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Fi el dI of thﬁ I nvention 5 Thehpresen';) i n\t;ent i OR rel ates toI Mml mmm‘m ent
article suc i scharge absorbi ng sheet, genera

liner, nore m“\mmumm relates to an_alksqQrbent article h g

feel in which hi ghkywi scous body fluid can be readily drawn inP8%an
absorbent | ayer. The present 10 invention also relates to a nethod for
manuf act uri ng t heABIRRBENT {ARPICEE ANDMRNVDACTURENG t METHRD JFRERBOE \agi nal
di scharge absorbing sheet, generally called panty liner, has been known as
thin absorbent article. Such 15 absorbing sheet is to be worn while being
fixed to an inner side of a crotch portion of an undergarnent through a
pressure senBACKRGRONEIDe OV @HEAYINVENTITION absor bent article is generally
constructed such that an absorbent |ayer for absorbing liquid is disposed
beneath a | i quieddpefradd arnvemtiayer so that body 20 fluid given to the top
| ayer can be drawn in by capillary action of the absorbent |ayer. However,

because h$ghly vi sabespbesient limvénidenctelatéeomd dahiagalbsorbegt vt icdesuch
vagi nal di scharge absorbing sheet, if the top layer is thick, the body

fluid given tsacdhhast fadidar dschairyd dpsoredadid Shde)n dehdalagpichllaen
action of the absorbent layer, resulting in that |iquid absorption capacity
cannot be sufdantiyeDih¥r(infiidedp@Bticularly, relates to an absorbent article

having a pleasant feel in which highly viscous body fluid can

be readily drawn into an absorbent layer. The present

10 invention also relates to a method for manufacturing the

absorbent article.

Description of the Related Art

Vaginal discharge absorbing sheet, generally called

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

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

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

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

25 cannot be readily drawn in by capillary action of the absorbent
layer, resulting in that liquid absorption capacity cannot be

sufficiently displayed.



In order to solve this problem there have been devel oped a vagi nal

di scharge absorbing sheet in which the top layer itself can display liquid
absorption capacity and a vagi nal di scharge absorbing sheet in which an
extrenely thin 5 liquid-perneable top | ayer J s di sposed on the absorbent

| ayer. In these cases, however, body fluid tends to be left in the top

| ayer, so that wearers often feel unconfortable. In the field of sanitary
napki ns that are tHncREAer HehsehEetdyis prohlemhathrrebayenbagn sievalopeash

t he other hand, 10 Japanese Unexam ned Patent Publication No. 8-71105 (
71105/ 1996 ) adivadigwds disscdrmrge yalbeerbing nshaethinnwhbsbr thet tiopydayer
conprising pulp or pulp and synthetic f fibers is disposed beneath a

| i qui d- per medliseIfomaay stismleant ldsivish dhgoamptbinh erapsssity and genfagimned. t o
have a plurality of recesses from15 the top |layer to the absorbent |ayer.
In this sani tdischaxgd nabsspifriqi dhgeten iro twhidh quind- Ertmensly t dhinayer
can be readily absorbed by the absorbent |ayer through the recesses .
However, Aalt Hdgyid<permealetbpl byyer dissdispodedron theadbserberhtliayie

Pat ent Publication conprises fluff pulp or 20 a m xture of fluff pulp and
synt heti c fi Har S hede crs bdrdwdwsrey badyndil wichstends b dve tlhefthaisi < hof
the technical idea of increasing wet strength. Accordingly, the recesses
tend to di sappgarlayean soridssteedsenppdiosh ffesl tyecomfortalsldody to the
sanitary napkin in a wet state. However, the absorbent 25 article disclosed
in the above-identilfn eahePLtield BEbbaadtawy naphiins that seeitlkigkempdian

Si nce nenstrual blood is not highly viscous as conpared w th vagi nal

di scharge, ittlmnvdrinal diSchaegei Apsdrbingi sheetbhe alnsaheeritHeaydrand a
the top |ayer by capillary action of the absorbent |ayer. Therefore, the
possi bi | 10y ofapirssgpeaUaec@andnede Patentes Psbliitatiorl y Pper m S+1ll05 5
However, if the vaginal discharge absorbing sheet as thin absorbent article
i s construct ed 1103 9 Sa)re iselosesas sthrsic aage dapkinhen athovoh adeatsdrlszht

Pat ent Publication, i.e., the thin absorbent |ayer of the vagi nal discharge
absor bi ng shekyess cenpasisdoig pgepher puliphahiestophetaie f ibersais desmsssat
fromthe 10 top layer to the absorbent |ayer, the recesses becone too
shal | ow. As &emsatih ,at hbquidessemeahiel podwoappeaheet aswatorstleyemieamd a
pressure is applied fromthe wearer's body, as conpared with the sanitary
napki n. Mor ecandsqs ssimy ei s gopmnfdrmed cirarlyeve ex rgt vaca X itom ¢ Her eees ses | Sromor e
vi scous than 15 nenstrual blood, if the recesses di sappear, such highly

vi scous Bbédy theitdpchayer tvetheabsorkhemwl ayero t he tdhisosbentaryymapkirn, t he
top layer. SUVWWARY OF THE | NVENTI ON 20 The present invention has been

wor ked out i rbadyewEbiidhgiveor ttoortibhey 1ihqubd-perneakble top flayer alzoveee |t
is therefore an object of the present invention to provide a relatively

t hi n absor bernteadilyladsdnbeachbyhthecassesbént ey €r tinraugbptheyeecessen.
absorbent | ayer hardly di sappear by pressure so that 25 relatively highly
vi scous body fl ui d Rpwaexwex o altthqugli [theeabsarbeatcdayerniysabosedednbyhe he
absorbent |ayer, and a manufacturing nmethod thereof. | T According to a
first aspect afovdreigentihied nRapentrPublication comprises fluff pulp or

20 a mixture of fluff pulp and synthetic fibers, the absorbent
layer is not constructed on the basis of the technical idea
of increasing wet strength. Accordingly, the recesses tend to
disappear when a pressure is applied from the wearer’s body
to the sanitary napkin in a wet state. However, the absorbent

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

highly viscous as compared with vaginal discharge, it can be



sthere is provided an absorbent article conprising: a |liquid-perneable top

| ayer; a backsheet; and 5 an absorbent | ayer di sposed between the top |ayer
and the backsheet, fibers constituting the absorbent |ayer being bonded
toget her, wherein the absorbent |ayer cgngrises hydrophilic fibers, and the
top | ayer and the absorbent | ayer are enbossed 10 together to have recesses
in which fibers constituting the absorbent |ayer are bonded to the to

| ayer. In thEeadidybdrawhnr inkpetbe aheogbesén aVﬁVeHﬁﬁoﬁPesFﬁPelﬁYB§rEY
constituting the absorbent |ayer are bonded together, the absorbent |ayer
has an i ncr e@apdlharystacdrigirh. ofTh&hef lesonlzent sdpyesrancherefare r ekbSses
due to a pressure applied fromthe body of a wearer during wear hardly
occurs in a pessibatétysoft khisappearsgessaxf cthe brecesses niy melativedy
even when the absorbent layer is thin. Accordingly, body fluid can be
easi | y absor petmigstibéeabsor bent | ayer through the recesses at all 20
tinmes. In order to prevent the di sappearance of the recesses, it is
preferred t hat t heHaWswebenif thgeradiasahdietchaegeidlssctbiongsheet as théast 2
N per 25 mmw dth. Preferably, the absorbent |ayer further conprises 25
heat - f usi bl eabgorbentairft ixrke isamhstmchatd hetthe §abhe manaesr dsidisclbseded
to the hydrophilic fibers inside the absorbent |layer. In an alternative,

fi bers const inuttheg abloresdisiemiicarfiied Patent Publication, i.e., the thin

absorbent layer of the vaginal discharge absorbing sheet is
embossed together with the top layer to have recesses from the
10 top layer to the absorbent layer, the recesses become too
shallow. As a result, the recesses easily disappear in a wet
state when a pressure is applied from the wearer’s body, as
compared with the sanitary napkin. Moreover, since vaginal
discharge secreted from the vagina 1is more viscous than
15 menstrual blood, if the recesses disappear, such highly viscous
body fluid cannot be readily drawn into the absorbent layer

via the top layer.

SUMMARY OF THE INVENTION

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

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

manufacturing method thereof.



~ 5 11ayer may be bonded together with an adhesive. For instance, the
absorbent | ayer nmay be air-laid nonwoven fabric. Preferably, the top |ayer
conprises a heat-fusible nmaterial and fibers constituting the absorbent
| ayer are 5 fusion-bonded to the top layersin the recesses. In an
alternative, fibers constituting the absof%ent | ayer may be bonded to the
top layer in the recesses with an adhesive. Preferably, the top |ayer
conprises at | east AIROEHAKE & ahdrivifite RSREAE Ot Pres s PRI HIAN of
15 to 100 g/n2 and 10 a bulk of 0.2 to 1.5 nmm The basis weight is nore
preferably irfhere rihdguraridey tan Abgprventyartigke tepmpriindei ng made
t hus bul ky, excellent touch can be obtained. Even in this case, since the
recesses hardly di sappetrid-psrmealele toghlayes scous body fluid such as
vagi nal di scharge can be certainly introduced 15 into the absorbent |ayer
t hrough t he recesses.baksteath] yand he top | ayer conprises two sheets of
nonwoven fabric, and the top | ayer and the absorbent |ayer are bonded to
each otheb wi th an aadldsiorbdntatl ayenpilsposed etpatdrertheali tderlbaygesf ramd
that of an adhesive applied for bonding 20 the two sheets of nonwoven
fabric to eacthetdwmrksHeaet he ibeas woasd itthd indhehevabappbéentt 1 ayepdid aiq
between the two sheets of nonwoven fabric and the adhesive application
pattern bet wdsondéwe topetlogres welréive absorbent |ayer are different from
each other, the absorbent article can provide a soft feel. 25 Preferably,
t he absorbent | ayerthe abiscarbaltongater cdmmeisesnchydsoplopl iayeibersl, tamwd
backsheet are bonded to each other outside the absorbent |ayer to have side
regi ons extendi ng thertep6 layengidndi nakl yab¥orHentabsaybentardeayatbodsed hi s
case, since the absorbent layer is present in a region for contacting the
vagi na ofi0a wsagethdmittoshabeepecessest la sikdelr ajibers, ddrestsitdet iregi dns
can deformfreely) so that the absorbent article can be worn 5 confortably.
Accordi ngly, alworlbewt bkayerrarelbondedhtoptikeetdpi bagation is suitable for
use as a vagi nal discharge absorbing sheet. According to a second aspect of
t he present inventiomthklabserbent gartol ke d fat hetdreddmyr imeepntdonyrs hgean
absorbent article having a |iquid-perneable top |ayer, a backsheet, and an
absor bent | aykibels posesk Dol ey tite abepdbenar layert Aeebbokdbédetogétieer,
met hod conpri si ng:

the absorbent layer has an increased wet strength. Therefore,

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

20 times.

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

Preferably, the absorbent layer further comprises

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

layer. In an alternative, fibers constituting the absorbent



letti-ng out an absorbent layer froma material roll, 15 wherein fibers
constituting the absorbent |ayer are bonded together and the absorbent

| ayer conprises hydrophilic fibers, and heating the absorbent |ayer to
restore bulk; bonding a top layer to the_absorbent |ayer; enbossing the top
| ayer and the absorbent |ayer together 20 to have recesses; laying a
backsheet on a garnent surface of the absorbent |ayer; and cutting the top
| ayer and t helapgek fpaebe hopdefetegapheniwikh ais odbestivert i Epe. inskanrce he
absorbent article manufacturing nethod, since the absorbent [ayer in which
fibers are bothiedbsochérnt layéncnapskeaaiwt+lsidengowovenhfabriicto restore
bul k, the density of the absorbent | ayer can be set within a preferred
range, so that |iqgutxefdsably; otheaptopt Jayed |copprises ent i enttapasible of

t he absorbent | ayer can be increased as well as liquid can be prevented
from fl ow ng macér idl Paaterfaibers t bonabhitnbeny arhe calesovbeftctlayerg ame hod
further conprises heating the top |layer to restore bul k before bonding the
top | ayer 5t 0 fheiahsbohéed |[tayethe Thwg opalyeyerircabhbe rembsdrd Ky In an
heating the top layer to restore bulk, so that the absorbent article can be

wor n conf or t adl yerd&t BRE FFf DRSCHRI Edh 0 Ot ThiF CRAVIDESTHédnet pIl@#gentmay be
i nvention will be understood nore fully fromthe detail ed description given

herei nafter abenfle@ntdhehaceopprayengiflr ahengecessebewpthf anr adheshodi nent
of the 15 present invention, which, however, should not be taken to be

limtative to the ipPvepéraifly puthértog Aaywelcvmplirieesaad ladstsoaadshget
only. In the draw ngs:
of nonwoven fabric and has a basis weight of 15 to 100 g/m’ and
10 a bulk of 0.2 to 1.5 mm. The basis weight is more preferably
in the range of 20 to 40 g/m’. With the top layer being made
thus bulky, excellent touch can be obtained. Even in this case,
since the recesses hardly disappear, relatively highly viscous
body fluid such as vaginal discharge can be certainly introduced
15 into the absorbent layer through the recesses.
Preferably, the top layer comprises two sheets of
nonwoven fabric, and the top layer and the absorbent layer are
bonded to each other with an adhesive that is applied in a
pattern different from that of an adhesive applied for bonding
20 the two sheets of nonwoven fabric to each other. In the case
where the adhesive application pattern between the two sheets
of nonwoven fabric and the adhesive application pattern between
the top layer and the absorbent layer are different from each
other, the absorbent article can provide a soft feel.
25 Preferably, the absorbent layer is of an elongated shape,

and the top layer and the backsheet are bonded to each other

outside the absorbent layer to have side regions extending



.Fig. 1 is a partially cutaway perspective view show ng 20 a vagi nal
di scharge absorbi ng sheet as an absorbent article according to a first
enbodi ment of the present invention; Fig. 2 is a sectional viewtaken al ong

line I'l-11 of Fig. 1; Fig. 3 is an enlarged _view of a portion of Fig. 2; 25
Fig. 4 is a top plan view of the absorbing sheet; Figs. 5A 5B and 5c
illustrate application patterns of a hot-nelt type adhesive; g Fig. 6

is a partial hpnsriltadiaaldacef dhe abserbshbviaiel. vagi Hlals ¢giasehas ijece the
absor bi ng sheet as an absorbent article according to a second enbodi nent of
t he present iabpsontient layer Hisgpr&sent ugt a ategsiamfabsomtatt iang theévagina
manuf acturing 5 nmethod according to one enbodi ment of the present

i nvention. DeESCRwWeHr@x it TiscaPsERERRcm EMVBEHIdeEREgibns prideeside mesyitansn

wi |l be discussed hereinafter in detail in terns of the preferred

enbodi ment acaar dief®ro firfeely) poeshat theeabsonb&nthareielencsn the tdorn
acconpanying drawings . In the follow ng description, nunerous specific
details afe swimffoxrtidblyn order to provi de a thorough understanding of the
present invention. It will be obvious, however, to those skilled in the art
that the present | neiddimgIsy, behpr agihssePedd widticlie t BESetlbpeprhdsent
details. In other instance, well-known structures are not shown in detai

in order to awiehtinredessaiyabbe oy peods td@agiasdndisc@ngée absdulgingl is
a partially cutaway perspective view show ng a vagi nal di scharge absorbi ng
sheet, gener @&deetcal | ed panty 20 liner, as a thin absorbent article
according to a first enbodi nent of the present invention; Fig. 2is a
sectional view takewdd@lithd ieeal betbnaf abpectlof LBe présedd aiteritdivsh Vi ew
of a portion of Fig. 2; and Fig. 4 is a top plan view of the absorbing
sheet. 2poThane ngé grovhaege aahtifidorshenhndeaceizifng apnedibdit 1
is a thin absorbent article that is to be used as an integral part of an
under gar ment aMiicl deiavdrig ¥elid@id-pePmeaBlei thiel ajiede afbackEnéed, paid i on
of the undergarnent. This absorbing sheet 1 is intended to absorb vagi nal

di schar ge andrsaapsotibesbal ggdrf dagpvsean bdtwedputile bEopotiagelrhaind the

i ndi vi dual conponents of the absorbing sheet 1 have a body surface and 5 a
garment surf aseksiseetsecemethod heompbisiingur f ace” nmeans that surface of

t he conponents which is intended to be worn toward or adjacent to the body
of a wearer, whil e ldtetingasuendn sab§arpéntslagerhEroppaesinatextida arsll s
intended to be worn toward or placed adjacent to the undergarnent when the
absor bi ng510 wifwsdin fEb#ws Nconstituting the absorbent layer are bonded

together and the absorbent layer comprises hydrophilic fibers,
and heating the absorbent layer to restore bulk;
bonding a top layer to the absorbent layer;
embossing the top layer and the absorbent layer together
20 to have recesses;
laying a backsheet on a garment surface of the absorbent
layer; and
cutting the top layer and the backsheet into the shape
of an absorbent article.
25 In the absorbent article manufacturing method, since the
absorbent layer in which fibers are bonded together to increase

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



As shown in Fig. 1, the absorbing sheet 1 is of an hourgl ass shape, wherein
a front edge 11 and a rear edge 12 that are intended to face the abdonen
and the buttocks of a wearer are outwardly curved and | ongitudinally
extendi ng side edges 13 15 and 14 are inwgrdly curved. In Figures,
Y-direction extending fromthe front edge 11 to the rear edge 12 represents
a longitudinal direction of the absorbing sheet 1; and Xdirection extending
fromthe si dabsggbent flayemecandeeesige Witthipraduraferrad aangs,séodthest i on
of the absorbing sheet 1. 20 As shown in Fig. 2, the absorbing sheet 1 has
a mai n body pdduidnabsoxption gaphgdityohnd Bdgudkdeset@ntionabapricdtly bdyer
4 |aid on the backsheet 3, and a top layer 5 laid on the absorbent |ayer 4.
As shown i n Ehg aBsatrbentebhhyepechnsda dnareasesh alsayel 15as dnjoqu Bk scaTn bt
nonwoven fabric 5a appearing externally and 25 second nonwoven fabric 5b
beneath it. previemwed rfrieng.fldwimgbaskur e sensitive adhesive |ayer 6 for
fixing the main body portion 2 to the undergarnent is - 10 provided on
t he garneht surfacerefera®lygi oheoalyspobéhdrart icle nadifacgarniag mnedthodce
of the backsheet 3. This pressure sensitive adhesive layer 6 is applied in
the shape of fairthes tbmprasessipeeeih@rived tbporaeae koot 88tors Bulkk bedaieer se
5 direction (X-direction) and individually extend linearly in the
| ongi t udi nal bdnddalg eheYtdpr 2ayeento The gosOEPENEUIAPEE. OfTH &y aagere
sensitive adhesive layer 6 is covered with a rel ease sheet 7. As viewed
from above, icaa backsideebulky by heptiaethe Hopandydie velrestoreherilk] are
of the sane shape and size. That is, all the backsheet 3, the top |ayer 5
and the rel ease tdhactthe alsdbdte d¥ilddlassars apad@y iduntidyecdblont edge
11, the rear edge 12 and the side edges 13 and 14. The absorbent |layer 4 is
el ongatetoin the |longitudinal 15 direction to have a rectangul ar shape. A
width Wb of the absorbent layer 4 is smaller than a mninmumw dth Wa of the
absor bi ng she®IEF pEstrBTEUN A2 Drgiaierbent layer 4 is snmaller than
a length L1 of the absorbing sheet 1. Qutside the absorbent |ayer 4, the
backsheet 3 and thehieopresgat invéhtomsi wdp 1vbé urehals tidibolre havey |fafom and
right side regions 15 and 16 and front and rear end regions 17 and 18. The
regi on havi nghehedebaalbantddsyeipttion gekenr eieloiwsftéefuiathdabspomi e
region 20. In the absorbing sheet 1, the liquid absorbing region 25 20 that
is |ocated cericoalganydsg/i énedifig®modbomice i priefieehddd dénbothinent cofit atie t he
vagina of a wearer. The left and right side regions 15 and 16 and the front
and rearl®nd pregiemts ihentichl, wanidh]l8haweveef,t shegldnfothoé tcaltemeteads |y
def ormed due to absence of the absorbent layer 4. In the top |layer 5, the
first nonwovdrinfisdat iorebatandhiehei maaanibmonbateardeabfor Bkpaanabandecdchrid
each other with a

understanding only.

In the drawings:
Fig. 1 is a partially cutaway perspective view showing
20 a vaginal discharge absorbing sheet as an absorbent article
according to a first embodiment of the present invention;
Fig. 2 is a sectional view taken along line II-II of Fiqg.
1;
Fig. 3 is an enlarged view of a portion of Fig. 2;
25 Fig. 4 is a top plan view of the absorbing sheet;
Figs. 5A, 5B and 5c illustrate application patterns of

a hot-melt type adhesive;



5 hot-nelt type adhesive. The second nonwoven fabric 5b of the top |ayer 5
is also bonded to the absorbent layer 4 with a hot-nelt type adhesive. In
this enbodi ment, the application pattern of the adhesive for bonding the
first nonwoven fabric 5a to the second nogwoven fabric 5b is different from
that of 10 the adhesive for bonding the second nonwoven fabric 5b to the
absorbent | ayer 4. For instance, one adhesive application pattern is a
pattern of parall eFigtr &i gist al paesieldlyt enpargesdt sect iopades iapashoiviog
each other in the transverse direction and 15 individually extend in the

| ongi t udi nal adiviegdiniadn disehaFige. ab&prbting shleet ashes absamblentabiradicle
pattern is a pattern of parallel wavy lines that individually oscillate in
t he transver secoinddonig bo 4 aetaned enbodimrentrdf ahe pepeehedinvention; and

| ongi tudi nal direction (see Fig. 5B) or a pattern of parallel 20 spiral
lines that individgdgly 7exiiandtiratiese anoapsoutentl aditiedid manufaethirdngs0).
In the case where the adhesive application patterns are different from each
ot her, a $% ot alethodaaetorddnlgappi ofle paibo@BeREtNEThd A cAdhRS iveenriloned
between the first nonwoven fabric 25 5a and the second nonwoven fabric 5b
and t he adhesi ve applied between the second nonwoven fabric 5b and the
absorbent | ayer 4 can be mnimzed, so that the stiffness due to the

presence - pEdcrafpriiion athasiry PREFERKED SMBLIIMENT he boundary between the
top layer 5 and the absorbent |ayer 4 that have a great influence on the

touch. Therefore, tripe peeslntainbent MBHON¥EUL Bé tdisddes &P Iheiiiafivdierind
and the top layer 5 are bonded 5 to each other, noreover, the absorbent

layer 4 and ide&aliap ind¥ekmd 8ECth&CEPSLertededssdifeReViccotdity vy of
recesses 21 for introducing liquid, as shown in Fig. 3. As shown in Fig. 1,

these recresseredbrd endeatibAuifth esgbrehvel o RN aébSmpa Ayl Ay AFUigad
region 20 in a staggered manner. 10 Each recess 21 has a generally conical

(tapered) walin povel ife] 104A i dedcy ipAfilo)e hun@Wud IdpeciFsiar RRita i1y eired-
In the enbodi ment of Fig. 3, the first nonwoven fabric 5a and the second

nonwoven fabidet $brednshi 6xdénod prdvimd ay€hoboayh PhEsEEtahdiRGldE Whe
wal | portion 2la and a bottom portion 21b. 15 As will be described |ater,

both the fir gresimovieivémbios. Sarangithe seecshgi sonyorenRetabl i €oShkefsd he
top layer 5 are heat-fusible, and the absorbent |ayer 4 contains
t her nopl asti gkigdigd inberé dathattet B Prdait fivsiditd.on may be practiced
15 without these specific details. Inother instance, well-known
structures are not shown in detail in order to avoid unnecessary
obscurity of the present invention.
Fig. 1 is a partially cutaway perspective view showing
a vaginal discharge absorbing sheet, generally called panty
20 1liner, as a thin absorbent article according to a first
embodiment of the present invention; Fig. 2 is a sectional view
taken along line II-II of Fig. 1; Fig. 3 is an enlarged view
of a portion of Fig. 2; and Fig. 4 is a top plan view of the
absorbing sheet.
25 The vaginal discharge absorbing sheet designated

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

as an integral part of an undergarment while being fixed to



The recesses 21 can be fornmed such that after the 20 absorbent | ayer 4 and
the top layer 5 are bonded to each other, the absorbent |ayer 4 and the top
| ayer 5 are conpressed by forcing heated pins having the shape of a cut-off
cone against the top layer 5 toward the ahgsorbent layer 4. At this tine,
fibers constituting the top layer 5 and the thernoplastic resin 25 fibers
contained in the absorbent |ayer 4 are fusion-bonded to each other. As a
result, fusedan eiginers L2te iaf whicrietichbporddnsi of thei nodengarment. f i

al ong boundaries between the - 13 wall portions 2la and the absorbent

| ayer 4, and dhmsexbimgisdreet?2dbisninbended itreabdord vagisalndisebargearand
formed al ong boundari es between the bottom portions 21b and the absorbent

| ayer 4. 5 Afdeontdissdlvargédd dromfwdnen & e dessiesuPd bet et ddithaleiid 37 idwedl i S
l'iquid-inperneable is laid on the garnent surface of the absorbent |ayer 4

. At this ti nFompon@itsedf ti@calbsibhesSing sitedppl iledvena tihedpoaslyr Sard angl of
the |iquid-inperneabl e backsheet 3. Accordingly, the backsheet 3 is bonded

not only %0 t® ddieeddi BRRfase.f an8 Wed hRr@isQr BB~ IFYEY striFaceal sRedms t he
second nonwoven fabric 5b of the top layer 5 in the left and right side

regions 15 anghd® AREfade &f Obhe aBSmpEREN €S Ugki £6lh 0N it éidled Sto | he Shxd d

be noted that a round seal 25 of a predetermned 15 width is forned al ong

the entire pegdpdred brohdtjheeni fo e/ bBayidPA Gedbblk e wieEN: AGiePer dDitRerat
regions of a predeterm néd width inside the individual edges 11, 12 , 13

and 14 , as sfigifacd" Figk oh tHY Dppdsidesedlde?andsis shtefledotsele S

fused regions, wherein the first nonwoven fabric 5a and the second 20

nonwoven fabrt&wdbd @ﬁr@ééé@ ladg atla titaPthayfider @irndritsiREn RIRISEL 6 £b Big h
ot her under pressure. The absorbent |ayer 4 preferably conprises a m xture

of hydropli | ighéébel signgother nopl astic resin fibers as heat fusible
synthetic fibers, wherein at |east surface of the 25 thernoplastic resin

fibers are nelted ukslghoR@ain #94t. Nt thE@bsorbing sheet 1 is of an hourglass
shape, wherein a front edge 11 and a rear edge 12 that are
intended to face the abdomen and the buttocks of a wearer are
outwardly curved and longitudinally extending side edges 13
15 and 14 are inwardly curved. In Figures, Y-direction extending
from the front edge 11 to the rear edge 12 represents a
longitudinal direction of the absorbing sheet 1; and X-
direction extending from the side edge 13 to the side edge 14
represents a transverse direction of the absorbing sheet 1.
20 As shown in Fig. 2, the absorbing sheet 1 has a main body
portion 2 that is a stack of a backsheet 3, an absorbent layer
4 laid on the backsheet 3, and a top layer 5 laid on the absorbent
layer 4. As shown in Fig. 3 at an enlarged scale, the top layer
5 comprises first nonwoven fabric 5a appearing externally and

25 second nonwoven fabric 5b beneath it.
As shown in Fig. 2, a pressure sensitive adhesive layer

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



hydrophilic fibers are bonded to the surface of the thernoplastic resin
fibers. In this absorbent |ayer 4, since - 14 the hydrophilic fibers are
bonded to the thernoplastic resin fibers, an internal structure can be
certainly maintai ned. The absorbent Iaer]ﬂ)hgs such an internal structure
that liquid drawn into the absorbent |ayer 4 can be easily retained in
voids 5 (cells) between fibers due to wettability of the hydrophilic fibers
and capi | | aryprevidedbenwebe gabment bnrfase wiietbet mainbbodpeportager24
contains 5 to 30 % by weight of thernoplastic resin f fibers having a
finenes s o file.5 tbe3garmMentesunfisca dEngid hafcKsliexet?2@ ,mThist psessageh
of the absorbent |ayer 4 can be 10 sufficiently increased. Accordingly, the
absorbent | aysenditameeadihbsiivextayeent iesdpplkiwy imdde phapeupé, stpipbat
the voids are hardly elimnated. Therefore, liquid once retained by the
absorbent | ayehat harell ypateds dpare t drome daeth | ayleer 5inl cleldtkansvessace
15 the strength of the absorbent |layer 4 is sufficiently increased in the
portion wter edilpecteonssrsd2teat@onqt ahar ipdiviBaadlyapreandntenehripein
recesses 21 hardly occurs even when a pressure is given to the absorbent

| ayer 4. Ther ehenendittadiapedetretigoheoestittectlidfy. | MhieOshiehdwt bugghdecan
be certainly 20 maintained at all times. In order to provide such a high
wet tensile spregHbhpPasls§HENs¥RE HE1TET adRéSH & May el dis IRy edRROLRERL a

| ayer 4 is preferably formed of air-laid nonwoven Tabric. The air-laid
nonwoven f abr reijeaBebgheefuUfzact ured such 25 that a m xture of the
hydrophilic fibers and the thernoplastic resin fibers having been floated

in air and deposi _teﬁlsoaiéwadsgfeﬁnab@véﬁa&m Barkendet e, AHd aep dhyehes
t her mopl astic resin - 15 fibers so that the thernoplastic resin fibers

are fusi arp boadadthe t&Eedydr Spdét i T drd @S thEOsamBSERAEE, and & i, | @hdt
nonwoven fabric conprises: 87 % by weight of pulp as the hydrophilic

fibers; and 13s% 8Y1 ke iHtksHecstN83t BhEOESH NIHATENEAE Ehd el dabd ERERESS
of 1.7 dtex, a length of 13 mm) of which the core conponent is made of PP

(R Yparbih T Lo s Sheshostaagamata s mine A paect 1 ook
edge 12 and the side edges 13 and 14.
The absorbent layer 4 is elongated in the longitudinal
15 direction to have a rectangular shape. A width Wb of the
absorbent layer 4 is smaller than a minimum width Wa of the
absorbing sheet 1; and a length L2 of the absorbent layer 4
is smaller than a length L1 of the absorbing sheet 1. Outside
the absorbent layer 4, the backsheet 3 and the top layer 5
20 overlap with each other to have left and right side regions
15 and 16 and front and rear end regions 17 and 18. The region
having the absorbent layer 4 is referred to as 1liquid absorbing
region 20.
In the absorbing sheet 1, the liquid absorbing region
25 20 that is located centrally as viewed from above is intended

to mainly contact the vagina of a wearer. The left and right

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



10 of fibers selected fromwood pul p, rayon, acetate rayon, natural

cellul ose fibers other than pulp, nmercerized pulp and crosslinked pulp or a
m xture of two or nore kinds thereof. For the heat-fusible thernoplastic
resin fibers, use can be made of the PE/ PP, sheath/core biconponent fibers,
PE/ PET 15 (pol yethyl ene terephthal ate) sheath/core biconponent fibers or
nonoconponent fibers of PE, PP or PET. Fibers may be bonded together by
sprayi ng an emd diSoraney s fddhesgians nthae pandbet easipyodesormedt dae to
air-laid nonwoven fabric. It is also possible that the air-1laid nonwven
fabric 20 coabsiensesofethies abseribgnt Wagrer Bhe air-1ai d nonwoven fabric is
dried, wound into a material roll, and then, supplied in the production

process of the absamnbthg tshedlayler By thest roduinwovear gadsdic bheard rtheai d
nonwoven fabric let out fromthe material roll is 25 heated at a

tenperat ure @lechid GiaiwowEe Pybrist Ngba ateatboigldd|ter e@th apphgrngiktdataed
air torestore bulk (thickness) in the range of 5 to 20% and i mredi ately

thereaftes, ¢oA-@éllytype d8hedive. ThEhdWdcotd ndawdivien EFaBrienspven thabric
is reduced due to pressure when it is wound into the material roll, but the

bul k can be ft@? Al s Teatbosdéd egbMeRk. abBo@bdat taglert ke wshtape of
the recesses 21 can be certainly 5 nmaintained and the voids are hardly

el i m nat ed imdthﬁi\efib:SQ?b%nhdhéﬁﬁﬁre‘}, iﬁetl@%%ﬂ%ﬁitﬂr\]éh(@ theHpriddvidias a

wet tensile strength of at least 2 N per 25 nmw d re, the upper limt

of the wet tepsitearsbiepak ades votrdie HonRlilg eabl ¥i86ti AoslioPel fdbitie

wet strength is extrenely increased, a wearer may 10 feel stiffness.

Accordingly, gdheoupRersbbédhd Winwdieen St £ S QRIHA FirarBhef eréR! that Jwst
10 N, nore preferably at nost 8 N. Also preferably, the absorbent |ayer 4

has a depgi t \tHef a@n@33vieOf8riBoRdERE Sife AfeddhdAhvdvdrARh®riel 96 £8the
retaining 15 liquid in the absorbent layer 4. |If the density is |less than

0.035 g/ cnB tdsordedt NQfydretai ning liquid in the absorbent |ayer 4 can be
made | arge but liquid can nove excessively freely in the voids, so that the

liquid once retai ngghyiddteahsor baet aldhedrive efspl cdt Lve patketrf tilke 4 op
| ayer 5. If the density 20 is greater than 0.13 g/cnB, on the other hand,

liquid can bgRasdy o paralnedustiaighri Nliaey aetgeﬂiFytthaﬂtﬁﬁb refddd on
capacity will be | owered because the voids are too small.
apart from each other in the transverse direction and
15 individually extend in the longitudinal direction (see Fig.
5A); the other adhesive application pattern is a pattern of
parallel wavy 1lines that individually oscillate in the
transverse direction to have arcuate portions repeated in the
longitudinal direction (see Fig. 5B) or a pattern of parallel
20 spiral lines that individually extend in the longitudinal
direction (see Fig. 5C).

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

25 5a and the second nonwoven fabric 5b and the adhesive applied

between the second nonwoven fabric 5b and the absorbent layer

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



The absorbent |ayer 4 may have a basis weight within the range of 40 to 300
g/n2. In the vagi nal discharge absorbing 25 sheet 1, the absorbent |ayer 4
shoul d be thin to have a thickness within the range of 0.35 to 3.5 nm The
first nonwoven fabric 5a and second nonwoygn fabric - 17 5b constituting
the top layer 5 are preferably bul ky nonwdven fabric conprising
heat - fusi bl e thernopl astic resin fibers, such as through-air bonded
nonwoven f abraf tie abdhekivkecahdremeldaseidc ineshe Howslasryabetieenobhe dmted
together with 5 heated air. For instance, the through-air bonded nonwoven
fabric may beldyemsd amid &hei absoebeht ldyén 6Ha%aty hawieght gpéaPEH B Luence
sheat h/ core bi conponent fibers that are whitened by adding titani um oxide
to the PP coren cdmpoteuthi n Dhersfuord, dfhed tomdiPodan e dgimMprasvdd ber; and 90
to 40% by wei ght of PE/ PET 10 sheat h/core biconponent fibers that are

whi t ened by addi ng Afteanithe aixsshebémwt lag 2ET @ ehe g haperifaze bowded of
0.3 to 2% by weight of fiber. These fibers used for formng the through-air

bonded nO_BV\DVlﬁmeia@bnrcbﬁhélﬁ)/(ﬁ\o&édmf}eﬁﬁeia{bstd}.%e'rﬁﬂgéﬁéf:_ﬂaﬁdtﬂlétépdlﬁy%ﬁnd
a length in the range of 20 to 60 nm 15 The through-air bonded nonwoven

fabric using suate fideiss e Rogethdetberateentlarye higberherbybéesaas el
certainly maintained even when a pressure is applied fromthe body of a

wearer. The tfé®utridudiigad ampowenshalnl enididl sl Waustoht QnaFi%.
e

ngterial roll, and phen, let out fromthe materi al ro!l. 20 For both t _
first nonwoven, taRkletr&oesiEk biler5eq 956 r NBAYEN k1Y ive13PovE P& WL Dipgitg ai
bonded nonwoven fabric let out fromthe material roll is heated at a

tenperature Oébs”@ﬂblinilﬁeéii@f_{ 25 G & Qea@;if;ageaolhhﬁﬁe@_t appl ying heated air
to restore bulk (thickness) in the range of 1.5 to 8 tinmes, and then, 25

rapidly gool ed. Thegd@p F&y&ss 52 L PO SLdgohetAD1 e scaf SRS R 1
fabric may have a basis weight within tﬁ% range %f 15to 1gg@%/nﬂ,

preferably wpdieidéhe rartatofs Athtowdl ¥oWdrd theldbsdSed O dy®died .5 1n
preferably has a bulk (thickness) of 0.2 to 1.5 mm Also in thé case where

the top | ayertife iemscuiesed oFf Fags! 9/thes Fa@ktOhohRSVERT LM @isa BAACERe

nonwoven fabric, the top layer 5 preferably has a basis weight and a bul k

within 5 the sbeyed "Bohwevesl £apees 5bT|&%ntsQFit|u&)d§ir§ THY &fdy aldyehas are
fiber density of 0.01 to 0.02 g/cnB The backsheet is a |liquid-inperneable

sheet, such asrédent piol yoithytReevd 11 Pdyavidil 23 abasid Sa WItAHYm pbri@oho2 BP.
g/n2, that is preferably provided with pores so as to be 10

noi st ur eiper neav 1Y e delbaklided LAtaR, abbeh nglie VELrdthacnwekeheEabe igBya be
hydr ophobi ¢ nonwoven fabric. Since the top |ayer 5 conposed of the

through-ai r bafndedheonudeid fradriwsves Bubkycanth tdre €ees6pS 1dYyedf & are
arranged in the staggered nmanner, the body surface of the absorbing sheet

15 1 can provhégtarg®ibléfeaind shetdoritent QugBrea@one aiife’ ENefmopast ic
since the top layer 5 is nade so bul ky, the body fluid discharging part

(vagi na ) andrédenabsbebenthbtysredads® Hpaceduapple.from each ot her
| argely for the thickness of the top layer 5, but vaginal discharge that is
relatively highly vikeow®ceass8es 21 can be formed such that after the
20 absorbent layer 4 and the top layer 5 are bonded to each other,
the absorbent layer 4 and the top layer 5 are compressed by
forcing heated pins having the shape of a cut-off cone against
the top layer 5 toward the absorbent layer 4. At this time,
fibers constituting the top layer 5 and the thermoplastic resin
25 fibers contained in the absorbent layer 4 are fusion-bonded

to each other. As a result, fused regions 22a in which fiber

density is increased are formed along boundaries between the



20 be directly introduced into the recesses 21 and then introduced into the
absorbent layer 4 due to the capillary action of the fused regions 22a and
22b of a higher fiber density that are forned around the recesses 21.
Thereafter, the vaginal discharge can be giffused in the surroundi ngs of
the recesses 25 21 due to the capillary action of the fibers constituting

t he absorbent |ayer 4 and retained in the voids. As has been descri bed

her ei nabove, waildcporhzopsr2imtamd thelgbsafbeme tayed dyeand fissediregdions by
fusi on-bond between the heat-fusible thernoplastic resin fibers, the
structure ar@2ibd ihewhiéchsfdbe?] demssittryoniis enncgleasedpranenfotrhedr adenges
21 from di sappearing when a pressure is applied fromthe body of 5 a
wearer. |n thbouddaariesnpetiveen thenboetsmepottiansy21b end ahd apsorbeatd

t he absorbent |ayer 4 are bonded to each other, the absorbent layer 4 is
resilient endaglert @a.maintain its shape, and the fused regions 22a and 22b
are formed around the recesses 21 to have an increased strength. Therefore,
even aftes a 10 shegterg they deraatdodn ofh&hsuricaessels 21 the baykshzetn
the transverse or longitudinal direction to close the recesses 21, the

recesses 21 Garnhatre@d atigfui d-dapeeindatdid ishapad oh and gadhmentv el rdacy a
pressure acts on the surface of the top |layer 5 from above and the

absorbent | aygrthe abseBen®sEffer 42 tAE thesasaRs, d hadmeast ype AehRsdve
their shape. Each recess 21 preferably has an opening area A 1n the range

of 0.1 to 7 ¥, apsli@dsehedtHd) Body aBarihesh o t bhéha ibRdy-Skiedar a1 d he
unrecessed portion in the liquid absorbing region 20, and both the

transverse pidadksheeind .t hﬁcb@ﬁaiﬁz{ﬂwaihaﬂad&ﬁsmbéw 30fi st béndegasseomy are

preferably in the range of 0.5 to 10 mm The ratio of the area occupi ed by

the recepges t3l the diandimA stirfidie |dfOWhé Absdibdit Negieadn 2buts aiS afxabl y
inthe range of 3 to 30% If less than 3% body fluid cannot be efficiently

introduced i R g oles oedivena¥abrict BHoughtBe tbp I&peBs®esilhd fleft
greater than 30% on the other hand, the surface of the |iquid absorbing

region 20 carif mildit deide Yedidmells and 2G ale tHdifrofft @ind eedr @d

absorbing region 20 is preferably in the range of 20 to 50 nm If within

this range, trhayildriliid alygprid ng region 20 can be certainly brought into
contact with the vagina of a wearer. The m nimum w dth of the 5 individual

side regions 15 andtléhoi118be h¥bed tMYY & FSud ele@naps v & grividtdgeimdd 5
to 15 mm If wthin this range, the left and right side regions 15 and 16

outside 1he apsbend fcwnedd Aoy adfd lehtdiefo et ipHeaRf @idte athin body
under gar nent when the absorbing sheet 1 is attached to an inner side of the

10 under gar mpyrigith \@0whH il éhPed €y hdrd pieridle degiwnd abs® gk tagiared0
is preferably equal to or greater than 80 mm If the length L2 is equal to
or greater thamtd) imsidehehke grdivagaal bedges epl pr1 20 1Gaanbel4erasisiown
brought into contact with the vagina of 15 a wearer, so that body fluid
such as vagi nial rFigschiar gehdéenrdend seal 25 is a set of dotted small fused
regions, wherein the first nonwoven fabric 5a and the second
20 nonwoven fabric 5b constituting the top layer 5 are
fusion-bonded to each other under pressure.

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

25 thermoplastic resin fibers are melted under heat so that the

hydrophilic fibers are bonded to the surface of the

thermoplastic resin fibers. In this absorbent layer 4, since



certainly received in the |liquid absorbing region 20. The |iquid absorbing
region 20 may extend over the whol e of the absorbing sheet 1. Accordingly,
the upper Iimt of the length L2 depends on the length L1 of the absorbing
sheet 1. The length 20 L1 is from 100 to 350 "m Fig. 6 is an enlarged
sectional view showing a portion of a main body portion 32 of a vagi nal

di scharge absorbi ng sheet 31 according to a second enbodi nent of the
present i nvertherhydmphilie tiderd edalbondesk tontbé therpoplasnic eesin
the sane 25 constructions as those of the vagi nal discharge absorbing sheet
1 accordi ng thildues f iansineedmwal seruchulrie den bel dexch inl yraighained.t HEre by
the comon reference nunerals. - 21 In the absorbing sheet 31 of Fig. 6,
t he mai n bodyalpsthent 3Payer rédass etidh am tihtetrnall ayeacburewahdt thiquid
absorbent | ayer 4 to have recesses 33 . Each recess 33 has a tapered wall
portion 33a tdwdwi €iiotheticxbert! Dayybe 4 eanl by easilybrétd hved Ap vayds S
5 has an opening 33b at the bottom portion of each recess 33, so that the

absorbent 5l ayese¥ls 5 laprsen exiersalde/ do wiett alanitydod3bhe MpdigopiiEl el |
portion 33a, the absorbent |ayer 4 is conpressed and the top layer 5 and

t he absorbentfipyes ahdicapfilliaey Hevdes Borwash fableels .t 0TH WdBd helreselle
region 22a 10 in which the absorbent layer 4 has an increased density. Wen
enbossing i s PesdPHERE Mijdy Beadfta PhedS tbhBo 0By WoRFh® dfSt RéERSSTagbict he
openi ngs 33b are sinultaneously fornmed. Accordingly, the absorbent |ayer 4

i s heated undgésphesisées Aaviliy axtenankby KPOILEPIL Bi Ptk iahd RELERGHh NYS
33b, thereby 15 form ng conpressed portions 22c. Also in these conpressed

portions 22c,ofhe gHspobmm} wa¥estfehgEnadri BRecapsdreensi lé{%efnﬂi?&n be
absorbing sheet 31 of Fig. 6, liquid given to the recesses 33 can be drawn

i n due tqothes@g@iéigﬁylgcgh@aeageahe fused regions 22a and the conpressed
portions 22c, and then 20 diffused in the absorbent |ayer 4. Wen the

absorbi ng sheet 1 ohc&bfdirgap( tHeaBBo@bRNRI $PELY Sdn @xHiidt Ex8éElent
conpared, the absorbing sheet 31 has an advantage in that body fluid can be

rapidly absorpedibeeasge dridsy yﬁyésgaué,bcgiy thetd trdichoaasVadienahardly
di scharge, 25 introduced into the recesses 33 can directly contact the

absorbent | aygrifinhtehe OPHOFEESEE, gwidm&n%%cretamnéa%f&mqahsﬁﬁlbeh’a_e
absorbing sheet 1 has an advantage in that the col or - 22 of body fluid

absorbed by thgyebsoniealylfyRis Ba8RrDEheasyd Yagencral ed addit iidie, s0fce
| ayer 5 because the bottom portion 21b of each recess 21 renmains covered

with the 1ts0p tR¥&tfendiie oFecivd dbeahodntenhiyef 4Fig suf feyidif 1Ppdhéiredsedch
that 5 the fibers constituting the absorbent |ayer 4 are absent fromthe

bottom portioff ¢hd Forei®sSRRedd @hel Weiisdw! 25 afre iyt efbined Nethe
absorbent layer 4 at the bottom portions of the recesses 33. The preferred

structures ofdibappeagahest ofaydie 4evtdsks (e hapdlpyetcordageehewien a
al ready descri bed herei nabove, but the absorbent [ayer 4 and the top | ayer

5 may have otpeessuectigr givenr tbhehabapsbirbgnthaelyek @f. Frperéfepd,t bhe
absorbi ng sheet 31 of Fig. 6. For the absorbent |ayer 4, use can be made of

nonwoven 15 fahape of theimdrexysd i ufot ihtlredacdnhg hidsdlchadst bertanhyy
wi th an adhesive. In this case, for instance, the absorbent |ayer 4 nay be
air-I|ai d 200nwmagnthahedc acnlag loft imegdr.ophi lic fibers such as natural fibers
(e. g., pulp) and regenerated cellulose f fibers ( a. g . , rayon ) or
air-laid nonwoven fghrordef t20 parowviidieusechfa thhigghhywertopdmns i Te fathersytdndnd
synthetic fibers such

such voids for retaining liquid, the absorbent layer 4 is

preferably formed of air-laid nonwoven fabric.
The air-laid nonwoven fabric can be manufactured such
25 that a mixture of the hydrophilic fibers and the thermoplastic
resin fibers having been floated in air and deposited onto a

screen is heated to melt the surface of the thermoplastic resin



as the sheath/core biconponent fibers, wherein the fibers are bonded

toget her by spraying an enul sion type adhesive on both surfaces of the
air-laid nonwoven fabric. Also in this case, where the shape of the
absorbent layer 4 is maintained with 25 tgg adhesi ve, the absorbent |ayer 4
preferably has a wet tensile strength of Teast 2 N per 25 mmwi dth so
that the shape of recesses fornmed therein can be certainly naintained to
prevent - Fibedissappdatahhe tiferintop lasdessees ikdiilers app flumjiem-Shonalduer

ki nds of nonwoven fabric such as spunlaced nonwoven fabric and poi nt-bonded
nonwoven f abrtoc timy hysinegped 1iic pf deersof the through-air bonded nonwoven
fabric . 5 These kinds of nonwoven fabric may have |iquid passage hol es
that have a snal | elFoapenistiriesa tHeaa iirha a8t efaRfovell ef e \twmpreilydsc: My
be formed of a mixture of synthetic fibers and hydrophilic fibers such as
rayon, but i87 & piyewerghtyofopubs flthedhysydiphalliic fiibeis;Sanasii® by
prevent residual lrquid 10 in the top layer 5 and al so prevent body fluid

once ret afnegrdiyHthe AP cd @y HidbigsBit oMby Pack £inddsd G layer
5. It is also possible to use spunlaced nonwoven fabric only of hydrophilic

fibers for threxOpad avgigth oM 1BNAMYr 8EeRhibAVERE! 8Fre BSoMESn&LE N Slafdd bed
15 herei nabove, since fi'bers constituting the absorbent |ayer 4 are bonded

to the top | yfeprd dpia EriROeaH@S thieN8heBRRecBhpbRERESES 1K ber p
certainly naintainégﬁg#ﬁﬂihe cégg wher e heat-fusiglepsgnﬁheﬁic ?@%ers gie

cont ai ned in(§bﬂyggﬁyfgﬁépj the top layer 5 and the absorbent |ayer 4, the
top layer 20 and the absorbent |ayer 4 can be fusion-bonded to each ot her

around the recessesdy theahy@¥bphinng ribEes, thsefdnedbd fAIGRNS £CaMe B8ind
formed as shown in Fig . 3 0r Fig . 6 . Likew se, the shape of the recesses

can be cept aigy ¥ipBiBisd AL & £ PSR dided élggpx%yo%yeécétéeefrﬁ%ﬁbﬁf&@ﬁm

| ayer 4 at the recesses with a hot-nelt type adhesive. At thi's tinme,

bondi ng bet wean i dOP fia%is 5 AMert henabsophept, | A¥LEefi2eQUnsuipe and
recesses nmay be perfornmed with the adhesive only or in conbination with

fusi on-bondi Rossrirked Nuip &P £xPIRbiry SBIERS &P mdPd Ut Add! ri s ddie,
absorbing sheet 1 of Fig.” 1 will be described with reference to Fig. 7. It

shoul d be notred tdid Hdwr 2AsHIHI Xk BdRSp s Ofc Hésif £APeP®, NBefasd Wed

inasimlar way. 5 A material roll 41 i's the first nonwoven fabric 5a that
I's wound int mddee ber mHY PEyPb| snRdhY SHREETb BbompPbher? f3bhd ,Sap kT

nonwoven fabric 5b that is wound into the form of
15 (polyethylene terephthalate) sheath/core bicomponent fibers
or monocomponent fibers of PE, PP or PET.

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

20 contains superabsorbent polymer.

The air-laid nonwoven fabric is dried, wound into a

material roll, and then, supplied in the production process

of the absorbing sheet 1. 1In this production process, the

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

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

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



a roll. When wound into the material rolls 41 and 42, both the first
nonwoven fabric 5a and the second nonwoven fabric 5b are 10 reduced in

t hi ckness. After passing over a roller 43, the first nonwoven fabric 5a is
fed to a heating unit 50a, whereas after ﬁ ssing over a roller 44, the
second nonwoven fabric 5b is fed to a héati'ng unit 50b. The heatlng uni t
50a has heating rollers 51la and 52a 15 whose surfaces are heated, and the
first nonwoveaif abrihe Bbaliksofiothd aiptbaid heordeatemfatadilenis Béduaed dza
for heating. Likew se, the heating unit 50b has heating rollers 51b and 52b

whose surf aceso gpeedwatedrhandit higs st invovehenmhikiiialSPols ,wWwbtsdthe
around the heating rollers 51b and 52b for heating. 20 The heating rollers

Sla and 52a apglEpesedbeppestbied ppcluehhpeadifigt Bebhtmehtaces are smoot h.
The first nonwoven fabric 5a is heated by the heating rollers 5la and 52a,

while traveling w tfiweirdesi t15a€ ener Sisgesl obaineeacthgsebent LAE Heobbpt §inlp
and 52a. At this tinme, one surface of the first nonwoven 25 fabric 5a

contacts tshe ngphesdined arethk vdridazkl nerd P keimihatedheh W3 APSoLbERE
surface of the first nonwoven fabric 5a contacts the heated surface of the

heating rollerapea. 4 Sl €RE absozéen{;h@ai;éfsa PPEYEY¥EPR1 aﬁasca5aet8téh§lle
t hrough-air bonded nonwoven fabric nmainly conprised of thernoplastic resin

fibers, when SeaéggtRYof Be FeadEQeR or bBEnM SAldEH rﬁbk‘ar StRd & izﬁnt he
first nonwoven fabfic 5a can restore bulk (thickness) in ‘the 5 ange of

to 8 tines, agrVEld wak 'tb%sci‘i'ésbﬂeﬁgﬂhbﬁeé&%ﬁ:@%etg @04 ¥lilia fl‘igoae!ffﬁéd

For instance, the first nonwoven 5a has a th| kness o

wound into thg,faleripd i |siﬁ3em?5ﬁ & et faRahsd iRt e ieat RBakel! Rhg

51a and 52a, the thickness is restored to 0.75 to 4 mm The surface

tenperat yre 1801 4PErPRELLNY Aé&éfdﬁxéﬂ)@b% s 1ABte a0 heabOHE 1 145

C. Likew se, the second nonwoven fabri I's heated in the heating unit

50b. After ths@iﬁéﬁéﬁhrﬁtﬁfé‘féﬁﬂblfr"'@tfd\dsgé TP WO YR %Q@f‘éx%%l@a%%eﬁogi{er
aroller 45 and is"then fed to a pair of coollng 15 devi ces 53a"and b54a.

The cool i ng dgvices 53a and 54a are

Also preferably, the absorbent layer 4 has a density of
0.035 to 0.13 g/cm’ so as to have suitable voids for retaining
15 1liquid in the absorbent layer 4. If the density is less than
0.035 g/cm’, the voids for retaining liquid in the absorbent
layer 4 can be made large but liquid can move excessively freely
in the voids, so that the liquid once retained by the absorbent
layer 4 easily flows back to the top layer 5. If the density
20 is greater than 0.13 g/cm’, on the other hand, liquid can be
easily drawn in due to capillary action but liquid retention
capacity will be lowered because the voids are too small.
The absorbent layer 4 may have a basis weight within the
range of 40 to 300 g/m’. In the vaginal discharge absorbing
25 sheet 1, the absorbent layer 4 should be thin to have a thickness
within the range of 0.35 to 3.5 mm.

The first nonwoven fabric 5a and second nonwoven fabric



arranged to face the garnent surface and the body surface of the first
nonwoven fabric 5a, respectively. The first nonwoven fabric 5a is rapidly
cooled by air blowi ng out fromnozzles of the cooling devices 53a and 54a.
When the first nonwoven 20 fabric 5a mhos? bulk is restored by heating is
cooled, the fibers constituting the first ﬁoﬁmoven fabric 5a are

i mmobi lized in a short tine, so that the first nonwoven fabric 5a can be
mai nt ai ned i Pk kcensttdttatimgr Ehehtopul dyers 5 azeopedferabby dbubiky nonmwavernf a
| arge tensile force is subsequently given 25 to the traveling first
nonwoven f abrfiabibiaz ddmpfigimtig nheabvEaslibbei cheamophabe ipr eesriine d ifveys,
reducing in bulk. Likew se, after heated by the heating unit 50b, air bl ows
- 26 out fraudoohsngidiigies xBbbanded4hdmvdvadh EABrdar nant whtichaatheand
t he body surface of the second nonwoven fabric 5b, so that the second

nonwovenf abr itthéxndsl dsidl| We€£D®!| eilbeBEbseEUEREl b -BohdedTRIdgdtiRe adi@si ve
is applied to the second nonwoven 5 fabric 5b through a nozzl'e 55. At this

tinme, theshothdiidg tape. adhwsi Yestandep! thE tRrduBdladhn vInddd ifhwdfen
shown in Fig. 5A. Then, the first nonwoven fabric 5a after passing over a

roller 47 is f}ﬁhdlcbeﬁayem XIS o4 a2 x¢8rko8etNed ¥bt 6od by Nee SGI0OHE

nonwoven fabric 5b, so that the first nonwoven fabric 5a and 1t he second

nonwoven fabrig/mb gheabRpEstet Bitamponlh®’ £ibdry MELE heR kdMtlened HE
top layer 5 is then held between a heating roller 57 and a heat-enbossi'ng

roller 58. Theaddd -EIASRIRN DX e 6o SEhé& OpY addite rtfcﬁh SPOSid M difunitd

arranged in a pattern for formng the round seal hus, the round seal

25 is formed 4 3t B PPy FYEHhE o IR ahd@d |t0640%5bf“wrellg‘1‘1'tdofw

fabric 62 that is wound into the formof a roll while being reduced in
thicknesgg. AlHSLtIPASHd % HYEMpEnERt ! BibE3s Eﬁﬁta'a'i:e' wﬂt@mep\ggn d@Pidg 20

62 for formng the absorbent Iayer 4 1s fed to a heating unit The

heating unit S0 dfsn Baldddd YEPEO LordNdongonthiesenSHhf 8r68ne! &5 s ed,
and the air-laid nonwoven fabric 62 is wound around the heating rollers 51c

and 52c for heatadepy WeayHieded ibed.nerfdsbageseps 486aNESE T fdrmPhd &tfe S1C
and 52c, the 25 alr-lald nonwoven fabric 62 can restore bul k ( thickness )

In the casermboignidfr Bodedl RoRROVEN TRHAY havea Ein@ﬁ@ﬁé' ﬁ?@h@fraﬁm%e
m xture of pulp and heat-fusible thernoplastic resin fibers, -

thi ckness carppel Iestdred idtdan@R0e eplytabant tillezrhﬁ & 65t bUREo €ONmm.
i nstance. Mre specifically, if the air-l"aid nonwoven ?abrlc 62 has a

t hi cknesgsof dhé AR AOUBbHdEP roioRlre Fadlr itOuk 18 shibf ’fbbék@%&l can
be restored to 1.9 to 2.4 mmafter fed to the heating'rollers 51c and

52c. In orderpé hdlae Pes i iehf GdeRWRVERe LK 6af M EeFHANAIRUNK ntdEned
surface tenperature of the heatlng rollers 51c and 52c is preferably 100 C

or nore. Aftesvéeahigsh by phesdepéi g &lﬁpllé@cfréﬁetﬁérbba%doB_OHV\méQﬂef:abr| C
62 passes over a roller 64 and is then 10 rapidly cooled by air bl ow ng out

from cooling devi ceshé3chrs\ghdgit bdided aiompdvenr fA6ei@nds t PerHod¥ound
surface thereof. Subsequently, a hot-nelt type adhesive is applied to the

air-laid nonwoves & pRteeif? o1 DpGhALtReAZ| BetbDutAErbfithd makerlide A6hESI ve
is applied in a pattern of wavy lines, as shown 15 in Fig. 5B, or a pattern

of spiraRol i nesr wmstis e fiiskti fonkbvehheabridSfiand @hé BesvRdCHofivdver 62
is cut tothe length L2 of Fig. 1 with a cutter 66. Thus, the absorbent

| ayer 4 is pregsebd.5blhehabsiorbegh-a 8y Hordidd nbakwdvieat peBpic ddtcbatbfrand
68 together with the top layer 5, so that the absorbent |ayer

the material roll is heated at a temperature of about 115 °C

by using a heating roller or applying heated air to restore
bulk (thickness) in the range of 1.5 to 8 times, and then,
25 rapidly cooled. The top layer 5 composed of two sheets of the
nonwoven fabric may have a basis weight within the range of

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



20 4'and the top layer 5 are bonded to each other. Here, if the length L2
of the absorbent layer 4 is equal to the length L1 of the absorbing sheet
1, the air-laid nonwoven fabric 62 can be bonded to the top layer 5 w thout
cutting by the cutter 66. The |am nate of {ghe absorbent layer 4 ( air-laid
nonwoven 25 fabric 62 ) and the top | ayer is then fed to a recess-form ng
part 70. The recess-formng part 70 has a heating roller 71 whose surface

i s snoot h andhe o Janrr S myafnyakrly ham aMmlslg( (thizgkneas ) &fe 0 2 &i0ge
nunber of pins having the shape of a cut-off cone are regularly arranged,
wherein the rlolS awms 7Alaadiy the easgpwbetet bhedwdp dayer. SThe ¢emposed afs
fed in between the rollers 71 and 72 so that the absorbent |ayer 4 (
air-laid 5 nenwdvngdef abeet 6R)tHenddwaugh-adll bondédancnvdeenofabries the
faces the roller 72. The recesses 21 are fornmed by the pins of the

heat - enbossi npp ddyer B preferalel y)nduied thasid evgiaytet wmel of WO K ovitdiinC,
wherein the roll pressure is set at 98 to 1470 kPa. 10 A material roll 75

i s |iquidsinpsherabove-indnuithdd@tngeswouhe i tdp ldyerf 6r prefeaabdy| hadhe
film76 for form ng the backsheet 3 is let out through a roller 77. A

materi al rol [filder sdered BascoHaparl 8o forod ag g t he rel ease sheet 7 that
is paper coated with a rel ease resin |ayer and wound into the 15 formof a

roll. A hot-nelt tyme ddshert 3 apphi Bilqghidrimpenieabl83sheet hesuch aase
paper 82 that is let out fromthe material roll 81, thereby form ng the

pressure sengitin podgdatinenea¥elimbhavhrgr€/eass pepghtd8afand e of ghmi,76
are pressed between rollers 84 and 85, so that they are bonded to 20 each

other. Furtheathay e,isn hntefeatdbly peprasihiaded e wistiappormess f raum ashoaz e K6 to
t he body surface of the film76. Then, the |lamnate of the top layer 5 and

t he absolbentmd idtaire-permeaisibel {(breaehhble){6 behwean adteenatdveandiis,
thereby formng a lamnate of the top |ayer 5, the absorbent 25 | ayer 4,

the film76 duckdleedtc! Patey Ie@iydoplolnid | yonwdeen afatwie.is fed in
between cutter rollers 91 and 92 for trinmng, so that the absorbing sheet

1 are cut - 29 @linde theetspapsgyaf SFeampdsefMVieheSthieoeghbeli owonded
Exanpl es of the present invention will be 5 described, but the present

i nvention shawdmvoweén bfapiniterisd ead k3s andnithedreoekxsasph esard adt eadgedols
properties and evaluation results for

the staggered manner, the body surface of the absorbing sheet

15 1 can provide a soft feel, so that the touch can be improved.

Here, since the top layer 5 is made so bulky, the body fluid

discharging part (vagina) and the absorbent layer 4 are spaced

apart from each other largely for the thickness of the top layer

5, but vaginal discharge that is relatively highly viscous can

20 Dbedirectly introduced into the recesses 21 and then introduced

into the absorbent layer 4 due to the capillary action of the

fused regions 22a and 22b of a higher fiber density that are

formed around the recesses 21. Thereafter, the vaginal

discharge can be diffused in the surroundings of the recesses

25 21 due to the capillary action of the fibers constituting the

absorbent layer 4 and retained in the voids.

As has been described hereinabove, since the strength



Exanpl es and Conparative Exanples that were of a structure simlar to that
of the absorbing sheet of Fig. 1. These Exanples 10 and Conparative
Exanpl es were different fromeach other exclusively in the absorbent |ayer.
(1) Top Layer Through-air bonded nonwoven {f@abric having a basis weight of
25 g/ n2 was formed of PE/ PET sheath/core biconponent 15 thernoplastic resin
fibers having a fineness of 2.2 dtex and a length of 44 mm of which the
core conponen®fothpEfopodpieKed tist amangasgdidy nfumienhend oreiwess hyhe
wei ght of the fiber. This through-air bonded nonwoven fabric was used for
the first nonheatnfvabble thermaplast vecesd mbéiheven thisiteustureoaround
Backsheet Used was |iquid-inperneable PE film having a basis weight of 23
g/ n2. (3) Absthéeneceasgee ZClonpastrong Eranghetd)p2évehtuf theurpceaases 21
deposited to have a basis weight of 220 g/nm2 and a density of 0.053 g/cn8B.
(Conpar ati ve Erempd Es&@)ppearind wHenfa pmelssuwes ideapplied fromahe bodgsos
wei ght of 430 g/n2 and a density of 0.084 g/cnB (Conparative Exanple 3)
Prepared Bas aiwedmsrl nanvwoheabisouhing sheetnl hgoTecdess thicplly, (thd topt h
of 5 mm and PE/ PET sheath/core
layer 5 and the absorbent layer 4 are bonded to each other,
the absorbent layer 4 is resilient enough tomaintain its shape,
and the fused regions 22a and 22b are formed around the recesses
21 to have an increased strength. Therefore, even after a
10 shearing force acts on the surface of the top layer 5 in the
transverse or longitudinal direction to close the recesses 21,
the recesses 21 can immediately recover their shape. In
addition, even after a pressure acts on the surface of the top
layer 5 from above and the absorbent layer 4 is compressed,
15 the recesses 21 can easily recover their shape.

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

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

25 the recesses 21. If greater than 30%, on the other hand, the

surface of the liquid absorbing region 20 cannot provide a soft

feel.



bi conponent thernoplastic resin fibers (a fineness of 3.3 dtex; a |length of
5m in a weight ratio of 80:20, wherein an emul si on adhesi ve contai ni ng
acrylic acid or acrylic derivative was sprayed on both surfaces of the
fiber web in an anount of 10% 10 by wei gh oof the fiber web. A single sheet
of the air-laid nonwoven fabric was used for the absorbent |ayer. The
absorbent | ayer had a basis weight of 40 g/n2 and a density of 0.038 g/cn8B.
(Exanpl e 1) 15 Two Bireewidbh &b -ofii dheonlbgendf albsiorbidgnt region o 20hats
used for Conparative Exanple 3 were stacked one on another and used for the
absor bent | aymrefeadalylin 2hePrapgeeaif & tai b0Immd rIdhwitdinf kbiscrange,
containing 20 chemcal pulp (a length of 5 nm and PE/ PET sheath/core

bi conponent tties ndjpjwisd iabscadindg idegrion 2 0f caanbesceft&ifilytexought eimgtdn of
5m) in a weight ratio of 70:30, wherein an enul sion adhesi ve contai ni ng

acrylic acid asnary lwikcldehevahyira Ve aspeayed .onThe tiLsindnedsitdf of hehe
fiber web in an anbunt of 10% 25 by wei ght of the fiber web. A single sheet

of the aib-|aintdetawaEnstiaer iregiamsises faord t e, aiser.hentwd ayembﬂme is
absorbent | ayer had a basis weight of 40 g/n2 and a density of -

0.035 g/cnB. ﬁ@ﬁ@ﬁﬁlyﬁ)lfrw&ﬁ@g@aafasrtbam o WafeRitabhi ﬁh@@nf.@m@eng
chem cal pulp (a length of 5 and PE/ PET sheath/core 5 bi conponent
t her mopl ast i ccheSigtt hhﬂrﬁlcﬁl@t slideneegiohs 3 S atldexs outside the absorbent
layer 4 can easily deform to conform to an undergarment when
the absorbing sheet 1 is attached to an inner side of the
10 undergarment and worn.

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

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

20 L1 is from 100 to 350 mm.

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

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

designating them by the common reference numerals.



‘a length of 5 M in a weight ratio of 70:30, wherein an enul si on adhesive
containing acrylic acid or acrylic derivative was sprayed on both surfaces
of the fiber web in an anmount of 10% by wei ght of the fiber web. A single
sheet of the air-laid 10 nonwoven fabric s_used for the absorbent [|ayer.

The absorbent | ayer had a basis weight of 60 g/n2 and a density of 0.053

g/ cnB (Conparative Exanple 4) Prepared was air-|laid nonwoven fabric

contai ning Preparda the alisonhiing abaeb\dnofdbig ¢ 6¢ovhaimaimgbady ¢eart ical
pulp (a length of 5 m) and PE/ PET sheath/core bi conponent thernoplastic
resin fibers 3Raiki necessedff13om thieekppal dpaeyth towakdnthei abso visenthtl aya o
of 95:5, wherein an enul sion adhesive containing acrylic acid or acrylic
derivative wdstghaxecrdecasbes!33sur Eachsarfedshd3dfidsea tagered wal hpmntticof
10% 20 by weight of the fiber web. A single sheet of the air-laid nonwoven
fabric was usSSa thattremaisocheeredayith theetapsay=ns, | layertheatiop legsErs
wei ght of 100 g/n2 and a density of 0.077 g/cnB8 (Exanple 4) 25 Prepared was

air-laid bonsohas habopeningt 33iayg tHeubotiponp patrd iBL/ BF shehtiécess 33,
bi component thernoplastic resin fibers (a fineness of 1.7 dtex; a |length of

13 MM in a W gifat theéZabscibéen®f 18yed34 st bRpbsed Rk tathaddResin/ehe
single sheet of the air-laid nonwoven fabric was used for the absorbent

| ayer. The aksiery 3i3ayer AhatgatBa@sisl Wepicttice 33@,0tHE &hso Eb&eh slidperdf

0.073 g/cnmB 5 (Exanple 5) Prepared was air-|aid nonwoven fabric containing

fluff pulp and id/ddnhmfwaidd e e angpneiier eramplased i dbs@Bent ilgfer (a
fineness of 1.7 dtex; a length of 13 mm) in a weight ratio of 87:13,
W t hout using ame 8dB€6hvBondedi tgleaciheeheef tdOfdiie thid fuaed HEGIOGNARa

fabric was used for the absorbent |ayer.

10 in which the absorbent layer 4 has an increased density. When
embossing is performed with heated pins, the top layer 5 is
pressed and the openings 33b are simultaneously formed.
Accordingly, the absorbent layer 4 is heated under pressure
at the externally exposed portions in the openings 33b, thereby

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

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

20 diffused in the absorbent layer 4.

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

25 introduced into the recesses 33 can directly contact the

absorbent layer 4 at the compressed portions 22c. On the other

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



The absorbent | ayer had a basis weight of 160 g/n2 and a density of 0.071
g/cnB. In the foregoing Exanpl es and Conparative Exanples, the absorbent

| ayer had a width of 30 nmand a |length of 100 mm 15 (4) Structure of
Absor bi ng Sheet The top | ayer was prepagegsz bondi ng two sheets of the

t hrough-air bonded nonwoven fabric to each®other with a hot-nelt type
adhesi ve. This adhesive was applied in a pattern of strips (see Fig. 5A),
whi ch were spafdebdy hiihvdphabsbrbedeby ht e drsoxdigefhd sgehredi venhbe eadiaky s
wei ght of 10 g/ n2. The top layer and the absorbent | ayer were bonded to
each ot her wd¢dneedbed eith thee taghktayee 5 bBiaussdhvhe petvem ppptien 21b a
pattern of a plurality of spiral lines (see Fig. 5C), wherein each spiral

has a W dth odf Sed¥h Héeessh2si vémadns ac@vebedi wivki ghé obpllagén?s. As
means for formng the recesses, used were a snooth-surface roller whose

surface tenperat ur erhes k3 dCenBedinen8b FAgeNbasy PE ncd i Eled)8MCRGL IS
whose tenperature was 125 C, wherein the roll pressure was set at 1470 kPa

and the psessthg fil@rsicdnda HutSi iR hechb8brBeALCRANfSE 4TRePhBEeHE! £rah
the shape of a cut-off cone, wherein the top dianeter was 1 mm 5 the
hei ght was 2 ¢he Bo€tdMepdrPEonaNGE erRé FEEE888 ¥®SoFOthrough-holes are
formed in the absorbent layer 4 at the bottom portions of the
recesses 33.
The preferred structures of the absorbent layer 4 and
10 the top layer 5 have been already described hereinabove, but
the absorbent layer 4 and the top layer 5 may have other
structures for the absorbing sheet 1 of Fig. 1 and the absorbing
sheet 31 of Fig. 6.
For the absorbent layer 4, use can be made of nonwoven
15 fabric of which constituent fibers are bonded together only
with an adhesive. In this case, for instance, the absorbent
layer 4 may be air-laid nonwoven fabric only of hydrophilic
fibers such as natural fibers (e.g., pulp) and regenerated
cellulose fibers (e.g., rayon) or air-laid nonwoven fabric of
20 a mixture of the hydrophilic fibers and synthetic fibers such
as the sheath/core bicomponent fibers, wherein the fibers are
bonded together by spraying an emulsion type adhesive on both
surfaces of the air-laid nonwoven fabric. Also in this case,
where the shape of the absorbent layer 4 is maintained with
25 the adhesive, the absorbent layer 4 preferably has a wet tensile

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

recesses formed therein can be certainly maintained to prevent



.degrees. The recesses were arranged such that the |ongitudinal pitch Py was
5 mmand the transverse pitch Px was 2.5 nm The backsheet was bonded to
the lam nate of the top |layer and the absorbent |layer with a hot-nelt type
adhesive. The 10 application pattern and e application amount of this
adhesive were identical to those of the €Sive used for bonding two
sheets of the through-air bonded nonwoven fabric. (5) Measurenent of
Density The dhsappearencel sff ahet hecaigseshent | ayer were cut into 15 a size
of 50 x 50 nm The sheet material thus cut was held between two acrylic

pl ates, and thickneeg the tttd 189elr FRiEHad KimdsNBE S Beb eyt Blaba iley 8G8HI €
of 392 Pa. Density was calculated fromthe thickness and the basis weight.

(6) Vet StreagtépeRldded strarioved Fabdliz hAd HdEneseided indrytienERBregt
into a size of 25 x 50 nm The sheet material thus cut was left for two

hours in an @k Rged 08 \H I off e trdRyhfa i30b&ndad rorvvdd ¥eplual dity
of 65% Thereafter, this sanple was conpletely imrersed in distilled water,

and then gui ghk¥et RKRAS28f OWbnwSPeR CEQRESC AldEMdE 15IE pads alh@kaB1est .
tensile test was perforned using a tensile tester " instron 5564" to

measure nmaxi PHEk! Gafbe V‘@%ﬁbﬁfl%ﬁ%“%éﬂﬁ?é‘“&ﬁeé("a%hlﬁﬁt tHe 2PefBbses: 3%he

| ongi tudi nally opposed ends of the sanple were held wth chucks, and the

chucks were RBhiBYed! £abf 8 ndY LEOPoPRER! H TR i FRELEUWE synthetic fibers
and hydrophilic fibers such as rayon, but it is preferably
formed only of synthetic fibers so as to prevent residual liquid
10 in the top layer 5 and also prevent body fluid once retained
in the absorbent layer 4 from flowing back to the top layer
5. It is also possible to use spunlaced nonwoven fabric only

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

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



l oad-was taken as wet strength. (7) Product Evaluation 5 0.5 cc of
distilled water was dropped onto the |iquid absorbing regi on having the
recesses and left for 15 mnutes . Thereafter, the surface of the liquid
absor bing regi on was rubbed 100 tines undgr a load of 1 .96 N using a

rubbi ng-fastness tester, and then the silirfacé was observed. In Table 1: "
[err] "™ 10 indicates the product in which disappearance of the recesses was

not observed at allNext Chnigxémpat ta&;rﬁé@h@d@@ﬂﬁamﬁa@whm@tmmmqﬁ
t he recesses was hardly observed; D" indicates the product in which

di sappear ancestdet Ne oregegses wapl ahs Hetrdii i with' rb@@k@ﬂb@stbhﬁlﬁ[ oduct
I n which the 15 recesses conpletely disappeared. Table 1 Basis Wi ght

nm2Density cnBMeishdy R B HRHL e ha k! hpREeHingXshdd20810881F 44 X@earkX.
24300. 0841. 73xCom Ex. 3400.0381. 29DEx. 1800. 0382. 4SOEx.  2400. 0352. 06OEX.

3600. 0532. 81Q0 Mharkiteadthd 07 la 62RkK1 a #5098y 0734. 260Ex. 51600. 0716. 2000

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

absorbent sl ayer is z@%ac'extl%loﬁcoq&ea&eis LK £irst3RonwoVen #8LEEEE8 8hat
hardly disappear. It is also seen that in the case where the wet strength

is equal to ofg %&.ﬁ&&rlﬁ{@r\tﬁe '\komeofﬂ%%ylcaah&ea Skedc &b 18 Neb e 42 2 g

preferred range of 0.035 to I'n the present invention,
been describeghe second nonwoven fabrlc 5b that is wound into the form of

a roll. When wound into the material rolls 41 and 42, both the
first nonwoven fabric 5a and the second nonwoven fabric 5b are

10 reduced in thickness.
After passing over a roller 43, the first nonwoven fabric
5a is fed to a heating unit 50a, whereas after passing over
a roller 44, the second nonwoven fabric 5b is fed to a heating
unit 50b. The heating unit 50a has heating rollers 5la and 52a
15 whose surfaces are heated, and the first nonwoven fabric 5a
is wound around the heating rollers 5la and 52a for heating.
Likewise, the heating unit 50b has heating rollers 51b and 52b
whose surfaces are heated, and the second nonwoven fabric 5b
is wound around the heating rollers 51b and 52b for heating.
20 The heating rollers 5la and 52a are spaced apart from
each other and their surfaces are smooth. The first nonwoven
fabric 5a is heated by the heating rollers 5la and 52a, while
traveling without being compressed between the heating rollers
5la and 52a. At this time, one surface of the first nonwoven
25 fabric 5a contacts the heated surface of the heating roller
5la, whereas the other surface of the first nonwoven fabric

5a contacts the heated surface of the heating roller 52a. Since



-her ei nabove, even when a thin absorbent |layer is used in the absorbent
article, the recesses forned fromthe top |layer to the absorbent | ayer
hardly di sappear in a wet state. Accordingly, body fluid can be easily

i ntroduced into the 10 absorbent |ayer t ugh the recesses at all tines .
In addition, since a relatively bul ky sh can be used for the top |ayer,
t he absorbent article can provide a soft feel. Although the present

i nventi on hatheefirst noniwostendf abdidesr ik dte vhirbughspéetbdmd ek avpwaren
enbodi ment thereof, it 15 should be understood by those skilled in the art

that the for&gbiri¢ aadnig comprakhar ofhahetmoplAisticofresith Fddierisgnwhemy be
made therein and thereto, w thout departing fromthe spirit and scope of

the present heweeld BY tHEe R s bifetRe asedt ind\lieds shauhlld Bta pehe
understood as limted to the 20 specific enbodi nent set out above but to

include all pasgitbhengBhed FRBLScWohChafidfedCorahnd iIed td 1didess $GPLhe
enconpassed and equi val ent thereof with respect to the feature set out in

the appersled yghdje®f 1.5 35 8 Yiés!, Sabldt MR StsldefBifPSCANGY rJduceE

conprising: a li'quid-pernmeable top | ayer; a backsheet; and 5 an absorbent
llayer di sposed BREVBRArEGr 1eRd.ayPhrafits tafcdat e et st IANRISy &P HP I | Ng
t he absorbent | ayer bei ng bonded together, wherein

5a has a thickness of 0.5 mm when wound into the material roll

41; but after heated by the heating rollers 5la and 52a, the

thickness is restored to 0.75 to 4 mm. The surface temperature
10 of the heating rollers 5la and 52a is preferably about 115 °C.

Likewise, the second nonwoven fabric 5b is heated in the
heating unit 50b.
After thickness restoration, the first nonwoven fabric
5a passes over a roller 45 and is then fed to a pair of cooling
15 devices 53a and 54a. The cooling devices 53a and 54a are
arranged to face the garment surface and the body surface of
the first nonwoven fabric 5a, respectively. The first nonwoven
fabric 5a is rapidly cooled by air blowing out from nozzles
of the cooling devices 53a and 54a. When the first nonwoven
20 fabric 5a whose bulk is restored by heating is cooled, the fibers
constituting the first nonwoven fabric 5a are immobilized in
a short time, so that the first nonwoven fabric 5a can be
maintained in the state where the bulk is restored.
Accordingly, even if a large tensile force is subsequently given
25 to the traveling first nonwoven fabric 5a, the first nonwoven
fabric 5a can be prevented from reducing in bulk.

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



-the absorbent |ayer conprises hydrophilic fibers, and the top |layer and the
absorbent |ayer are enbossed 10 together to have recesses in which fibers
constituting the absorbent |ayer are bonded to the top layer. 2. An
absorbent article as set forth in clain1%? wherein the absorbent |ayer has
a wet tensile strength of at least 2 15 % 25 mmw dth. 3. An absorbent
article as set forth in claim1, wherein the absorbent |ayer further

conpri ses heautf fisomlcocdyimghdevicés I5Stsandrill be Iyttt bhki gafmdret sudface
fusi on-bonded to the 20 hydrophilic fibers inside the absorbent |ayer. 4.

An absor bent aakdt theebedy Sir flarid bfi thélfédord nediodieh Eabeie SN thatng
t he absorbent | ayer are bonded together with an adhesive. 25 5. An

absorbent ar thel £#e@6né alonkwokieh farblei@rsmﬂs rapeagyicddieed Op sudgequentiii, ses
a heat-fusible material and fibers - constltutlng t he absorbent | ayer

are fusion-bandrat e lttha P d@aive iéleagsllgpfzéaeﬁo Bhe/Beabhal R@nwodidn Cl e
as set forth in claiml, wherein 5 the to ayer conprises at |east one

sheet of monwawedd QBrﬂIGrélﬂPn Bago Rz PSS, W@thml@ftllqé L ehé G arg f@
bulk of 0.2 to 1.5 mMm An absorbent article as set forth in clai m

wher ei n adhesive is applied in a pattern of strips, as shown in Fig.

5A.

Then, the first nonwoven fabric 5a after passing over

a roller 47 is held between rollers 48 and 49 together with

10 the second nonwoven fabric 5b, so that the first nonwoven fabric
5a and the second nonwoven fabric 5b are bonded to each other
to form the top layer 5. The top layer 5 is then held between
a heating roller 57 and a heat-embossing roller 58. The
heat-embossing roller 58 contains projections that are

15 arranged in a pattern for forming the round seal 25. Thus, the
round seal 25 is formed in the top layer 5.

A material roll 61 is air-laid nonwoven fabric 62 that
is wound into the formof a roll while being reduced in thickness.
After passing over a roller 63, the air-laid nonwoven fabric

20 62 for forming the absorbent layer 4 is fed to a heating unit
50c. The heating unit 50c has heating rollers 51c and 52c¢ whose
surfaces are heated, and the air-laid nonwoven fabric 62 is
wound around the heating rollers 51c and 52c¢ for heating. When
heated by the surfaces of the heating rollers 51lc and 52c, the

25 air-laid nonwoven fabric 62 can restore bulk (thickness). In
the case where the air-laid nonwoven fabric 62 is comprised

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



.10 the top layer conprises two sheets of nonwoven fabric, and the top |ayer
and the absorbent |ayer are bonded to each other with an adhesive that is
applied in a pattern different fromthat of an adhesive applied for bondi ng
the two sheets of nonwoven fabric to each other. 15 8. An absorbent article
as set forth in claim1, wherein the absof bent | ayer is of an el ongated
shape, and the top |ayer and the backsheet are bonded to each other outside
t he absor benthleayhicknebsveanilsie reggiores exteldindeond abdubal |y t&f 1tlse 20
absorbent |ayer. 9. An absorbent article as set forth in claiml1, which is

to be used azimewqyi for dnsehaces ahsardi Bﬁe&h’lf@balil} 16.f Anet hag-fanqd

manuf acturing an absorbent article having a |iquid- perrreabl e top layer, a
backsheet, andnovals ¥adeilc lkayahsdhSERECRNESS VEEN [§anmt QihdrAYundnd nithe
backsheet, the - 38 met hod conprising: letting out an absorbent [|ayer

froma materihe hatbriBhersil §ibarfe GHITHdld Ran! Be ADSE6DEALA AV & ©
bonded together and the absor bent | ayer conprises hydrophilic fibers, 5 and

heating téie ahyopReRttbRVEEd 1k tRe! RESt PHY Koo PREKH rsqcaahepsi@yerxﬁ Brlle
absorbent | ayer; enbossing the top |layer and the absorbent |ayer together
to have recegs@t thedild 1t RPAKANBEGENFhKY SREARTeSLEFEBA1RT, LK€ stbFatkent

temperature of the heating rollers 51c and 52c is preferably
100 °C or more. After heated by the heating unit 50c, the

air-laid nonwoven fabric 62 passes over a roller 64 and is then

10 rapidly cooled by air blowing out from cooling devices 53c and
54c to the garment surface and the body surface thereof.
Subsequently, a hot-melt type adhesive is applied to the
air-laid nonwoven fabric 62 through a nozzle 65. At this time,

the adhesive is applied in a pattern of wavy lines, as shown

15 in Fig. 5B, or a pattern of spiral lines, as shown in Fig. 5C.
Then, the air-laid nonwoven fabric 62 is cut to the length L2

of Fig. 1 with a cutter 66. Thus, the absorbent layer 4 is
prepared. The absorbent layer 4 is held between rollers 67 and

68 together with the top layer 5, so that the absorbent layer

20 4 and the top layer 5 are bonded to each other. Here, if the
length L2 of the absorbent layer 4 is equal to the length L1

of the absorbing sheet 1, the air-laid nonwoven fabric 62 can

be bonded to the top layer 5 without cutting by the cutter 66.

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

25 fabric 62) and the top layer 5 is then fed to a recess-forming
part 70. The recess-forming part 70 has a heating roller 71

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



10 layer; and cutting the top | ayer and the backsheet into the shape of an
absorbent article. 11. An absorbent article manufacturing nethod as set
forth 15 in claim 10, which further conprises heating the top layer to
restore bul k before bonding the top | ayer éo t he absorbent | ayer.
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pressed between rollers 84 and 85, so that they are bonded to

20 each other. Furthermore, a hot-melt type adhesive is applied
from a nozzle 86 to the body surface of the film 76.
Then, the laminate of the top layer 5 and the absorbent
layer 4 is bonded to the film 76 between rollers 87 and 88,
thereby forming a laminate of the top layer 5, the absorbent
25 layer 4, the film 76 and the release paper 82.
Finally, the laminate is fed in between cutter rollers

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



a] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca]ca]ca]ca]cal g% fvw .”)*UV23xyt}xsnid_ZU] c

a]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca! "#LMIKEj k>n\ } xspi d_ZU] c

a]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]'éafca'[ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca]ca]ca]ca]ca]ca]calcal Q2 MePt}xsnid _ZU] c

a] ] ca] ca] ca] oakcdhc dheastajpenjofalfdaj.cd].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca]ca]ca] ca]ca]ca]ca!, -3%50{&] B; A} xsnid_zZU] c

a]] 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] ca] ca] ca] ca] ca] ca] ca! ABqDbnl }xsnid_ZU]c

a] ] ca] ca] ca] exipetPL €3] 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] ca! VLUVO67KB! ">?Lkl } xsni d_ZU] c

a] ] ca] ca] ca] ca] ca] aefredhtrlleal,C &kamblekCafcahe ap e ent coleadeads aical &) ca]
cal ca] ca] ca] ca]ca]ca] ca]ca! ,->?WF 7/x!"$ }xsnid _ZU]c

a] ] ca] ca] sa] erlseibalsabag] €ak oot el il igRleilicrl sabeakicade W& alnkrrerided cal
cal calca]calcalca]ca]ca]cal 1 &"#CGHU Jgr| E} xsnid_ZU] c

a] ] ca] ca] ca] g aahGaleep e lmantslesa] cal cal ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca! 9y: Zg#e#\ &\i j n} xsni d_ZU] c

a] ] ca] ca] ca] ca] ca] aapaal cel §abFa] g%bg@]:@:@]e%a]&ﬁi cavshaei6A] vabaakealfo cal
calcalca]calcalcalcalcaljcal Or&W S] P} B| wmhc”YU] c

a] ca] ca] ca] calh Al AP Esat sei el BRarsl €8] Akt alkeal o3 @laalfahid cal
ca)ca]ca]ca]ca]ca]ca]ca]ca!$ rulH@VK 01Fyz}xsnid_zU]c

a] ] ca] ca] ca] GahGalaat 62t SAknel H5H o3l o 6AbeRISAFE4] qal caheakbadfilied cal
cal] ca] ca] ca] ca] ca] ca] ca] ca! N1?cdvFM 01Fyz} xsni d_ZU] c

a] ] ca] caj ga] Gl atbemparht b ea] Bkl &1 waked] &8t £6t&mt CaHron caken] e cal
ca] ca] ca] ca] ca] ca] caJ ca] caOGsi J+L#10%&' () - & 10968 () - #109%&' () - s109%&' () -
10968 ()-f 10%A doivedkPUGK the QI AHAUCH HdA0YGE () - " #10%G& () -
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10G 10%& () - 8: ! 10%h& dugh-ai& bonded nonwoven fabric having a basis weight

of 25 g/m* was formed of PE/PET sheath/core bicomponent
15 thermoplastic resin fibers having a fineness of 2.2 dtex and
a length of 44 mm, of which the core component of PET contained
titanium oxide in an amount of 1.0% by weight of the fiber.
This through-air bonded nonwoven fabric was used for the first
nonwoven fabric 5a and the second nonwoven fabric 5b.
20 (2) Backsheet
Used was liquid-impermeable PE film having a basis weight
of 23 g/m’.
(3) Absorbent Layer
(Comparative Example 1)
25 Fluff pulp was deposited to have a basis weight of 220
g/m’ and a density of 0.053 g/cm’.

(Comparative Example 2)
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adhesive containing acrylic acid or acrylic derivative was
sprayed on both surfaces of the fiber web in an amount of 10%
by weight of the fiber web. A single sheet of the air-laid
nonwoven fabric was used for the absorbent layer. The
absorbent layer had a basis weight of 40 g/m’ and a density of
0.038 g/cm’.

(Example 1)

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

(Example 2)

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

nonwoven fabric was used for the absorbent layer. The

absorbent layer had a basis weight of 40 g/m’ and a density of
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sprayed on both surfaces of the fiber web in an amount of 10%
by weight of the fiber web. A single sheet of the air-laid
10 nonwoven fabric was used for the absorbent layer. The
absorbent layer had a basis weight of 60 g/m’ and a density of
0.053 g/cm’.
(Comparative Example 4)
Prepared was air-laid nonwoven fabric containing
15 chemical pulp (a length of 5 mm) and PE/PET sheath/core
bicomponent thermoplastic resin fibers (a fineness of 3.3 dtex;
a length of 5 mm) in a weight ratio of 95:5, wherein an emulsion
adhesive containing acrylic acid or acrylic derivative was
sprayed on both surfaces of the fiber web in an amount of 10%
20 by weight of the fiber web. A single sheet of the air-laid
nonwoven fabric was used for the absorbent layer. The
absorbent layer had a basis weight of 100 g/m’> and a density
of 0.077 g/cm’.
(Example 4)
25 Prepared was air-laid nonwoven fabric containing fluff
pulp and PE/PP sheath/core bicomponent thermoplastic resin

fibers (a fineness of 1.7 dtex; a length of 13 mm) in a weight
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B70! pulp and PE/PP sheath/core bicomponent thermoplastic resin
fibers (a fineness of 1.7 dtex; a length of 13 mm) in a weight
ratio of 87:13, without using any adhesive. A single sheet of

10 the air-laid nonwoven fabric was used for the absorbent layer.
The absorbent layer had a basis weight of 160 g/m’ and a density
of 0.071 g/cm’.

In the foregoing Examples and Comparative Examples, the
absorbent layer had a width of 30 mm and a length of 100 mm.

15 (4) Structure of Absorbing Sheet

The top layer was prepared by bonding two sheets of the
through-air bonded nonwoven fabric to each other with a hot-melt
type adhesive. This adhesive was applied in a pattern of strips
(see Fig. 5A), which were spaced 1 mm apart from each other.

20 The adhesive had a basis weight of 10 g/m®.

The top layer and the absorbent layer were bonded to each
other with a hot-melt type adhesive. This adhesive was applied
in a pattern of a plurality of spiral lines (see Fig. 5C),
wherein each spiral has a width of 5 mm. The adhesive had a

25 basis weight of 10 g/m’.

As means for forming the recesses, used were a

smooth-surface roller whose surface temperature was 130 °C and
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degrees. The recesses were arranged such that the longitudinal
pitch Py was 5 mm and the transverse pitch Px was 2.5 mm.
The backsheet was bonded to the laminate of the top layer
and the absorbent layer with a hot-melt type adhesive. The
10 application pattern and the application amount of this adhesive
were identical to those of the adhesive used for bonding two
sheets of the through-air bonded nonwoven fabric.
(5) Measurement of Density
The sheet materials for the absorbent layer were cut into
15 a size of 50 x 50 mm. The sheet material thus cut was held
between two acrylic plates, and thickness of the sheet material
was measured under a pressure of 392 Pa. Density was calculated
from the thickness and the basis weight.
(6) Wet Strength

20 The sheet materials for the absorbent layer were cut into

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

a relative humidity of 65%. Thereafter, this sample was
completely immersed in distilled water, and then quickly taken
25 out. 30 seconds after the sample was taken out, tensile test
was performed using a tensile tester ¥ instron 55647 to measure

maximum load, wherein chuck distance was set at 25 mm,
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rubbed 100 times under a load of 1.96 N using a rubbing-fastness
tester, and then the surface was observed. 1In Table 1: * ©"
10 indicates the product in which disappearance of the recesses

was not observed at all; ” O” indicates the product in which

disappearance of the recesses was hardly observed; “ A"
indicates the product in which disappearance of the recesses
was observed; and “ X” indicates the product in which the

15 recesses completely disappeared.

Table 1
Basis Weight Density Wet Strength Product
(g/m?) (g/cm®) N) Evaluation
Com. Ex. 1 220 0.053 1.47 X
Com. Ex. 2 430 0.084 1.73 X
Com. Ex. 3 40 0.038 1.29 A
Ex. 1 80 0.038 2.45 O
Ex. 2 40 0.035 2.06 O
Ex. 3 60 0.053 2.81 O
Com. Ex. 4 100 0.077 1.62 A
Ex. 4 50 0.073 4.26 O
Ex. 5 160 0.071 6.20 ©

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

20 strength of the absorbent layer is equal to or greater than
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the absorbent layer hardly disappear in a wet state.
Accordingly, body fluid can be easily introduced into the
10 absorbent layer through the recesses at all times. Inaddition,
since a relatively bulky sheet can be used for the top layer,

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

the appended claims.
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absorbent layer are bonded to the top layer.

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

15 N per 25 mm width.

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

20 hydrophilic fibers inside the absorbent layer.

4, An absorbent article as set forth in claim 1, wherein
fibers constituting the absorbent layer are bonded together
with an adhesive.

25
5. An absorbent article as set forth in claim 1, wherein

the top layer comprises a heat-fusible material and fibers
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I HSYR (10 the top layer comprises two sheets of nonwoven fabric, and the
top layer and the absorbent layer are bonded to each other with
an adhesive that is applied in a pattern different from that
of an adhesive applied for bonding the two sheets of nonwoven
fabric to each other.

15

8. An absorbent article as set forth in claim 1, wherein
the absorbent layer is of an elongated shape, and the top layer
and the backsheet are bonded to each other outside the absorbent
layer to have side regions extending longitudinally of the

20 absorbent layer.

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

to be used as a vaginal discharge absorbing sheet.

25 10. A method for manufacturing an absorbent article having
a liquid-permeable top layer, a backsheet, and an absorbent

layer disposed between the top layer and the backsheet, the
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method comprising:

letting out an absorbent layer from a material roll,
wherein fibers constituting the absorbent layer are bonded
together and the absorbent layer comprises hydrophilic fibers,
and heating the absorbent layer to restore bulk;

bonding a top layer to the absorbent layer;

embossing the top layer and the absorbent layer together
to have recesses;

laying a backsheet on a garment surface of the absorbent
layer; and

cutting the top layer and the backsheet into the shape

of an absorbent article.

11. An absorbent article manufacturing method as set forth
in claim 10, which further comprises heating the top layer to

restore bulk before bonding the top layer to the absorbent

layer.



