent |ayer

4 is maintai rfedmeid in28hehabsohiesnt el aydre 4a8g0t harbotBdR por i £Abkhehas
a wet tensile strength of at least 2 N per 25 nmw dth so that the shape

of recesses Heaasseks I3%.ein can be certainly nmaintained to prevent 0 4 JUL
2006 - 23 disappearance of the recesses.
The preferred structures of the absorbent layer 4 and
10 the top layer 5 have been already described hereinabove, but
the absorbent layer 4 and the top layer 5 may have other
structures for the absorbing sheet 1 of Fig. 1 and the absorbing
sheet 31 of Fig. 6.
For the absorbent layer 4, use can be made of nonwoven
15 fabric of which constituent fibers are bonded together only
with an adhesive. In this case, for instance, the absorbent
layer 4 may be air-laid nonwoven fabric only of hydrophilic
fibers such as natural fibers (e.g., pulp) and regenerated
cellulose fibers (e.g., rayon) or air-laid nonwoven fabric of
20 a mixture of the hydrophilic fibers and synthetic fibers such
as the sheath/core bicomponent fibers, wherein the fibers are
bonded together by spraying an emulsion type adhesive on both
surfaces of the air-laid nonwoven fabric. Also in this case,
where the shape of the absorbent layer 4 is maintained with
25 the adhesive, the absorbent layer 4 preferably has a wet tensile

strength of at least 2 N per 25 mm width so that the shape of

recesses formed therein can be certainly maintained to prevent




For the top layer 5, other kinds of nonwoven fabric such as spunlaced
nonwoven fabric and point-bonded nonwoven fabric may be used in(@l dte 2406
t he through-air bonded nonwoven fabric. 5 These ki nds of nonwoven fabric
may have |iquid passage holes that have gsspmller opening area than the
recesses. The nonwoven fabric may be fornmed of a m xture of synthetic
~fibers and hydrophilic fibers such as rayon, but it is preferably forned
only of syntHet§aPR§FANCSPhsthe presssrsresidual liquid 10 in the top

| ayer 5 and al so prevent body fluid once retained in the absorbent |ayer 4
fromflow ng back tFen kBetbpp|laxer 55 other skixido ofosentwbeenof aiseis puwahaced
nonwoven fabric only of hydrophilic fibers for the top layer 5. In the
present i nverd§ §punaschdsnorenvernstabhbie antbpbentibahded, nchweeert ifadirsc
constituting the absorbent |ayer 4 are bonded to the top layer 5 around

t he recesses mahbestagt ingilace edfsthecthr dgylsarimbohyedoddivoned .fabiilche
case where heat-fusible synthetic fibers are contained in at |east one of

the top |ayeT®senkinde absoohwavehayabric hde Hare |lakpri XPpdssae hbes
absorbent | ayer 4 can be fusion-bonded to each other around the recesses

by heat - enboddiatg.hafteisa thalflesedbpegi mnsareanthanf atedrasesbesn i phEi 9.
3 or Fig. 6. Likew se, the shape of the recesses can be certainly

mai nt ai ned bydneodiengfabheit apay bay Eormetoof kemaksarbest dydietd Aribbes
recesses with a hot-nelt 25 type adhesive. At this tinme, bonding between

the top | ayemns hyddophdldbsdrithents |y 4 aropo, thet r eeessepretyrhsly
performed w th the adhesive only or in conbination with fusion-bonding. O
4 JUL 2006 - f24meNexily afi syreripdiaty fiibehedsd as tmprbaehuriag dde abgili ng -
10 in the top layer 5 and also prevent body fluid once retained
in the absorbent layer 4 from flowing back to the top layer
5. It is also possible to use spunlaced nonwoven fabric only

of hydrophilic fibers for the top layer 5.

In the present invention, as has been described
15 hereinabove, since fibers constituting the absorbent layer 4
are bonded to the top layer 5 around the recesses, the shape
of recesses can be certainly maintained. In the case where
heat-fusible synthetic fibers are contained in at least one
of the top layer 5 and the absorbent layer 4, the top layer
20 5 and the absorbent layer 4 can be fusion-bonded to each other
around the recesses by heat-embossing. Thus, the fused regions
can be formed as shown in Fig. 3 or Fig. 6. Likewise, the shape
of the recesses can be certainly maintained by bonding the top
layer 5 to the absorbent layer 4 at the recesses with a hot-melt
25 type adhesive. At this time, bonding between the top layer 5

and the absorbent layer 4 around the recesses may be performed

with the adhesive only or in combination with fusion-bonding.




sheet 1 of Fig. 1 will be described with reference to Fig. 7. 1t should be
noted that the absorbing sheet 31 of Fig. 6 can be manufacturel 4 ndUa 2006
simlar way. 5 A material roll 41 is the first nonwoven fabric 5a that s
wound into the formof a roll; and a rnalteﬁ%11 roll 42 is the second
nonwoven fabric 5b that is wound into the“formof a roll. Wen wound into
the material rolls 41 and 42, both the first nonwoven fabric 5a and the
second nonwoven faltexs S5an exemplaryenkiceet £ormEnkiesuiriAfd the pissinig ey er
a roller 43, the first nonwoven fabric 5a is fed to a heating unit 50a,
wher eas af t eshgadsilngfoRkg. h widl de déscrlibesewdbl nefwpantel ebrixg 5i7.is
,fed to a heating wunit 50b. The heating unit 50a has heating rollers 5la
and 52a 15 widsehswlthbesnatedhehaedthanabsbebingssheenveyenf frby) G %an i s
wound around the heating rollers 5la and 52a for heating. Likewse, the

heating uni t beQimanarf aotatriedy imoll erismilbr aag S52b whose surfaces are
heat ed, and the second nonwoven fabric 5b is wound around the heating

rollers 53b and 52k matebgalingll 20 ke theatipgtr obhws e lEamik 520 t3kae
spaced apart from each other and their surfaces are snooth. The first

nonwoven falisi wobhad dnheathd Eyrihefhaatond;rahbeasmatarand 631 Woi lig
travel ing w thout being conpressed between the heating rollers 5la and

52a. At thisthemsecond aonweeanofabhecfthSstha®mwv@umb Y thoFosanbact s
the heated surface of the heating roller 5la, whereas the other surface of

the first noawowED. f afércwohadchit aaite hheeheal efoB1s fACEnAS 43 PG J18ALHRY
roller 52a. Since 0 4 JUL 2006 - 25 the first nonwoven fabric 5a is the
t hrough-air |gfordednowadd®Eabric 5a and the second nonwoven fabric 5b are
10 reduced in thickness.

After passing over a roller 43, the first nonwoven fabric

5a is fed to a heating unit 50a, whereas after passing over

a roller 44, the second nonwoven fabric 5b is fed to a heating

unit 50b. The heating unit 50a has heating rollers 5la and 52a

15 whose surfaces are heated, and the first nonwoven fabric 5a

is wound around the heating rollers 5la and 52a for heating.

Likewise, the heating unit 50b has heating rollers 51b and 52b

whose surfaces are heated, and the second nonwoven fabric 5b

is wound around the heating rollers 51b and 52b for heating.

20 The heating rollers 5la and 52a are spaced apart from

each other and their surfaces are smooth. The first nonwoven

fabric 5a is heated by the heating rollers 5la and 52a, while

traveling without being compressed between the heating rollers

5la and 52a. At this time, one surface of the first nonwoven

25 fabric 5a contacts the heated surface of the heating roller

51la, whereas the other surface of the first nonwoven fabric

Sa contacts the heated surface of the heating roller 52a. Since




fabric mainly conprised of thernoplastic resin fibers, when heated he
surfaces of ¥he Hgating rollers 5la and 52a, the first nonwoven f%bﬁﬁcaﬂﬁ
can restore bulk (thickness) in the 5 range of 1.5 to 8 tinmes, as well as
its density can be reduced to one-third %% | ess. For instance, the first
nonwoven fabric 5a has a thickness of 0.5 mm when wound into the materi al
roll 41; but after heated by the heating rollers 51la and 52a, the

thi ckness is ¥estfdred ronwoventimbr imbaTie therfacmdlemir dondedlfomniovdie
heating rollers 5la and 52a is preferably about 115C. Likew se, the second
nonwoven - f abr f@b5ir ima ek eepiprited dfathegnapldstElh. réfierfibeeknagsen
restoration, the first nonwoven fabric 5a passes over a roller 45 and is
then fed to cheated by tbel $mgfadss defittes hBaaingdrShberd B £aakd §2ajavices
53a and 54a are arranged to face the garnent surface and the body surface
of the firstfiosiwncavdvar ifalria; Seepecrebtory. bR {thSEKRES¥PVER the |
fabric 5a is rapidly cooled by air blowing out fromnozzles of the cooling

devi ces 53a arahdgeiaf Wsnto e thimest, aenwevera®q tsalens ity whASKe Bedudey
restored by heating is cooled, the fibers constituting the first nonwoven

fabric 5a are-a omebihirddor niess Shewr LhsBance, Wt riketl héShoPORWRH ¢
fabric 5a can be nmaintained in the state where the bulk is restored.

Accordingly, Sevéasi & thickmgess &Bi0.6 harviten Svouddb eaueNthy wh V&P LD 3.1t he
traveling first nonwoven fabric 5a, the first nonwoven fabric 5a can be

prevented frdr;r éttcafigernhbalkled bykeneSReaBiA§rrdERELS Dia tAfy A | RGUNI t
50b, air blows 0 4 JUL 2006 - 26
' thickness is restored to 0.75 to 4 mm. The surface temperature

10 of the heating rollers 5la and 52a is preferably about 115 °C.
Likewise,; the second nonwoven fabric 5b is heated in the
heating unit 50b.
After thickness restoration, the first nonwoven fabric
5a passes over a roller 45 and is then fed to a pair of cooling
15 devices 53a and 54a. The cooling devices 53a and 54a are
arranged to face the garment surface and the body surface of
the first nonwoven fabric 5a, respectively. The first nonwoven
fabric 5a is rapidly cooled by air blowing out from nozzles
of the cooling devices 53a and 54a. When the first nonwoven
20  fabric 5awhose bulk is restored by heating is cooled, the fibers
constituting the first nonwoven fabric 5a are immobilized in
a short time, so that the first nonwoven fabric 5a can be
maintained in the state where the bulk is restored.
Accordingly,eveniiealargetensileforceissubsequentlygiven
25 to the traveling first nonwoven fabric 5a, the first nonwoven
fabric 5a can be prevented from reducing in bulk.

Likewise, after heated by the heating unit 50b, air blows




out fromcooling devices 53b and 54b to both the garnent surfage Aggd;mﬁe
body surface of the second nonwoven fabric 5b, so that the second nonmwbven
fabric 5b is rapidly cool ed. Subsequently, a hot-nelt type adhesive is
applied to the second nonwoven 5 fabri c_556t hrough a nozzle 55. At this
time, the hot-nmelt type adhesive is applied in a pattern of strips, as
shown in Fig. 5A. Then, the first nonwoven fabric 5a after passing over a
rol ler 47 is PeFduam qpehing/denicesssdhdmbsibdat hethwiihgafmehe seceuse
nonwoven fabric 5b, so that the first nonwoven fabric 5a and the second
nonwoven fabr@edsHhebedyosurface xhdheotheondtmonwoven fakie bayeso khahe
top layer 5 is then held between a heating roller 57 and a heat-enbossi ng

rol I er 58. Thehesegondmuseivan fabréc BBisanipdidly @re]et! | Gubddipterdi sy, 15
arranged in a pattern for formng the round seal 25. Thus, the round seal
25 is forned @ nhehenebp tyyeradhedivat ési applokl €d ithedisiedoRd] HHIRMRMAD
fabric 62 that is wound into the formof a roll while being reduced in

thi ckness3 Afakripabstigowyiera aozalbess 53 Att bRigitintey) dh@qmﬂxﬁéli%?@ec 20
62 for form ng the absorbent layer 4 is fed to a heating unit 50c. The
heating unit Bllwediaze higatppd ied tiara pacteprd SECs¥PNSE, HIIFRRAS @B Fig.
heated, and the air-laid nonwoven fabric 62 is wound around the heating
rollers 51c &#d 52c for heating. Wien heated by the surfaces of the
heating rollers 51c and 52c, the 25 air-laid nonwoven fabric 62 can restore

bul k (thickness). Ihent,h¢heagd reenontiovedl Fabaie BaNWeYer LHakiingddvks
conprised of a mxture of pulp and heat-fusible thernoplastic resin
fibers, 0 4 3Urddd¥G 4724s held between rollers 48 and 49 together with
10 the second nonwoven fabric 5b, so that the first nonwoven fabric
5a and the second nonwoven fabric 5b are bonded to each other
to form the top layer 5. The top layer 5 is then held between
a heating roller 57 and a heat-embossing roller 58. ‘The
heat-embossing roller 58 contains projections that are
15 arranged in a pattern for forming the round seal 25. Thus, the
round seal 25 is formed in the top layer 5.
A material roll 61 is air-laid nonwo;fen fabric 62 that
is wound into the formof a roll while being reduced in thickness.
After passing over a roller 63, the air-laid nonwoven fabric
20 62 for forming the absorbent layer 4 is fed to a heating unit
50c. The heatingunit 50c has heating rollers 51c and 52c whose
surfaces are heated, and the air-laid nonwoven fabric 62 is
wound around the heating rollers 51c and 52¢ for heating. When
heated by the surfaces of the heating reollers 51c and 52c¢, the
25 air-laid nonwoven fabric 62 can restore bulk (thickness). 1In

the case where the air-laid nonwoven fabric 62 is comprised

of amixture of pulp and heat-fusible thermoplastic resin fibers '




the thickness can be restored in the range of about 1.2 to 1.6 tines, for

i nstance. More specifically, if the air-laid nonwoven fabric dR4hddlazigs

t hi ckness of 1.6 nm when wound into the material roll 61, the thickness
can be restored to 1.9 to 5 2.4 nmafter §?d_to the heating rollers 51c and
52c. In order that the air-laid nonwoven tabric can restore bulk, the
surface tenperature of the heating rollers 51c and 52c is preferably 100
C or nore. Afthe thigkagssycandegmstmyaschiin Be, range ofi abbaitdl n2rmvers
fabric 62 passes over a roller 64 and is then 10 rapidly cooled by air

bl owi ng out fyigascoofdng instianee.53Maemel Spectidichélgar nentthar hdee ladd t he
body surface thereof. Subsequently, a hot-nelt type adhesive is applied to
the air-| ai donsionsrefabatic 626Rashaotbhckneszzof 65 m whers woule, intlee
adhesive is applied in a pattern of wavy |lines, as showmn 15 in Fig. 5B, or
a pattern of the matelrindsroal 6hpvirhé nhhickndsS cahhba, rédeoséd H4a@ild 9 to
nonwoven fabric 62 is cut to the length L2 of Fig. 1 with a cutter 66.
Thus, the5abgodbamtaftgerfed ite theepedeing Hod lahsoshenand ayas . 4 Tinsokaké
between rollers 67 and 68 together with the top |ayer 5, so that the

absor bent | aydat2thd adnd ltaliel hopwbayrrfabrbicechandad dre Bath, aithesurgee, |if
the length L2 of the absorbent layer 4 is equal to the length Li of the
absor bi ng sheemperatheeabf- thedhaatinyg erol bdrs G 62 aal 520¢ iBopdedet-abl e
top layer 5 without cutting by the cutter 66. The | am nate of the absorbent

layer 4 (air1bai ecngpwpyes, Zﬁffﬁéi‘r heafal g&gjtaﬂgé%ﬁa%{i';ga%ﬁti%oéh?@héed

to a recess-formng part 70. The recess-f has™ a heating

roller 71 whose.surface is s th a a heat - enbossi roller 72 on whose
04 JUL 2006a1r—1a1d nonwoven %%rr}_c 29 passes over a rorl%er 64 and is then ‘

10 rapidly cooled by air blowing out from cooling devices 53¢ and
54c to the é,ra_rm_ent surface and the body surface therecf.
Subsequently, a hot-melt type adhesive is applied to the
air-laid nonwoven fabric 62 through a nozzle 65. At this time,
the adhesive is applied in a pattern of wavy lines, as shown

15 in Fig. 5B, or a pattern of spiral lines, as shown in Fig. 5C.
Then, the air~laid nonwoven fabric 62 is cut to the length L2
of Fig. 1 with a cutter 66. Thus, the absorbent layer 4 is
prepared. The absorbent layer 4 is held between rollers 67 and
68 together with the top layer 5, so that the absorbent layer

20 4 and the top layer 5 are bonded to each other. Here, if the
length L2 of the absorbent layer 4 is equal to the length L1 .
of the absorbing sheet 1, the air-laid nonwoven fabric 62 can
be bonded to the top layer 5 without cutting by the cutter 66.

The laminate of the absorbent layer 4 (air-laid nonwoven

25 fabric 62) and the top layer 5 is then fed to a recess-forming

part 70. The recess-forming part 70 has a heating roller 71

whose surface is smooth and a heat-embossing roller 72 on whose




- 28 surface a large nunber of pins having the shape of a cutyg pff gﬁ@g
are regularly arranged, wherein the rollers 71 and 72 are oppo eéuk ch
other. The lam nate is fed in between the rollers 71 and 72 so that the
absorbent layer 4 (air-laid 5 nonwven fabg ¢ 62) faces the roller 71 and
the top layer 5 faces the roller 72. The recesses 21 are forned by the
pins of the heat-enbossing roller 72 that are heated to a tenperature of
60 to 160C, iRFEAFEthearde nwmbedyof pdnsehaytingsthe shape &Paa @dt-Aff
material roll 75 is liquid-inperneable film76 that is wound into the form
of a roll. THPRE | FRersegslardy mrkpndged badietwiat thei solkersutl amdughre
roller 77. A material roll 81 is release paper 82 for formng the rel ease
sheet 7 that °BROSRpekC cergledothen. a Theedsminatenibafed dmd beswedbrn nite t he
15 formof a roll. A hot-nelt type adhesive is applied froma nozzle 83 to
the rel ease pgEpekesR Thaends7Resoouthdty oohe habsorbent alayelr! 481 a iherahy
formng the pressure sensitive adhesive |ayer 6. The rel ease paper 82 and
the film3I6 Bonwgesssabiist i@on fedldertshd4ralikbBs1 smd haie tthgy iy donded
to 20 each other. Furthernore, a hot-nelt type adhesive is applied froma
nozzl e 86 to flaneshdde swiflere7dt thikefirécedSes Therard oinesd Nsf a1 gike top
| ayer 5 and the absorbent |ayer 4 is bonded to the film76 between rollers

87 and 88, w©fethehcladembyss ingnrobler of2 thattae heyesd To 4 henpesardiget
25 layer 4, the film76 and the rel ease paper 82. Finally, the [Tam nate is

fed in betweef 60tter1goiC chher® mRAeI2oh e ptésStOG: t hat
absorbing sheet 1 are cut 0 4 JUL 2006 ol présSHEGs 38t B985 1470

kPa.

10 A material roll 75 is liquid-impermeable film 76 that
is wound into the form of a roll. The film 76 for forming the
backsheet 3 is let out through a roller 77. A material roll
81 is release paper 82 for forming the release sheet 7 that
is paper coated with a release resin layer and wound into the

15 form of a roll. A hot-melt type adhesive is applied from a
nozzle 83 to the release paper 82 that is let out from the
material roll 81, thereby forming_the pressure sensitive
adhesive layer 6. The release paper 82 and the film 76 are
pressed between rollers 84 and 85, so that they are bonded to

20 each other. Furthermore, a hot-melt type adhesive is applied
from a nozzle 86 to the body surface of the film 76.

Then, the laminate of the top layer 5 and the absorbent
layer 4 is bonded to the film 76 between rollers 87 and 88,
thereby forming a laminate of the top layer 5, the absorbent

25 layer 4, the film 76 and the release paper 82.

Finally, the laminate is fed in between cutter rollers

91 and 92 for trimming, so that the absorbing sheet 1 are cut




- 29 out in the shape of Fig. 1. EXAMPLES Hereinbel ow, Exanpl eg 4of HLS?
present invention will be 5 described, but the present invention shoI p}@t
be understood as |imted to Exanples. Table 1 shows properties and
evaluation results for Exanples and CoapapaLli ve Exanpl es that were of a
structure simlar to that of the absorbing sheet of Fig. 1. These Exanpl es

10 and Conparat,i ve anples were djfferent fromeach other exclusively in
t he absor bent® 1yt %Q)SWL &F19hrbugh- air bonded nonwoven fabric
having a basis weight of 25 g/n2 was fornmed of PE/ PET sheath/core

bi component- 15 thernoplastic resin fibers having a fineness of 2.2 dtex
and a length of 44 mm of which the core conponent of PET contained

titani um oxi CEAMPLEP anount of 1.0% by weight of the fiber. This

t hrough-air bonded nonwoven fabric was used for the first nonwoven fabric
5a and the second H&FRVEIelcahr Exagplegoofofhgapkesernt ieshiasn will be

l'iquid-i rcr:germeabl e PE filmhaving a basis weight of 23 g/n2. (3) Absorbent
Layer (COnpaeSCridedeabpiteths pramni finyent ivas sbopdsi het e ungdersacoasi s
wei ght of 220 g¢g/.n2 and a density of 0.053 g/cm. (Conparative Exanple 2) O
4 JUL 2006 - @gplimited to Examples.
Table 1 shows properties and evaluation results for
Examples and Comparative Examples that were of a structure
similar to that of the absorbing sheet of Fig. 1. These Examples
10 and Comparative Examples were different from each other
exclusively in the absorbent layer.
(1) Top Layer
Through-air bonded nonwoven fabric having a basis weight
of 25 g/m’ was formed of PE/PET sheath/core bicomponent
15 thermoplastic resin fibers having a fineness of 2.2 dtex and
a length of 44 mm, of which the core component of PET contained
titanium oxide in an amount of 1.0% by weight of the fiber.
This through-air bonded nonwoven fabric was used for the first
nonwoven fabric 5a and the second nonwoven fabric 5b.
20  (2) Backsheet |
Used was liquid-impermeable PE film having a basis weight
of 23 g/m’.
{3) Absorbent Layer
(Comparative Example 1)
25 Fluff pulp was deposited to have a basis weight of 220

g/m’ and a density of 0.053 g/cm’.

(Comparative Example 2)




Fluff pulp was deposited to have a basis weight of 430 g/n2 anisaldentliby
of 0.084 g/cm . (Conparative Exanple 3) Prepared was air-laid nonwoven
fabric containing 5 chemcal pulp (a length of 5 mm and PE/ PET )
sheat h/core biconponent thernoplastic regpn_fibers (a fineness of 3.3
dtex; a length of 5 mm in a weight rati o of 80:20, wherein an enul sion
adhesi ve containin%‘acr lic acid or acrylic derivative was sprayed on both
surfaces of the fiBefuffepulp sasadepnsisedloom haveyavieagihd wiidlite & b0
web. A single sheet of the air-laid nonwoven fabric was used for the
absorbent | ay®M #Rd agdepspsnt ofaPeP8Aad/ambasi s wei ght of 40 g/n2 and a
density of 0.038 g/cmi. (Exanple 1) 15 Two sheets of air-laid nonwoven
fabric identi{Gamparatiate Brempleor3 )Conparative Exanple 3 were stacked one
on another and used for the absorbent |ayer. (Exanple 2) Prepared was

ai r-1aid nonwoven fFaisparesontvaisni ad.r-2@idhemonwovenl p fadrliengtbneh ip iHy
and PE/ PET sheath/core biconponent thernoplastic resin fibers (a fineness
of 3.3 dtex; chenigadt hpwip5 (amleémgth weiEgle maji andl FO/B30r wheaehlcare
enul si on adhesive containing acrylic acid or acrylic derivative was
sprayed on bbtlonponendstbérndpl4sbie reslin Nilker anaufin&ieddUe2P. Prresi;ght
of the fiber web. A single sheet of the air-laid nonwoven fabric was used

for the absoebkemgthydt5 mfitfein abseiykbitrdtayes et 2 bakbse MR hbn@i 4800/ M
and a density of 0 4 JUL 2006 - 31
adhesive containing acrylic acid or acrylic derivative was
sprayed on both surfaces of the fiber web in an amount of 10%

10 by weight of the fiber web. A single sheet of the air-laid
nonwoven fabric was used for the absorbent layer. The
absorbent layer had a basis weight of 40 g/m* and a density of
0.038 g/cm®.

(Example 1)

15 Two sheets of air-laid nonwoven fabric identical to that
used for Comparative Example 3 were stacked one on another and
used for the absorbent layer.

(Example 2)
Prepared was air-laid nonwoven fabric containing

20 chemical pulp (a length of 5 mm) and PE/PET sheath/core
bicomponent thermoplastic resin fibers (a fineness of 3.3 dtex;
a length of 5 mm) in a weight ratio of 70:30, wherein an emulsion
adhesive containing acrylic acid or acrylic derivative was
sprayed on both surfaces of the fiber web in an amount of 10%

25 by weight of the fiber web. A single sheet of the air-laid

nonwoven fabric was used for the absorbent layer. The

absorbent layer had a basis weight of 40 g/m* and a density of




0.035 g/cnmB. (Exanmple 3) Prepared was air-|aid nonwoven fabric containing
chem cal pulp (a length of 5 mn) and PE/ PET sheath/core 5 bicofproniht 7008
thernoplastic resin fibers (a fineness of 3.3 dtex; a length of 5 M) in a
wei ght ratio of 70:30, wherein an enul siog; adhesive containing acrylic

acid or acrylic derivative was sprayed on both surfaces of the fiber web.

I n an anount OW% qﬂbé wei ght of the fiber web. A single sheet of the
air-laid 10 o bric was used for the absorbent |ayer. The

absorbent | ayer had a basis weight of 60 g/n2 and a density of 0.053
g/cm . (CorrpdlE&‘t"’ﬁ eEx?’a)rrpl e 4) Prepared was air-laid nonwoven fabric

.containing 15 chem cal pulp (a length of 5 mm and PE/ PET sheath/core
bi conponent t her noPERPATEG edias f aierdadd f neameyenof fab3idt expntaihdngt h
of 5mMm) in a weight ratio of 95:5, wherein an enul sion . adhesive
contai ni ng aGhgmicadcipube 4@ ylergtder ofatsi viempaands pPEYRET oshbath/sorkaces
of the fiber web in an anpunt of 10% 20 by wei ght of the fiber web. A
si ngl e sheet bdrompengnt. thegmopbasbienesibri thews (askindmesd be Rlmatbent
| ayer. The absorbent |ayer had a basis weight of 100 g/nR2 and a density
of 0.077 g/ chilengtamsl 2 mn) 25 Prvepghbdaids af 170, whevwevamrd efalsion
containing fluff pulp and PE/ PP sheath/core biconponent thernoplastic
resin fiber3dhgsiveegosdadningy adtmyl;ica dcdrlytdr odchpl far) dénivawbvghizad 4
JUL 2006 - 32
sprayed on both surfaces of the fiber web in an amount of 10%
by weight of the fiber web. A single sheet of the air-laid
10 nonwoven fabric was used for the absorbent layer. The
absorbent layer had a basis weight of 60 g/m’ and a density of
0.053 g/cm’.
(Comparative Example 4)
Prepared was air-laid nonwoven fabric containing
15 chemical pulp (a length of 5 mm) and PE/PET sheath/core
bicomponent thermoplastic resin fibers (a fineness of 3.3 dtex;
@& length of 5 mm) in a weight ratio of 95:5, wherein an emulsion
adhesive containing acrylic acid or acrylic derivative was
sprayed on both surfaces of the fiber web in an amount of 10%
20 Dby weight of the fiber web. A single sheet of the air-laid
nonwoven fabric was used for the absorbent layer. The
absorbent layer had a basis weight of 100 g/m* and a density
of 0.077 g/cm’.
(Example 4)
25 Prepared was air-laid nonwoven fabric containing fluff

pulp and PE/PP sheath/core bicomponent thermoplastic resin

fibers (a fineness of 1.7 dtex; a length of 13 mm) in a weight




ratio of 87:13, wi thout using any adhesive. A single sheet of bq!e 'rw_}_{l'@i d
nonwoven fabric was used for the absorbent |ayer. The absorben a@rr d

a basis weight of 50 g/n2 and a density of 0.073 g/cm. 5 (Exanple 5)
Prepared was air-laid nonwoven fabric cqontsgining fluff pulp and PE/ PP
sheat h/ core bi conponent thernoplastic resin fibers (a fineness of 1.7
dtex; a length of 13 my .in a weight ratio of 87:13, w thout using any
adhesi ve. A sFabie ehéde 18r Wbthavt #51ingianyhadhesives ath isingle sbedtiaf
the absorbent |ayer. = The absorbent |ayer had a basis weight of 160 g/nR
and a densit ythgfairgaidypepwoven fabriensgonsgdeiemihesabadrbenpalagene
Exanpl es, the absorbent |layer had a width of 30 mmand a | ength of 100 nm
15 (4) StructThe asogbatplageshead arbastispweigbt afas0pgéplaad hyddmniting
two sheets of the through-air bonded nonwoven fabric to each other with a

hot-melt typef a@lh@%3 v@/CiThi s adhesi ve was applied in a pattern of strips
(see Fig. 5A), which were spaced 1 mm apart fromeach other. 20 The
adhesi ve had tExamplevwe] ght of 10 g/ nR2. The top layer and the absorbent

| ayer were bonded to each other with a hot-nelt type adhesive. This
adhesi ve was appl i Rreparesl paist einr-dfid pbowelvehyfabr spidaitdimbsy (e fi g.
5C), wherein each spiral has a width of 5 mm The adhesive had a 25 basis
wei ght of 10 RHHP.and PRFR $beatbrobng blieomposesnesthesedplase iz resin
snoot h-surface roller whose surface tenperature was 13 0C and C 4 JUL 2003
- 33 fibers (a fineness of 1.7 dtex; a length of 13 mm) in a weight
ratio of 87:13, without using any adhesive. A single sheet of
10 the air-laid nonwoven fabric was used for the absorbent layer.
The absorbent layer had a basis weight of 160 g/m? and a density
of 0.071 g/cm’.
In the foregoing Examples and Comparative Examples, the
absorbent layer had a width of 30 mm and a length of 100 mm.
15 (4) Structure of Absorbing Sheet
The top layer was prepared by bonding two sheets of the
through~air bonded nonwoven fabric to each other with a hot-melt
type adhesive. This adhesivewas applied ina pattern of strips
(see Fig. 5A), which were.spaced 1 mm apart from each other.
20 The adhesive had a basis weight of 10 g/m’.
The top layer and the absorbent layer were bonded to each
other with a hot-melt type adhesive. This adhesive was applied
in a pattern of a plurality of spiral lines (see Fig. 5C),
wherein each spiral has a width of 5 mm. The adhesive had a

25 basis weight of 10 g/m’.

As means for forming the recesses, used were a

smooth-surface roller whose surface temperature was 130 °C and




an enbossing roller having pins whose tenperature was 125C, wherein thq‘
roll pressure was set at 1470 kPa and the pressing tine of thg PQﬁﬁ_W@@j
set at 2 seconds. The pins were of the shape of a cut-off cone, erein
the top diameter was 1 mm 5 the height_wag 2 mm and the taper angle of
the cone was 60 degrees. The recesses were arranged such that the

| ongitudinal pitch Py was 5 mm and the transverse pitch Px was 2.5 mm The

backsheet waairhemierssting holllar havengfpihe Wheséay@iperdtchid aab30msbent
| ayer with a hot-nmelt type adhesive. The 10 appli catlon pattern and t he

doed for BBnﬁ‘T“r%“’%lm‘BftHé"Eé%é‘d%féé%e F A SR B dr BRfo s R 1 Ef
e T S B B B
Rt A Wi e AT B,
the. absor bent ey S o & CU?J‘W%V?%L;S”G%“ 29%% ?%g%%léet%’gﬁgt‘;é’r;al
S0'% Sy 0Pl RS SRR SR R G
econds alte tﬁﬁeg £ %;éfh %%&W% { ErABTeres RtChats Hat GBe s ng a
I:I?gtsialnget \%Ztse;e: a?ﬁésl%]c]?élgl%t jﬂf’ %eg té)Z% arl?n:l.rcl)gge ov%m:alrlee Itr:J;S glajxgrlér
and the absorbent layer with a hot-melt type adhesive. The
10 application pattern and the application amount of this adhesive
were identical to those of the adhesive used for bonding two
sheets of the through-air bonded nonwoven fabric.
(5) Measurement of Density
The sheet materials for the absorbent layer were cut into
15 a size of 50 x 50 mm. The sheet material thus cut was held
between two acrylic plates, and thickness of the sheet material
was measured under a pressure of 392 Pa. Density was calculatéd
from the thickness and the basis weight.
(6) Wet Strength

20 The sheet materials for the absorbent layer were cut into

a size of 25 x 50 mm. The sheet material thus cut was left for
two hours in an atmosphere having a temperature of 20 °C and

a relative humidity of 65%. Thereafter, this sample was
completely immersed in distilled water, and then quickly taken
25 out. 30 seconds after the sample was taken out, tensile test
was performed 'using atensile tester ¥ instron 5564”7 to measure

maximum load, wherein chuck distance was set at 25 mm,




| ongi tudi nal |y opposed ends of the sanple were held with chucks, and the
chucks were pulled at a rate of 100 m min. The maxi num | oad (wgs jljakmp; as
wet strength. (7) Product Evaluation 5 0.5 cc of distilled water was
dropped onto the liquid absorbing regi gnghaving the recesses and left for
15 mnutes. Thereafter, the surface of the |iquid absorbing regi on was
rubbed 100 tinmes under a |load of 1.96 N using a rubbing-fastness tester,
and then the XeRp9Hsdinal lapepposed andsTabithelsampBe weteihelidwith dhueks ,
product in which disappearance of the recesses was not observed at all;
v" indi cat es ansktpeothieeks wewe phl lied syipe aradiecef df0 @ him/mdae s SBhe wask ifmnd| v
observed; " A" indicates the product in which disappearance of the
recesses waslaasberaged;akend ds Xet stimmtigtsht he product in which the 15
recesses conpletely disappeared. Table 1 Basis Wi ght Density Wt

St r engt hPr oduct) MamduetalByvaliuati©or n. Ex. 12200. 0531. 47X Corn. Ex.

24300. 0841. 73X Corn. Ex. 3400.0381.29A Ex. !800.0382. 450 Ex.2400.0352. 060
Ex. 3600. 0832. 810 C6r.;3. cEx of4HIGAIAAAH 62AekX waSOAroppededtoX the liquid

51600. 0716. 20Qo
absorbing region having the recesses and left for 15 minutes.

Thereafter, the surface of the liquid absorbing region was

rubbed 100 t.imes under a load of 1.96 Nusing a rubbing-fastness
tester, and then the surface was observed. In Table 1: * ©~
10 indicates the product in which disappearance of the recesses
was nct ckserved at all; » O indicates the product in which
disappearance of the recesses was hardly observed; “ A"
indicates the product in which disappearance of the recesses
was observed; and * X* indicates the product in which the

15 recesses completely disappeared.

20

Table 1
Basis Weight Density Wet Strength Product
(g/m®) (g/em’) (N) Evaluation
Com. Ex. 1 220 0.053 1.47 X
Com. Ex. 2 430 0.084 1.73 X
Com. Ex. 3 . 40 0.038 1.29 FAN
Ex. 1 80 0.038 245 Q
Ex.2 40 0.035 206 O
Ex. 3 60 0.053 2.81 O
Com. Ex. 4 100 0.077 1.62 A
Ex. 4 50 0.073 4.26 O
Ex. 5 160 0.071 6.20 ©

From Table 1, it is seen that in the case where the wet

strength of the absorbent layer is equal to or greater than




From Table 1, it is seen that in the case where the wet 20 strength of the

absorbent layer is equal to or greater than 0 4 Jul 2005 - 39 4 2jiN,
recesses hardly disappear. It is also seen that in the case where the wet
strength is equal to or greater than the density can be set within
the preferred range of 0.035 to 0.13 cn1?a "5 In the present invention, as
has been descri bed hereinabove, even when a thin absorbent |ayer is used
in the absordéit tdhe indaesskse heeddysdd shppead .f rdin ivealsp devertia ihe
absorbent | ayer hardly disappear in a wet state. Accordingly, body fluid

can be easi| ythantcaskiodbientithe hestl Gakspyttents leapeil tHy oiglyridw dreaanges
at all tines. In addition, since a relatively bulky sheet can be used for
the top | ayerd N,thhea:lmm:ki@nbaaribe Get wathphovhé @rafedied eg8hge/dt MOWRY t he
present invention has been illustrated and described with respect to
exenpl ary entmdither® dmiggeof, it 15 shoul d be understood by those skilled
in the art that the foregoing and various other changes, om ssion and

addi tions5 may be madetheer prosent theveieiont hawt epanideng H%%E&ﬁﬁ%d
spirit and scope of the present invention. Therefore, the present

i nvention shadre ineibdwe Urdensiaed asthifi i8sbivehber Zbspasidddy %Uifiﬂ%%”ent

set out above but to include all possible enbodinments which can
enbodi ed wit rumoa-bmnpareaeqepaﬁﬁedre@egsQQdeﬁhsatfch@rtq{E t‘Ug fla&"eip%t to

the feature set out in the appended clains. 0 4 JUL 2005 -
the absorbent layer hardly disappear in a wet state.
Accordingly, body fluid can be easily introduced into the
10 ebsorbent layer through the recesses at all times. 1Inaddition,
since a relatively bulky sheet can be used for the top layer,

the absorbent article can provide a soft feel.
Although the present invention has been illustrated and
described with respect to exemplary embodiment thereof, it
15 should be understood by those skilled in the art that the
foregoing and various other changes, omission and additions
may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
20 specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed

and equivalent thereof with respect to the feature set out in

the appended claims.




WHAT IS CLAIMED IS: 1. An absorbent article conprising: a |iquid-perneable
_top layer; a backsheet; and 5 an absorbent |ayer disposed betwe@nitH$i tp5
| ayer and the backsheet, fibers constituting the absorbent |ayer being
bonded toget her, wherein the absorbent -l @ge~ conpri ses hydrophilic fibers,
the top | ayer and the absorbent |ayer are enbossed together 10 to have

recesses in %%i h i@ﬁf@ nstituting the absorbent | ayer are bonded to the
top | ayer, an the‘I';top ?Igggrf%()npri ses two sheets of nonwoven fabric, and

the top | ayef and elgp I t_ | are bonded to each other with an
adhesive that’is a%gl [ edgft?\glggp%]f@éﬁe FTIFRY W95 fromthat of an adhesive
applied for bondi 0_sheet f _napwoven fabric to each other. 2. An
absorbent articl en%sii;‘g?i#\g?éﬂ“?zfﬁjﬁ gﬁcfﬁ 12Xt ein the absorbent | ayer has
a wet tensile S”e%‘%_l}é‘c}?é at 1e§§ 2 20 N per 25 nmw dth. 3. An absorbent
article as set for ' CIP%?%‘I i erein the absorbent |ayer further

e o R SRR ot i MGG S S 2
e S e S g B s RS bt ot Bt
adhesi ve. 5'bo’%‘1rhe%)sé)c§§<§t'}5e§f tv!ﬂ%xee:&s set forth in claim1, wherein
the absorbent layer comprises hydrophilic fibers,
the top layer and the absorbent layer are embossed together
10 to have recesses in which fibers constituting the absorbent
layer are bonded to the top layer, and
the top layer comprises two sheets of nonwoven fabric,
and the top layer and the absorbent layer are bonded to each
pther with an adhesive that is applied in a pattern different

15 from that of an adhesive applied for bonding the two sheets

of nonwoven fabric to each other.

2. An absorbent article as set forth in claim 1, wherein
the absorbent layer has a wet tensile strength of at least 2

20 N per 25 mm width.

3. An absorbent article as set forth in claim 1, wherein
the absorbent layer further comprises heat-fusible synthetic
fibers, and the synthetic fibers are fusion-bonded to the

25  hydrophilic fibers inside the absorbent layer.

4. An absorbent article as set forth in claim 1, wherein




5 the top layer conprises a heat-fusible material and fibers constitutin

t he absorbent | ayer are fusion-bonded to the top Ilayer in the r dcpsidls.

An absorbent article as set forth in claiml1l, wherein 10 the top |ayer
conprises at | east one sheet of nonwoven 3abfic and has a basis weight of
15 to 100 g/n2 and a bulk of 0.2 to 1.5 mm 7. An absorbent article as set

forth in cl aiimobeotengd entnbhenabsnchentrhayerals 0b AR aLagaLed, shape.

and the top layer and the bac eet are each "ot’her out's

absorbent | gyep i,de regions extending longitudinally of the
absor bent | ayer. %8 gaﬁ§ﬁig%§orbent article as set forth in claim1, which

is to be used as a vagi nal discharge absorbing sheet. 0 4 JUL 2006 - 3t
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layer are bopdgd, (9, {he keBekaugl (Figure 3)

6. An absorbent article as set forth in claim 1, wherein
10 the top layer comprises at least one sheet of nonwoven fabric
and has a basis weight of 15 to 100 g/m?’ and a bulk of 0.2 to

1.5 mm.

7. An absorbent article as set forth in claim 1, wherein
15 the absorbent layer is of an elo.ngated shape, and the top layer
and the backsheet are bonded to each other outside the absorbent
layer to have side regqions extending longitudinally of the

absorbent layer.

20 8. An absorbent article as set forth in claim 1, which is

to be used as a vaginal discharge absorbing sheet.
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ABSTRACT OF THE DISCLOSURE

Title of the Invention: ABSORBENT ARTICLE AND MANUFACTURING

. METHOD THEREOF

Disclosed 1is an absorbent article including a
liguid-permeable top layer, a backsheet, and an absorbent layer
disposed between the top layer and the backsheet. Fibers
constituting the absorbent layer are bonded together. The
absorbent layer includes hydrophilic fibers. The top layer and
the absorbent layer are embossed together to have recesses in
which fibers constituting the absorbent layer are bonded to

the top layer.

(Figure 3)




