- 1 - ABSORBENT ARTICLE BACKGROUND OF THE I NVENTION Field of the Invention
5 The present invention relates to a thin absorbent article such as i
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 iaradaptedofrbingsehast for a patient suffering from urinary

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




. panty liner or the like, the topsheet 4 is forned of spunlaced 2 nonwoven_
" fabric conprising hydrophilic fibers such as rayon, and the internediate -
| ayer 3 is formed of a bundl e of hydrophobic fibers or water-repellent
nonwoven fabric. The absorbent article 1 of this kind ains at receiving a
m nut e anmount of 5 body waste or discharged |iquid such as vagi nal

di scharge, and is nade extrenely thin so as to feel integrated with the-
crotch pordemovEn t b wire erogiriiesitng Twdderh idhg filkerisodychass erayon,

di scharged liquid is absorbed mainly by the hydrophilic topsheet 4, but

t he i nt er megiidtéel iayeerrigdigichaysrny dedshuisicobre hagndbt oxf-hegedpolti havi ng
no |iquid absorbing function, functions as a cushion |ayer for inproving
contact feefilpgrd phe wekiar—nsfoed lsadr enonWdieen hifpbabsor béite arlvsetiperit of
this kind is, for instance, wused for locally absorbing and retaining a
vagi nal di szshatgke L5obrthihe kike aisshat gestdioma vaymate opemimy of a
female. In this case, the vaginal discharge or the like is given to the
central 5reghody ofastthee cabsdiosdtent ged tliicjua dl siinheaa £ oreceEmtarlatiéd chragaeramahd
absorbed and retained by the topsheet 4. However, since the conventional
absor bent aisimelde aksoehbslyhenin goi ds 2 drky imtdgtdieed hiitlt ophsheetted, when
worn for a long tine, the locally applied liquid is easily saturated and

| eft on thepsutfiacerf dfhd hendeopsheeintd. t @ogtlieésaandpptbasaotyfeestd on
wearer. As vaginal discharge absorbing sheets, noreover, there has been
known a | ondii scizergypeihavdng ainsended ealiangtdy ohe égualopthd 1drc topsheet

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




25+ arger than 160 mm However, since it can absorb the liquid only
locally with the topsheet 4, the |ong topsheet 4 can not be effectively
utilized, so that the locally applied liquid 3 is |liable to provide an
unpl easant feel. In addition since the ILquid is absorbed only with the
topsheet 4 in the prior art, the liquid absorption speed is |ow
Therefore, if it is, for instance, used as a pad for a 5 patient suffering
fromm|d uitbndigbilactnat Phermédeand anplebaentelfpelarge amount of liquid is
given thereto, such liquid cannot be absorbed in a short period of tine,
readi |y causing Iateddlitidoqgusthd¢edisyed fquwird tise ablseableentndnt weke theOf
course, if a thick absorbent |layer mainly conprising 10 pulp or the like
is provi dedtbetheeh #henbab&sheetraadti hehet bpghedt amsorptsani smegdnapki ns
and di sposabl e diapers, the |I|iquid absorption capacity can be increased.
However, théowabstrdenforstiicf eltl iof, thurs ikisitdnmest usedt hisnaspadsfbo &eel
integrated with a crotch portion of an undergarnent upon wearing, 15 and
its thi cknepstisntequufedring b&requahifid onrsmaty erirtdrartir3mg pmef eaabl y
equal to or smaller than 2 nm for instance. Accordingly, it is inpossible
to provi de sathtihetly lebhsor bantintlayedqulit is gdlvea cloacetvaldeit biguddi de
an extrenely thin 20 absorbent |ayer such as a stack of tissue paper or
airlaid pul panhetvieernddreriratksheeshantd pdwel ddpshedine, Howadeny satisenghe
vagi nal discharge or the like is locally given to the topsheet

lateral liquid leakage 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.




. in-a concentrated manner, it is inpossible to increase the absorption

" capacity of the locally applled liquid only by 25 providing such thin
absorbent |layer, so that it is inpossible to wear it for along tine. 4 -
SUMVARY OF THE | NVENTI ON The present |QvgnL|on has been worked out in view
of the shortcoming in the prior art set forth above. It is therefore an
obj ect of the present invention to provide a thin absorbent 5 article in:
whi ch a m nBV¥MARYuURE SHE| I§UENTIONal |y applied in a concentrated nmanner
can be rapidly diffused over a large area for absorption and retention to
substanti al |y i ncFeaseregentalisoepttiion bapadetey wsfr kdve objtqim dyigvherfeblye
making it possible to wear the absorbent article for a long tine. 10
Accor di ng tehthecpmnésentn itieention, atthered forphosided. ait adlssbhbeafoaeticle
el ongated to have longitudinally opposed front and rear edges and

t ransver sel gnopposed dfefheapice seghtinveddgesn thepabsdddentthamnt abserbent
conprising a stack of: a backsheet having a liquid barrier effect; 15 a

| i qui d dbsoebentléayerwhicthydmopbiki andnneroidiiatel dleerlilycbpdilngdf ibers;
and a hydrophilic topsheet including fibers, wherein the absorbent article
has a centralcaregirdiradfed aapnedetar meneap il dy i fthi el byegpadedgaparéafrom
the left and 20 right edges and fornmed with a plurality of liquid passage
hol es cont i Auousbypoextédi regnd rom ¢hel dwpsheatubtist ainttd alliterimadiced ®= an

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




sheet. In the absorbent article of the present invention, the topsheet,
the internedi ate sheet underlying the topsheet, and 25 the liquid :
absorbent | ayer underlying the internedi ate sheet are all hydrophilic. A
di scharged liquid such as vagi nal disgh?rge |l ocally 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
ext endi ng Fh@niﬂﬁédﬁoﬁﬁhghﬁ @bSPﬁhenhtérﬁéaiat@ughé@tcaﬁlihér&eﬂﬁﬁapn
region, diffused to surroundings through the internediate sheet, and 5
t hen absorb@éqﬁﬁPh@rﬁﬂQGVdﬁb%é@Pb@m@S%%%%hgh@éﬂ%ﬂﬁﬂf%Qﬂ?lyﬁﬁé?ﬁédhéte
sheet. Accordingly, even if the liquid absorbent |ayer, internediate sheet
and tops heeframéhegdroalaar to tbﬁd«ﬂt@ermeailﬁﬁensls@%émﬁ@ eenfaravhveeionhe
| ocally given liquid can be absorbed while being diffused. Therefore, the
absorbent 10iafupetletofsupeoprdbenmt thnamml dhedntisemesde tehisheaitd asdd for
a long tine. For exanple, the central region extends longitudinally of the
absor berft athfol ebspraest byp Witape Bfidh greddiearin hever widdar andnghehki qui d
passage holes are uniformy distributed 15 in the central region. In the
case where theeringdidtpadsmje- Rolcegdang liyongveudimahey idiwsitd baivedenthe
di scharged liquid can be absorbed while being longitudinally diffused on
the surfacéagérti hevtahsmdiente aheietl adtepsbeedpit¢ aageathinricprovhde
| i qui d passage hol es. Accordingly, the absorption capacity

a thin structure as a whole, the locally given liquid can be

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




20:of the el ongated absorbent article can be widely used along its

| ongitudinal direction. Preferably, a fiber density of the internediate
sheet is higher than a fiber density of the topsheet in the central
region. By making the fiber density of_tEe_internediate sheet 25 higher in
the central region, the liquid passing through the |iquid passage hol es
can be positively diffused through the internediate sheet. In order to
exhi bit suckidertigeny fadétitencpceeit EéPpvalgnsitybpterencdid hobsheet
density between the topsheet and the internediate sheet in the central
regi on i s perafietladliypnteggedliate ghehigheithehaandrel ehen il pshbekdbbe
noted that the fiber densities in the central region neans fiber densities
5 of porti orguRdvEngonohiylardthassAgel ot ent.or fed shbhedsi he( Boged tpettions
bet ween adj acent |iquid passage holes). Preferably, at |east one of the

t opsheet anghehellhen denedicace shéede ¢entorhedadfont hesughtidiar Hendeties
nonwoven fabric, of which synthetic fibers are thermal bonded to each 10
ot her wi% h bdétpaitiond hehiogghe dilqubdnoess apanhodenfbabeddieraisede. g. sof t
contact feel can be provided to the skin of a wearer during wear. In
addition, spbrctibvhe Heswarceabgbween adgaddnpaskiler ficlssnel atively |arge
in through-air bonded nonwoven fabric, the synthetic fibers are hardly cut
at the hol es duri Bgeferabiiypn 45 dlatslie dnguiak passageopshest smd hahet he
shape of the holes can be maintained. It is also possible that fibers
form ng t heintpshedtaaresheet is formed of through-air bonded nonwoven

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




. coated wth an initial hydrophilic agent and fibers formng the )
“internedi ate sheet are coated with a durable hydrophilic 20 agent. In the ~
case where the fibers formng the internmediate sheet is coated with the
durabl e hydrophilic agent, hydrophilicity_of the internediate sheet can be
mai ntained for a long tinme, so that the liquid diffused in the
internmedi ate sheet can perneate the |iquid absorbent layer for a long -
tinme. 25 | nthvetase copted pieh dhredurhitl ot hedi eplt hbdiadenshodt fipetades
a bottom |l ayer adjacent to the liquid absorbent |layer and a top |ayer
adj acent tofoheingpdiredop aadeti peeschdared ny tthéhisoinomizl hugeephibicoat ed
with the durable hydrophilic agent and fibers formng the top |ayer are
coat ed wit hagdeti nilni ahehgdsephinéie thagehthets fohnicasshwhbpétohel fyber s
formng the bottomlayer of the internediate sheet are coated wth the
dur abl e hydedphielirgsreghiitte sheebetreamdtaydeyiof thealdmteraiediatehsheet can
remain hydrophilic for along tine, so that the liquid diffused in the
i ntermed ategsheettivarbdeareddivier gifvéhet anthemedgaited shbsor bent rémayen.
That is, it is preferred that hydrophilicity of the bottomlayer of the
i ntermedi ateysheghilschighea idmy dndydsophhdt cihy bigqthe dopfhageriof the
i nternedi ate sheet, and hydrophilicity of the topsheet is equal to or
hi gher thantbdeinhgdmephietiecishyeaf ddre lhot teadlayengiokent e ither nbduade
sheet. Wth the hydrophilicities being set as above, the liquid given to
t he t opsheetbpasisesttllayaugh Thettop, liayes mfe idrerddtenneldydatepdbl sheey
whil e being attracted to the bottom | ayer, and thereafter,

of the bottom layer of the intermediate sheet is higher than

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




it readily perneates the |liquid absorbent |ayer. Accordingly, the locally._
"given liquid can be readily diffused and absorbed. Preferably, the topsheet
and the internedi ate sheet are bonded through an adhesive |ayer which is
applied in a plurality 20 of strips extgnding 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 pl ur al Pegsapedtaligst exrenthageiondinaaiires 1 ye dayehaloesnor beavent
article, the adhesive layer can exhibit a function 25 of diffusing the
l i qui d | ongbeudenalipy of thieelapsddbdntowsh itdleel iqnndtpd ssags dioliefs .t hén
adhesive layer is provided in regions transversely outside the central
regi on havi agdthéohi qeinksd thpassafechdlaeschoraetinperted skinhef adhesiwe
| ayer does not prevent perneation of the liquid through the Iiquid passage
hol es. I n addnotostisfecedtite e fcerde fadr regnact iigfekésskomfottablear er
is not stiffened in the central region, it feels confortable 5 to wear and
hardl y Has aobudarnthdeheedlipohathe bkidninPietecablupont hdel mtkeémnedi at e
sheet and the liquid absorbent |ayer are |ikew se bonded through an
adhesi ve | ayer whAreliersbappl itk i Andepimeddlaittey shestr igosd exthendilhguid
|l ongitudinally of the absorbent article and spaced apart from 10 each
ot her transubssebynoflaher absornhidetviart bohdedPrief@ugblan aeael iveqliader
passage hole is elongated |ongitudinally of the absorbent article to have
a | ongi t udi nalichdi rensapplliadgetnt han altrahsver sefdi senspon, eatdntibeg

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




| ongi tudi nal di mensi on of each |iquid passage hole is gradually 15
" decreased as extending froma body surface of the topsheet to the :
internedi ate sheet. In the case where the |iquid passage holes are

el ongated longitudinally of the absorbent article, the discharged |iquid
passi ng through the liquid passage holes can be given to the internediate
sheet while being diffused 20 longitudinally of the absorbent article. The
absor bent a@@ﬁ@trge@fc Rl ptedenfOoRRVEREL8A Hhas 8o €al ERASNPrf4s sy
equal to or smaller than 3 mm nore preferably equal to or smaller than 2
mm nost pr 8RFLALI 1 &UdI TS L8NEENSPRIR Bt a RANL AT e Arhagb 1oRarmwhem thej s
adhered and fixed 25 on an inner side of a crotch portion of an

under gar menPregentcdnvieddiomt édicatlddiuiid D ubreleklyar renshdati agnwear .
The present invention will be nore effective if the 9 absorbent article is
const r uct edagsogbsg- calhiidg | drgrsl zediffgesedavimg Bheenceperhéngrkgégoal to
or larger than 160 mm In the present invention, the liquid given to the

t opsheet5 carobgitabdorBdd wii thebabagriehtusadichaer heandetheal fLégeonss
|l ongi tudinally of the absorbent article, and then, |ikew se diffused
t hrough t hediiffessddiareughdéte Longirtedilaglel gheett hengdbsdibehty arft tbkee for
absorption by the liquid absorbent |ayer. Therefore, if the absorbent
article is ebsphbehtnyisizee fypeabsdinpt l@ngyhlecahibeidfdlesiihasity laeki.zed.
10 The absorbent article of the present invention is suitable for use as a
vagi nal di s€hergéoabsoibitge sthsstrbent 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;




BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention will be understood
more fully from 15 the detail ed description given hereinafter and fromthe
acconpanyi ng drawi ngs of the preferred enbodi nent of the present
i nvention, which, however, should not bgaken to be limtative to the
invention, but are for explanation and understanding only. 20 In the
drawings: Fig. 1 is a perspective view showi ng an absorbent article
according to one EaBod FEMN oRlahgeprierent 2R Mient FBAVIFP gl idkPaseagepl an
view of the absorbent article; Fig. 3 is a perspective view showi ng a
st at e wher ehphes; 28ndbsorbent article is folded; Fig. 4 is a partially
sectional view taken along line IV - IVof Fig. 1; - 10 Fig. 5is an
enl arged top pl anfvyewd shovi rigdtiiquiad ydssagé ahepasgenhpanfigabsoirkent
sectional view of a conventional absorbent article. 5 DESCRI PTION OF THE
PREFERRED EWBODEMENT The present invention will be discussed hereinafter in
detail in terns of the preferred enbodi nent according to the present
inventidn with reference to the acconpanying drawi ngs. 10 In the foll ow ng
description, nunmerous specific details are

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention will be discﬁssed 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 diséharge
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




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 without these specific details. In
ot her instance, well-known 15 structures; are not shown in detail in order

to avoi d unnecessary obscurity of the present invention. Fig. 1 is a
perspective view show ng a vagi nal discharge absorbing sheet (panty |iner)
10 (her ei naPPePregnttedr FbFéPy WhiBsdrbtAgeS tn by 3 Femaleleddllspbeisvat e,
as a thin absorbent 20 article according to one enbodi ment of the present
i nvention; fExgd onjangnngr figle eifed ofotdle rbsoidn mf streendedgakmgnt3 s
a perspective view showing a state where the absorbing sheet 10 is folded
in three; Figgd Unfegraped wilgh Yhe eodesgalrmgndw asndnoiy pasprbfa digeddi on
taken along line IV - IV of Fig. 1; 25 and Fig. 5 is an enlarged top plan
vi ew showi ngligcpatrgecnfom o fqupdepaisdyeshorebnalidd scdgingd . dHswkarge
absorbing sheet 10 refers to a thin - 11 absorbent article, which is to be
worn by a f éimel ehivhidbsdydiang afritiedeont die pnesesitdenvéniaicen gihohulgbnbiton of
an undergarnment and integrated with the undergarnent, aimng to absorb a
liquid di sbraligedcéd dimexefterabet rsuchlas heagomal bdissthmage.wiHowebeings t he
thin absorbent article of the present invention should not be limted
t heret o, butfimey ahsan bewrwor sille aff enstetehiderttedmgef finkeddengammenter
side of a crotch portion of an undergarnment to absorb a m nute anount of
urine upon toi pRpyrbngeantnwesmcenount of urine upon urinary incontinence
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
10 isof aso-called iong—size type having a length (longitudinal
dimension) L1 of 160 to 210 mm, preferably 165 to 200 mm, more
preferablyl70tol90mm. 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




. or-a small amount of nenstrual blood. 10 In the shown enbodi nent, the

* absorbing sheet 10 has right and left edges 11 and 12 extending in a

| ongi tudi nal direction (Y-direction) and front and rear edges 13 and 14
extending in a transverse direction (X?%g[pction) . 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 toptphahuveeenoties dbsorbpPagksheet 2110ai thf, d isnrichhbedrbeny- si ze
type having a Iength (l'ongitudinal dinmension) LI of 160 to 210 nm
preferably 168%eto2200lspysedran threfoacksheet7@1t;0 an9dnive ragdsieranmahdeh
(transverse dimension) 20 W is 60 to 80 mmand a mininumwidth W2 is 30 to
65 nm MoreZ23pdeseradd yon Whe slighoid A apegs haydm 2addianidon, toheheet
absorbing sheet 10 is of a thin type having a thickness of at nost 3 nmm
preferably at dbspoedmn ribvee iptefrarcabbyeathapst23, 5 fmshomld he nbhed
hand, the lower limt of the thickness is about 0.6 25 nmm As shown in the
sectiondl vikatofnfigiddalthempbsenbsngf theeébiOrhasgashmeh bodyaper&i on
20, which is a stack of four-layer 12 structure conprising: a backsheet
21; a thin, bbidgusdrébser bent a |lgysrerd?2 slisfosed s tiwedacksbiet 2hodan
i nternmedi ate sheet 23 disposed on the |Iiquid absorbent |ayer 22; and a
t opsheet 24udispeSettaors thetintefareddt ehshbheepo2@ntlst wisholulid betantied 5
t hat individual conmponents of the absorbing sheet 10 have a body surface
and a gar nmeht lseinMcacetomardsed dwejatant "Hoodyie 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




toward or adjacent to the body of the wearer, while the "garnent surface

surface" neans that surface of the conponents which is intended to be worn

is on the opposite side and is intended 10 to be worn toward or placed
adj acent to the undergarnent when the or bing sheet 10 is worn. The
backsheet 21 and the liquid absorbent |ayer 22 are bonded through a
hydr ophobi ¢ hot-nelt adhesive |ayer 26. The absorbent l|ayer 22 and the
i nt er medi at EhghéetegBediatponbedt183t aAndugheal hgdi dphbbpebhot- kelyeradhBesi ve
layer 27. The internediate sheet 23 and the topsheet 24 are bonded through
a hydr ophobiteHmndrd t aadhieks walhlepjiare 28yeAs showroighFirlysch Zhendigquithe
adhesi ve |l ayer 28, through which the topsheet 24 and the internedi ate
sheet 23 arebbonbedt 1l2pcis2prawvd dert ihadkefiteednd I iaglet boindedr, egirenbotb
| eave a region of a wdth W therebetween, in which the adhesive | ayer 28
is not prouwpdédedl nreathpsiidelieyi of, nawradhesiiyps| @pdren2nigs impphieed in
a plurality of narrow strips extending in the |ongitudinal direction of
t he absdr bi hgngheetinel diredciersoehZzbalpegriomyg seedved , tMHese strips of
t he adhesive layer 28 are arranged at a constant pitch in the transverse
direction obf the aBbbesbivaglshieet 20.aflie2@dhesi yerhayed 2%, at bonsghnwhi ch
- 13 the internedi ate sheet 23 and the |iquid absorbent |ayer 22 are
bonded, andpthehailtheshe et taysre26; dihregugilonndifclihehebkogbiichg ahsetbent
| ayer 22 and t he backsheet 21 are bonded, are both applied in a plurality
of narrow stubpsaektendiyngvén thieeentire width of the absorbing sheet 10.
Themain body portion 20, inwhich the backsheet 21, 1iquid
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 edgel3 andrearedge l14byW3=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




. 5 l'ongi tudi nal direction of the absorbing sheet 10. These strips of the
" adhesive layers 27 and 26 are arranged at a constant pitch in the :
transverse direction of the absorbing sheet 10, substantially over the
entire width of the absorbing sheet 1Q. The main body portion 20, in which
t he backsheet 21, liquid 10 absorbent l'ayer 22, internedi ate sheet 23 and
topsheet 24 are stacked, has a round-seal ed portion 29 continuously

extendi ng afoblge tHes peripheneedf 10he Havavesdytportidim 23 Bt slhahedly
spaced apart fromthe respective right edge 11, |left edge 12, front edge
13 and rear ledgerlahpy Wge=minipuy whEthiVg pduhbieselkbedb1BIpsheednll9 has
a wdth of about 1 to 3 mm in which the individual conponents of the nain
body porti omo20hat et haat eelr smberoqrasslreaigdpothede sagkicngdiBsewebacthe
right edge 11, left edge 12, front edge 13 and rear edge 14 and the
round- seal porarer2oimachemgo iswheflil yacnoned eshape ralgiron tdfe aighdt Anws,
thereby preventing 20 the right edge 11, |eft edge 12, front edge 13 and
rear edde léffreadesngl stnd flenedeaThehefosmtet el ithdi vnddalidedgesdbasdl y
cause a foreign body sensation even when they cone into contact wth the
wear er's skilh. afdelBacksheet 21, |iquid absorbent |ayer 22 and topsheet 25
24 are trimed into the sane size and shape, but the internediate sheet 23
has a wi dth W whichths apptoxisfttdley wictist &t hayisigowe abheBige 2aydhe
width Wi is snaller than the maximnumw dth WL - 14 of the absorbi ng sheet
10. However 28t heowideéh Wetrsis) ightdhowi argarid.han ttherei nsnprowidel 2 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




.+ so that transversely opposed edges of the internedi ate sheet 23 are )

“trimed into inwardly curved shape along the right and 5 | eft edges 11 and
12, near the center of the individual edges 11 and 12. In the region of
the wi dth WE havi ng no adhesive | ayer _ provi ded therein, as shown in
Fig. 2, there is provided a central region 30 of a width Wo. In the
central region 30, liquid 10 passage holes 31 are uniformy distributed. As
used herei nto alpemidl pagsiatye hblegWwempahbeaghvhen whéwhf d se fagrdrethebpody
applying a nechanical force to a |am nate of the topsheet and the
i nt er nedi at eusiisee afdthkr dogkrweiddihte Isheeitd2gi.ven to the topsheet can
pass. In the shown enbodi nent, the central region 15 30 is a stri p-shaped
regi on having a consthat cenhtdtrbhlWsegndn 8%t ehdengiguéd phesegti helkengdtlh of
t he absorbing sheet 10. In the shown enbodi ment, both the topsheet 24 and
t he i nternedrrat ecghéetr 133 sarmarfgerdved Asf sthomougi: &i'tg bohdedoneawsyenthe
fabric, and the liquid passage holes 31 extend continuously 20 fromthe
t opsheet5 24itdivhdunnt eiqeddapes sheeth@Bzs a5l srmwwo fi anFedondathbr ehape
specifically, the individual liquid passage holes 31 pass through both the
t opsheet 24 (ahdiphécihibt extregdd )at eaviheetli t23 na0j g oskdle ad réfoperd openthg
appearing on the body surface of the topsheet 24 and a | ower opening
faci ng the Lbgyiidudhseilhkkinte @5 drayerd22ectibvrven) of the dsoripossikhkett hat
the individual |iquid passage holes 31 passing through the topsheet 24 do
not reach 0.t hehgdrinenid pursfsacge bblebe3l niry prdbaedsheed pAXUPylEf

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




. to a position mdway between the garnent surface and the body surface of _
"the internediate sheet 23. In the central region 30, the liquid passage °
holes 31 are reqgularly arranged. As shown in Fig. 5, noreover, the 5
i ndi vidual |iquid passage holes 31 are af: an el ongated shape (elliptical
shape) having its major axis directed in the Ilongitudinal direction
(Y-direction: MD) of the absorbing sheet 10. The liquid passage hol es 31
are arrangedoagigugineh Pyreftignt dayobemiarngte thrgigudihal fdltevinen and
at a pitch Px of 10 2 to 5 mmin the transverse direction. The upper
openi ng of prheepadbvi dualfitgui dhsasbagedholed r3bosrledhaobyayesuEahcécof
the topsheet 24 has a longitudinal dinension Hy of 1.5 to 4 mmand a
transver se dpmefmwimimdkheft@pshaeer 24mmnthFheh opeah-ai edpangtddnenvwpiien
i quid passage holes 31 in the central region 15 30 is in a range of 8 to
20% The wi dehrWg fofr fhemépptttd inggirnadletei shewit ¥ ahe Hdangfigddthpasghge
holes 31 are uniformy distributed, is preferably in a range of 17 to 30
mm W tHi n sbhehadaagéyewhayet he8 abdbrei, ngeaslederit® bgewdrayenhehcenghal
region 30 can face the vagi nal 20 opening of the wearer, so that a
di scharged khguildmsneheasrvmgihal todskedhrgé tantbe tetreamatlyatecehwet by
the central region 30. As shown in Fig. 4, the transverse dinension of the
i ndi vi dual BEBquiTheasisegeshoked3iersigrieaiuald yidecrleas edosewardt ibhet bi qui d
absorbent |ayer 22. Simlarly, the longitudinal 25 dinension of the
i ndi vi dual [Ebguicd rpadsadgec hed pa8iing thradudl iwo sbdeet safetbrivonwasrdf bhei ki qui d
absor bent |ayer 22.

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




. The liquid passage holes 31 thus elongated in the 16 | ongitudi nal
direction may be fornmed through the follow ng processes. At first, the -~
t hrough-air bonded nonwoven fabric for formng the topsheet 24 and the

t hrough-air bonded nonwoven fabric for forming the internediate sheet 23
are bonded through 5 the adhesive | ayer 28. Then, heated pins are driven
through the lamnate fromthe topsheet 24 to the internedi ate sheet 23.
The pins as2heed-hHerbipnpdvelas cd¥ dilcarl idiossosébeitoiheol ifivi th e seadar

hol es passing through two sheets of nonwoven fabric, Thereafter, in the
process forhehasBactan Pagaid abeonbing Mheaavelld sdncery e siiveéibens
nonwoven fabric are stretched in the |longitudinal direction (Y-direction)
and | ai d onfeheinghirdughbssrimmddcyenwven Bebst ratrehiapthree twot sHtet s of
nonwoven fabric in the longitudinal direction, the liquid passage hol es

31 el ongat ethénshdies | @hdiltaudiienl i dipesstigen hodrsb8 lobf aemeformst henca he
nonwoven fabric is stretched in the longitudinal direction, fibers are

gat hered atbémpginbaynédnésrly {seg Fige. 5) |ongitudinally extending

bet ween adj acent |iquid passage holes 31, so that the fiber density is

i ncreased at fronitaiuldkdre edges 8hatanide Jlioywid tdwes savd hiodeal 3MLi gaund
passage hole 20 31. In the shown enbodi nent, as nentioned above, both the
t opsheet 24bamghtihky iftreratedisaflenghest e 28har eorforonfed hef topbhevgh2ai sndonded
nonwoven fabric. Therefore, the absorbing sheet 10 has a pl easant contact
feel. In addn¢i dntfesimndéathe sheet 23 is formed of through-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




. 25 distance between adjacent fibers is relatively large in through-air }
*bonded nonwoven fabric, the fibers are hardly cut during formation of the
| i qui d passage holes using the 17 above-nentioned pins or the like, so
that the |iquid passage holes 31 can be gasily formed. Moreover, since
synthetic fibers formng through-air bonded nonwoven fabric are relatively
stiff, the shape of the |liquid passage holes 31 after formation can 5 be
mai nt ai ned feragdltdylefrand 1i@gHoaldeienenedothaide had ¢eulithbassage
holes 31 can be easily forned as long as either one of the topsheet 24 and
t he inter medPat dudhers@Ped ¥t hedoetnghddddhisgicr bonded lesawoudantadbric.
In order to provide a soft contact feel to 10 the skin and naintain the
shape of theéigppéioppeking toe e¢rtral geiod opass dge ingl ehell iappehpargagr t he
body surface of the topsheet 24 for a long time, however, it is preferred
that at | ehsteshedl tbigdhdiutzy thefrerimed Méredveunghsiaice Bdvedéddhwnvoaén
fabric. Most preferably, both the topsheet 24 and the 15 internedi ate sheet
23 are fornédasfidt lpecugiveaaitro bxndet aoawevengaftalr iigy Blse ménhipohediabdve.
In the case where only one of the topsheet 24 and the internedi ate sheet
23 is fornediokcthroughdailre fidrdedensnwves frabregsed hien dtteerfromy bed
formed of spunlaced nonwoven fabric, point-bonded nonwoven fabric,
spunbonded r2@rnedgweveild ard &lor of hieh¢ i kelivdidudile labgdrdiphagsskheehol8s as
menti oned above, the liquid passage holes 31 are uniformy arranged in the
central regBdp the discharged liquid passes through the liquid passage

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.




1

30 .of the width Wo. When a discharged liquid froma vaginal opening is

locally given to the body surface of the absorbing 25 sheet 10, at the

central region thereof, the liquid passes through the liquid passage hol es
31 for perneation. On the body surface fﬁ the topsheet 24, therefore, the
liquid is hardly diffused 18 toward the left and right side regions
outside the central region 30, but absorbed while being diffused in the
| ongi tudi nal di reésttihenoshendgaride teatthalouddgiad Bondad nwpwdven faordc
passage holes 31 distributed therein. Mreover, since the individual 5
| i qui d passégemhopeshglimreretdimfs ethdaat tdve Nagngi twdrhalverdsteectoneand
the fiber density is increased in the front and rear edges 3la and 31b of
t he indivi doél whighi dnpatsage hetesy Bie thesdesthatged Feferdepassess
t hrough the liquid passage holes 31 while being directed to the
| ongi t udi natogdi f&ger dhia Bhd hhehet showe eebddiamsrg thehéighidughsarbehbnded
nonwoven fabric formng the topsheet 24 conprises 100% of sheath/core
t ype bi conpbagat 22yid hefecrédhbersss bott ehilelyetrtis3iz.or Fhiepoypulaet hyteaen
terepht hal ate( PET) and the sheath is polyethylene (PE), and is formed by
t her mal bondhag-déhd dhicco@panent! Synidvettiaon 15ykirb2ss isiinglitctteal by The
bi conponent synthetic fibers formng the topsheet 24, for instance, have a
fi neness of idagdidbey dandtea firber dsesgiolvnofind®igm and Tare togaflegeni £haa
hydrophilic agent for providing fibers with initial hydrophilic property.
Thr oughout thidshH sotostire,yesuztb @ riey ks opdd loifcd afjeat e orf 1B@ rpr.ovidbags
fibers wwth initial hydrophilic property is referred

forming 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?,




i

to.as "initial hydrophilic agent." Exanples of the initial hydrophilic

- agent include: an al kyl phosphate ester salt; and an al kyl phosphate netal

salt. The basis weight of the topsheet 24 is about 25 g/nR2. The density of
the topsheet 24 is from25 0.03 to 0.09 g cnB, preferably 0.06 g/cnB. The
t hi ckness of the topsheet 24 is equal to or less than 0.5 nm and the
lower |imt of the thickness is about 0.2 mm - 19 On the other hand, the
t hr ough- ai rapdnted meanofehefadeneityorhi Rgct prtincephedtaie Shewt 0285has a
two-| ayer structure, of whi ch one layer facing the topsheet 24 is referred
to as top tay(émz@e(cand t Pee diifar Kgperd tivaef nighe He s e d adiss shis&it 28
|l ayer 22 is referred to as bottomlayer 23b. The boundary between the top
| ayer 23a ahd hhehdottton |thedr oZ3bhestopeliieat ettt bypnchéhe gagifraeycgoi ned
line, as shown in Fig. 4. The top layer 23a and the bottom |ayer 23b are
formed of dfiberehﬂmﬁﬁhebstwﬁébéﬁgiimtﬂrm¢@9¢h@Sb@ﬁtﬁéyéndZQHiE@ESheet
bi conponent synthetic fibers, 10 of which the core is pol ypropyl ene (PP)
and t he sheathis prPEsrabid, eq@alltmsoadueghd“ta\t@aa i fege'se’ef Bt i3 diex and
a fiber length of 44 mm Fibers formng the bottom|ayer 23b are
bi conponent posynbhetitc drderds aofliwhiechntheinoridas dREF idnvd belieeshetlhh i s
PE, and, for instance, have a fineness of 2.2 dtex.and a fiber 15 length
of 51 mm Heop,layga §erdnaditheulsrttanayey heb dddelde tiotdrmddizares shéetm ng
the top sheet 24 and/or the fibers formng the internediate sheet 23. It
is al so posgBble that a whitening
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.




. filler such as titani um di oxi de be added to the fibers formng 20 the .

- topsheet 24and/or the fibers forming the internedi ate sheet 23, preferably
to the cores of the sheath/core structure biconponent synthetic fibers
form ng the topsheet 24, in an anmount_of, about 2 % by wei ght based on the
fiber weight. By whitening the sheet or coloring the sheet with the
pi gnment, 25 the color of the discharged |iquid absorbed by the absorbing:
sheet can b&hwadehbess tteicbgaizabbeurghe sadi sa wdivghopdfi ltilve dgret médirat e
sheet 23 is 25 g/nm2, 20 and the nean fiber density of the entire sheet is
from0.05 pgo@iding/TiserIwe thi deralklbandividy ophitlhie pnopentdiiat eefheeed23
is higher than that of the topsheet 24, and the difference in fiber
density bet Wweenst AduirabéembdidaiophdAdet a28ndand t Azamppsheef 5h24diigable
preferably equal to or higher than 0.01 g/cnB. It is also possible to
provi de a dhfflepehééicrmderdeindéndit ya hexweea dofhen atléy 1l @lyespl2Bze andetrhe
bottom | ayer 23b in the internediate sheet 23. In case where the fiber
density of thétiomerarediag € Oshest0 cdfb28 atsori gher ohbarntgraindiefiheted
topsheet 24, a liquid given to the topsheet 24 can be readily attracted to
t he i nternediramea sheetn23cbhpough thethigind passag8OhobkeboBlaandsyeadily
diffused to surroundings in the internedi ate sheet 23. In case where the
fi ber densi tyldirtheebottommlayerd 23bul fbnesehisgher dhdanm thiattwofe tifeahop
| ayer 23a in the intermediate sheet 23, on the other hand, the liquid
di ffused i nafllkgl phosphate ester salt and a polyether modified silicone.

It should be noted 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




. I nternedi ate sheet 23 can be widely diffused toward the garnent surface
- facing the liquid absorbent layer 22, so that the liquid can perneate the
| i qui d absorbent layer 22 in the diffused area. 20 It should be noted that
the fiber densities of the topsheet 242§nq t he i nternedi ate sheet 23 neans
fiber densities of portions having no lIiquid passage hole 31 in the
central region 30. In the internedi ate sheet 23, noreover, the bi conponent
synthetic fhbghshydrophylitietveop | ayer 23a are coated with an 25 initial
hydrophilic agent, and the bi conmponent synthetic fibers formng the bottom
| ayer 23b are coafedewihh dd tHpdregssibdtvegrenle ihdt jgrldwdiiamh flideagemtt h
dur abl e hydrophilic property. 21 Throughout this disclosure, such a
hydr ophi | i caageble fduralptoviiiilngefii bee sagenth dersibtle byat ophién cf property
is referred to as "durable hydrophilic agent."” Exanples of the durable
hydr ophi | i caagemttied|wider aa liioxtigr,e tbe anislfikyl hpHosphaflécesgent5wshlt
containing 10 to 30 carbon atons and one conpound selected from a betaine
conmpound cop¢ aigshegl A ft ©h80f Clae bouaiaors inaa swbfurperiest @f sake, andta
sul fonate salt; and a m xture of an al kyl phosphate ester salt and a
pol yet her nodé fdwedhlslid hgdmephillti cshgehd wid Inotead inhadhé hed dur abkefiber
hydrophilic property nay 10 al so be provided by applying the al kyl
phosphat e netafasalfor  Whhgh ihes deenmpartdonad abee iasi adney@xanipl &1 of t he
initial hydrophilic agent) in a larger basis weight than in the case
where it isagaptoyexh ahd e hien hiaald, hydeophdkbphagenpt £yl mnebhkSpovasesfa
| i near al kyl phosphate potassiumsalt containing 12

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,




. 15.to 22 carbon atons is preferably enployed so as to provide the durable
~ hydrophilic property. Hydrophilicity is set higher in the bottomlayer 23b
than in the top layer 23a, and the hydrophilicity of the topsheet 24 is
set equal to or higher than that of th ottom |l ayer 23b. That is, the top
| ayer 23a 20 of the internedi ate sheet < the bottom |l ayer 23b of the
internedi ate sheet 23 <- the topsheet 24, with respect to the

hydr ophi | i cbtiy.siAceorit mgiiyophheitiguied tdssor beeh bpyehe 3t opsheetipdlys
attracted by the hydrophilicity of the bottom [|ayer 23b which is
posi ti oned hégbkattthe He quopls helet cR4 sppoehnghedi 26usep lragbe 23a ltayerebaaween.
Therefore, the liquid is attracted to the bottom|ayer 23b while being

di ffused, amd théenapéedetbeshethettogulidyabsdBbenantiayken2a@tfrantedetbottom
| ayer 23b of such 22 - high hydrophilicity. Here, the difference between

t he initi al ahydiephidddbagkatabsabearttel gyeabBle hytnophihle Tilsgenforsisgch
that, when fibers are wetted with a liquid, the initial hydrophilic agent
will 5 e wabsbhedodfbmt heyét B3b sind avatien aishothepdniretlef hyydmephbutc t he
durabl e hydrophilic agent will remain adhered to the fiber surface fora

| ong tine, ageaopparmechbwrt,hthdeborietmahthydedphindici omgantoe Maitheinsber
hand, the hydrophilicity means power of fiber to attract water, so that
power to absadbparfogueéd £an alQobhe bighereven ai f idbridus ildayer rbpystigdbiygher
hydrophilicity than in a fibrous |layer having |ower hydrophilicity. As
ment i oned abapelitbBethsirktal hydrophilic agents applied

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




., to.the fibers formng the topsheet 24 and the top |ayer 23a of the }
- intermediate sheet 23 will gradually drop off fromthe 15 fibers when given
a liquid, but once the fibers are wetted with the liquid, passages for
permeation of the liquid through the fijyrous sheet can be kept. On the

ot her hand, the bottom |l ayer 23b can kéep high hydrophilicity for a | ong
time due to the durable hydrophilic agent. 20 In the case where the

dur abl e hydvophé!tilce dgentid sbesebbenfotavhe Hdtivrhidrmpest oZ3pivfatHepulp

i nternedi ate sheet 23 and the hydrophilicity of the bottomlayer 23b is
set hi gher ¢chamhidatpubp fheetopatayprindd, whoheaveacruli¢goiddenn ber

di ffused and absorbed even if the fiber density of the top |ayer 23a is
set 25 hi ghenstaaoet Hat fedls bemiiotrtaimleayere2Blmrichithd liowtier atesk apeiosheet
23. Inthis case, aliquid given to the internediate sheet 23 is mainly

di f fused t oasdrrouedt hgs capddiety opan dyeri3saRRI. bt shaceatheof the
hydrophilicity of the bottomlayer 23b is relatively high, the |iquid,

whi ch i $ beahgldidifuusias ithetlhestopdiayer i23about s Aty mactret the ddwesboyt om

| ayer 23b, and then attracted to and absorbed by the absorbent |ayer 22.
Since the fibeisodtoronioiggFcihe kot tailtdyer, 28biaref coahad wiyph haeidyr abl e
hydrophilic agent, noreover, the above-nentioned function can be

mai nt ai ned aabdipenéssned &bosud 00Bgtdi ey mmen if a liquid is repeatedly
supplied thereto. It should be noted that the weight ratio of the fibers
10 form ng the bothemddyerduw3badndscoat edyats lpd he7dar@bleare applied

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




. hydrophilic agent to the internedi ate sheet 23 is preferably higher than _
- the weight ratio of the fibers formng the top layer 23a and coated with -
the initial hydrophilic agent to the internediate sheet 23, and a

di fference therebetween is 15 preferaQJb qual to or nore than 5% by

wei ght. By nmaking the weight ratio highér in the bottomlayer 23b, the
function to attract a liquid given to the topsheet 24 to the bottom | ayer
23b can be iLapeovéd. iFdro thestiigmi dhabsoekésndiagerirp2thanyonpsdrdénsal
materials 20 known in the art can be enployed, as exenplified by airlaid
pul p, a pludaketyioh smtdbkednghervtdtbfof pbsuts Paper4S om.t hén Hhiikecablewever,
in order not to deteriorate a feel during long-tinme wear, it is preferred
that the |iqfithabkserizemer @yered D2tdoes tnoypeomtafn galttesive is used,

i cul at edsuper absor bent pol yners (SAPs). 25 If the particul ated SAPs are used
for thin abpbabehtiantiohesf athwet-herldnelss: d¢io vbhéapadti cohptednSAPsuahy
possibly irritate the skin of a wearer to deteriorate a feel during wear.
I n case 24 awhetmohbdee| ¢out ali @dss arrberite lcayerus?2 riomaf cheedcafl abr kasdlpul p
of which pulp fibers are joined with an acrylic binder, for instance, it f
eel s confortabtecteaweat adtektisel fqucd absobpt pbapveanddr.et enti on capacity
can be increased. In the case of the 5 airlaid pulp, the basis weight is
about 45 g/ n2 andohhehdeashéy hasdpbobhé PabispéetB21l hsaddrinednofi & P8 of a
thin type having a thickness of about 0.3 to 0.7 mm The individual
adhesi ve | ayels R8virnd ands36 aceqgappbfetbout 23 g/m® and a thickness of

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.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 nmin the transverse direction, as
wel | . Each strip of the adhesive |ayers preferably has a basis wei ght of
about 7 to 13 g/n2. It should be noted - hat although the adhesive |ayers
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, internedi ate sheet 23 and-
liquid absbrbeaveragéy 2pongethfepingasts ¢arald icledranc s ldhagebst heen,
t he adhesive layers are very thin in actual products so that the
i nt er medi at éosdebings Lia aggbdbant Havéyern torthetcagda Whelte thepsheese24 and
the liquid absorbent |ayer 22. 20 For the adhesive |layers 28, 27 and 26 for
bondi ng adj aceas thshééauidfpatragmhalbeddl pdenigale20in phef boabiyudsedlis a
hot-nmelt type ol efin adhesive. The hot-nelt type ol efin adhesive is
sui tabl e fodiaechsenwhdre lihaidbsoybingosteéfuse tomsiassahy adoogathe
chem cal, especially a citrus aroma chem cal. The aroma 25 chem cal may be
di sposed i ncasgsgapchet heencadj dreabssheetdsintd the amsarbody poeetohl20.
For instance, the aroma chem cal nmay be applied onto the garnent surface
of the |iqutdrabgbrbkat 12§uillapess2gei htbea 8firi p shape extending in the
| ongitudinal direction and having a width of about 30 to 45 mm In this
case, if the abovermesdt pnete hoilavdd sheee dl2ebnntadhesieeibs sgedace
pl asticization of a hot-nelt due to volatile conmponents such 5 as |inonene
cont ai ned i afttiee mdimudcaryoperchenm 26l is paeisad toffi mfdecr ehsi agsadhésgve
force can be prevented.

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




., On.the other hand, the backsheet 21 is forned of a PE filmhaving a basis_
- wei ght of about 23 g/n2 and a thickness of tens of Mn 10 On the exterior’
surface of the main body portion 20, i. e. , on the garnent surface of the
backsheet 21, there is provided a prgs§§rg sensitive adhesive |ayer 41.
This pressure sensitive adhesive layer 41 is applied in a plurality of
strips extending in the longitudinal direction and spaced apart from each
ot her 15 bylaygrvah. difstcanchd riglthevenahsvegbel i tecif enthihetppessite
sensitive adhesive layer 41 is a hot-nelt type rubber adhesive. The

gar nent surlageidfalbberptiéssucepsensytiiverathesivedyl agege.41 is covered
wth a rel ease sheet 42. The absorbing sheet 10 is folded at fold lines La
and 20 Lb shown in Fig. 1 into a three-ply state showmn in Fig. 3, and
then wapped in a packaging filmin such folded state. Here, the fold

| i nes La andxhAWPBFe preferably set at positions crossing a plurality of

| i qui d passage holes 31. Wien unfolded fromthe state shown in Fig. 3 to

t he statse shpwampbeFig. 1, transversely 25 extending creases are left at
the fold lines La and Lb. Since the fiber densities of the individual
sheets are increasetdorbdrer cigaiselss aadiischahged aleqeicducwheawasnthay
possibly diffuse 26 transversely along the creases resulting fromfolding
at the fol ghbwnesnlLriged LbtoHoweserprepatbea.case where the creases cross
the liquid passage holes 31 elongated in the |longitudinal direction, the
liquid trying to Thétupehkbeansvessebymab@ta theough-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 creases can be readily absorbed into the absorbing sheet 10 through the
- liquid passage holes 31. For wear, the release 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 iJy, 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 Hicand thechrassvageradinésshan gk o€ thealiguigipessage hhées
central region 30. The discharged liquid locally 15 given to the centra
regi on 30 pasisesr¢wmasught 1he nmopsiteédt 02dm dues soe daipid 1 ar y Magteione rof thhe
| i qui d passage holes 31, while being diffused in the |ongitudi nal
di recti on akbngkhkescelfit the abegirbnngd0sheeindOt Wes| isgli dtpdsdageurhol es 31
formed therein, and is then given to the |liquid absorbent |ayer 22 from
the 20 intdcorghateishe@ka®Bledi nce the fiber density of the internedi ate
sheet 23 is higher than that of the topsheet 24, the liquid having passed
t hrough 3 he | i qui @npassagieehol st Bd1¢ shak friqged isantehet runttermeedisatBasheet
23. Then, the liquid diffused in the 25 internmedi ate sheet 23 is attracted
to the bottenoayen 23h. thmeghrephecuncFoontiod tdesidesiabl e unedr epbi bi
agent having high hydrophilicity, and thereafter, -perneates the liquid
absor bent 2gpuhageed?Roniccondifsigtic ewepridicuglbid bys wefightt biftnrtype, its
| i quid absorption capacity is relatively |arge.

30% by weight of PET, and 15% 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.




. EXAMPLE 5 (Exanple) An absorbent article having the sane structure as that
-shown in Figs. 1 to 5 was prepared. The topsheet 24 was fornmed of a

t hrough-air bonded nonwoven fabric conprising sheath/core type biconponent
synthetic fibers 10 (the core was PET; ég?e sheath was PE) having a
fineness of 2.2 dtex and a fi ber Iength 44 mm The basis wei ght was 25
g/n2 and the density was 0.0625 g/cnB. The internedi ate sheet 23 was :
formed of a throudh-ake bbendddsnvaedehetabnabovt, waiveh: ifthétt op bayer 23a
was conprised 15 of sheath/core type biconponent synthetic fibers (the
core was PPthtihetgheattthavad seEpardy png ialei aéness mwfe®rg dreenandnachéinber

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

t ype bi conpebentbsynilbetild yf phees (theidore washoRETpetrti@dsivdattimseas PE)
having a fineness of 2.2 dtex and a 20 fiber length of 51 mm The basis

wei ght was 25 g/ nBlghheghophe Ipmesrer23anwestidnghag;badre ildtutsomaltagernd3b
was 14 g/n2) and the density was 0.0833 g/cnB8. The liquid absorbent |ayer
22 was for medsotriaiedl aiidhpulegspdrayitty exdasisr weerghddofiedd ghaeobHf whi ch
pul p fibers were joined 25 with an acrylic binder. The width Wb of the
central regksanuldbsasndetstato@By o sklek ifi ltechias t Ry aand H¢ oifie fheebbuigd
passage holes 31 were set at 4 mfmmand 4 mm and the | ongitudinal dinmension
28 Hy and thd taahsuercthaht rensigas Homdkstibe bhduadd passagendiolbesmade

therein and thereto, without departing from the 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.




31 were set at 1.8 mmand 1.0 nm respectively. Mreover, the thickness of
t he .absorbi ng sheet 10 was set at 1.05 mm (Conparative Exanple) 5 An
absorbent article having the same structure as that shown in Fig. 6 was
prepared. For the topsheet 4, used was 3 spunl aced nonwoven fabric
conprising 55% by wei ght of rayon, 30% l())y wei ght of PET, and 15% by wei ght
of PP, and having a basis weight of 38 g/n2. For the internedi ate sheet -3,
a fibrous 1GHAAyES €BARMEDoISa bundl e of hydrophobic PP fibers and having
a basis weight of 18 g/n2 was used as a top layer, and a through-air

bonded nonwbven fairalkstrhemy artbbslie elngataed 30 Iyve? Masyisetinald ya
bottom | ayer. (Evaluation) 15 At a central region of the absorbent

articl es of oerased & ranid aGdmpeaaeidge sEandpi myndver sl yapppbsedal ebhbchnd

flui dnas dropped onto the body surface of the topsheet at a rate of 1 n
(mlliliter¥ightceddesThthei apsodoent earfirle heompridingah doaigk dfuid to
di sappear fromthe body surface of the topsheet was 20 neasured after
droppi nd the artidibacksheely Hawuing 4 tliguoid aseicmndstfert t he absor bent
article of Exanple, and it took 25 seconds for the absorbent article of
Conpar ati ve Exanpielidiei@, abswrizent fiayert; body flui d was prepared such that
8 g of carboxynethyl cellul ose sodium 80 g of glycerin, 10 25 g of sodium
chloride, 4 g of addidimphidriscyénteamediate sbeetatietuding fibexrs pfand

i on- exchanged water, and 8 g of Red No.102 as a coloring agent was further
added t hereto. 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.




29 As has been described hereinabove, even if it is of a thin type, the _
absorbent article of the present invention can absorb a locally given :
liquid in a short period of tinme. Although the present invention has been
illustrated and 5 described with respeg‘ij to exenpl ary enbodi nent thereof,
it should be understood by those skiTl Tn the art that the foregoing
and various ot her changes, om ssion and additions nmay be made therein and
t hereto, w3hout Tepaksorpeintomrtielepasi setntbsttopin adfaimhd ,prbezertin

i nvention. Therefore, the present invention 10 should not be understood as
limted to 4febepatersicteoiiddierdntermetiiatie steete iblhigher tbhlhaonde faber

possi bl e enbodi nrents which can be enbodied within a scope enconpassed and
equi val ent ddresEof ofvi the regpsndett dint Hehd emnimmlsaeteqiand n t he appended
claims. 30 - WHAT IS CLAIMED IS: 1. An absorbent article elongated to have
| ongitudinally opposed front and rear edges and transversely opposed |eft
and right edges, the absorbent article conprising a stack of: 5 a
backshest hawvi ng Thd iapsictbemtr aetieflbeat; set foxqth dirabslerime®, Whpgeeina
hydrophilic internmedi ate sheet including fibers; and a hydrophilic

t opsheet i ngldifperénderin fhberi dehbitgbbetiweah &hei tbpshestaavdntthel
region of 10 a predeterm ned width, which is spaced apart fromthe |eft
and right teligesnedithteosieetwihhthe geatalilt yegiohiigiedupdssage hdlgher

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




continuously extending through the top sheet and the internedi ate sheet, _
wherein the topsheet and the internedi ate sheet are bonded 15 through an -
adhesive layer which is applied in a plurality of strips extending

| ongi tudinally of the absorbent articl e, nd spaced apart from each ot her
transversely of the absorbent article, erein the adhesive |layer is

provi ded exclusively in 20 regions transversely outside the central region
havi ng t he hydstpplti pesittag e thahesbbttomdl dper cof. tie iftirerateshirdientsheeti cl e
as set forth in claiml, wherein the central region extends |longitudinally
of the absotdrhhe?Zthanthyelrephi la cittyigf she pepdfayemotbednibereediiadeh and
the liquid passage holes are uniformy distributed in the central region. -
31 3. The sibsot pand kydiropiei bschey offothd Hopstlesitmi s equteel €oror hilghleer
density of the intermedi ate sheet is higher than a fiber density of the

t opsheet i nchdre thertiydtopleDl oty of. tHdboaiear beyr arft tlve d nderaedifadet h i n
claim3, wherein a difference in fiber density between the topsheet and
the inwernsighet e sheet in the central region is equal to or higher than
0.01 g/cnB. 10 5. The absorbent article as set forth in claiml1, wherein

at | east one of the topsheet and the internedi ate sheet is fornmed of

t hrough-air bonded nonwoven fabric, of which synthetic fibers are thernal
bonded to each otliss aMddrydedit airticle as set forth in claim 1, wherein

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




15 6. The absorbent article as set forth in claim1, wherein fibers
formng the topsheet are coated with an initial hydrophilic agent and
fibers formng the internediate sheet are coated with a durable
hydrophilic agent. 20 7. The absor bent 5tic|e as set forth in claim®6,
wherein the internediate sheet includes”a bottom | ayer adjacent to the

| i qui d absorbent |ayer and a top | ayer adjacent to the topsheet, and -
fibers fornadgptdd tmt tuse |aye wae adatdidsahidrtyge rdbsthartairie shteedy.ophi i c
agent and fibers formng the top |layer are coated 25 with the initial
hydrophilic agent. 8. The absorbent article as set forth in claim7,
wherein 32 _ hydrophilicity of the bottom|ayer of the internedi ate sheet
i s higher than hydrophilicityof the top |ayer of the internediate sheet,
and hydrophilicity of the topsheet is equal to or higher than the
hydrophilicity of the bottomlayer of the internediate 5 sheet. 9. The
absorbent article as set forth in claim1l, wherein the internedi ate sheet
and the liquid absorbent |ayer are bonded through an adhesive | ayer
which.is applied in a plurality of 10 strips extending |ongitudinally of
the absorbent article and spaced apart from each other transversely of the
absorbent article. 10. The absorbent article as set forth in claiml1,
wherein 15 each liquid passage hole is elongated longitudinally of the
absorbent article to have a | ongitudinal dinmension |arger than




, a.transverse dinension, and the |ongitudinal dinmension of each 1liquid

" passage hole is gradually decreased as extending from a body surface of
the topsheet to the internmedi ate sheet. 20 11. The absorbent article as
set forth in claim1, which has a thickness equal to or smaller than 3
nmm. 12. The absorbent article as set forth in claim1l, which has 25 an
entire length equal to or larger than 160 mm 13. The absorbent article as
set forth i ABETBAGY 10FWAHBhDLSCBBSUBHapt ed for use as a vagi nal di scharge
absor bi ng sheet. ABSTRACT OF THE DI SCLOSURE Title of the Invention:
ABSORBENT ARTI CLE Di scl osed is an absorbent article elongated to have
| ongi tudinally opposed front and rear edges and transversely opposed |eft
and right edgese Fhethbsonbentianti BBEORBRENUJABTIELEt ack of : a backsheet
having a liquid barrier effect; a liquid absorbent |layer; a hydrophilic
i nternedi ate sheet including fibers; and a hydrophilic topsheet including
fibers. The absorbent article has a central region of a predeterm ned
wi dt h, 5ahich is Bpackdsapait famombderbeit anticilghteledges eahdd ohaed
with a plurality of |iquid passage hol es continuously extending fromthe
t opsheet tolbheitntenabtlyabtposhedtfront and rear edges and transversely

opposed left and right edges. The absorbént article includes
a stack of: a backsheet having a liquid barrier effect; a liquid
absorbent layer; a hydrophilic intermediate sheet including
10 fibers; and a hydrophilic topsheet including fibers. The
absorbent article has a central region of a predetermined width,
which is spaced apart from the left and right edges and formed
with a plurality of liquid passage holes continuously extending

from the topsheet to the intermediate sheet.




