- 1 - ABSORBENT ARTI CLE BACKGROUND OF THE | NVENTION Field of the Invention
5 The present invention relates to a thin absorbent article such as :
vagi nal di scharge absorbing sheet called panty liner, urine absorbing
sheet for a patient suffering fromuripagy_ incontinence, absorbing sheet
for receiving a small anmount of nenstrual blood, or the like. 10
Description of the Related Art Thin absorbent articles such as panty |iner
are worn by adhering and fixi ngABSPBBENT| ARELCEEde of a crotch portion of
an undergarnment through a pressure sensitive adhesive. Fig. 6 is a
sectional view showi ng a conventional, commonly 15 used thin absorbent
article 1. In the absorbent article 1, a single- or two-layer internediate
| ayer 3 i s BRASE6BOUNDNnOa HHEKINEENT20Nor ned of synthetic resin film and
having a liquid barrier effect, and a topsheet 4 forned of hydrophilic
nonwoven fabBietd sfl ahd Theeetnon20 Al ong the periphery of the absorbent
article 1, there is forned a round-sealed portion 5 where the backsheet 2,
intermed ate | ay®he pradritopshert idnared difeey rala bhhdeths Q@bdritea gat seat
surface of the backsheet 2, on the other hand, there is provided a
pressure senshtayeragdhesl de skayeycbabooratherimngeand flied pgnttg annenper

25 side of a crotch portion of an undergarnent. Wen the thin absorbent

article 1 isaradaptedofr-bingsehast [Fat \a lpaerert $hefdikeg fhemtoepsheely 4 is
formed of spunl aced
incontinence, absorbing sheet for receiving a small amount of
menstrual blood, or the like.
10 Description of the Related Art

Thin absorbent articles such as panty liner are worn by
adhering and fixing onto an inner side of a crotch portion of
an undergarment through a pressure sensitive adhesive.

Fig. 6isasectional viewshowingaconventional, commonly

15 used thin absorbent article 1.

In the absorbent article 1, a single- or two-layer
intermediate layer 3 is disposed on a backsheet 2 formed of
synthetic resin film and having a liquid barrier effect, and
atopsheet 4 formedof hydrophilicnonwoven fabricislaidthereon.

20 Along the periphery of the absorbent article 1, there is formed
a round-sealed portion 5 where the backsheet 2, intermediate
layer 3and topsheet 4 arethermal bonded. Onthegarment surface
of thebacksheet 2, on the other hand, there isprovidedapressure
sensitive adhesive layer 6 for adhering and fixing to an inner

25 side of a crotch portion of an undergarment.

When the thin absorbent article 1 is adapted for use as

panty liner or the like, the topsheet 4 is formed of spunlaced




2 -nonwoven fabric conprising hydrophilic fibers such as rayon, and the
internmediate layer 3 is formed of a bundl e of hydrophobic fibers or
wat er -repel | ent nonwoven fabric. The absorbent article 1 of this kind ains
at receiving a mnute anount of 5 body_waste or discharged |iquid such as
vagi nal discharge, and is nmade extrenely thin so as to feel integrated
with the crotch portion of the undergarnent. To this end, the body waste
or di schargeevovemithlhsi alpssrydd ingd mvddephtidd chfdbeplsi Bucht epshewen, 4,
but the internmediate |ayer 3, which is hydrophobic or 10 water-repellent
havi ng no |anditteabsiorbienidtuméaiven, 3 f arfenmsatsof asbandls vifony dayehol e
i nproving contact feel with the skin of a wearer. The thin absorbent
article 1 ofikbérs kicndratsr-faspdldstrenceonwesend febrigcal IFheabstosdripgnand
retaining a vagi nal discharge 15 or the like discharged froma vagi nal
openi ng of arfembtéel ¢n this khsd, atme sagiestidisghargenotre tdreolnkeof s
given to the central region of the absorbent article 1 in a concentrated
manner and labdpmized cand diedchavegedyl itdhve. @ epshest vAgiHaMedéschaspagearidie
conventi onal absorbent article absorbs the liquid 20 only with the thin
t opsheet 4,isvrenienernrénels thoing soi ae,td lieell oradd yaapplwiet kEhquidotsh
easily saturated and left on the surface of the topsheet 4 to give an
unpl easant peetit¢on af wdar emdeAsyannggitnal Tdi sohar gadabsbebbogy sheets,or
nor eover, there has been known a |ong-size type having an entire | ength of
equal to ordR&charged 1thandliGlawo ribodmadn,] ysintee intydeaphdlisertoddteed  qui d
only locally with the topsheet 4, the |long topsheet 4 can not

4, but the intermediate layer 3, which is hydrophobic or

10 water-repellent havingno liquid absorbing function, functions
as a cushion layer for improving contact feel with the skin
of a wearer.

The thin absorbent articlelof this kindis, for instance,
used for locally absorbing and retaining a vaginal discharge

15 or the like discharged from a vaginal opening of a female. In
this case, the vaginal discharge or the like is given to the
central region of the absorbent article 1 in a concentrated
manner and absorbed and retained by the topsheet 4. However,
since the conventional absorbent article absorbs the liquid

20 only with the thin topsheet 4, when worn for a long time, the
locallyappliedliquidiseasilysaturatedandleftonthesurface
of the topsheet 4 to give an unpleasant feel to a wearer. As
vaginal discharge absorbing sheets, moreover, there has been
known a long-size type having an entire length of equal to or

25 larger than 160 mm. However, since it can absorb the liquid
only locally with the topsheet 4, the long topsheet 4 can not

be effectively utilized, so that the locally applied liquid




be-effectively utilized, so that the locally applied liquid 3 is liable to
provide an unpleasant feel. In addition since the liquid is absorbed only ~
with the topsheet 4 in the prior art, the liquid absorption speed is |ow.
Therefore, if it is, for instance, used gs_a pad for a 5 patient suffering
frommld urinary incontinence and a relatively large anount of liquid is
given thereto, such liquid cannot be absorbed in a short period of tine,
readi | y causbngiabaeekal pkpyifdd boakagéeksentt fieedbsorbent article 1. O
course, if a thick absorbent |layer mainly conprising 10 pulp or the |ike
is provided betweén a¢eibackshiate drte tlheuithgshestsoabeidn ogdyi wakh hapki ns
and di sposabl e diapers, the 1liquid absorption capacity can be increased.
However, theopabsetbéninathécbeidrofrthi sh&i htlgunigtabeotrhthosospsetioifeel
integrated with a crotch portion of an undergarnent upon wearing, 15 and
its thickne$svwis Tlegefedet ol beltedual floor dmssmmldegr uslean as3 anprdpfefteaabl y
equal to or smaller than 2 mm for instance. Accordingly, it is inpossible
to provide pathethi ckuabsorbgntfrdmymsildl tursnatgo icornodi Madi@= t anpr oxi de
an extrenely thin 20 absorbent |ayer such as a stack of tissue paper or
airlaid pul pelbefiween tdreydanksheeif andutibel 4 opykeeethe Howey erychsi hgeidihe
vagi nal discharge or the like is locally given to the topsheet in a
concent r at edanaohese didsdrbddpiosai hert pencseage tiie, abadipti eaueapgcity
of the locally applied Iiquid only by 25 providing such thin absorbent

| ayer, so thater&ali $igopassebhkage from the absorbent article 1.

Of course, if a thick absorbent layer mainly comprising

10 pulp or the like is provided between the backsheet and the

topsheet as in sanitary napkins and disposable diapers, the

liquid absorption capacity can be increased. However, the

absorbent article 1 of this kind must be thin so as to feel

integratedwithacrotchportionof anundergarment uponwearing,

15 and its thickness 1s required to be equal to or smaller than

3 mm, preferably equal to or smaller than 2 mm, for instance.

Accordingly, it is impossible to provide such thick absorbent
layer.

It is also conceivable to provide an extremely thin

20 absorbent layer such as a stack of tissue paper or airlaid pulp

between the backsheet and the topsheet. However, since the

vaginal discharge or the like is locally given to the topsheet

in a concentrated manner, it is impossible to increase the

absorption capacity of the locally applied ligquid only by

25 providing such thin absorbent layer, so that it is impossible

to wear it for a long time.




. towear it for along tine. 4 - SUMVARY OF THE | NVENTI ON The present 3
"invention has been worked out in view of the shortcomng in the prior art”
set forth above. It is therefore an object of the present invention to
provide a thin absorbent 5 article in wh'hcb a mnute anount of |iquid
| ocally applied in a concentrated manner can be rapidly diffused over a
| arge area for absorption and retention to substantially increase an :
absor pti on SHYYERYyOBf THRe INVENTAONt hereby nmaking it possible to wear the
absorbent article for a long tinme. 10 According to the present invention,
there i s provi dedThamzdsenrbanvearttios] basllopgatwad kasl hatelh onigiwt wdi hakl y
opposed front and rear edges and transversely opposed |eft and right
edges, the absorbemingrin dlhe popprisihged Spatk apova. bakslseehehalibng a
liquid barrier effect; 15 a liquid absorbent |ayer; a hydrophilic
i nt er nedi at ensheptct odl bdengrésder Snvamd icm bpdpophide a ttbpsheksoirhehtidi ng
fibers, wherein the absorbent article has a central region of a
pr edet erdm nedtwcdehin whiicth issmgpatedampant ¢f dmdihiel llefca ldyd ap20 iedghh
edges and fornmed with a plurality of liquid passage hol es continuously
ext endi ng feaacmrdenttopsdhkennnertden bet eapedl ptd £ Siweet oven 4 Haralesardent
article of the present invention, the topsheet, the internedi ate sheet
under | yi ng fhe topshettonanchd 25etdetioquid almbethkent! dldyeri nmcesdyi ag t he
i ntermedi ate sheet

absorption capacity of the liquid, thereby making it possible

to wear the absorbent article for a long time.

10 According to the present invention, there is provided
an absorbent article elongated to have longitudinally opposed
front and rear edges and transversely opposed left and right
edges, the absorbent article comprising a stack of:

a backsheet having a liquid barrier effect;

15 a liquid absorbent layer;

a hydrophilic intermediate sheet including fibers; and

jo1]

hydrophilic topsheet including fibers,
wherein the absorbent article has a central region of
a predetermined width, which is spaced apart from the left and
20 right edges and formed with a plurality of liquid passage holes
continuously extending from the topsheet to the intermediate
sheet.
In the absorbent article of the present invention, the
topsheet, the intermediate sheet underlying the topsheet, and
25 the liquid absorbent layer underlying the intermediate sheet
are all hydrophilic. A discharged liquid such as vaginal

discharge locally given to the central region is attracted into




are.all hydrophilic. A discharged |iquid such as vaginal discharge Iocally
given to the central region is attracted into 5 the inside of the
absorbent article due to capillary action of the plurality of liquid
passage hol es continuously extending frgmthe topsheet to the internediate
sheet in the central region, diffused to surroundings through the
internmedi ate sheet, and 5 then absorbed by the |iquid absorbent |ayer
under|yi ng £the inaidenedi Ghe §ﬁé@¥beﬂécéFé¥ﬁ§Pydu@véﬁ Fprihéarygargion
absorbent layer, internediate sheet and topsheet are made thin to provide
a thin struetdmhe asugahhby el Lhauldeasspay eheriapitd i Ye cubsarbed
while being diffused. Therefore, the absorbent 10 article of the present
i nventi on canonéheddwostiget bﬁah@slé@err@}ed@q%ﬁ@eﬂ B theorerivanbregiohe
central region extends longitudinally of the absorbent article in a strip
shape of a piédeserntactirypdnhingd thwudlydhe passagedisites sheetunkhdrnl y
distributed 15 in the central region. In the case where the |liquid passage
hol es ar® | hght abspabey #iystuticoultieniid o Kedrar ghalve T quindertpinpethe
absorbed while being longitudinally diffused on the surface of the
absor bent afinhterwedietecleagii | &cgoactingd yofevehd fl thaild praskageohbkes.
Accordingly, the absorption capacity 20 of the el ongated absorbent article
can be wi delyyased raieompdidtse kbrgictardi tabstieedct remader ehendld groaifieber
density of the intermedi ate sheet is higher than a fiber density of the
t opsheet inatheigcestratturegrom WByolwmkithe floeaflilhegidensiltiyudafl the be
i nternedi ate sheet

absorbed while being diffused. Therefore, the absorbent

10 article of the present invention can be made thin and used for
a long time.

For example, the central region extends longitudinally
of the absorbent article in a strip shape of a predetermined
width and the liquid passage holes are uniformly distributed

15 in the central region. In the case where the liquid passage
holes are longitudinally distributed, the discharged liquid
can be absorbed while being longitudinally diffused on the
surface of the absorbent article due to capillary action of
the liguidpassage holes. Accordingly, the absorptioncapacity

20 of the elongated absorbent article can be widely used along
its longitudinal direction.

Preferably, a fiber density of the intermediate sheet
is higher than a fiber density of the topsheet in the central
region. By making the fiber density of the intermediate sheet

25 higher in the central region, the liquid passing through the
liquid passage holes can be positively diffused through the

intermediate sheet. Inordertoexhibitsuchdiffusingfunction




25-higher in the central region, the liquid passing through the liquid
passage hol es can be positively diffused through the internediate sheet.
In order to exhibit such diffusing function 6 effectively, a difference in
fi ber density between the topsheet and the internedi ate sheet in the
central region is preferably equal to or higher than 0.01 g/cnB. It should
be noted that the fiber densities in the central region neans fi ber
densiti es 5eéfepsiviediis shadifhgrasceiiqui dopastaayel thobetveendd e hepshaete. g :
portions between adjacent |iquid passage holes). Preferably, at |east one
of the topshaéctthadntsanagiatredhact Thadre centopmeteoion hrropghfairebbynded
nonwoven fabric, of which synthetic fibers are thermal bonded to each 10
other with kauadi £o pf bhgbaghthar Hohled/ erohwodén shablidc bes nosed, thasof t
contact feel can be provided to the skin of a wearer during wear. In
addi ti on, sitheefilbrer dessandeshin whencenlf azkmegiforbeesns st it mtieneliyikar ge
in through-air bonded nonwoven fabric, the synthetic fibers are hardly cut
at the Hol esfdwritnigpriphamtingmd3 igfuitdhea$saue dhojasSageetditesseiso (ehat ,t he
shape of the holes can be maintained. It is also possible that fibers
form ng t hepbopshest bateeccvoatigdcanthlanuiini piaakakydhophkis)i.c agent and
fibers formng the internediate sheet are coated with a durable
hydrophilic 20 agéntfekabiihe case lwhere the fdafbersef otopsigedthe amt ethedi at e
sheet is coated with the durable hydrophilic agent, hydrophilicity of the
i nt er redi at énskeatddanebehmaintiai iedmédr ofathoogghi-aey bontibdt nbheokequi d
diffused in the internediate

fabric, of which synthetic fibers are thermal bonded to each

10 other with hot air. If through-air bonded nonwoven fabric is
used, a soft contact feel can be provided to the skin of a wearer
during wear. In addition, since the distance between adjacent
fibersisrelativelylarge inthrough-air bonded nonwoven fabric,
the synthetic fibers arehardly cut at the holes during formation

15 of the liquid passage holes, so that the shape of the holes
can be maintained.

It is also possible that fibers forming the topsheet are
coated with an initial hydrophilic agent and fibers forming
the intermediate sheet are coated with a durable hydrophilic

20 agent. In the case where the fibers forming the intermediate
sheet 1is coated with the durable hydrophilic agent,
hydrophilicity of the intermediate sheet can be maintained for
a long time, so that the liquid diffused in the intermediate
sheet can permeate the liquid absorbent layer for a long time.

25 Inthiscase, itispreferredthat the intermediate sheet includes
a bottom layer adjacent to the liquid absorbent layer and a

top layer adjacent to the topsheet, and fibers forming the bottom




. sheet can perneate the liquid absorbent |layer for a long tine. 25 )
"Inthiscase, it is preferred that the internedi ate sheet includes a bottom
| ayer adjacent to the |iquid absorbent [ayer and a top |layer adjacent to
the topsheet, and fibers formng the bottom?7 |layer are coated with the
durabl e hydrophilic agent and fibers formng the top |ayer are coated with
the initial hydrophilic agent. In the case where the fibers formng the-
bott om | ayetayef aite coptednediattds Hugpbaceh vduerdi Wi ¢ hadnet dadabieers
hydrophilic 5 agent, the bottomlayer of the intermedi ate sheet can renain
hydr ophi | i cf¢oniag| gy topmdayses ehatcedecd iwjind tdief fudedailnhydhephilic
i nternmedi ate sheet can be readily given to the liquid absorbent |ayer.
That is, itagsnpreflertée thae whdrephi¢iilgrs dormiadsheohrkayger lajetrhe
i nternedi ate sheet is higher than 10 hydrophilicity of the top |ayer of the
i nt er redi at ef sheeitntcame:dimtdr oipde t Beietgoadfed et bpshtbetalilss kydadph bl D
hi gher than the hydrophilicity of the bottom |l ayer of the internediate
sheet. S5SW thgéhe, hylge dpititlarciltaves ldl ifpesentasmabdwée theeki qandrghyen to
t he topsheet passes through the top layer of the internedi ate 15 sheet
whi | e bei nghudtoraiidictbot he botdg omithayeso analt thiee ehideid diffusadily
pernmeates the liquid absorbent |ayer. Accordingly, . the locally given
i quid can bier éadekyedibtaseticand clisdvdedeali e egdbley, tdheciopsheetdand
the intermedi ate sheet are bonded through an adhesive | ayer which is
applied in abpbubahttlypyed) ofhatrips iexisndiafe trengichadi hadtyplof 1 idety
absorbent article and spaced apart fromeach other transversely of the
absorbent afttiled eotdtornt Hayeas e fivtiere ihhe radbésiree shayger isshagpd  ethan

10 hydrophilicity of the top layer of the intermediate sheet, and
hydrophilicity of the topsheet is equal to or higher than the
hydrophilicity of the bottom layer of the intermediate sheet.
With the hydrophilicities being set as above, the liquid given
to the topsheet passes through the top layer of the intermediate

15 sheetwhilebeingattractedto thebottom layer, and thereafter,
it readily permeates the liquid absorbent layer. Accordingly,
the locally given liquid can be readily diffused and absorbed.

Preferably, the topsheet and the intermediate sheet are
bonded through an adhesive layer which is applied in a plurality

20 of strips extending longitudinally of the absorbent article
and spaced apart from each other transversely of the absorbent
article. In the case where the adhesive layer is applied in
such plurality of strips extending longitudinally of the
absorbent article, the adhesive layer can exhibit a function

25 ofdiffusingtheliquidlongitudinallyof the absorbentarticle.
In this case, if the adhesive layer is provided in regions

transversely outside the central region having the liquid




such plurality of strips extending longitudinally of the absorbent
“article, the adhesive |layer can exhibit a function 25 of diffusing the
liquid longitudinally of the absorbent article. 1In this case, if the
adhesive layer is provided in regions _tgansversely outside the central
region having the liquid 8 passage holes fornmed therein, the adhesive
| ayer does not prevent perneation of the |iquid through the |liquid passage
hol es. In Radeepemolsisntcernedtbartave theradives bt Lageridoeskiot pregentar er
is not stiffened in the central region, it feels confortable 5 to wear and
hardly has mebadathbhuehddeupoaut detlskduoh phef igblig, paseadatelesdi ale
sheet and the liquid absorbent |ayer are |ikew se bonded through an
adhesi ve | agdditwhhchsincappki edrfaca fplucantegtohgsthd pkiexeErdivagrer
| ongitudinally of the absorbent article and spaced apart from 10 each
ot her transversetysbif{deedbsoriientceartiriadl eegRoef,eridablfyeleachmfoguitle
passage hole is elongated longitudinally of the absorbent article to have
a | ongi tudi hal wedicnmensi barbaygerst habad tindhseecseugonensiecoskiand t he
| ongi tudi nal di mensi on of each |iquid passage hole is gradually 15
decreased as extehRdefigrébom a trody isuefracelieftet hehtopsheed the t héquid
internedi ate sheet. In the case where the liquid passage holes are
el ongat ed | ehgbtudnhaldyenfarnehé idksaskehdbndeti cheyugh e didseldrgedalequi d
passi ng through the liquid passage holes can be given to the internediate
sheet whil ewhéthg dsffappllied0 Longatudinaklytof dhe absopbentxaehdche. The
absorbent article of the present invention has a

longitudinally of the absorbent article and spaced apart from

10 each other transversely of the absorbent article.

Preferably, each 1liquid passage hole 1is elongated
longitudinally of the absorbent article to have a longitudinal
dimension larger than a transverse dimension, and the
longitudinal dimension of each liquid passage hole is gradually

15 decreased as extending from a body surface of the topsheet to
the intermediate sheet. In the case where the liquid passage
holes are elongated longitudinally of the absorbent article,
the discharged liquid passing through the liquid passage holes
can be given to the intermediate sheet while being diffused

20 longitudinally of the absorbent article.

The absorbent article of the present invention has a
thickness preferably equal to or smaller than 3 mm, more
preferably equal to or smaller than 2 mm, most preferably equal
to or smaller than 1.5 mm, so that when it is adhered and fixed

25 on an inner side of a crotch portion of an undergarment, it
can feel integrated with the undergarment during wear.

The present invention will be more effective if the




t hi'ckness preferably equal to or smaller than 3 nm nore preferably equal _
"to or smaller than 2 mm nost preferably equal to or smaller than 1.5 nm~
so that when it is adhered and fixed 25 on an inner side of a crotch
portion of an undergarment, it can feel gintegrated with the undergarnent
during wear. The present invention wll be nore effective if the 9
absorbent article is constructed as a so-called |ong-size type having an
entire | engBRsegeanttdrotclarigeforRbAVEE0dME al Aot fiel 1 pd s —3iRRfiyPen
the liquid %iven to the topsheet can be absorbed while being diffused in
t he central NPEFGNEB g deRAahl §3et L tise ogbsdr pehtthan lelemmandt hbs
| i kewi se diffused through the internediate sheet |ongitudinally of the
absor bent apﬁﬁéﬁétfépvéﬁgdﬁ@bi&WQnﬂ#QRiqiQﬂN%ﬁa%%o?%@ntOPayéﬁt cThebef or e,
if the absorbent article is of the long-size type, its length can be
ef fecti vel yagspirbgeld. who 1Ehe bedger behitf fraed| elnf the presentli nventipon is
suitable for use as a vaginal discharge absorbing sheet. BRI EF DESCRI PTI ON
OF THE DRAWLRGSiTthdippddenvii hrensbearheht Betdnderstoddtherne fladkeyiseom
15 the detailed description given hereinafter and fromthe acconpanying
dr awi ngs of diigdugedf ehredyeticdiimsptrretlivhe phestntongvehtnahly whi the
however, should not be taken to be limtative to the invention, but are
for expl anatberrirdtunderstandirrgsomtyior?dyltha hegdidwibmgscbdtiglayeirs a
per spective view show ng an absorbent article

Therefore, if the absorbent article is of the long-size type,

its length can be effectively utilized.
10 The absorbent article of the present invention is suitable

for use as a vaginal discharge absorbing sheet.

BRIEEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood more fully from
15 the detailed description given hereinafter and from the
accompanying drawings of the preferred embodiment of thepresent
invention, which, however, should not be taken to be limitative
to the invention, but are for explanation and understanding
only.
20 In the drawings:
Fig. 1 is a perspective view showing an absorbent article
according to one embodiment of the present invention;
Fig. 2 is a top plan view of the absorbent article;
Fig. 3 is a perspective view showing a state where the
25 absorbent article is folded;
Fig. 4 is a partially sectional view taken along line

IV - IV of Fig. 1;




according to one enbodi nent of the present invention; Fig. 2 is a top pIan
view of the absorbent article; Fig. 3 is a perspective view show ng a
state where the 25 absorbent article |s folded; Fig. 4 is a partially
sectional view taken along line IV - 1{pf_.Fig. 1; - 10 Fig. 5is an
enl arged top plan view showing liquid passage holes; and Fig. 6 is a
sectional view of a conventional absorbent article. 5 DESCRI PTION OF THE
PREFERRED EMBODI MENT- Phés presehd r g added bhanivilevhehavieadseiisepapfadeer in
detail in terns of the preferred enbodi mrent according to the present
i nventi on whehegef@hénce to the acconpanying drawings. 10 In the foll ow ng
description, nunerous specific details are set forth in order to provide a
t hor ough understaﬁd@ng6015t&m§eqﬂ%9ﬁﬁﬁ Viipe Rt anconveRiipnpé abypshsnt
however, to those skilled 1in the art that the present invention may be
practiced warhoale.these specific details. In other instance, well-known 15
structures are not shown in detail in order to avoid unnecessary obscurity
of the pgresent invention. Fig. 1 is a perspective view showi ng a vagi nal
di scharge absorbing sheet (panty liner) 10 (hereinafter called nerely
, absor bi ng BEBERIRDIPN| AFaTdEvEREpEEREDPaEMBORIMENThi n absorbent 20 article
according to one enbodi nent of the present invention,;

The present invention will be discussed hereinafter in

detail in terms of the preferred embodiment according to the
present invention with reference to the accompanying drawings.

10 In the following description, numerous specific details are
set forth in order to provide a thorough understanding of the
present invention. Itwillbeobvious, however, tothoseskilled
in the art that the present invention may be practiced without
these specific details. In other instance, well-known

15 structures are not shown in detail in order to avoid unnecessary
obscurity of the present invention.

Fig. 1 is a perspective view showing a vaginal disaharge
absorbing sheet (panty liner) 10 (hereinafter called merely
“absorbing sheet 10”) in a developed state, as a thin absorbent

20 article according to one embodiment of the present invention;
Fig. 2 is a top plan view of the absorbing sheet 10; Fig. 3
is a perspective view showing a state where the absorbing sheet
10 is folded in three; Fig. 4 is a partially sectional view
showing part of a section taken along line IV - IV of Fig. 1;

25 and Fig. 5 is an enlarged top plan view showing a pattern of
liquid passage holes.

The vaginal discharge absorbing sheet 10 refers to a thin




Fig. 2 is a top plan view of the absorbing sheet 10; Fig. 3 is a }
' perspective view showing a state where the absorbing sheet 10 is folded in
three; Fig. 4 is a partially sectional view showi ng part of a section
taken along line IV - IV of Fig. 1; 25 and Fig. 5 is an enlarged top plan
view showing a pattern of |iquid passage holes. The vagi nal discharge
absorbing sheet 10 refers to a thin - 11 absorbent article, which is to be
worn by a f@RElPEbrRRtl @rbéfhg, Whkad ientanke nirein Sivde Bemalerdiidie pednidon of
an undergarnment and integrated with the undergarnment, aimng to absorb a
liquid diséh&egeanfaomngemdds cfuehcaet vhgh el ien sthargendeg@eveents t he
thin absorbent article of the present invention should not be limted
t heret o, buBngainiadgenbed Weith biye andemglaemamitl, eabriing td pkedrbre anquader
side of a crotch portion of an undergarnment to absorb a m nute anount of
uri ne upon ddisghrydedchnen referaler swanabl vagounat difsahersta.uaHobeved., 10
In the shown enbodi nent, the absorbing sheet 10 has right and |left edges
11 and 12 exhendhhy albscerdamyiptadichel odithecpiromentYiniertt dnrphaand hpant
and rear edges 13 and 14 extending in a transverse direction (X-direction)
. The front bantimied ¢dgestol3bandaldadse utwandby acliemetle wiid a bghtigand
| eft edges 11 15 and 12 are inwardly curved, so that the absorbing sheet 10
is of an hduxgldass ahapedm stigle pifaa vrevch Terabsordl B shdetgatflens of a
so-cal l ed | ong-size type having a |l ength (Il ongitudinal dinension) LI of
160 to 210 tmm apserkbrabhindtd dro @00 afmunimree uppneferiablry 17#0ohoih80nm
Amaxi mumm dt h (transverse di nensi on)

or a small amount of menstrual blood.

10 In the shown embodiment, the absorbing sheet 10 has right
and left edges 11 and 12 extending in a longitudinal direction
(Y-direction) and front and rear edges 13 and 14 extending in
a transverse direction (X-direction). The front and rear edges
13 and 14 are outwardly curved. The right and left edges 11

15 and 12 are inwardly curved, so that the absorbing sheet 10 is
of an hourglass shape in top plan view. The absorbing sheet
U)isofaso—callediong—sizetypehavingalength(longitudinal
dimension) L1 of 160 to 210 mm, preferably 165 to 200 mm, more
preferablyl1l70to190mm. Amaximumwidth (transversedimension)

20 Wl is 60 to 80 mm and a minimum width W2 is 30 to 65 mm. More
preferably, W2 is about 45 to 65 mm. In addition, the absorbing
sheet 10 is of a thin type having a thickness of at most 3 mm,
preferably at most 2 mm, more preferably at most 1.5 mm. On
the other hand, the lower limit of the thickness is about 0.6

25 mm.

As shown in the sectional view of Fig. 4, the absorbing

sheet 10 has amainbodyportion 20, which is a stackof four-layer




. 200W is 60 to 80 mmand a mninumwdth W is 30 to 65 nm More .
“ preferably, W2 is about 45 to 65 mm In addition, the absorbing sheet 10 °
is of athin type having a thickness of at nost 3 mm preferably at nost 2
mm nore preferably at most 1.5 nmm On the other hand, the lower limt of
the thickness is about 0.6 25 nm As shown in the sectional view of Fig.
4, the absorbing sheet 10 has a main body portion 20, which is a stack of
four-layer $2rustrgetinecionptd siengackshaekshleet Pina ltilduid pbgaikldent
absorbent |ayer 22 disposed on the backsheet 21; an internedi ate sheet 23
di sposed onleker| 2quitsrehsed bantthayackzheedndla vopsheermegdatiespbset on
the internedi ate sheet 23. It should be noted 5 that individual conponents
of the absoZBi dgssheed A0 tHawvd iauizbdypssunifeade lanra 2@ar ment astobabeetAs
used herein, "body surface" neans that surface of the conponents which is
i ntended t 84beéiveesed ovmrtdeor nagiracentteoshhetbddy dft tsheulshaber nowhdl e
the "garnent surface" is on the opposite side and is intended 10 to be worn
toward dr ptheedindjiaténaltoomhenanter gar kat abbhenbinbeshbsor bdngasheet 10
is worn. The backsheet 21 and the |iquid absorbent |ayer 22 are bonded

t hrough a hpddgphobifechotnaelat gedhresityveshaimre 26.AsThesedbsorbent Payeéy 22
and the internedi ate sheet 23 are bonded 15 through a hydrophobi c hot-nelt
adhesi ve | ayerf2@e” Tleand hhet radi e siiegte 23mpodenite viopshdeat 1 24caded
bonded t hrough a hydrophobic hot-nelt adhesive |ayer 28. As shown in Figs.
2 and 4, theoddhesinvetbayer @8,adju@ugh to the body of the wearer, while

the “garment surface” is on the opposite side and is intended
10 to be worn toward or placed adjacent to the undergarment when
the absorbing sheet 10 is worn.

The backsheet 21 and the liquid absorbent layer 22 are
bonded through a hydrophobic hot-melt adhesive layer 26. The
absorbent layer 22 and the intermediate sheet 23 are bonded

15 through a hydrophobic hot-melt adhesive layer 27. The
intermediate sheet 23 and the topsheet 24 are bonded through
a hydrophobic hot-melt adhesive layer 28.
As shown in Figs. 2 and 4, the adhesive layer 28, through
which the topsheet 24 and the intermediate sheet 23 are bonded,
20 is provided in left and right side regions to leave a region
of a width W6 therebetween, in which the adhesive layer 28 is
not provided. In each side region, the adhesive layer 28 is
applied in a plurality of narrow strips extending in the
longitudinal direction of the absorbing sheet 10. In each side
25 region, moreover, these strips of the adhesive layer 28 are
arranged at a constant pitch in the transverse direction of

the absorbing sheet 10. The adhesive layer 27, through which




. whi-ch the topsheet 24 and the internedi ate sheet 23 are bonded, 20 is
provided in left and right side regions to |leave a region of a wwdth W
t her ebet ween, in which the adhesive layer 28 is not provided. In each side
regi on, the adhesive layer 28 is appli in a plurality of narrow strips
extending in the |longitudinal direction of the absorbing sheet 10. In each
side 25 region, noreover, these strips of the adhesive |ayer 28 are
arranged attéecéﬁ§?éﬁ?dbﬁt@hshﬁethé3t@aﬁstﬁsélgviéc@béﬁrbﬁntthéyabsaﬁblng
sheet 10. The adhesive | ayer 27, through which - 13 the internedi ate sheet
23 and t he krglienddsoebenthe @;déneszlxe dagebotfdetihranght el cldHédwi Yeghayger

26, through which the liquid absorbent |ayer 22 and the backsheet 21 are
bonded, areabesphbeappligdri 22 aapt urted itackstheasdr 2dwager bpsdedt eadiengoth t he
5 longitudinal direction of the absorbing sheet 10. These strips of the
adhesi ve | agpp$i2d dmd 26parsaditingdd mrmowonsrans epittecidiing tie the
transverse direction of the absorbing sheet 10, substantially over the
entire Wi dt hoofithdiabdatibiawy isthreef th@ alfberinang shedr por t iTHreR0stirnpwhi ch
t he backsheet 21, liquid 10 absorbent |ayer 22, internedi ate sheet 23 and
t opsheet 24o0é&rehestdbkeillyehdgsyarsolndaséaleédaperiéiroang8dcent anoonstynt
extending along the periphery of the main body portion 20 but inwardly
spaced aparpifcbnmitbhehe especivarsa idghteadgen ¥, thef bbedgeihd, shéeantOedge
13 and rear edge 14 by WB = 1 to 4 nm This round-seal ed 15 portion 29 has
a wdth of ahbbatattteldymyer nhwheohitbevididi vifdtiaé alconponentsheeft the main
body portion 20 are heated under pressure for heat sealing. Between the
right edge 11, |efheedde @iy bpanton 20, inwhich the backsheet 21, liquid

10 absorbent layer 22, intermediate sheet 23 and topsheet 24 are
stacked, has a round-sealed portion 29 continuously extending
along the periphery of the main body portion 20 but inwardly
spaced apart from the respective right edge 11, left edge 12,
front edge l3andrearedgeldbyW3=1to4dmm. Thisround-sealed

15 portion 29 has awidth of about 1 to 3mm, in which the individual
components of themain body portion 20 are heated under pressure
for heat sealing. Between the right edge 11, left edge 12, front
edge 13 and rear edge 14 and the round-seal portion 29, there
is left a non-sealed region of a width W3, thereby preventing

20 the right edge 11, left edge 12, front edge 13 and rear edge
14 frombeingstiffened. Therefore, theindividual edgeshardly
cause a foreign body sensation even when they come into contact
with the wearer’s skin.

The backsheet 21, liquid absorbent layer 22 and topsheet

25 24 are trimmed into the same size and shape, but the intermediate
sheet 23 has a width W4 which is approximately constant as shown

in Fig. 2. The width W4 is smaller than the maximum width W1




. edge 13 and rear edge 14 and the round-seal portion 29, there is left a
"non-sealed region of a width WB, thereby preventing 20 the right edge 11,
| eft edge 12, front edge 13 and rear edge 14 fronbeing stiffened.
Therefore, the individual edges hardly -cause a foreign body sensation even
when they conme into contact wth the wearer's skin. The backsheet 21,
| i qui d absorbent |ayer 22 and topsheet 25 24 are trimed into the sane
si ze and shapetheuabsdiding ehesdi dale Bhderers3 e widiidild W ehiehtly
approxi mately constant as shown in Fig. 2. The width W is smaller than
the maxi numlakdel Wean the oinihematsdebi Wg shebhelabspivhéner sheas Wdth W
is slightly Jlarger than the mnimumw dth W2 of the absorbing sheet 10,
so that traassvenraelyropposese erlgapafed lneldaft exfmédlicatiatshmeria2g gheet
trimmed into inwardly curved shape along the right and 5 left edges 11 and
12, near thé3cent errigimgchentediinivdudl yedgesedidhape alond riltcheigbgi andof
the wi dth WE havi ng no adhesive |ayer 28 provided therein, as shown in
Fig. 2, Ghetefisepgovildecral 1eentheak tlegicmB9r off ahwi dnhivBdubn ethHges
central region 30, liquid 10 passage holes 31 are uniformly distributed. As
used hereinll ahfglkd passage hol e" neans a hole which is fornmed by
applying a nechanical force to a lam nate of the topsheet and the
i nt er nedi at e sheelnandetihegigh ahitdle avildguivd giawvemat aot hehetapsheéeyecan
pass. In the shown enbodi nent, the central region 15 30 is a strip-shaped
regi on havi A§ arcondtdnthardih, s agttbwrexirertdiong 2gvehetree ienpirveitbedgah of
t he absorbi ng sheet 10.

central region30of awidthW5. Inthecentral region30, 1liquid

10 passage holes 31 are uniformly distributed. As used herein,
“liquid passage hole” means a hole which is formed by applying

a mechanical force to a laminate of the topsheet and the
intermediate sheet and through which a liguid given to the
topsheet can pass. In the shown embodiment, the central region

15 30 is a strip-shaped region having a constant width W5 and
extending over the entire length of the absorbing sheet 10.

In the shown embodiment, both the topsheet 24 and the
intermediate sheet 23 are formed of through-air bonded nonwoven
fabric, and the liquid passage holes 31 extend continuously

20 from the topsheet 24 to the intermediate sheet 23, as shown
in Fig. 4. More specifically, the individual liquid passage
holes 31 pass through both the topsheet 24 and the intermediate
sheet 23 toprovide an upper opening appearing on the body surface

of the topsheet 24 and a lower opening facing the 1iquid absorbent

25 layer 22. However, it is also possible that the individual
liquid passage holes 31 passing through the topsheet 24 do not

reach to the garment surface of the intermediate sheet 23 but
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I n the shown enbodi nent, both the topsheet 24 and the internedi ate sheet 23

“are fornmed of through-air bonded nonwoven fabric, and the |iquid passage -

hol es 31 extend continuously 20 fromthe topsheet 24 to the internediate
sheet 23, as shown in Fig. 4. Mre specifdcally, the individual liquid
passage holes 31 pass through both the %opsheet 24 and the internediate
sheet 23 to provide an upper opening appearing on the body surface of the
t opsheet 24tand pegiowern opahiaty bedoicsy the §agoedt absofdentarzb thaybpd?2.
However, it is also possible that the individual [|iquid passage holes 31
passi ng t hr sugliathecfopbkeent24mngdinde sheath2B0 t he garnent surface of the
internmedi ate sheet 23 but 15 to a position m dway between the garnent
surface and t he bédythsurtateadf rebeonnBer nedeal égshdepa28agknhbhescaént r al
region 30, the liquid passage holes 31 are regularly arranged. As shown in
Fig. 5, noreoeercguierly iarhanaghdal Risquhdwrasisageidol 8s Bdéraveeof ahe
el ongated shape (elliptical shape) having its nmajor axis directed in the
| ongi t udh nalindiivédtirdnl {Yudldreessage Ml)enf31 eraabsorhi rdosheeed tBap&he
| i qui d passage holes 31 are arranged at a pitch Py of 4 to 10 mmin the
| ongi t udi nal(ediliptticah aithmd) ahavicdh Bxsofmdib2 &ri5 mhreatichie imablReer se
direction. The upper opening of the individual |iquid passage hole 31 on
t he body suibagétafiintheliopsheet (24dhascaibongint)ust nak abdensironshgeaf 1.5
to 4 mmand a transverse dinension Hx of 0.5 to 1.5 mm The open area
rati o -of theoli qriel lpagsiay@ahkclage Bdles Ihereedtrranhgeeghene gt 30 PlysOmn a
range of 8 to 20%

4 to 10 mm in the longitudinal direction and at a pitch Px of

10 2 to 5 mm in the transverse direction. The upper opening of
the individual liquid passage hole 31 on the body surface of
the topsheet 24 has a longitudinal dimension Hy of 1.5 to 4
mm and a transverse dimension Hx of 0.5 to 1.5 mm. The open
area ratio of the liquid passage holes 31 in the central region
15 30 is in a range of 8 to 20%.
The width W5 of the central region 30, in which the liquid
passage holes 31 are uniformly distributed, is preferably in
a range of 17 to 30 mm. Within such range, when the absorbing
sheet 10 is worn, the central region 30 can face the vaginal
20 openingof the wearer, sothat adischarged liquid suchasvaginal
discharge can be certainly received by the central region 30.
As shown in Fig. 4, the transverse dimension of the
individual liquid passage hole 31 is gradually decreased toward
the liquid absorbent layer 22. Similarly, the longitudinal
25 dimension of the individual liquid passage hole 31 is gradually
decreased toward the liquid absorbent layer 22.

The liquid passage holes 31 thus elongated in the




. The-width Wb of the central region 30, in which the liquid passage holes _
"31 are uniformy distributed, is preferably in a range of 17 to 30 mm :
Wthin such range, when the absorbing sheet 10 is worn, the central region
30 can face the vaginal 20 opening of thg wearer, so that a discharged
|l iquid such as vaginal discharge can be certainly received by the centra
region 30. As shown in Fig. 4, the transverse dinension of the individual
| i qui d passageghbndigali digeaddan pagedreedsumedvireoughetieglpdlansogbent
| ayer 22. Simlarly, the longitudinal 25 dinmension of the individual
| i qui d passhgechekes3l A fGreglualihe tdeovgdsed it beadedt henwpgendfabsbebent
| ayer 22. The liquid passage holes 31 thus elongated in the 16
| ongi t udi nafodi fautironthaytdeshiertdd ata hght theudbtfonibmpdgsk neewsesn At
first, the through-air bonded nonwoven fabric for formng the topsheet 24
and the t hr 6aghigifohbéndrdngorvwovatierigbintef dhe¢ori2d age thmndas ehnedght e
sheet 23 are bonded through 5 the adhesive |ayer 28. Then, heated pins are
driven throuogh athesiaei hayverf2dm thert,opshéed R4 risoatrkediravennediratghsheet
23. The pins as used herein have a circular cross-section to formcircular
hol es passi hhet henughtewdrsheehs bbpsbasbves tabthe, inThemedfitee, shaethe
process for manufacturing the absorbing sheet 10 10, the two sheets of
nonwoven f abBi.c Bre sitretachedeidnhé hein lfomgt taudilnaluldir ecbissr se¥dionecbi on)
and laid on the liquid absorbent |ayer 22. By stretching the two sheets of
nonwoven f @brheiinulhhe hahgs padshay ttiroech torm shhetkicfuichpassafjebhbbes
31 elongated in the |longitudinal direction can be obtained.

Thereafter, in the process formanufacturing the absorbing sheet

10 10, the two sheets of nonwoven fabric are stretched in the
longitudinal direction (Y-direction) and laid on the liquid
absorbent layer 22. By stretching the two sheets of nonwoven
fabric in the longitudinal direction, the liquid passage holes
31 elongated in the longitudinal direction can be obtained.

15 When the nonwoven fabric is stretched in the longitudinal
direction, fibers are gathered at imaginary lines Ly (see Fig.
5) longitudinally extending between adjacent liquid passage
holes 31, so that the fiber density is increased at front and
rear edges 3la and 31b of the individual liquid passage hole

20  31.

In the shown embodiment, as mentioned above, both the
topsheet 24 and the intermediate sheet 23 are formed of
through-air bonded nonwoven fabric. Therefore, the absorbing
sheet 10 has a pleasant contact feel. 1In addition, since the

25 distance between adjacent fibers is relatively large in
through-air bonded nonwoven fabric, the fibers are hardly cut

during formation of the liquid passage holes wusing the




. 15 -When the nonwoven fabric is stretched in the longitudinal direction,
- fibers are gathered at inmaginary lines Ly (see Fig. 5) longitudinally
ext endi ng bet ween adjacent |iquid passage holes 31, so that the fiber
density is increased at front and rear ges 3la and 31b of the individual
i quid passage hole 20 31. In the shown enbodi nent, as nentioned above,
both the topsheet 24 and the internedi ate sheet 23 are fornmed of

t hr ough- ai r2bordedenbhaRedrciadree . tirhdridicor 60 thetabber biaglidsheessade has
a pleasant contact feel. In addition, since the 25 distance between

adj acent fibetsesild ¢an é?le\ﬁ@l}ﬂ-}{ §®g@e<ﬁn Mawrenigte apinpermded heonwoveénefabri c,
the fibers are hardly cut during formation of the |iquid passage hol es

usi ng the 1¥ormboyshenghonéd Quintedronheven Kebrio arsate tatel vélgus diphssage -
hol es 31 can be easily forned. Moreover, since synthetic fibers formng

t hr ough- ai r thensleal e onfvdven fiahriid parssacel avileel plseiffer fohwashapecaf t he

| i qui d passage holes 31 after formation can 5 be nmaintained for a | ong
tinme. |5 shoaldabetabted fbhatat henpi quind. passage holes 31 can be easily
formed as long as either one of the topsheet 24 and the internedi ate sheet
23 is forned of thtaghtlad bebhorded thehwoven. fabird Qadsags therletso3provnde a
soft contact feel to 10 the skin and nmaintain the shape of the upper

openi ng of baesadilguifb pessage Lbolbeasle appeardmy ooh tihike tbpdestir Pacenaf t he
topsheet 24 for a long time, however, it is preferred that at |east the

t opsheet 24ths flatmededfathr eigletai23 bbadédrmnedwoferthrough-air bonded

nonwoven fabric. In order to provide a soft contact feel to
10 the skin and maintain the shape of the upper opening of the
liquid passage hole 31 appearing on the body surface of the
topsheet 24 for a long time, however, it is preferred that at
least the topsheet 24 is formed of through-air bonded nonwoven
fabric. Most preferably, Dboth the topsheet 24 and the
15 intermediate sheet 23 are formed of through-air bonded nonwoven
fabric, as mentioned above. In the case where only one of the
topsheet 24 andtheintermediate sheet 23 is formedof through-air
bonded nonwoven fabric, the other may be formed of spunlaced
nonwoven fabric, point-bonded nonwoven fabric, spunbonded

20 nonwoven fabric or the like.
In the absorbing sheet 10, as mentioned above, the liquid
passage holes 31 are uniformly arranged in the central region
30 of the width W5. When a discharged liquid from a vaginal
opening is locally given to the body surface of the absorbing
25 sheet 10, atthecentral regionthereof, the liquidpassesthrough
the liquid passage holes 31 for permeation. On the body surface

of the topsheet 24, therefore, the liquid is hardly diffused




. fabric. Mst preferably, both the topsheet 24 and the 15 internedi ate sheet
23 are forned of through-air bonded nonwoven fabric, as nmentioned above. -~
In the case where only one of the topsheet 24 and the internediate sheet
23 is forned of through-air bonded nan en fabric, the other may be
formed of spunlaced nonwoven fabric, point-bonded nonwoven fabric,
spunbonded 20 nonwoven fabric or the like. In the absorbing sheet 10, as
menti oned abéverdtthe Lefuipdd pedvagedhdiess o3 avkes uae toendsniaralangedonn t he
central region 30 of the wdth Wo. When a discharged liquid froma vagi na
openi ng i s P8ecalu: gikadrhes t wel bodpeinpf ddd fasethelmbsloe biipgo2sudheeat 10,
at the central region thereof, the |liquid passes through the liquid
passage hol é§rsttiion prmeiheorenrel Heobody3 s eivdcw the timiidpsheetye24,
therefore, the liquid is hardly diffused 18 toward the left and right side
regi ons out spdest bk deftnidiutreghicbrred,. bYeradpver besdlivte Itdichehdgvdifhbdsed
in the longitudinal direction along the central region 30 having the
li qui d pfassagauilolress@paditsikéhud bdarherdiongaMedeoverthsi hoegihedinal
individual 5 liquid passage holes 31 are elongated in the |ongitudinal
directi on addrehtibnbendddrmsiftijdars densridaseéd imctdesédam tdoed froear apdges
3la and 31b of the individual |iquid passage holes. 31, the discharged
i qui d passesatrhedagh 31w dridqGilt passtagelndiotiehiddl ifydiel peissggdi hetéed to
the longitudinal direction. 10 In the shown enbodi nent, the through-air
bonded nonwdienthtabischiegrilngitghédt ppsheest tR4oughptheedid00eh phssage
sheat h/core type biconponent synthetic fibers, of which the core is

holes 31 while being directed to the longitudinal direction.

10 In the shown embodiment, the through-air bonded nonwoven
fabric forming the topsheet 24 comprises 100% of sheath/core
type bicomponent synthetic fibers, of which the core is
polyethylene terephthalate (PET) and the sheath ispolyethylene
(PE), and is formed by thermal bonding the bicomponent synthetic

15 fibersusing hot air. The bicomponent synthetic fibers forming
the topsheet 24, for instance, have a fineness of 2.2 dtex and
a fiber length of 44 mm and are coated with a hydrophilic agent
for providing fibers with initial hydrophilic property.
Throughout this disclosure, such a hydrophilic agent for

20 providing fibers with initial hydrophilic property is referred
to as “initial hydrophilic agent.” Examples of the initial
hydrophilic agent include: an alkyl phosphate ester salt; and
an alkyl phosphatemetal salt. The basis weight of the topsheet
24 is about 25 g/m?. The density of the topsheet 24 is from

25 0.03 to 0.09 g/cm®, preferably 0.06 g/cm®. The thickness of
the topsheet 24 is equal to or less than 0.5 mm, and the lower

limit of the thickness is about 0.2 mm.
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pol.yet hyl ene terephthal ate(PET) and the sheath is polyethylene (PE), and _

~is forned by thermal bonding the biconponent synthetic 15 fibers using hot"

air. The biconponent synthetic fibers formng the topsheet 24, for

i nstance, have a fineness of 2.2 dtex _a a fiber length of 44 nmm and are
coated with a hydrophilic agent for providing fibers with initial
hydrophilic property. Throughout this disclosure, such a hydrophilic agent
for 20 providi ng ®hbdresowhen hiamidyi Blhe Fydroohi-aic peoped mpnive vesf 8abelc to
as "initial hydrophilic agent."” Exanples of the initial hydrophilic agent

i ncl ude: anfakkyhgphosphateresi@atsalicetad®d has al kyP-phgsphateugbbad, salt.
The basis weight of the topsheet 24 is about 25 g/n2. The density of the

t opsheet 24ofswhiom @8e0188et of@c099gtoaBtopshéetrablyis. 06fgrcad. tThas

t hi ckness of the topsheet 24 is equal to or less than 0.5 nm and the

| ower |im topflaher ttialmesshiesoahoutlyr Macind ¥heOhitthédotherrhand, the
t hrough-air bonded nonwoven fabric formng the internediate sheet 23 has a
two- | ayer siavetrels refewhedhiogebdayen lhgeiritpl he Thegsheela2dbesweeherr ed
to as top layer 23a and the other |layer facing the Iiquid absorbent 5

| ayer 22 istheftesp déhter 8Sabattlorhd dedrt i28hayEme2 Bourslamdibethwekeby the t op

| ayer 23a and the bottom |l ayer 23b is indicated by the inmaginary dotted

| i ne, as shomaginaFygdodtedheineop dsapeow3an BENd.the ot awp aggrr23baar e
formed of different fibers. Fibers formng the top | ayer 23a are

bi conponent agynitebottbinliernsr 18 afrewhd ched g ¢of £e tsnpdliypprapy| Eneef PP)
and the sheath is PE, and, for instance, have a fineness of 3. 3 dtex and
a fiber |engbbming the top layer 23a are bicomponent synthetic fibers,

10 of which the core is polypropylene (PP) and the sheath is PE,
and, for instance, have a fineness of 3.3 dtex and a fiber length
of 44 mm. Fibers forming the bottom layer 23b are bicomponent
synthetic fibers, of which the core is PET and the sheath is
PE, and, for instance, have a fineness of 2.2 dtex and a fiber

15 length of 51 mm.

Here, a pigment or lubricant may be added to the fibers
forming the top sheet 24 and/or the fibers forming the
intermediate sheet 23. It is also possible that a whitening
filler such as titanium dioxide be added to the fibers forming

20 the topsheet 24 and/or the fibers forming the intermediate sheet
23, preferably to the cores of the sheath/core structure
bicomponent synthetic fibers forming the topsheet 24, in an
amount of about 2 % by weight based on the fiber weight. By
whitening the sheet or coloring the sheet with the pigment,

25 the color of the discharged liquid absorbed by the absorbing
sheet can be made less recognizable.

The basis weight of the intermediate sheet 23 is 25 g/m?,
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of 44 mm Fibers formng the bottom|ayer 23b are biconponent synthetic

- fibers, of which the core is PET and the sheath is PE, and, for instance,”

have a fineness of 2.2 dtex and a fiber 15 length of 51 mm Here, a
pi gnent or |ubricant may be added to th ibers formng the top sheet 24
and/or the fibers formng the internediate sheet 23. It is also possible
that a whitening filler such as titaniumdioxide be added to the fibers.
form ng 20 &hd tbpsheen2dahdrofenpdtyi BérEheorihyet Reeeht eFntdPat 8-Sheet
23, preferably to the gores of the sheath/core structure  biconponent
synthetic ftbetsl¥ a/ivimg tHee tiofsesensd tyi afaihe dmsanmesti adirosh ez toR By
wei ght based on the fiber weight. By whitening the sheet or coloring the
sheet with thehpilyperthaRshaie ofotbe ofprshecdi sthangedhe daifdeabscebed by
t he absorbing sheet can be nade | ess recogni zable. The basis weight of the
i nt er medi at é1bheeter2d tisbebwgenhe2int armed et enshrofti heanderst tgpsheehe
entire sheet is fromO0.05 to 0.11 g/cnB. The fi ber denS|ty of the
|nternediaté4gheetezerab§ghegh@ltKhanfuhﬂuﬂothahth@bsm@En 241t drdat he
difference in fiber density between the internediate sheet 23 and the
t opsheet 5 RBdsssbpeefenabiyidgualifdeoenhiegherf tlbmn @r@lty/ beBwekn tkeal so
possible to provide a difference in fiber density between the top |ayer
23a and t hetbptltomd agera2Bhbhierodtheon AbgemeiBlatie sheentcdhedimteasbeaher e
the fiber density of the intermediate sheet 10 23 is higher than that of
the topsheek324, a liquid given to
In case where the fiber density of the intermediate sheet
10 23 is higher than that of the topsheet 24, a liquid given to
the topsheet 24 can be readily attracted to the intermediate
sheet 23 through the liquid passage holes 31 and readily diffused
to surroundings in the intermediate sheet 23.
In case where the fiber density of the bottom layer 23b
15 1is higher than that of the top layer 23a in the intermediate
sheet 23, on the other hand, the liquid diffused in the
intermediate sheet 23 can be widely diffused toward the garment
surface facing the liquid absorbent layer 22, so that the liquid
can permeate the 1liquid absorbent layer 22 in the diffused area.
20 It shouldbe noted that the fiber densities of the topsheet
24 andthe intermediate sheet 23 means fiberdensitiesof portions
having no ligquid passage hole 31 in the central region 30.
In the intermediate sheet 23, moreover, the bicomponent
synthetic fibers forming the top layer 23a are coated with an
25 initial hydrophilic agent, and the bicomponent synthetic fibers
forming the bottom layer 23b are coated with a hydrophilic agent

for providing fibers with durable hydrophilic property.




, the topsheet 24 can be readily attracted to the internmediate sheet 23 i

~through the |iquid passage holes 31 and readily diffused to surroundings -
in the internedi ate sheet 23. In case where the fiber density of the bottom
layer 23b 15 is higher than that of the,top layer 23a in the internediate
sheet 23, on the other hand, the liquid Jiffused in the internmedi ate sheet
23 can be widely diffused toward the garnent surface facing the liquid -
absor bent | &pegpughouso thisa dheclpgurd, carrhped mbatde ophe Ulicquigkrabs dplent
| ayer 22 in the diffused area. 20 It should be noted that the fiber
densities obrowadiopshidetrs 4 thndurdlel ¢ mysineediidties sheper2g imangeficber
densities of portions having no liquid passage hole 31 in the central
regi on 30. kep the“dntrebdedhadeophddti c23gemyr.€ovBramphesbipfopendntrable
synthetic fibers formng the top |layer 23a are coated with an 25 initial
hydr ophi | i chadenpbhidnd ddenthivohpdaert msynt hetofcah iaBérys dlovsphmta hetbat t om
| ayer 23b are coated with a hydrophilic agent for providing fibers with
dur abl e hydsephi¢orct gpropey th. t@B0 Tarbaghouing kinsl dhsclagurnend satbhcaed
hydrophilic agent for providing fibers with durable hydrophilic property
is referredfrbo asbeduaiabl echpdnophcbntaagént. 10Exanpbesaebonhhetdusabhke
hydrophilic agent include: a mxture of an al kyl phosphate ester 5 salt
contai ning $01for3@ eatbonsat ommndnrdsohéonanporaltseledtedhifrom afbahai ne
conpound containing 10 to 30 carbon atons, a sulfuric ester salt and a
sul fonat e sallkylapidospivd ke wecaf sant ahkyd geliospled e nestidticsaki 1andna.
pol yether nodified silicone. It should be noted that the durable
hydrophi | i cIpr speuly @ynoted that the durable hydrophilic property may

10 also be provided by applying the alkyl phosphate metal salt
(which has been mentioned above as one example of the initial
hydrophilic agent) in a larger basis weight than in the case
where it is employed as the initial hydrophilic agent. In this
case, a linear alkyl phosphate potassium salt containing 12

15 to 22 carbon atoms is preferably employed so as to provide the
durable hydrophilic property. Hydrophilicity is set higher in
the bottom layer 23b than in the top layer 23a, and the
hydrophilicity of the topsheet 24 is set equal to or higher
than that of the bottom layer 23b. That is, the top layer 23a

20 of the intermediate sheet 23 < the bottom layer 23b of the
intermediate sheet 23 < the topsheet 24, with respect to the
hydrophilicity. Accordingly, the liquid absorbed by the
topsheet 24 is attracted by the hydrophilicity of the bottom
layer 23b which is positioned beneath the topsheet 24 with the

25 top layer 23a therebetween. Therefore, the liquid is attracted
to the bottom layer 23b while being diffused, and then permeates

the liquid absorbent layer 22 from the bottom layer 23b of such




. 10 .al so be provided by applying the al kyl phosphate netal salt (which has
" been nentioned above as one exanple of the initial hydrophilic agent) ina
| arger basis weight than in the case where it is enployed as the initial
hydrophilic agent. In this case, a linear alkyl phosphate potassium salt
containing 12 15 to 22 carbon atons is preferably enployed so as to provide
the durable hydrophilic property. Hydrophilicity is set higher in the
bottom | ayelhri@Bbhy@eprhhlitetveop | ayer 23a, and the hydrophilicity of the
topsheet 24 is set equal to or higher than that of the bottom | ayer 23b.
That is, the top HeyertR8aiZF egfendedd tnaeamelde ane tdhddty @philhies dogemnbm
| ayer 23b of the internediate sheet 23 <- the topsheet 24, with respect to
t he hydropandli che ydurelebe dingtyphihec| dgend apsondedthbytt hehet opshees 24
is attracted by the hydrophilicity of the bottom |ayer 23b which is
posi ti oned beaeatttedeit@pshddtauddl,withie thet251t bpdrapbi 128aagbet ebel heen.
Therefore, the liquid is attracted to the bottom|ayer 23b while being
di ffused, abnd wdwrederffeahesfibde Jumidak dbsarbentt |@yero®@2 f Lomet, heubot t om
| ayer 23b of such 22 - high hydrophilicity. Here, the difference between
t he initial thydihopild bydgephilarndagémet durldblrembydr aghetéd tageéht fsbsunch
that, when fibers are wetted with a liquid, the initial hydrophilic agent
will 5 be washédcoffbrthiofiyhidmesus§ acaphamed wsihdr thpamiiad adf hydneehbuic t he
durabl e hydrophilic agent will remain adhered to the fiber surface fora
| ong tine, ageconparedha thhidre hianid,i ahehiiddepphlilcciagentan©Onpdheradher
hand, the hydrophilicity nmeans power of

fiber to attract water, so that power to absorb a liquid can

10 be higher in a fibrous layer having higher hydrophilicity than

in a fibrous layer having lower hydrophilicity.
Asmentionedabove, theinitial hydrophilicagentsapplied

to the fibers forming the topsheet 24 and the top layer 23a

of the intermediate sheet 23 will gradually drop off from the

15 fibers when given a liquid, but once the fibers are wetted with
the liquid, passages for permeation of the liquid through the
fibrous sheet can be kept. On the other hand, the bottom layer
23b can keep high hydrophilicity for a long time due to the
durable hydrophilic agent.

20 In the case where the durable hydrophilic agent is used
for the bottom layer 23b of the intermediate sheet 23 and the
hydrophilicity of the bottom layer 23b is set higher than that
of the top layer 23a, moreover, a liquid can be diffused and
absorbed even if the fiber density of the top layer 23a is set

25 higher than that of the bottom layer 23b in the intermediate
sheet 23. Inthiscase, aliquidgiven to the intermediate sheet

23 1s mainly diffused to surroundings in the top layer 23a,




. fiber to attract water, so that power to absorb a liquid can 10 be higher _
~in a fibrous layer having higher hydrophilicity than in a fibrous layer -
havi ng | ower hydrophilicity. As nmentioned above, the initial hydrophilic
agents applied to the fibers formng t t opsheet 24 and the top |ayer 23a
of the internedi ate sheet 23 will gradually drop off fromthe 15 fibers
when given a liquid, but once the fibers are wetted with the |iquid,
passages fobuperimeatitonhpfiropielliqut dotfiheuyht térelaebrZclsi sheettiunl e
kept. On the other hand, the bottom|layer 23b can keep high hydrophilicity
for a |ong higb, duee tloquhiel, duiablis hpdngphi ffesadem the20tem ltayercase, wher e
the durabl e hydrophilic agent is used for the bottomlayer 23b of the
i nt er nedi at ésshéeetraz28edndot hee hydrophibyert ¥3lof &hé bbetoatkayere@3bois
set higher than that of the top |ayer 23a, noreover, a liquid can be
di f fused andndatbserded ey eheiab st enthbayeleAgi. t ySohce hdet Dpjod myEor2Bagi s
set 25 higher than that of the bottomlayer 23b in the internedi ate sheet
23. | n thi sthasketaohi Duyelr g 3kera o doat dcnvértietdhat dushbét h@3roshirhial y
diffused to surroundings in the top |ayer 23a, 23 but since the
hydr ophi | i cetygnaf ntdredeirt,oth¢ aper c23knits oheldafurvet yon haghhe hhént a quéed,
which is being diffused in the top layer 23a, 1is attracted to the bottom
| ayer 23b, and paenoahddatdred lengabdmabsevded by tiHeudls asbeapebayer v22.
Since the fibers formng 5 the bottom | ayer 23b are coated with the durable
hydr ophi | i csupgentd mheeever, the above-nentioned function can be
mai ntai ned and perfornmed for a long tine, even if aliquid is repeatedly
It should be noted that the weight ratio of the fibers

10 forming the bottom layer 23b and coated with the durable
hydrophilic agent to the intermediate sheet 23 is preferably
higher than the weight ratio of the fibers forming the top layer
23a and coated with the initial hydrophilic agent to the
intermediate sheet 23, and a difference therebetween 1is

15 preferably equal to or more than 5% by weight. By making the
weight ratio higher in the bottom layer 23b, the function to
attract a liquid given to the topsheet 24 to the bottom layer
23b can be improved.

For the liquid absorbent layer 22, any absorbent materials

20 known in the art can be employed, as exemplified by airlaid
pulp, a plurality of stacked sheets of tissue paper, or the
like. However, 1in order not to deteriorate a feel during
long-time wear, it is preferred that the 1liquid absorbent layer
22 doesnotcontainparticulatedsuperabsorbent polymers (SAPs) .

25 If the particulated SAPs are used for thin absorbent articles,
the hardness of the particulated SAPs may possibly irritate

the skin of a wearer to deteriorate a feel during wear. 1In case




. supplied thereto. It should be noted that the weight ratio of the fibers

- 10 fornming the bottom | ayer 23b and coated with the durable hydrophilic
agent to the internedi ate sheet 23 is preferably higher than the wei ght
ratio of the fibers formng the top |layer, 23a and coated with the initial
hydrophilic agent to the intermedi ate sheet 23, and a difference

t herebetween is 15 preferably equal to or nore than 5% by wei ght. By making
the wei ghtwhatée ot dheruiichabkerbentobrlaye?? 23h fadred wiceiohatd patpract
a liquid given to the topsheet 24 to the bottomlayer 23b can be inproved.
For the |iqofdwiabshhrbehp fayers22reanyiaddorbentamateryvhis b2@d&npwhorn t he
art can be enployed, as exenplified by airlaid pulp, a plurality of

st acked sheetstaficej ssutephpeprmfortobhée to kearkoweves liiguict desonpticn
deteriorate a feel during long-tine wear, it is preferred that the liquid
absor bent |ayérre2@ndoes cmpacont atan pgar tinandestsedsuper abhsocbeat pol yimer s
(SAPs). 25 |If the particul ated SAPs are used for thin absorbent articles,

t he har dnessiofatheyart ithel ot eis SARSy Y spaissibl4b grmf tatde thehgdeskiny of a
wearer to deteriorate a feel during wear. In case 24 where the liquid
absorbent | ayerb&@ its Flogned®of =i rmlcaiid ipul,pitofswii ch tpuhptipbetisvate
joined with an acrylic binder, for instance, it f .eels confortable to wear
and its |iqaithabeoepsi on alaodtret@ntbon. tapaci ty can be increased. In the
case of the 5 airlaid pulp, the basis weight is about 45 g/n2 and the

density is aboutTRe Ghdy/crdhall Adaddit/ieohayétsiZs,ob7aatdiat bypeatiaviag
in a plurality of strips having a width of about 0.5 to 1.5

10 mm, whicharearrangedatapitchof0.5tol.5mminthe transverse
direction, aswell. Eachstripoftheadhesivelayerspreferably
has a basis weight of about 7 to 13 g/m?. It should be noted
that although the adhesive layers 28, 27 and 26 are depicted
to have a given thickness in the sectional view of Fig. 4 and

15 as a result, the topsheet 24, intermediate sheet 23 and liquid
absorbent layer 22 are depicted tohave clearances therebetween,
the adhesive layers are very thin in actual products so that
the intermediate sheet 23 is substantially in contact with the
topsheet 24 and the liquid absorbent layer 22.

20 For the adhesive layers 28, 27 and 26 for bonding adjacent
sheets of themain body portion 20, preferably used is a hot-melt
type olefin adhesive. The hot-melt type olefin adhesive is
suitable for a case where the absorbing sheet 10 contains an
aroma chemical, especially a citrus aroma chemical. The aroma

25 chemical may be disposed in any gap between adjacent sheets
of the main body portion 20. For instance, the aroma chemical

may be applied onto the garment surface of the liquid absorbent




. a thickness of about 0.3 to 0.7 mm The individual adhesive |ayers 28, 27 _
-and 26 are applied in a plurality of strips having a width of about 0.5 to
1.5 10 mm which are arranged at a pitch of 0. 5to 1. 5 mmin the
transverse direction, as well. Each striyp of the adhesive |ayers preferably
has a basis weight of about 7 to 13 g/nZ.” It should be noted that although
t he adhesive | ayers 28, 27 and 26 are depicted to have a given thickness
in the sectispak ¢Rewrdfo R gstdimndhapeasxgdenasylot it hehe opsheetuddnal
internedi ate sheet 23 and liquid absorbent |ayer 22 are depicted to have
cl earances theeebébnesn havhegadhéditnieof apens Hr ovdey yut.hi hnithiactaae,
products so that the internedi ate sheet 23 is substantially in contact
with the topsteetalddeandrttherdddbiod-alesdr bepe ¢ byern 221he20i Worist heed,
adhesive | ayers 28, 27 and 26 for bonding adjacent sheets of the main body
portion 20, ppaetécabbyiosedfis rothotelneldue ttypeodbéfiile adhpsneetsThech
hot-nmelt type ol efin adhesive is suitable for a case where the absorbing
sheet 1G% coatal iiscaane atomea Ciedn icalthee spaaiva layomacichend carllotra chenital .
The aroma 25 chemical may be di sposed in any gap between adj acent sheets

of the mai nihodycpesatiag 20Bhekarei istanceant he arermanckeni cal may be
applied onto the garnent surface of the |iquid absorbent 25 |ayer 22 into
a strip shape extendthg bbhéhehhnagi thdi hatksHeeeckionsafdrihadi ag a REdt h
of about 30 to 45 mm In this case, if the above-nentioned hot-nelt type
ol efin adhesive hsvisgh bapliastiethrat b Ommiuta dpoy/meldndlue tha ckalkatsi bé
conponents such 5 as |linobnene contained in the citrus aroma chemcal to

resul t tens of um.

10 On the exterior surface of the main body portion 20, i.e.,
on the garment surface of the backsheet 21, there is provided
apressure sensitiveadhesive layer41l. Thispressuresensitive
adhesive layer 41 is applied in a plurality of strips extending
in the longitudinal direction and spaced apart from each other

15 Dby a given distance in the transverse direction. The pressure
sensitive adhesive layer 41 is a hot-melt type rubber adhesive.
The garment surface of the pressure sensitive adhesive layer
41 is covered with a release sheet 42.

The absorbing sheet 10 is folded at fold lines La and

20 Lb shown in Fig. 1 into a three-ply state shown in Fig. 3, and
then wrapped in a packaging film in such folded state. Here,
the fold lines La and Lb are preferably set at positions crossing
a plurality of liquid passage holes 31. When unfolded from the
state shown in Fig. 3 to the state shown in Fig. 1, transversely

25 extending creases are left at the fold lines La and Lb. Since
the fiber densities of the individual sheets are increased at

the creases, adischargedliquid, whenworn, may possiblydiffuse




. in.decreasing adhesive force can be prevented. On the other hand, the
- backsheet 21 is forned of a PE filmhaving a basis weight of about 23
and a thickness of tens of Mn 10 On the exterior surface of the main
portion 20, i. e. , on the garnent surf,ace of the backsheet 21, there
provided a pressure sensitive adhesive layer 41. This pressure sensiti
adhesive layer 41 is applied in a plurality of strips extending in the
| ongi t udi natrdnpeerFohy antorpaehal crates reRddch otffem felpyng gitvehe
distance in the transverse direction. The pressure sensitive adhesive
| ayer 41 isfaldotimestla ysel Lobbeloweniesi vl titheagsm mstrestinfPacteafeth
pressure sensitive adhesive layer 41 is covered with a rel ease sheet 4

g/ N2
body

is
ve

e
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The absor bi agoshddte 10qiédfps srpahotebdBl rrengeieantn t2@ LonghbwdinalFi g.

1into a three-ply state shown in Fig. 3, and then wapped in a packag
filmin suchifettdednstidtelidarid, tryheg ftol diffnes temamsie 1de by @ lpmef ehab
set at positions crossing a plurality of liquid passage holes 31. Wen
unf ol dedb f romethes sénatlkesheadiin &HgorBedoinhe that ebshomingnsikegt 10
transversely 25 extending creases are left at the fold lines La and Lb.
Since the fhbengbehsetiiégquofl pheskodi kpdeal 33heets are increased at t
creases, a discharged liquid, whenworn, may possibly.diffuse 26 transver
al ong the creasesFoeswddrngtte omfala miestt Hl2e onf thd kkhesiba smdfébe
However, in the case where the creases <cross the |liquid passage hol es
el ongat ed i afttiee Ingnigi tudiynabrtdione20i 0w, pddieed iafifi dfiteyd et abslotbirse
transversely along the

sheet 10 isunfoldedtothestateshowninFig. 1, andtheabsorbing

10 sheet 10 is adhered and fixed on an inner side of a crotch portion

of anundergarment through the pressure sensitive adhesive layer

41,

A discharged liquid such as vaginal discharge is locally

given to the central region 30. The discharged liquid locally
15 given to the central region 30 passes through the topsheet 24

due to capillary action of the liquid passage holes 31, while

being diffused in the longitudinal direction along the central

region 30 having the liquid passage holes 31 formed therein,

and is then given to the liquid absorbent layer 22 from the
20 intermediate sheet 23.

Since the fiber density of the intermediate sheet 23 is
higher than that of the topsheet 24, the liquid having passed
through the 1liquid passage holes 31 1is diffused in the
intermediate sheet 23. Then, the liquid diffused in the

25 intermediate sheet 23 isattractedtothebottomlayer 23bthrough
the function of the durable hydrophilic agent having high

hydrophilicity, and thereafter, permeates the liquid absorbent

i ng
ly

he

sely

31




5 creases can be readily absorbed into the absorbing sheet 10 through the
| i qui d passage holes 31. For wear, the rel ease sheet 42 on the exterior :
surface of the nmain body portion 20 is peeled off after the absorbing
sheet 10 is unfoldedto the state shown i,n Fig. 1, andthe absorbing 10 sheet
10 is adhered and fixed on an inner side of a crotch portion of an
under garnment through the pressure sensitive adhesive |layer 41. A
di schar ged lager®3uchcaonddgigial, divechahgeghsitotaldly a ghientypet hets
central region 30. The discharged liquid locally 15 given to the centra
regi on 30 pasgesdtapsoghtibe tepshéty 24 detatoveadpi Lkagg.acti on of the
| i qui d passage holes 31, while being diffused in the |ongitudi nal
direction along the central region 30 having the |iquid passage holes 31
formed therein, and is then given to the |liquid absorbent |ayer 22 from
the 20 intexawHLRte sheet 23. Since the fiber density of the internedi ate
sheet 23 is higher than that of the topsheet 24, the liquid having passed
t hr ough & he (Ekgupte passage holes 31 is diffused in the internediate sheet
23. Then, the liquid diffused in the 25 internmedi ate sheet 23 is attracted
to the bottom | ayes 23 itsotugirtidie fhundiiponhef stie dutrabkerbydsophati c
agent having high hydrophilicity, and thereafter, -perneates the liquid
absorbent 2¢howayer P2gsActotdi Bghys pvepatbaugh it is of a thin type, its
| i quid absorption capacity is relatively | arge. EXAVPLE

The topsheet 24 was formed of a through-air bonded nonwoven

fabriccomprising sheath/core typebicomponent synthetic fibers
10 (the core was PET; the sheath was PE) having a fineness of 2.2
dtex and a fiber length of 44 mm. The basis weight was 25 g/m?
and the density was 0.0625 g/cm’.
The intermediate sheet 23 was formed of a through-air
bonded nonwoven fabric of which: the top layer 23a was comprised
15 of sheath/core type bicomponent synthetic fibers (the core was
PP; the sheath was PE) having a fineness of 3.3 dtex and a fiber
length of 44 mm; and the bottom layer 23b was comprised of
sheath/core type bicomponent synthetic fibers (the core was
PET; the sheath was PE) having a fineness of 2.2 dtex and a
20 fiber length of 51 mm. The basis weight was 25 g/m? (the top
layer 23a was 11 g/m?; the bottom layer 23b was 14 g/m?) and
the density was 0.0833 g/cm’.
The liquid absorbent layer 22 was formed of airlaid pulp
having a basis weight of 45 g/m?, of which pulp fibers were joined
25 with an acrylic binder. The width W5 of the central region 30
was set at 23 mm, the pitches Py and Px of the liquid passage

holes 31 were set at 4 mm and 4 mm, and the longitudinal dimension




. 5 ((Exanpl e) An absorbent article having the same structure as that shown _
-in Figs. 1 to 5 was prepared. The topsheet 24 was formed of a through-air -
bonded nonwoven fabric conprising sheath/core type biconponent synthetic
fibers 10 (the core was PET; the sheat s PE) having a fineness of 2.2
dtex and a fiber length of 44 mm The basis weight was 25 g/n2 and the
density was 0.0625 g/cnB. The internedi ate sheet 23 was forned of a

t hr ough- ai r Hybandaéheadmaoeerréabdinens i ohilsh oIt hlee t byl by @ras23genhsles
conprised 15 of sheath/core type bi conponent synthetic fibers (the core
was PP; the33heatd seds aPE) . favh mgidalf Dnenessssafe @ Braltex dedeaviirhbethe

| ength of 44 mm and the bottom | ayer 23b was conprised of sheath/core

t ype bi conpoherknsygst hét icbef ebepsbinhe sbece WAswaBEEett ¢ dhdat mmwas PE)
having a fineness of 2.2 dtex and a 20 fiber length of 51 mm The basis

wei ght was 2BogpaRattire Egpmplayer 23a was 11 g/ nR; the bottom | ayer 23b
was 14 g/n2) and the density was 0.0833 g/cnB8. The liquid absorbent |ayer
22 was formed of ahrélasdripahp ahiaiichg featbiasy Sheeisgitte oft rdls tgymel asothaki ch
pul p fibers were joined 25 with an acrylic binder. The width Wb of the
central regsabwdOimaBigets ata?Priamparbe pFochese Ryo@site X Hf uskel Wiagqubd
passage holes 31 were set at 4 mfmmand 4 mm and the | ongitudinal dinmension
28 Hy and tbhentleaassvescsrodenenshbonc Rxomdridiend i Xp8 dypassage bal eayold]l were
set at 1.8 mmand 1.0 mm respectively. Mreover, the thickness of the
absor bi ng sBeet biOweashsebrabet, 0anaM 5% by weight of PP, and having a

basis weight of 38 g/m?. For the intermediate sheet 3, a fibrous

10 layer formed of a bundle of hydrophobic PP fibers and having
abasisweightof18g/mzwasusadasatoplayer,andathrough—air
bonded nonwoven fabric having a basis weight of 30 g/m? was used
as a bottom layer.

(Evaluation)

15 At a central region of the absorbent articles of Example
and Comparative Example, I1mlofartificial body fluidwasdropped
onto the body surface of the topsheet at a rate of 1 ml
(milliliter)/second. Thetime required for theartificial body
fluid to disappear from the body surface of the topsheet was

20 measured after dropping the artificial body fluid. It toock 8
seconds for the absorbent article of Example, and it took 25
seconds for the absorbent article of Comparative Example.

Here, the artificial body fluid was prepared such that
8 g of carboxymethyl cellulose sodium, 80 g of glycerin, 10

25 g of sodium chloride, 4 g of sodium hydrogen carbonate were

added to 1 liter of ion-exchanged water, and 8 g of Red No.102

as a coloring agent was further added thereto.




. (Canparative Exanple) 5 An absorbent article having the same structure as _
that shown in Fig. 6 was prepared. For the topsheet 4, used was a :
spunl aced nonwoven fabric conprising 55% by wei ght of rayon, 30% by wei ght
of PET, and 15% by wei ght of PP, and havifig a basis weight of 38 g/nR. For
the internediate sheet 3, a fibrous 10 l'ayer forned of a bundl e of

hydr ophobi ¢ PP fibers and having a basis weight of 18 g/n2 was used as a
top layer, and a fhrbeghbaen dbpendédedohaveénababei cerani id atbasi sfwei ght
of 30 g/nm2 was used as a bottomlayer. (Evaluation) 15 At a central
regi on of theiabsppéentharisclrsendf aExdarpleeo £ anite GomeaTdt ilveeBtdmpl ean| n
of artificial body fluidwas dropped onto the body surface of the topsheet
at a rate ofibsomb a(Akkilliyt giyehsédcondd The at istmeontegeiried fodr ttie .
artificial body fluid to disappear fromthe body surface of the topsheet
was 20 neasured ahfehodpbpphegrdserdr tinfrieaitalonbloaly Hdan d.11lhistredlked8and
seconds for the absorbent article of Exanple, and it took 25 seconds for

t he absdr bedtsartibebe waft hComyzareatti weo Ecsanmb e rHeerebodtreeat t theceak, body
fluid was prepared such that 8 g of carboxynethyl cellul ose sodium 80 g
of gl ycerinshd01d2e ghddrsashdiny chbeeisdd, 1 1eginthsaditurhdtydnedenegathgnat e
were added to 1 liter of ion-exchanged water, and 8 g of Red No.102 as a
col ori ng agent wasidustdete addathdgdigr eindss28n Asdhasd beeon slesoyr ibkenade

her ei nabove, even if it is of a thin type, the absorbent article of the
present i nvehkrefncai thereto, without departing fromthe spirit and scope

of the present invention. Therefore, the present invention
10 should not be understood as limited to the specific embodiment
set out above but to include all possible embodiments which
canbeembodiedwithina scope encompassed andequivalent thereof

with respect to the feature set out in the appended claims.




absorb a locally given liquid in a short period of time. Al though the
present invention has been illustrated and 5 described with respect to
exenpl ary enbodi nent thereof, it should be understood by those skilled in
the art that the foregoing and vari ous Bther changes, om ssion and
additions may be nmade therein and thereto wi t hout departing fromthe
spirit and scope of the present invention. Therefore, the present
i nventi on 1GHARoLE dChaIMBR L#derstood as limted to the specific enbodlnent
set out above but to include all possible enbodi mrents which can be
enbodi ed wi Lhi n aAB caipsohennpastictlamilamgated dr hdhwr eafngitiudinaddpgect to
the feature set out in the appended clains. 30 - WHAT IS CLAIMED IS: 1. An
absor bent aepposeddmmgated reahadgesoagdttutinmtdnselgp pppedefr baft amd r ear
edges and transversely opposed left and right edges, the absorbent article
conpri si ng sighhckdgés, Sthe bakbkeheent haviigle ¢omprisiagraestadk euf; a
|l i qui d absorbent |ayer; a hydrophilic internedi ate sheet including fibers;
and a HWydrophil iz bapsdieeet i mating g ¥idweid  bashetex refifctgpsor bent article
has a central region of 10 a predeterm ned width, which is spaced apart
fromthe |left anda Iiqghid eslogpsrizent floayad; with a plurality of liquid
passage hol es continuously extendi ng through the top sheet and the
i nternmedi ate shesthydstopleilnia ietegpeddetteaateeheinolwdimgi Gilersheaindar e
bonded 15 through an adhesive layer which is applied in a plurality of

a hydrophilic topsheet including fibers,

wherein the absorbent article has a central region of
10 .a predetermined width, which is spaced apart from the left and
right edges and formed with a plurality of liquid passage holes
continuouslyextendingthroughthe topsheet andthe intermediate
sheet,
wherein the topsheet and the intermediate sheet are bonded
15 through an adhesive layer which is applied in a plurality of
strips extending longitudinally of the absorbent article and
spaced apart from each other transversely of the absorbent
\ article,
wherein the adhesive layer is provided exclusively in
20 regions transversely outside the central region having the

liquid passage holes formed therein.

2. The absorbent article as set forth in claim 1, wherein
the central region extends longitudinally of the absorbent
25 article in a strip shape of a predetermined width and the liquid

passade holes are uniformly distributed in the central region.




strips extending longitudinally of the absorbent article and spaced apart_
fromeach other transversely of the absorbent article, wherein the
adhesive |l ayer is provided exclusively in 20 regions transversely outside
the central region having the liquid ﬁgisage hol es forned therein. 2. The
absorbent article as set forth in clar ,_wherein the central region
extends longitudinally of the absorbent 25 article in a strip shape of a
predet er mi ned wi drHe ahdodbent quitdcpesaageetof@stiarin wdidfior M,y whiegeinbut ed
in the central region. - 31 3. The absorbent article as set forth in claim
1, wherei n a &iberatenkeilsy v¥ tdie ihtermediatdi stiaetsiectidhlehithhera tfibara
fiber density of the topsheet in the central region. 5 4. The absorbent
article as daisftoy tdrf i the | @psizetwhiar eihe cerdifdlenssgrion.n fi ber density
bet ween the topsheet and the internmediate sheet in the central region is
equal to or higher than 0.01 g/cnB8. 10 5. The absorbent article as set
forth in claiml1, wherein at |east one of the topsheet and the
i nt er nedi at£. sheethe safsombeht afttikieugh-set Homidedimaehworers ,f sbereinof
whi ch synthetic fibers are thermal bonded to each other with hot air. 15
6. The absasbébfferéncd eimsfibérfdehhity beaweef, thketopshekitbend ftbem ng
the topsheet are coated with an initial hydrophilic agent and fibers
form ng theintéemedihtad eheletein thee censtrad negihor iduegbld hedrophigher
agent. 20 7. The absorbent article as set forth in claim®6, wherein

than 0.01 g/cm’.

10 5. The absorbent article as set forth in claim 1, wherein
at least one of the topsheet and the intermediate sheet is formed
of through-air bonded nonwoven fabric, of which synthetic fibers

are thermal bonded to each other with hot air.

15 6. The absorbent article as set forth in claim 1, wherein
fibers forming the topsheet are coated with an initial
hydrophilic agent and fibers forming the intermediate sheet

are coated with a durable hydrophilic agent.

20 7. The absorbent article as set forth in claim 6, wherein
the intermediate sheet includes a bottom layer adjacent to the
liquid absorbent layer and a top layer adjacent to the topsheet,
and fibers forming the bottom layer are coated with the durable
hydrophilic agent and fibers forming the top layer are coated

25 with the initial hydrophilic agent.

8. The absorbent article as set forth in claim 7, wherein




the internedi ate sheet includes a bottom|ayer adjacent to the liquid )
absorbent | ayer and a top |ayer adjacent to the topsheet, and fibers
formng the bottom|ayer are coated with the durable hydrophilic agent and
fibers formng the top |ayer are coated,.25 with the initial hydrophilic
agent. 8. The absorbent article as sef £5rth in claim 7, wherein 32 _
hydrophilicity of the bottoml|ayer of the internedi ate sheet is higher

t han hydr opiyditraphiibicitye dfoheapottom lager e rutediiattermsidbictte sheet
hydrophilicity of the topsheet is equal to or higher than the

hydr ophi | i ci4 kighet hbabdtytdrophdyidrcisfy dfhehe noprirgdirad £thé isntreemedd at@he
absorbent article as set forth in claim1l, wherein the internedi ate sheet
and the |i heketpapdbieypdroplyt! iat ey bdntled topsheeghiareqie sover hiygher
which.is applied in a plurality of 10 strips extending |ongitudinally of

t he absor betthamtthiechydeswh i i@ty ogpetid bbtammebayevlfethe riarsrmesikdlageof t he
absorbent article. 10. The absorbent article as set forth in claim1,
wherei ns 15ske@eth. | i qui d passage hole is elongated |ongitudinally of the
absorbent article to have a | ongitudinal dinmension |arger than a
transverse di nension, and the |ongitudinal dinension of each Iliquid
passage hole is gradually decreased as extending from a body surface of
the topsheed.to tiee iasyrRditaetikdet as 26t lorfhei mbslorimerit, ahieirelia as
set forth in claim1, which has a thickness equal to or smaller than 3
nmm. the intermediate sheet and the liquid absorbent layer are bonded

through an adhesive layer which is applied in a plurality of
10 strips extending longitudinally of the absorbent article and
spaced apart from each other transversely of the absorbent

article.

10. The absorbent article as set forth in claim 1, wherein
15 each liquid passage hole is elongated longitudinally of the

absorbent article to have a longitudinal dimension larger than

a transverse dimension, and the longitudinal dimension of each

liquid passage hole is gradually decreased as extending from

a body surface of the topsheet to the intermediate sheet.
20

11. The absorbent article as set forth in claim 1, which has

a thickness equal to or smaller than 3 mm.

12. The absorbent article as set forth in claim 1, which has

25 an entire length equal to or larger than 160 mm.

13. The absorbent article as set forth in claim 1, which is




12. The absorbent article as set forth in claim1, which has 25 an entire_
| ength equal to or larger than 160 mm 13. The absorbent article as set )
forth in claiml, which is 33 adapted for use as a vagi nal discharge
absor bi ng sheet. ABSTRACT OF THE DISQ% URE Title of the Invention:
ABSORBENT ARTI CLE Di scl osed is an absorBbent article elongated to have

| ongi tudinally opposed front and rear edges and transversely opposed |eft
and right eslg®stedhforhsse enta ardqioial idicdaldege absoadkingf ;shedfacksheet
having a liquid barrier effect; a liquid absorbent |ayer; a hydrophilic
internedi ate sheet including fibers; and a hydrophilic topsheet including
fibers. The absorbent article has a central region of a predeterm ned
width, which is spaced apart fromthe left and right edges and forned
with a plurality of |iquid passage hol es continuously extending fromthe
topsheet to the internedi ate sheet.






