;e3el | 1$d 6(T| M ABSORBENT ARTI CLE BACKGROUND OF THE | NVENTI ON Fi el d 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 fromurinary incontinence, aammummmm}m t
for receiving a small anmpunt of nenstrual ~blfood, or the |i K& m
Description of the Related Art Thin absorbent articles such as+*gagy |iner

are worn by adhering and fixi ng ORBSORBENDNRRTECIHE of a croumh ortion of

an undergarnent through a pressure sensitive adhesive. Fig. ’u Iﬂmmm“m
sectional view showi ng a conventional, conmmonly 15 used thi

article 1. In the absorbent article 1, a single- or two-|ayer iwbmeeaed ate

| ayer 3 is dpapeseduan arbagksheeenzbar med of synthetic resin filmand
having a liquid barrier effect, and a topsheet 4 formed of hydrophilic

nonwoven fabike1lhSolfaktet FeKRAR1040 Al Oong the periphery of the absorbent
article 1, there is forned a round-seal ed portion 5 where the backsheet 2,

intermediate |ayer r8eakdanshaebnéi8he-diNAISEE - Bopged -ab%ﬂbfégletgﬁﬁgie

surface of the backsheet 2, on the other hand, there iIs provi a pressure

sensitive adRashves!wpinfl asadhes Qgséggifl%w@eﬁ %aquéwgshitgféféiéiﬁs of a

crotch portion of an undergarnent. "When the thin absorbent art

adapted for usenas aRRREYihiNehe¥t e 1d kSt 1di6: topshertnd 5ok Oﬁgﬁﬁaﬂc/
S

spunl aced - 2 nonwoven fabric conprising hydrophilic fibers su

rayon, and thecbRteherdiat 8p58¥6ind diedOrERdroteayhHydl anifi 1hydbaRkobE C
fibers or water-repellent nonwoven fabric. The absorbént article 1 of this

kind ai ms at negeeiruhndpdodNube ameunt xaf S5 body waste or discharged |iquid
such as vagi nal discharge, and is nade extrenely thin so as to feel

i nt egr at £l vviotegctrfilﬁt%gt ol RAL! RRAaQkdl Agtundergarnent. To this end, the
body waste or discharged liquid is absorbed mainly by the hydrophilic

topsheet 4, but thenipt epashahe alla&’f\:gl.é?s s‘M@hCQsiﬁaﬁ'?’ﬂrﬁwia%eoQolg by

wat er -repel | ent having noliquid absorbing function ncti1ons as a cushion

llayer for inmpew-Rg CoRbiacix{ggloMd Rt Banski 8 88 @fvge%rr%rt'ch-rgggl P)%H of

absorbent article 17of this kind is, for 1 nstance, used for |

absor bi ng andf ehalkRigdgrdnradhial ot SChakgguls Qenthe ihikgqdiesgharged from
a vagi nal opening of "a female. In"this case, the vaginal discharge or the

like is given to theqcaentsalsd 8GR 101dNenaRsREReMn A a1l EBnRonly
concentrated manner and absorbed and retained by the topsheet 4. However,

si nce thegconvent ikenal aRSRERt 34thigle 1absorbs the Iiquid

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 fabricis laidthereon.
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 are thermal bonded. Onthegarment surface
of thebacksheet 2, ontheotherhand, 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



20 only wth the thin topsheet 4, when worn for a long tine, the locally
applied liquid is easily saturated and left on the surface of the topsheet
4 to give an unpleasant feel to a wearer. As vagi nal discharge absorbing
sheets, noreover, there has been known a long-size type having an entire
| ength of equal to or 25 larger than 160 However, since it can absorb
the liquid only locally with the topsheet 4, the | ong topsheet 4 can not be
effectivel y opnwpred, f8brifhatompel $ bvalHywdraggi i led Ifiidpeird such3asi sayompl e
to provide an unpl easant feel. In addition since the liquid is absorbed
only with thentdgshéertedmediahe Janiear 3 dst fotnned bif gubdndbs @fph ydnosipaetc i s
| ow. Therefore, if it is, for instance, used as a pad for a 5 patient
suf fering frdibeirkd anr | wat g+ nepet lerencroandvanr dabtriivel y Ther geb aomivkah t Of
liquid is given thereto, such liquid cannot be absorbed in a short period
of time, readickycdaudi ng khter &infi gimd ktakageiviog & heiabserdeotunarefcl e
1. O course, if a thick absorbent |ayer mainly conprising 10 pulp or the
li ke is providdd bastear thecharkstektquaid stick &spseietalasiischaaget, asyd
napki ns and di sposabl e di apers, the liquid absorption capacity can be
i ncreased. Howewade ettteremtesior bbhh s biscte feedf ihhegrktad wiust the thotclso as
to feel integrated with a crotch portion of an undergarnent upon weari ng,
15 and its t bbckiessofsthequndedgsoméet equad tihd soensliyakher bbghwaste or
dischargedliquid is absorbedmainly by the hydrophilic topsheet
4, but the intermediate layer 3, which 1is 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 article 1l of this kind is, for instance,
used for locally absorbing and retaining a vaginal discharge
15 or the like discharged from a vaginal opening of a female. 1In
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



3 mm preferably equal to or smaller than 2 mm for instance. Accordingly,
it is inpossible to provide such thick absorbent layer. It is also
conceivabl e to provide an extrenmely thin 20 absorbent |ayer such as a stack
of tissue paper or airlaid pulp betmeen_tﬁe_backsheet and the topsheet.
However, since the vagi nal discharge or the like is locally given to the
topsheet in a concentrated manner, it is inpossible to increase the
absor pti on capadiieplef tohpriogdalel pnapppiledskinguiféednl y by 25 providi ng such
thin absorbent |ayer, so that it is inpossible to wear it for a long tine.
- 4 SUMVARY OF THEn| aNENTLON Theceresentiquivkerits absbhabebieenlywowked thé in
view of the shortcomng in the prior art set forth above. It is therefore
an obj ect of tbpehpeésdntini thenprranrt arpyovhdelaqthtnalabsopbioh Spaedi tse in
which a mnute amount of liquid locally applied in a concentrated nanner
can be rapi dlpwdi f Tosedfover &aflHr ges arfear fiors talmser, ptisenl asdar phanfoonat o
substantially increase an absorption capacity of the |liquid, thereby making
it possibde ptetueat theffbsbnbentrant mille forimatpngirdaretirdhdecandi ng to
the present invention, there is provided an absorbent article elongated to
have | ongi t udiedaltiyedppbsege famoun tamfl 1rhicmri dedyg es vandt he aersy ersselhy 1 bgpbs ed
| eft and right edges, the absorbent article conprising a stack of:
cannot be absorbed in a short period of time, readily causing
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 is 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 liquid only by

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

to wear it for a long time.



a backsheet having a liquid barrier effect: 15 a liquid absorbent |ayer; a
hydrophilic internmedi ate sheet including fibers; and a hydrophilic topsheet
i ncluding fibers, wherein the absorbent article has a central region of a
predeterm ned width, which is spaced apart fromthe |eft and 20 right edges
and formed wwth a plurality of liquid passage hol es continuously extending
fromthe topsheet to the internedi ate sheet. In the absorbent article of
the present SHIVMMARYOQF THE {IOYENFSON the internedi ate sheet underlying the
topsheet, and 25 the |iquid absorbent |ayer underlying the internediate
sheet are all hydr@pkipresert dirscirarigedhbisooeen swotkeas ovagi matieh schange
| ocally given to the central region is attracted into - 5 the inside of
t he absor bensharticomé nguenttthe gpiilolraa yt et dorah dbevel urll isytbéréfogoed
passage hol es continuously extending fromthe topsheet to the internediate
sheet in theaceobjatt refittue, pdeséns eichtentsion aondrogsdée e ahdlh dbeorbent
i nternmedi ate sheet, and 5 then absorbed by the |iquid absorbent |ayer
under | yi ng t betinfler mredilat eh shedhutAcanndnngb§,lieyed ilfodald Y agpilded in
absorbent | ayer, intermnmedi ate sheet and topsheet are nmade thin to provide a
t hi n struct ueecascennhated Mamndrocahlhe gapedllyidiuf £l oed obe radSaryedanbal e
being diffused. Therefore, the absorbent 10 article of the present
i nvention carfolre atedergthion asmed ugsetdefioloa ltongudstantially increase 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
a 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



For exanple, the central region extends |longitudinally of the absorbent
article in a strip shape of a predetermned width and the |iquid passage
holes are uniformy distributed 15 in the central region. In the case where
the liquid passage holes are longitudinally distributed, the discharged
li quid can be absorbed while being longittdinally diffused on the surface
of the absorbent article due to capillary action of theliquid passage
hol es. Accor tihrglipysitireoéibsbeptbenrbapacatyilleofiue heo etapyhl edy absbi bent
article can be widely used along its longitudinal direction. Preferably, a
fi ber densitpfdfhd héurafétyedi i quitgetssagyehhghes donarni radidisr e fleasd i yg of
the topsheet in the central region. By making the fiber density of the
i nt er nedi at e fshadathe25ohis lgdet t b i hichien teamiardal a treegh e, 1ihhdel degqiti b passi oy,
through the lIiquid passage hol es can be positively diffused through the
i nt er nedi at edsli¢esedl hooswuerotnd exdns iHreugh tdief finsiergetiiatel sheet; &nd
effectively, a difference in fiber density between the topsheet and the
i nt er nedi &t ethkeetbisprideel dgnttrhad  Iriegiich dlssqurledrer ald we e quadie t Dy Diig htlgdaer
than 0.01 g/cnB. It should be noted that the fiber densities in the central
regi on neans ihicbemedénsiet slese . ofAquamdiond yhasvayg irfot he quigh iphsisagebéot e
formed therein (e . g. , portions between adjacent |iquid passage hol es).
Preferably, atyeeasinomemediste sheptheed tapdhiclee aré madedtlate tsheedvige
fornmed of through-air bonded nonwoven fabric, of which synthetic fibers are
t hermal bondedthaneathudfuethes amvholwt tdig .1ddalliir gugknailtighoddedn be
nonwoven fabric is used, a soft contact feel can be provided to the skin of
a wearer duriabgowead whibeldbkian, &iffesddie dTatascerbet vaen adsacksht
fibers is relatively large in through-air bonded nonwoven fabric, the
synt hetirofi bertdcareohatrith prasemt ihkhenbhabascaluengatier timin amdlhseld £be
| i qui d passage holes, so that the shape of the holes can be naintained. It
i s al so possiabllenghatinfei.bers form ng the topsheet are coated with an
initial hydrophilic agent and fibers formng the internmedi ate sheet are
coated with a duralpbe bydmnppbi | tice 28eragedit .regicnhextasadswhengithaifabeys
formng the internediate sheet is coated with the durabl e hydrophilic
agent, hydropH khei bpsetkbthe hptechedinte shegt stampdefmai pradsedrihbnead
long tine, so that the liquid diffused in the internediate sheet can
per neat e t he wiidt dnadbshebenful ayessdage drd g alvemani £3omlly thssrebaeedit
is preferred that the internedi ate sheet includes a bottom | ayer adjacent
to the |igui drakser bent rkayeegabd.a 10rHayasadihacenthieo liheitiopabeate and
fibers formng the bottom

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 liquidpassageholes. 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



| ayer are coated with the durable hydrophilic agent and fibers form ng the
top layer are coated with the initial hydrophilic agent. In the case where
the fibers formng the bottom|ayer of the internedi ate sheet are coated
with the durable hydrophilic 5 agent, the_bottom|ayer of the internediate
sheet can remain hydrophilic for a long tPne, so that the liquid diffused
in the internedi ate sheet can be readily given to the |liquid absorbent
| ayer. That e$fectivelpr ef difédrehat thyfibphidansitty loétvden bt bopslayet of
the internedi ate sheet is higher than 10 hydrophilicity of the top |ayer of
t he i nt er nredeatietisdeett e ravediitaytaly epbeti ot ttheotetheal apshient iisspegfiatalh by or
hi gher than the hydrophilicity of the bottom|ayer of the internediate
sheet. Wth theahydoophi hightreshbri 0g0ted/a@s’ .ablveshbhedl bguhetgivenmat o
t he topsheet passes through the top layer of the internedi ate 15 sheet
whi | e bei ng ahtréidierd deastihe elsoih amel @yt ra bndgtibarmait€fibelr deadities
pernmeates the liquid absorbent |ayer. Accordingly, the locally given |liquid
can be readi by mhf{ised hard nabsonhed.i dRsef e1abhy,] et hernepsheate iande t e,
i nternedi ate sheet are bonded through an adhesive |ayer which is applied in
a plurality poreaficstr bptwerhendijagehanditudidnaklsgagk thbaeabsorbent article
and spaced apart fromeach other transversely of the absorbent article. In
t he case where thepradiiesbbeyl, ayet ileaappl brd idf sthb plapsthédty @hdstthes
extending longitudinally of the absorbent article, the adhesive |ayer can
exhi bit a funatieemediank dhkktisisgfohmedi qii dhkonghtadrnabhile@f ndbhwoven
absorbent article. In this case, if the adhesive layer is provided in
regi ons transweiselyoouwhidr éheticenicatibemd ardaneithalln®dohidedi do eacly _
passage holes formed therein, the adhesive |ayer does not prevent
per neat i D obthle WigHilot riatigh rithehkoqyhda passagiedelesvovdm faddtiti 08,
since the surface for contacting the skin of a wearer is not stiffened in
the central megdona siolf tf €ehsa O et abh ®ebptoviead tanthdandlnyobhaswaabad
i nfluence upon the skin. Preferably, the internmedi ate sheet and the liquid
absor bent | ageriageweskew eakddadednt e ugh the d@tdeshye deayerermbdg¢hcest
applied in a plurality of strips extending longitudinally of the absorbent
article and sFpaeed apaelatiosl leaciinthesuthassyeoseley mdnwdwesrabsbrbepnt
article. Preferably, each liquid passage hole is elongated |longitudinally
of the absorhertspithet £c fobbavea e hangl ¥ edicnal tNé ensisadut aigeornhabon
transverse di nension, and the |ongitudinal dinmension of each |iquid passage
hole is gradud ltheld idedieaseGags exilendi BY tham ahbodyapur bacenhef hbhes
topsheet to the internediate sheet . In the case where the |iquid passage
hol es are el engated daangidivdanal |y of the absorbent article, the discharged
| i qui d passing through the |iquid passage hol es can be given to the
i nt ernedi at e sheet whiikeahed pesdiiblesedaEleng fodmball yheftddehetisarbent
article. The absorbent article of the present invention has a thickness
preferably emqrltdd wartrsnml lieritilkan hyarophiirie pygeher abldy fepeals forming
smal ler than 2 mMm nost preferably equal to or smaller than 1.5 nm so that
when it is adheradtanthddixad 2heert abei costediwietinfa auarbdtleh hydrbbbdhlat an
undergarnment, it can feel integrated with the undergarnment during wear.

20 agent. In the case where the fibers forming the intermediate

sheet 1s 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, itispreferredthattheintermediatesheet includes
a bottom layer adjacent to the liquid absorbent layer and a

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



The present invention will be nore effective if the - 9 absorbent
article is constructed as a so-called |ong-size type having an entire

| ength equal to or larger than 160 nm In the present invention, the liquid
given to the topsheet can be absorbed whi|e being diffused in the central
region 5 longitudinally of the absorbent arficle, and then, |ikew se

di ffused through the internedi ate sheet |ongitudinally of the absorbent
article for abgerpirerdatdceikhqtha cabratlleenydbayetlidheyeaiosad fibéhe
absorbent article is of the long-size type, its length can be effectively
utilized. 10fdhmiabsohbentp dratyied aref coheepresentthenveantian hgdsophible for
use as a vagi nal discharge absorbing sheet. BRI EF DESCRI PTI ON OF THE

DRAW NGS Theageesent Innventdasre whelrebehanfidsest o dwb muiney frilel potrom 1oyéhe
detail ed description given hereinafter and fromthe acconpanyi ng draw ngs
of the prefepfetheehbodimedt até shbet prresesd t ediv ebh itbr, durishs hhaneyei 1ic
shoul d not be taken to be limtative to the invention, but are for

expl anati®n agdntipdehst antdtog Dayyr 0 dhe tihe cdiawiings: shegt ¢ahSrémain
perspective view show ng an absorbent article according to one enbodi nent

of the presenydiropedfliienfoki g. 13ngstamkppspl ahavi eneof i hedahisorhest in
article; Fig. 3 is a perspective view showing a state where the 25

absorbent arthel dnterfeidete Higeed ¢Snabpatrkhdlily sgetenorad thewligken
along line IV - IV of Fig. 1; - 10 Fig. 5is an enlarged top plan view

showi ng |i quethspabeagelipées; Mt Esg.i1H ikSpreSectédrdatvhearophlicity
conventional absorbent article. 5 DESCRI PTI ON OF THE PREFERRED EMBODI MENT

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 sheetwhilebeingattractedtothebottomlayer, 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 ofdiffusingthe liquidlongitudinallyof the absorbent article.

In this case, if the adhesive layer is provided in regions

transversely outside the central region having the liquid



The present invention will be discussed hereinafter in detail in terns of
the preferred enbodi nent according to the present invention with reference
to the acconpanying drawings. 10 In the follow ng description, nunerous
specific details are set forth in order tQ provide a thorough understanding
of the present invention. It will be obvious, however, to those skilled in
the art that the present invention nay be practiced w thout these specific
details. |In obbengerstlaxeormed thkrewn, Phesddives iveSaqe e doels ishtopherént
detail in order to avoid unnecessary obscurity of the present invention.
Fig. 1 is a perspettioveofithe dhauidgtlar vagh ndle Uigabarge shsonbileg .sheet
(panty liner) 10 (hereinafter called nerely "absorbing sheet 10" ) in a
devel oped st atieitasna $hhoe abheoshefac@Ear tbakecacagrdiaigkio one eshsdt nent
of the present invention; Fig. 2 is a top plan view of the absorbing sheet
10; Fig. 3 idsanperspeffenedvieveishawny sl Heatienyhereftbesabserbinghsbeet
10 is folded in three; Fig. 4 is a partially sectional view show ng part of
a sectionst akenwebengnkd herkdly- ha¥ ef baidgin¥lu2hcandpbingth? iskian enl ar ged
top plan view showing a pattern of |iquid passage hol es. The vagi nal
di schar ge absor bi ngreffeetbl®,refiees imeandiiate - shdetabsod benfe artgele,
which is to be worn by a female while being fixed on an inner side of a
crotch porti absefrbantubdee gad renti kawd senbegaatieth ohidh tdie adhdergar IBpé »
aimng to absorb a liquid discharged froma fenmale, such as vagi nal
di scharge. Hawnever, is t Agpllhked abhsor Benplarhileke obft hetpipsentxton@ihyon
should not be limted thereto, but nmay also be worn by a female while being
fixed on an ilenes tsiddealdfll yao€rehe hperbennt aktanlunged gpamnt apbarabsesh a
m nut e anmount of urine upon urinary incontinence or a snmall anmount of
nmenstrualobl eedh Behktr thenshewmieabodi rpet abishebabsorkicngigheet 10 has
right and left edges 11 and 12 extending in a |longitudinal direction
(Y-direction) and preferandy,easac€igas il Bngaddagit enslidg iisn 81bhgasyEr se
direction (X-direction) . The front and rear edges 13 and 14 are outwardly
curved. The nioglati tavadd nagfity edoese dbsdbband dzt Btk itovwed ek \u TohYedudsnal hat
t he absorbing sheet 10 is of an hourglass shape in top plan view The
absor bi ng shegimeh@iioh oflazge@- cahhfd & ongrai st dype dimend om,l eagdh the
(longi tudinal dinension) L1 of 160 to 210 mm preferably 165 to 200 mm
mor e pr ef er abloy gk £&die a1 9@ n ADE iU 1l 1L A gt Banseed e hdilBenNS eaiud01W is
60 to 80 mMmmand a mninumwi dth W2 is 30 to 65 mm More preferably, W is
about 45160 GfedPBaddy addektendih§er ohs e Body stieehcd bf LHY taplhicett ype
having a thickness of at nost 3 mm preferably at nost 2 nm nore
preferably atthHshtirhe@iutONshbetr ot het thandasthehdowaind ilfiguiel phBsage
t hi ckness is about 0.6 25 mm

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



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-I|ayer - 12 structure
conprising: a backsheet 21; a thin, liquid absorbent |ayer 22 di sposed on

t he backsheet 21; an internedi ate sheet 23 di sposed on the |iquid absorbent
| ayer 22; and a topsheet 24 disposed on the internediate sheet 23. It
shoul d be noted 5 that individual conponents of the absorbing sheet 10 have
a body surfacbsonbentgartept esis fcanst risteseds lesei-nallbddyorsay § aoe't ypeans
that surface of the conponents which is intended to be worn toward or

adj acent to thevibadpnoént heevieargrh ewhillet¢ e 1gageenthaurlfedcen. i sSiromnhiehe
opposite side and is intended 10 to be worn toward or placed adjacent to

t he under gar nmergseshteninhentabsor bilng Sheeid 1§ivenwoonthéheopabkeheetn2beand
the liquid absorbent |ayer 22 are bonded through a hydrophobi c hot-nelt
adhesi ve | ayebtirbekhe wibSbs beidihqyediPPused tbhe i nher nednatralsheelyidd are
bonded 15 through a hydrophobic hot-nelt adhesive |ayer 27. The

i nt er nedi &t e Isdhresitt 28 reaidl ¢ hef todps hgato rierar e ridnded thdot@leng hydeaplsebi c
hot - el t adhesive | ayer 28. As shown in Figs . 2 and 4, the adhesive | ayer
28, through whiftfuddre thapsiy@et h@4i ranskridbi 4 e eheedi adegsbedin2Blarer horded,
20 is provided in left and right side regions to | eave a region of a width
W5 t her ebet wedtgorenihaechithe fdhebsuept Ayeny28hée 9 irpti dpdloyd tdieeh t 13 yeach
side region, the adhesive layer 28 is applied in a plurality of narrow
strips extendiharefotdie ilfonget aldsorbert raacticle dfs dliet lad Sy g sheeipel .

In each side 25 region, noreover, these strips of the adhesive |ayer 28 are
arranged at altconsdragth pidretbe nef feect Tasisy artsiel digdect i on of the absorbing
sheet 10. The adhesive | ayer 27, through which - 13 the internediate
sheet 231and the |iThe dbabspehentrtliayero?2hapeeehendethvaitd drihesadliesibie

| ayer 26, through which the liquid absorbent |ayer 22 and the backsheet 21
are bonded, afer hpdd @ppd ieshimad @l stledidey Absqesinmy sHedps extending in
the 5 longitudinal 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 w dth BfItheDBdSRI BT TON sheerHE ODRAMENG®RI N body portion 20, in which
t he backsheet 21, liquid 10 absorbent |ayer 22, internediate sheet 23 and

t opsheet 24 are st arikepreklastainoemdisealidd perirnder 2S@bnbireupusly from
extendi ng al ong the periphery of the main body portion 20 but inwardly
spaced apart theomdehteinespedésyeiptgbh edgenllheteihattige Bhd ffoom edge 13
and rear edge 14 by WB = 1 to 4 nm This round-seal ed 15 portion 29 has a
w dt h of abouicdoh®asy iy drawdhgelo ft fige pRdifeirsalembodiment of the present

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:



conmponents of the main 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-seal ed regi on of
a wdth WB, thereby preventing 20 the right edge 11, left edge 12, front
edge 13 and rear edge 14 from being stiff Red. Therefore, the individual
edges hardly cause a foreign body sensation even when they cone into
contact with the webter '5siskinren Thwgddckphekrin #lewldiopiichabsqubaadawps 22
and topsheet 25 24 are trimed into the same size and shape, but the
i nternedi at e bbkes; 28ndlas a wdth W which is approximately constant as
showmn in Fig. 2. The wwidth W is snmaller than the maxinumw dth W - 14
of the absorbing sheig. 10.iHeaweeet ionkd widivhoMaiSorstémtidyal argeirddran
the m ninumw dth W2 of the absorbing sheet 10, so that transversely
opposed edgesapntithe.internedi ate sheet 23 are trimmed into inwardly curved
shape along the right and 5 | eft edges 11 and 12, near the center of the
i ndi vi dual5 edges 11 and 12. In the region of the width W havi ng no
adhesi ve | ayer 28 provided therein, as shown in Fig. 2, there is provided a
central regi oDESORDPT20M dFhTN®. PRPFERREDePMB@bIMEgT ON 30, |iquid 10
passage holes 31 are uniformy distributed. As used herein, "liquid passage
hol e" neans a hol e Thé gbiré sedOrimrerini Apitilngeadiechastgdhe fOIELrt®r @n
| am nate of the topsheet and the internediate sheet and through which a
liquid given detabe iwpshesd crhpapsefeketihembbaiiefbOEESBMI ngthE® the
central region 15 30 is a strip-shaped region having a constant wdth W
and ext endi ngpoyeent Hervenitiran v eopide Rfrdre sbxdabgonpestyidg. dddwitss.
shown enbodi nent, both the topsheet 24 and the internedi ate sheet 23 are
formed ofiat hr bughhai fobbowedy neesey et £ @by | tuménshs hepdd O ¢ passage vl es
31 extend continuously 20 fromthe topsheet 24 to the internedi ate sheet
23, as shown sat HgrtH.irMerelespesi picaldy,a tthe riondhviddakstbadidgpassage
hol es 31 pass through both the topsheet 24 and the internediate sheet 23 to
provi de an uppeeseneinvengppear i Dgwanlideedxoidy:suUiddsee Bf tbhe dsensheete 24
and a | ower opening facing the |iquid absorbent 25 | ayer 22. However, it is
al so possi bl eithate the thRdtvirkialrdseati npessage ol e Brapasseagyitiaugh
t he topsheet 24 do not reach to the garnment surface of the internediate
sheet 23 but thesdb5 specif pOSiddteii s . dwayirbebwier t hesgansent warf-aeeownd
the body surface of the internedi ate sheet 23.

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 discharge
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



In the central region 30, the liquid passage holes 31 are regularly
.arranged. As shown in Fig. 5 noreover, the 5 individual |iquid passage
hol es 31 are of an el ongated shape (elliptical shape) having its major axis
directed in the longitudinal direction (Ysdirection: MD) of the absorbing
sheet 10. The |iquid passage holes 31 are arranged at a pitch Py of 4 to 10
mmin the longitudinal direction and at a pitch Px of 10 2 to 5 mmin the
transver se digkaeikant Byd igdser wopehi hg tof beheormdiwiadfieha L & guh Ul ¢ dss age
hol e 31 on the body surface of the topsheet 24 has a | ongitudinal dinension
Hy of 1.5 to Ziyend &andaa tnaasveide aff megsotchHront i6n50f @rl undemgakrenapen
area ratio of the liquid passage holes 31 in the central region 15 30 is in
a range of 8 and 20%egThdéedi Wi th Wheofinddegzemental anedingnt 3@ siorbwhildhyutilie
| i qui d passage holes 31 are uniformy distributed, is preferably in a range
of 17 to 30 msdliarded Suoh a fiegelashenchies abgonbilngl sdieetgd 0 iHowanrer,, t he
central region 30 can face the vagi nal 20 opening of the wearer, so that a
di schar ged | ithe dhducabasrbaygt reatt idilsz bdr gee care dentc énvanhbipnr eve vé chdy
the central region 30. As shown in Fig. 4, the transverse di mension of the
i ndi vi dual | ilspildmpasslageehote, Dliti Bagraddigabe watec bgas Eeémadwawinli 1 dédiingui d
absorbent layer 22. Simlarly, the |ongitudinal 25 dinension of the
i ndi vi dual | ifpred passageénhelres Bde isf gr advakhypdetieased] arowardd roaermeingui d
absorbent | ayer 22. The liquid passage holes 31 thus elongated in the -
16 |ongituditalaiodcta onnugye baofiotmed thineglpdrherfiold oniimgaurtdcesses.
At first, the through-air bonded nonwoven fabric for formng the topsheet
24 and the thooughsredll banolent nofwosmesit fadbl ilcldod. form ng the internediate
sheet 23 are bonded through 5 the adhesive | ayer 28. Then, heated pins are
driven tAOough the Iratheatlown embbkle meaps hieled ab4 otrb inkyeshed erlideda atre gdheet
23. The pins as used herein have a circular cross-section to formcircular
hol es passi ngpiidirl@fghetigesshkeetrsl 0P eotwvodamg fimbai tondherdaid Brdi dat ttike
process for manufacturing the absorbing sheet 10 10, the two sheets of
nonwoven fabr{t-direestiet ched ifironteahdnged udidigds didr entli b tehd o iion)
and laid on the Iiquid absorbent |ayer 22. By stretching the two sheets of
nonwoven f abra trensvke skeahgrd¢aidioral(Xddieettdnon) t heThe quodtpassager kulges 31
el ongated in the longitudinal direction can be obtained. 15 Wen the
nonwoven fabrl?® arsd st4 etrzheditiwanntdley lconrgiedudi Thé diglectamd,ldftherdyay dl
gathered at imaginary lines Ly (see Fig. 5) longitudinally extending
bet ween adj acemd 12 guied ipassdde bokesdldlso sthathahet Absbirbéngdenséetyl( sis
i ncreased at front and rear edges 3la and 31b of the individual liquid
passage hol e @0 &1.hdurdlessEhapeenvodiopepllanasiaent | Thee chladonkel ndatHedthe
topsheet 24 and the internedi ate sheet 23 are fornmed of through-air bonded
nonwoven fabrile isTkheaefeioal lichel abbsos iz agyphéetvilly hasngtpl Easarnitt whintact
feel. In addition, since the 25 di stance between adjacent fibers is
relatively | adgeensioh) dulglofail 60bomdEd monwovehefably cl, 63 e EDDens, arere
hardly cut during formation of the |liquid passage hol es using the
preferably1l70to190mm. 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 65mm. 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 hasamainbody portion 20, which is a stack of four-layer



- 17 above-nentioned pins or the like, so that the |liquid passage holes 31
.can be easily fornmed. Mreover, since synthetic fibers formng through-air
bonded nonwoven fabric are relativelystiff, the shape of the |iquid passage
hol es 31 after formation can 5 be naintgiﬂﬁd_for along time. It should be
noted that the liquid passage holes 31 can“be easily forned as |ong as

ei ther one of the topsheet 24 and the internedi ate sheet 23 is fornmed of

t hrough- ai r botdeckt wos wowerr ifsdlngi:ca Hatlkahdert 2o ; pr aviide higoid aberirdentf eel
to 10 the skin and maintain the shape of the upper opening of the liquid
passage hol e Hyeppsadispared e bbdybsukéheeto?l | hen tiopsheedd 24k 4 athet ong
time, however, it is preferred that at |east the topsheet 24 is fornmed of

t hr ough- ai r b dibics provea ven thabliiguikbabsprbtatabbyerbd? h dig 4 dpglwetet24
and the 15 internedi ate sheet 23 are formed of through-air bonded nonwoven
fabric, as nexd iddrepbsssbver the iheermseéiabershast 2 anelof shoeld dpsheated?4
and the internedi ate sheet 23 is fornmed of through-air bonded nonwoven
fabric, the otlet imyibieddal neduednespisml @ eche crvaen f@alstiest pd Haveorded
nonwoven fabric, spunbonded 20 nonwoven fabric or the like. In the

absor bi ng sheedédiiOsuasatcenthdnad galaeat tshe flaicgui d Apasisage healeds 31 rydsy
uniformy arranged in the central region 30 of the wwdth Wo. Wen a

di schar ged | i s fia && 0 meansagh atls vofariengs ithd ocapbyegt ¥y emitoh ibe rhedded
surface of the absorbing 25 sheet 10, at the central region thereof, the

| i qui d passestds lreoouglrnt hewbhrquo o FuBissage: ol else Todwo fpehaeaéd odr, @hitlke
body surface of the topsheet 24, therefore, the liquid is hardly diffused

- 18 toward the ‘l@ftmeand surdhicedi de orgilonooputssitde sttHe ardtialimtegidad 30,
but absorbed while being diffused in the |ongitudinal direction along the
central negi oto 3 hatinngowwhed bgu hped satje deolte s 03thdiwide byt gt hertaim.
Moreover, since the individual 5 |iquid passage holes 31 are elongated in
the | ongituditied shseching endet heofibewodensity is increased in the front
and rear edges 3la and 31b of the individual |iquid passage holes 31, the
di scharged |iqui d prssasadiioegh dlhand guiedlpgsasagebsotiesntll st e2 bednwg
directed to the longitudinal direction. 10 In the shown enbodi nent, the

t hr ough-ai r bpsdedd noiweven af abtirephoblitngot hee 1 ©psheati 24 1agapr 26es THXO%
of sheath/core type biconponent synthetic fibers, of which the core is

pol yet hyl ene ilesepbéhal asget PEX) amddtidel istheatdd i st padtyedthyl Ereerd Hided and
is formed by thermal bondi ng the bi conponent synthetic 15 fibersusing hot
air. The 15 cotpooegh synhietrophobersflostimglt 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. 1In 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



t he topsheet 24, for instance, have a fineness of 2.2 dtex and a fi ber
length of 44 mMm and are coated with a hydrophilic agent for providing
fibers with initial hydrophilic property. Throughout this disclosure, such
a hydrophilic agent for 20 providing fibe with initial hydrophilic
property is referred to as "initial hydr-oé)ﬁi l'ic agent." Exanples of the
initial hydrophilic agent include: an al kyl phosphate ester salt; and an
al kyl phosphatltes niptted rrsad ta t Thehdms i 33 weidyhtheofl itdhd d efrshvedter?4 liayeab@2t 25
g/ nm2. The density of the topsheet 24 is from25 0.03 to 0.09 g/cn8B,
preferably 0.6 goonied, Tied ttheckdbssivé lisheert 8psheetoddh whietuiahe t1d quid ess
than 0.5 mMmm and the lower Iimt of the thickness is about 0.2 nm - 19
On the ot her daswibbame Idywaoud? and bberdbdckehaesvenl fabes igordded) rred heth
i nternedi ate sheet 23 has a two-layer structure, of which one | ayer facing
t he topsheet @fPpliiedefrr medtwralittopof ayerrd@a ssndgsheestdmdihqyén ftaei ng
the liquid absorbent 5 |ayer 22 is referred to as bottom | ayer 23b . The
boundary bet wemngitedimgpl Hayect28a ahthelad seafdion slayet 123b Thesaditadtpad by
the imagi nary dotted Iine, as shown in Fig. 4. The top |layer 23a and the
bottom | ayer @Bhtlee eadiorsiede ofaykfd 2 erdnd idferare Erergyddrat rg ddns taor
| ayer 23a are bi conponent synthetic fibers, 10 of which the core is
pol ypr opyl enep{Rf) iandHehe raheaich sies dREecandn d6rthéasdmeshihawheetf ileness
of 3. 3 dtex and a fiber length of 44 nm Fibers formng the bottom | ayer
23b are bi conpanetrdnisyat hetavef therent nfe whidth dheorBsbgsbPEY sincket he .
sheath is PE, and, for instance, have a fineness of 2.2 dtex and a fiber 15
| ength of 51 nmm HeTtes maipibgrignpoot idmBOI, danvh iy the leadethda: Rhe 1fiiduards
formng the top sheet 24 and/or the fibers form ng the internmedi ate sheet
23. 1t i40al smbpossemt elayeat 22, Wwintenmadidtel Srestud@s aadt tdpahaat di Oxrde be
added to the fibers form ng 20 the topsheet 24 and/or the fibers formng
t he internmed stackddethad3a poeidrsadd Ved pdrta cwpléscait iheosheatdyteord ng
structure biconponent synthetic fibers formng the topsheet 24, in an
amount of aboaloRg ooy peetighiehased thie mhenfbbey perghén By bt tieniaigiltyhe
sheet or coloring the sheet with the pignent, 25 the color of the
di scharged | ispadedbsoried don the abspebdt hge shiegit ealgebe 1natdert essge 12,
recogni zable. The basis weight of the internediate sheet 23 is 25 g/ n2, -
20 and the nepont cbhge drasdreacfeddel enlyive=9heet rns, f TG dhd-GdrlER
g/cnB. The fiber density of the internedi ate sheet 23 is higher than that
of the tapshesbrlion@vdhibde widilepenmsoutn 1fidemmdensivhidiet neemdihei dual
i nternedi ate sheet 23 and the topsheet

components of the main body portion 20 are heated under pressure

for heat sealing. Betweentheright edgell, 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 Wl



5 24 is preferably equal to or higher than 0. Ol g/cnB. It is also possible
‘to provide a difference in fiber density between the top | ayer 23a and the
bottom | ayer 23b in the internedi ate sheet 23. In case where the fiber
density of the intermedi ate sheet 10 23_i§ hi gher than that of the topsheet
24, a liquid given to the topsheet 24 can Be readily attracted to the
i nternmedi ate sheet 23 through the |iquid passage holes 31 and readily
di ffused to suf rrdendiosgsbiingt Bbeent B0 nedieateresheéhe28idth Wasies wdgh tillye
fi ber density of the bottom|ayer 23b 15 is higher than that of the top
| ayer 23a in ldmgemtraredilas enishioaim 28, dtdn Whe otther aterad;bitne dhiegd d 0,
diffused in the internedi ate sheet 23 can be wdely diffused toward the
gar nent surf ase tfhedi ng anserdrisglivd opbssebeatigeayef 22 st dhedd tdtee |sheeitd
can perneate the liquid absorbent |ayer 22 in the diffused area. 20 It
shoul d be notz3d ardwat rtimeetd betodimeatdry @frudie shapehaeébngdtaadridtet and
i nternedi ate sheet 23neans fiber densities of portions having no liquid
passage hol e Bdft reddes déntndl 12 pgiear 3Me kentke oAt eaedidiwel dheleteddds
nor eover, the biconponent synthetic fibers formng the top | ayer 23a are
coated with ahl 2sndni2i al hydrophilic agent, andthe
bi conponent syntheti cfibers formng the bottom | ayer 23b are coated with a
hydrophilic agent fln tpreoviedjirom bifbéhs wi tthh dwé atd eidy drooplHd o v Qpefdry .
- 21 Throughout this disclosure, such a hydrophilic agent for providing
fibers with dif ghteridett aitdddin pragpehbyni snreflgrred tloens {dymbligled a
hydrophil i c agent." Exanples of the durable hydrophilic agent include: a
m xture of ancattydl phgiphaiteotatveirdth Balt Ironhaickintgallrdqi &D30ankemiat ons
and one conpound sel ected froma betai ne conpound containing 10 to 30
car bon atlons,passadé droleetlenmrsauhidndmad ysditonabeatsdl t ;Aanted Modding of
an al kyl phosphate ester salt and a pol yether nodified silicone. It should
be not ed t hat"1eutdraidsadytbdphiheanpreopet tywhibyh 1@ absnebico prapplddachdy
appl ying the al kyl phosphate netal salt (which has been nentioned above as
one exanpl e od mbehanithal floydreopty | &clagentkei vfa digg geopbases wadghihd han
in the case where it is enployed as the initial hydrophilic agent. In this
case, a |ineatntadkyddphospbiatet pahdsshuoughl whaeht ai Niiegid2 gliveno t22 thay bon
atons is preferably enployed so as to provide the durable hydrophilic
property. Hydropsihéetiday pssset I ghershHawrt arbbaihent| eyter c@l3brahatedirord he
top |l ayer 23a, and the hydrophilicity of the topsheet 24 is set equal to or
hi gher tha&n thatisfat berbhptthapkdyerg2dh. hdkdhg a, cohethop Wayeh 2Fa 22H of
the internediate sheet 23 < the bottom | ayer 23b of the internedi ate sheet
23 S the topséreeén@ingwtérreispesttioe t hendiytdraphide cldsorifioepratiaw y,0.t he
| i qui d absorbed by the topsheet 24 is attracted by the hydrophilicity of
the bottom | ayer 23bnwiihehshewposmboditesh berssth the tapshest 24 and htidhe
25 topl ayer23a therebetween. Therefore, theliquidisattracted to the bottom
| ayer 23b whilietbenadidtéfsheed, 2 2nad et Hrermed oifedt msughirea 11 hondedbsorvrerdn
| ayer 22 fromthe bottom | ayer 23b of such

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 liquid 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



- 22 high hydrophilicity. Here, the difference between
theinitial hydrophilic agent and the durable hydrophilic agent is such that,
when fibers are wetted with a liquid, the initial hydrophilic agent will 5
be washed off the fiber surface in a ShQrEL period of tine, but the durable
hydrophilic agent wll renmain adhered to Re fiber surface for a long tine,
as conpared with the initial hydrophilic agent. On the other hand, the
hydr ophi | i ci t§o rre@es idwer mdfiwhybeetvecattirage rwetngr sugdarhasdnpoves kooly
absorb a liquid can 10 be higher in a fibrous |ayer having higher
hydr ophi | i ci tyuxfaee i of atlié¢ binusrhegbatdashert | 2er hydrophilicity.
Asnent i oned above, theinitial hydrophilic agentsapplied to the fibers formng
the topsheet 24 andin hehe opentageetr 23pi@f Ithe tihw drivpdichtre steapt B am 131
gradually drop off fromthe 15 fibers when given a liquid, but once the
fibers are wetredreguharhy brgandedpas8agebotor ipefrigat iSon mofretdved,i duied
t hrough the fibrous sheet can be kept. On the other hand, the bottom | ayer
23b can keéep hmdhvhyerbphidiid tpasssrgen Hodeg Bilmerduef tan tdieoryatadd eshape
hydrophilic agent. 20 In the case where the durable hydrophilic agent is
used for the betloptieykr sh3pedf hHaheingt etsededbe sheet @Bractedhén the
hydrophilicity of the bottomlayer 23b is set higher than that of the top
| ayer 23a, nolenyerydinil quirectaonber - fferseibrandD plbsoriedbevebint tHeet
fiber density of the top |layer 23a is set 25 higher than that of the bottom
| ayer 23b in i1bGe iTheednediiat pashege X3led 31t birs gsaseEngad|dtgu gigckehy taf t he
internmedi ate sheet 23 is mainly diffused to surroundings in the top |ayer
23a, - 23 bHuto sihom tthethgditophi tudinyl ofitdw ot taovl bayerp28bhikx of
relatively high, the liquid, which is being diffused in the top |ayer 23a,
is attradtOed 2ote he npotitrorbHeayeranz3ersanditrken iant r athedappe ampebisory ke by
t he absorbent |ayer 22. Since the fibers formng 5 the bottom|ayer 23b are
coated wi t h ttbkeedinabtediydriophild paagetygs hodree8lepn the body surface of
above- nmenti onedf uncti on can be mai ntained and perforned for a long tineg,
even if a |liquhd tspsiepett 24l yasuppl oregl tidtred b. dinersdioen dpeohat 1 ttdhat
the weight ratio of the fibers 10 form ng the bottom | ayer 23b and coated
wi th the dur abheatyyds apanswe agerdinendinm iHX exfm@dibate $héemm23 Tise open
preferably higher than the weight ratio of the fibers formng the top |ayer
23a and coat edraatdattite oifntheé dliduidr pphsbge ragerd 3tloin e neet redi mdel gheet
23, and a difference therebetween is 15 preferably equal to or nore than 5%
by wei ghtl5 By3tmksnint Aermapgghofrétto ADgher in the bottom |l ayer 23b, the
function to attract a liquid given to the topsheet 24 to the bottom | ayer
23b can be i nprovedThé&oridtdreWbicfutdeatzsdrizdnrebayer3@2inarhyi@dbsbebeiguid
material s

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 thewearer, sothat adischargedliquidsuchasvaginal

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



20 known in the art can be enployed, as exenplified by airlaid pulp, a
plurality of stacked sheets of tissue paper, or the |ike. However, in order
not to deteriorate a feel during long-tine wear, it is preferred that the

| i qui d absorbent |ayer 22 doesnot contain %arti cul at edsuper absor bent
polynmers (SAPs). 25 If the particul ated SA‘\ S are used for thin absorbent
articles, the hardness of the particulated SAPS may possibly irritate the
skin of a wealergibudinatidiseetaonemhydbei fgrwesr thnougdsahe -fUl owdrer e
the Iiquid absorbent layer 22 is forned of airlaid pulp of which pulp
fibers are jobnedesseh. ahtadiyste Bhedéhrofigh-rastlaordedinodeeysn fabric
confortable to wear and its |iquid absorption and retention capacity can be
i ncreased. | nfohdarasiapthentomheat 2l darplithe theousdsiasi mebgHedirsorabmign 45
g/n2 and the density is about 0.0l g/cnB. In addition, it is of a thin type
havi ng a t hi ckaksscdforabouning3IhepiotZrmedidhe sheditvRduate hdhdsidviehtaysr s
28, 27 and 26 are applied in a plurality of strips having a w dth of about
0.5 to 1.% 10thenadikshvarkayer afhed Thena peethdopifs. abetarilvers thmaugh he
transverse direction, as well . Each strip of the adhesive |ayers

pref erably hatha basizanei homothaboepsireed 28 tp rithe |intshowd ¢ dee ntest

t hat al though the adhesive |layers 28, 27 and 26 are depicted to have a

gi ven thicknegs.i mheeigechisonatdviiere bi HEve adcandulbrasrassesettion he
topsheet 24, internediate sheet 23 and |iquid absorbent |ayer 22 are

depi cted t o hévemclieasndacds tdrepabeimgehrouhe tatheseetes bayemnsicares faryid hi n
in actual products so that the internedi ate sheet 23 is substantially in
contact wi th Thertapsheetin2zhapdothes|fioqumahabsorieinig t ayaebs22bi2@ Horett he
adhesive |l ayers 28, 27 and 26 for bondi ng adjacent sheets of the nmain body
portion 2@ ptefethbl gwosetiees sa ofomnomeioveny gabalief iareadhesthedrhien the
hot-nelt type ol efin adhesive is suitable for a case where the absorbing
sheet 10 cont dpngibndaneimdthentiah, (¥speceationh andrleidromatleded qald
The aroma 25 chemi cal may be disposed in any gap between adj acent sheets of
t he mai n bodyapeotrbent2Dayé&or2d nsBynstretbbingoree chenisbak tsay £ beorappiered
onto the garnent surface of the |iquid absorbent - 24 23b can be

i nproved. For faheitiquitteabsngbendihal e 2z tisamy tbsdrizpnitd paterpel lso kemwn
in the art can be enployed, as exenplified by airlaid pulp, a plurality of
stacked sheet 8loélbongstiedpapetheSlongibedinae. dHoeeveon ¢an dvelesbttmingd.
deteriorate a feel during long-tine wear, it is preferred that the liquid
absor bentid ayer 22 wbes tiai ncowbuen fadrtiiccit stted tsheer b shrebkong pobgimal (
SAPs ) . If the particul ated SAPs are used for thin absorbent articles, the
har dness of tHérpattiboul fiileer SARP® gayhposdidt ymaginary 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 31lb 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 using the



10 irritate the skin of a wearer to deteriorate a feel during wear. In case
where the |iquid absorbent layer 22 is formed of airlaid pulp of which pulp
fibers are joined with an acrylic binder, for instance, it feels
confortable to wear and its liquid absor_ptli70r_1 and retention capacity can be
increased. In the 15 case of the airlaid pulp, the bas is weight is about
45 g/ n2 and the density is about 0.01 g/cm. In addition, it is of a thin
type havi ng a@beveknertieredppins 3 the dikepmeoTheat nelhei Higliddiressdgee
layers 2 8 , 2 7 and 2 6 are applied in a plurality of strips having a
wi dt h of abouftobes 3ian Bez@sivhy {miresd ar dlomecareyeds Bitcaspntbhtof ik no
1.5 mmin the transverse direction, as well. Each strip of the adhesive
| ayers pref er BrHina$haopadi-e iwdrgrdednonsoven fabrit3agg melakt vehod i ffe
noted that although the adhesive | ayers 28, 27 and 26 are depicted to have
a given thickieesshape hf dd ildmlidy pewsageohokeg. 34 afide asf ermasinn ,carhe
topsheet 24, internedi ate sheet 23 and |iquid absorbent |ayer 22 are
depi cted to hawenzirbaanedsfoheaebengeeimet he adhesive layers are very thin
i n actual - 25 products so that the internedi ate sheet 23 is
substantially in coht adtowld fpet hetedpshebttined ldmbitcheakisqgedhabssr bentan
| ayer 22. For the adhesive |ayers 28, 27 and 26 for bondi ng adjacent 5
sheets of thebergasblodyfquuad eis 20ngpaefelriaity arsedfi the hopsheét 24 pand
ol efin adhesive. The hot-nelt type olefin adhesive is suitable for a case
where the absth®i Agtehmediadecsmesitns i air boamedenifc ahrcegpheeiial Iboraled
citrus aroma chem cal. The aroma chem cal may be di sposed in any gap
bet ween adj acepewshertSal0iof tIhe oxgier bodprpuitieoa 20ft Foontiast afesl tde
aroma chem cal may be applied onto the garnment surface of the liquid
absor bentlO ayehe 22kimt and mainpa Shapee exttapeli oy tihe tympd ongdnidiqualf the
direction and having a width of about 30 to 45 mm In this case, if the
above- nent i onktdahod - pessagypeo bt edl neppibesive 5 Usedodp plafadeicfattiien of
a hot-nelt due to volatile conponents such as |inonene contained in the
citrus arona toesheat 24 fragsal Ltohg Ubue edsivayerdhesi ve poefercad bmat at
prevented. On the other hand, the backsheet 21 is fornmed of a PE film
havi ng a basi seaet dgiite sbpabeet 24 iy fRraad &f tthirckgbss iaf b@fdednwrofoven
,C,(.m

( fabric. Most preferably, both the topsheet 24 and the

15 intermediate sheet 23 are formed of through-air bonded nonwoven
fabric, as mentioned above. 1In 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, theliquidpasses through
the liquid passage holes 31 for permeation. On the body surface

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



On the exterior surface of the main body portion 20, i.e. , on the garnent
surf'ace of the backsheet 21, there is provided a pressure sensitive
adhesive layer 41. This pressure sensitive adhesive layer 41 is applied in
a plurality of strips 25 extending in the1 ongi tudi nal direction and spaced
apart fromeach other by a given distance™in the transverse direction. The
pressure sensitive adhesive layer 41 is a hot-nelt type - 26 rubber
adhesi ve. Thetgaantihhsurdficendfrighd prdssagiopasivtisiceathesenerbhayergidh i s
covered with a rel ease sheet 42. The absorbing sheet 10 is fo3ded at fold
lines La and 3® shownabsofbgd Whinteo keiny edipfysedate shewldmyifiwglirkl and
S then wapped in a packaging filmin such folded state. Here, the fold
lines La and dbreg¢tlpn eflerabt e sentatalposgidtnld bavssy ideal phuididassaafe
i quid passage holes 31. When unfolded fromthe state showmn in Fig. 3 to
the state shownlés FHi gistribuspsivehsrdin extMdiovemr edses e drefitviatualhe
fold lines La and Lb. Since 10 the fiber densities of the individual sheets
are increasedlbquithepsseages hodedi sthargedel oguatded whan tiver rl,ormit yshissilbl y
di ffuse transversely along the creases resulting fromfolding at the fold
i nes La and dbred¢ioiwevernd ithet liébeasdembere ishe noreasesl ¢nosket ficont guid
passage holes 31 elongated in the 15 longitudinal direction, the liquid
trying to di ffese edges 3la and 31b of the individual liquid passage holes

31, 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 is polyethylene
(PE), and is formed by thermal bonding the bicomponent synthetic

15 fibersusinghot 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. Thebasis weight of the topsheet
24 is about 25 g/mz. 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.



transversely along the creases can be readily absorbed into the absorbing
sheet 10 through the liquid passage holes 31. For wear, the rel ease sheet
42 on the exterior surface of the main body portion 20 is peeled off after
the absorbing 20 sheet 10 is unfolded to hge_state shown in Fig. 1, and the
absorbing sheet 10 is adhered and fixed on“an inner side of a crotch
portion of an undergarnent through the pressure sensitive adhesive | ayer
41. A discharged | iQuittesetchenbandgitted tirsaobhrgéritorndmahbywdbeqifedir it
the central region 30. The discharged liquid locally given to the centra

regi on 30 pasSesmihgouth itrttes irogebitaet sPdettu@ 3t basapi t @t ya wet i saruaft dde

| i qui d passage holes 31, while - 27 being diffused in the | ongitudinal
direction al omf) wikclcemte alayeygi Hac 3y have ngoddteedt QA d passage-dwles a3l
fornmed therein, and is then given to the liquid absorbent |ayer 22 fromthe
i ntermedi at e shpeta®d: 2BaShndethbeofhidierl adensifbyiafy the 1igeldedsimaheet
23 is higher than that of the topsheet 24, the liquid having passed through
the |iqui & pabspge2Rdlsese Bdried dbfafsuset: dnnl s her 2Bber NBlde Bbanshegtbadecthen,
the liquid diffused in the internmedi ate sheet 23 is attracted to the bottom
| ayer 23b 10 the dugh lelyerf DBetarodh tdfe bbetdur By er B3l dphihtdtcageatbpaHang
hi gh hydrophilicity, and thereafter, perneates the |iquid absorbent |ayer
22. Accor di nglyagievany tdwiigdd itires af ahbhhnit yRiey. i4t.s Thgut dp abswsptioen
capacity is relatively large. 15 EXAVPLE (Exanpl e) An absorbent article
havi ng t he samed sheusdtiren dayehal3ks Aot drmdd g8 .dik fled mtWBSb oF €pareibe rkne
topsheet 24 was fornmed of a through-air bonded 20 nonwoven fabric

conpri si ng sheathiegrehé yipep bl £ypemp aEnta sy i hetngorfdhers/{t Hdie € aridamas,

PET; the sheath was PE ) having a fineness of 2.2 dtex and a fiber |length

of 44 nmlOTheobashisciweilghtowas i 25 @l yiEr ol éhe damsSiahny Was Sn082h ¢ o,
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?,



The internediate sheet 23 was fornmed of a through-air 25 bonded nonwoven
-fabric of which: the top | ayer 23a was conprised of sheath/core type

bi component synthetic fibers (the core was PP; the sheath was PE) having a
fineness of 3.3 dtex and a fi ber - 28 %gngth of 44 mm and the bottom

| ayer 23b was conprised of sheath/core ty bi conponent synthetic fibers
(the core was PET; the sheath was PE) having a fineness of 2.2 dtex and a
fiber | ength aid Sdhemmedrhef et sdaves ight afas RS gyt o tdhedtop 5 Arayrer0 .23a
was 11 g/ nR2; the bottom | ayer 23b was 14 g/ ne) and the density was 0.0833
g/cm . The |itpitd ldbgdrchént Treyéibe2 dessfoyned tbk antebanddpatp dtewén@a
basis weight of 45 g/ m-, of which pulp fibers were joined with an acrylic
bi nder. The wislthidNenfthiame tbent ol thediopsidetl@4vasndethatd 2Bfemrndddn
pitches Py and Px of the |liquid passage holes 31 were set at 4 mmand 4 nmm
and t he | ongifikkndendingriss toredty t had ritkenteddrdeesisee d2Bearsd the Wopathetdte

| i qui d passage holes 31 were set at 1.8 mmand 1.0 nm respectively.

Mor eover, 5t he24 HisckneSsrably keyatisophd my igheet t Hdn WaPiser cal. 11851 smlskh
(Conpar ative Exanple) An absorbent article having the sane structure as

t hat shown i nods gib e was ppoepaked. dFHfetdrecd dpslieek rddens ety iest wespwieaced
nonwoven fabric conprising 55% by wei ght of rayon, 30% by wei ght of PET,
and 15% by wetghtlagerPP3a andl tlayibogtam layer 23b in the intermediate sheet

23.
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 liquid absorbent layer 22 in the diffused area.
20 It shouldbe noted that the fiber densities of the topsheet
24 andthe intermediate sheet 23 means fiberdensitiesofportions
having no liquid 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.



20 hasis weight of 38 g/nZ. For the internediate sheet 3, a fibrous |ayer
-formed of a bundle of hydrophobic PP fibers and having a basis weight of 18
g/ m- was used as a top layer, and a through-air bonded nonwoven fabric
having a basis wei ght of 30 g/m was used gs_a bottom | ayer. 25
(Evaluation) At a central region of the a% orbent articles of Exanple and
Conparative Exanple, 1 m of artificial body fluid was - 29 dropped onto
t he body surfBleceowfhohe tbpshebiscltosuret esofhlanhydirdéphilier pgkaecdiutk
The tinme required for the artificial body fluid to di sappear fromthe body
surface of therevpdheett kes smedthicded adflteehydr oppi hijc tthe ety i eiad f doogyd
fluid. It took 5 8 seconds for the absorbent article of Exanple, and it

t ook 25 seconts £9r dhealbgohpeénephiticl @geft COnimeatd has Bfamile.dudartde t he
artificial body fluid was prepared such that 8 g of carboxynethyl cellul ose
sodi um 80 g hydybypkelinagedtgirndlwdrli amicttivre dé anda gkl phodphatkhyartegen
carbonate were 10 added to 1 liter of ion-exchanged water, and 8 g of Red
No . 102 &s aszbt eanigiadert 10&s Blredmsromddetst aed ene. cédspbasdedrected
descri bed herei nabove, even if it is of a thin type, the absorbent article
of the presenfréomvantéon cancatsouid acémwcal hingi Mentd i Jidhibora sthomd, a
period of time. 15 Although the present invention has been illustrated and
descri bed w t$ulfgpectestrer el ang endolfomnte tdedrigoand & shetbdebef an
understood by those skilled in the art that the faregoing and various ot her
changes, oni salloyl b griditie esserayabe amtle phéyetheandod heted o5 i Wi ddreut
departing fromthe 20 spirit and scope of the present invention. Therefore,
t he present i hvestiowlhd doulatenbtthiae thdedsteabie asyditopt 1 ¢ ot dyse stpe iy €
enbodi ment set out above but to include all possible enbodi nents which can
be enbodildd whl$e noa sropideddoypassiyet mod e Maf lenghd dygraeod néttdil reesipect
to the feature set out in 25 the appended cl ai ns. - 30 WHAT IS CLAI MED

| S: (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. 1In 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 toplayer 23a therebetween. Therefore, the liquidis attracted
to the bottom layer 23b while being diffused, and then permeates

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



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: a backsheet having a liquid barrier effect;
a liquid absorbent |ayer; a hydrophilic internedi ate sheet including
fibers; and a hydrophilic topsheet includifig fibers, wherein the absorbent
article has a central region of a predeterm ned width, which is spaced
apart fLomthei¢efhydnophightiedges and forned with a plurality of liquid
passage hol es continuously extending fromthe topsheet to the internediate
sheet. 2. The absoriber¢, ahtiddlf€caensetbdtwddn tite that iral hywhepiin itheyent
central region extends longitudinally of the absorbent article in a strip

shape of a pradetenei dedabi €t hydnscbh hei ¢ i syl pos sagenh hales, aresnd fisrd vy
distributed in the central region. 3. The absorbent article as set forth in
claim1l, wheretre weftdérwvidéns tyqafid,heheniat oedl aipdshsieilis daherwilian a
fiber density of the topsheet in the central region. 4. The absorbent

article a$ sebefurdied wfd ahe Sibabhaenaiface dinf & estence gerifdder dens) thut
bet ween the topsheet and the internediate sheet in the central region is

equal to or htigheturdrdre AyQtoghddBc agenBlvili rdheiabhstidend tar thelEims set
forth in claiml1, wherein at | east one of the topsheet and the internediate

?hget i s fornedroice fveughoayrt iendes conpupedan iftabt he i nat iwhirghisogr dietd c
Pers agent. On the other hand, the hydrophilicity means 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, aliquidgivento the intermediate sheet

23 is mainly diffused to surroundings in the top layer 23a,



are thermal bonded to each other wth hot air. 6. The absorbent article as
.set forth in claiml, wherein fibers forming the topsheet are coated with
an initial hydrophilic agent and fibers formng the internedi ate sheet are
coated with a durable hydrophilic agent. é.3 The absorbent article as set
forth in claim®6, wherein the internedi até&~sheet includes a bottom | ayer
adj acent to the liquid absorbent |ayer and a top | ayer adjacent to the
t opsheet, andbfit benseftdrent ydr oibtel hivt 1 toyro £ dherb crteonchay ed 2 @btils i dilen tdiiresb) e
hydrophilic agent and fibers formng the top |layer are coated with the
initial hydrophgh; cregéntnid, Wihecllisobbing drfifiudesd da et tfopr LAyen 23si m
7, wherein hydrophilicity of the bottoml|ayer of the internediate sheet is
hi gher than hydrapbréctéedytof thaebobpohayeyenf23he amd erhedi it ter sdeed ,ta@nd
hydrophilicity of the topsheet is equal to or higher than the
hydr ophi | i ci t gndkbisleeblectitohhé apeo rokentthiea yert 22 nedd iatee shedtibe®s fidieming
absorbent article as set forth in claiml, wherein the topsheet and the
i nt er medi @ e sheebtotarem bonged 23y eughcantadhesthethaydurathl e hydrappliied in
a plurality of strips extending - 32 longitudinally of the absorbent
article and spaeerd, apacoviemon leaebogthrent i ansdemseityt cof céheealsiortheimed
article. 10. The absorbent article as set forth in claim9, wherein the
adhesi ve | ayeandspgur Hormked fiar medbogst imansanerrsdlfy aolil gudld theramrdtredly
region having the liquid passage holes fornmed therein. 11. The absorbent
article as sesuppiiddi hhekratm 1, wherein the internediate sheet and the
| i qui d absorbent |ayer are bonded through an adhesive |ayer which is
applied in a plural Ityshdulbd reesnabad diatg thengetigdtnabt yood £t tiee ahides hent
article and spaced apart from each other transversely of the absorbent
article. 1I2. Toemabgorthentbartant| bapsr s@Bbf arich ¢conttddi with wiher edur asioh
| i qui d passage hole is elongated longitudinally of the absorbent article to
have a | ongi t hddnaphil rensgent | tar gare tihare racdianevehsetd? Behsimme fatubIhe
| ongi tudi nal di mensi on of each |iquid passage hole is gradually decreased
as extendi ng highea thedythaaicthtotathe dbpbhefibds fheminyeriedoat agheet .
13. The absorbent article as set forth in claim1, which has a thickness
equal to or sPBkl end haort:dmviid. thee iahitdrdientydrdplel Biasagehtf ardt hthen
claim1l1, which has

intermediate sheet 23, and a difference therebetween is

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, in order not to deteriorate a feel during
long-time wear, it is preferred that the liquid absorbent layer
22 does not contain particulated superabsorbent 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. In case



an entire length equal to or larger than 160 mm - 33 15. The absorbent
rarticle as set forth in claiml, which is adapted for use as a vagi nal
di scharge absorbi ng sheet.
. A9[ . A99. AL?. AL% ALL. A9n. A99. AL. AsnL. Al % A 9. Al % Al % Al % AH9. Al L. A 9. AH. A[ 9
. AHO. AHO. AHL AL. A L. AT[. Al Al _Al.A A n"A[ L. A59. Al r. ABGXz89XYudj no”
| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caljerd ddle dlicwlickabbochenabidyerX?2 is formed of airlaid pulp
?y7u} xsni d_Z]]ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]lca]ca]calc
a] ca] ca] ca] cadEledle a ek chllow] € af va! GBI atdt0dlan acrylic binder, for
Ctxsnid_Z]]ca]ca]ca] ca]ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
a] ca] ca] ca] calrsfzrdealtaedl]capnid ebove t@wddc dnd U S1ighifl dbsorption
}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] @ cedtezr} tidw ajap @iy dambe increased. In the case of the
prrrtHI T A $SETESURE ((((:)*p+\-b-"./012}xsnid_Z]]ca]lca]lca]lca]ca]ca]calca
] ca] ca] caPca] &b bad ¢ gjudal,c ahe dbasi = ajedahcal s almajtc 4Fca)vaked] tiaé cared]toal ca
I 2] 33344696v7778889"9 9z: ;
<=>V>] >?@\. C3CDRBREXHni0d_FYtrd] cdncafidakéaheal calsalfca) thlsal wad dajwdajecal ¢
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal EEnNEoOEEEGOGPGRHSHHI gl h
| JKKKL a thickness of about 0.3 to 0.7 mm.
L/ LOLLI M NNPPQORRST} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] ca] ca] cdllva)icalicdldea]lcafibal taé clad o < 2B¢ a2 T, USETARRNADANAKDEXY. Z
vZwZI [<\\o]]" _S P'| "'m aa}xsnid_Z]]ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]
gg] cal ca%c cﬂ ctl ca il cal Ty caf cet] ciad < dj acal ros] & a ick]rc aj i alkeal tadakib lidec Ge.ce\ de
eeeee2f 3ffg
h! hj hkhhA@hhhtrh} wsnict afjd et andedbta cifclapcd].Cat c ) Sajnci) capcajaradvea]sza] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! hhhhj j kkl mbnsnOrPent nmmmm
mmmmmnnn3n4niin@dni csnkd wéll[lca] Eafbakeaped] dad edheal vallegkca]pad fajadlyca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! TnDoPoRoo{ ppp$g+qar st u
uOwmt wly _zz|Ba 3 d YgENlx sreiigiht] ofapbalital ced chl apirta] cat csijcal ¢ deajataa]l ¢
aJ cal ca] ca] ca] ca]ca]calca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!l Nvr}T~v6=@M xsni d_
Z] ] ca] ca] ca] cehaa]akivalgha]tted cajneedicad dalyeajscaBealtajod] 26]and chbpiadea] ca
cal ca]ca]ca] ca]ca]ca]ca]cal:i-k""F30
A xsni d_Z] ] catecdlacaed capdaknatbatkaksa) ta]tded cadata]cealc afiew] of] Eagcad caldca) ¢
aJ calca]lca]lcalcalca]lcalcalcalca]ca!)jhel\5s9v}xsnid _Z]]ca]ca]ca]ca]ca]ca]ca
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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 1is
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
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airlaid pulp, a plurality of stacked sheets of tissue paper,
5 or thelike. However, in order not to deteriorate a feel during
long~time wear, it is preferred that the liquid absorbent layer
22 does not contain particulated superabsorbent polymers
(SAPs). If the particulated SAPs are used for thin absorbent
articles, the hardness of the particulated SAPs may possibly
10 irritate the skin of a wearer to deteriorate a feel during wear.
In case where the liquid absorbent layer 22 is formed of airlaid
pulp of which pulp fibers are joined with an acrylic binder,
for instance, it feels comfortable to wear and its liquid
absorption and retention capacity can be increased. In the
15 case of the airlaid pulp, the basis weight is about 45 g/m? and
the density is about 0.01 g/cm’. 1In addition, it is of a thin

type having a thickness of about 0.3 to 0.7 mm.
The individual adhesive layers 28, 27 and 26 are applied
in a plurality of strips having a width of about 0.5 to 1.5
20 mm, which are arranged at a pitch of 0.5 to 1.5 mm in the
transverse direction, as well. Each strip of the adhesive
layers preferably 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
25 of Fig. 4 and as a result, the topsheet 24, intermediate sheet

23 and liquid absorbent layer 22 are depicted to have clearances

therebetween, the adhesive layers are very thin in actual
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in contact with the topsheet 24 and the liquid absorbent layer
22. '
For the adhesive layers 28, 27 and 26 for bonding adjacent
5 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
chemical may be disposed in any gap between adjacent sheets
10 of the main body portion 20. For instance, the aroma chemical
may be applied onto the garment surface of the liquid absorbent
layer 22 into a strip shape extending in the longitudinal
direction and having a width of about 30 to 45 mm. In this case,
if the above-mentioned hot-melt type olefin adhesive is used,
15 plasticization of a hot-melt due to volatile components such
as limonene contained in the citrus aroma chemical to result
in decreasing adhesive force can be prevented.
Oon the other hand, the backsheet 21 is formed of a PE
film having a basis weight of about 23 g/m’ and a thickness of

20 tens of um.

On the exterior surface of the main body portion 20, i.e.,

on the garment surface of the backsheet 21, there is provided

a pressure sensitive adhesive layer 41. This pressure
sensitive adhesive layer 41 is applied in a plurality of strips

25 extending in the longitudinal direction and spaced apart from
each other by a given distance in the transverse direction.

The pressure sensitive adhesive layer 41 is a hot-melt type
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adhesive layer 41 is covered with a release sheet 42.
The absorbing sheet 10 is folded at fold lines La and
Lb shown in Fig. 1 into a three-ply state shown in Fig. 3, and
5 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
extending creases are left at the fold lines La and Lb. Since
10 the fiber densities of the individual sheets are increased at
the creases, a discharged liquid, when worn, may possibly
diffuse transversely along the creases resulting from folding
at the fold lines La and Lb. However, in the case where the
creases cross the liquid passage holes 31 elongated in the
15 longitudinal direction, the 1liquid trying to diffuse
transversely along the creases can be readily absorbed into
the absorbing sheet 10 through the liquid passage holes 31.
For Qeér, the release sheet 42 on the exterior surface
of the main body portion 20 is peeled off after the absorbing
20 sheet 10 is unfolded to the state shown in Fig. 1, and the
absorbing sheet 10 is adhered and fixed on an inner side of
a crotch portion of an undergarment through the pressure

sensitive adhesive layer 41.

A discharged liquid such as vaginal discharge is locally
25 given to the central region 30. The discharged liquid locally
given to the central region 30 passes through the topsheet 24

due to capillary action of the liquid passage holes 31, while
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intermediate sheet 23.

5 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 is diffused in the
intermediate sheet 23. Then, the liquid diffused in the
intermediate sheet 23 is attracted to the bottom layer 23b

10 through the function of the durable hydrophilic agent having
high hydrophilicity, and thereafter, permeates the liquid

absorbent layer 22. Accordingly, even though it is of a thin

type, its liquid absorption capacity is relatively large.

15 EXAMPLE
(Example)
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
20 nonwoven fabric comprising sheath/core type bicomponent
synthetic fibers (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
25 bonded nonwoven fabric of which: the top layer 23a was comprised
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
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PET; the sheath was PE) having a fineness of 2.2 dtex and a
fiber length of 51 mm. The basis weight was 25 g/m’ (the top
5 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
with an acrylic binder. The width W5 of the central region 30

10 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
Hy and the transverse dimension Hx of the liquid passage holes
31 were set at 1.8 mm and 1.0 mm, respectively. Moreover, the
thickness of the absorbing sheet 10 was set at 1.05 mm,

15 (Comparative Example)

An absorbent article having the same structure as fhat
shown in Fig. 6 was prepared. For the topsheet 4, used was a
spunlaced nonwoven fabric comprising 55% by weight of rayon,
30% by weight of PET, and 15% by weight of PP, and héving.a

20 basis weight of 38 g/m’. For the intermediate sheet 3, a fibrous
layer formed of a bundle of hydrophobic PP fibers and having
a basis weight of 18 g¢g/m’ was used as a top layer, and a
through-air bonded nonwoven fabric having a basis weight of
30 g/m’ was used as a bottom layer.
25 (Evaluation)
At a central region of the absorbent articles of Example

and Comparative Example, 1 ml of artificial body fluid was
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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
g of sodium chloride, 4 g of sodium hydrogen carbonate were

10 added to 1 liter of ion-exchanged water, and 8 g of Red No.102
as a coloring agent was further added thereto.

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 time.

15 Although the present invention has been illustrated and
described with respect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the
foregoing and various other changes, omission and additions
may be made therein and thereto, without departing from the

20 spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed
and equivalent thereof with respect to the feature set out in

25 the appended claims.
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a backsheet having a liquid barrier effect;
a liquid absorbent layer;
a hydrophilic intermediate sheet including fibers; and
a hydrophilic topsheet including fibers,
wherein the absorbent article has a central region of
a predetermined width, which is spaced apart f.om the left and
right edges and formed with a plurality of liquid passage holes
continuously extending from the topsheet to the intermediate

sheet.

2. The absorbent article as set forth in claim 1, wherein
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 in the central region.

3. The absorbent article as set forth in claim 1, wherein
a fiber density of the intermediate sheet is higher than a fiber

density of the topsheet in the central region.

4, The absorbent article as set forth in claim 3, wherein
a difference in fiber density between the topsheet and the
intermediate sheet in the central region is equal to or higher

than 0.01 g/cm’.
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are coated with a durable hydrophilic agent.

7. The absorbent article as set forth in claim 6, wherein
the intermediate sheet includes a bottom layer adjacent to the
liguid 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

with the initial hydrophilic agent.

8. The absorbent article as set forth in claim 7, wherein
hydrophilicity of the bottom layer of the intermediate sheet
ishigherthanhydrophilicityofthetoplayerof theintermediate
sheet, and hydrophilicity of the topsheet is equal to or higher
than the hydrophilicity of the bottom layer of the intermediate

sheet.

9. The absorbent article as set forth in claim 1, wherein
the topsheet and the intermediate sheet are bonded through an

adhesive layerwhichisappliedinapluralityof stripsextending
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10. The absorbent article as set forth in claim 9, wherein
the adhesive layer is provided in regions transversely outside

the central region having the liquid passage holes formed

therein.

11. The absorbent article as set forth in claim 1, wherein
the intermediate sheet and the 1liquid absorbent layer are bonded
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.

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

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

a thickness equal to or smaller than 3 mm.

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

an entire length equal to or larger than 160 mm.
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adapted for use as a vaginal discharge absorbing sheet.



