; €3e99| d26HTgw| BACKGROUND OF THE I NVENTION Field of the Invention The
present invention relates to an absorbent article such as a sanitary

napkin, a panti-liner or a disposable fiaper and, nore particNWﬂMMMﬂ“Nﬂmw *
absorbent article which has little pressure but excellent fit d
Art In recent years, there have been many absorbent articles suchy@sse

sanitary napkins, panti-liners, incontinence pads or disposable diapers for
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directed to the wearer; a |iquld-1npernea ack sheet; and a «ggooo2*

| i qui dabsor bi ng | ayer sandw ched between the surface sheet and the back
sheet. The surface sheet is brought into direct contact with the wearer's
skin so that it is preferred to ﬁrovide a softer touch feel. Especially

where the absorbent arti cPRCKERQURR Pt THE LYVENZIQNnhi tary napkin, the

surface sheet is a Bortion to receive the discharged |liquid such as the
nenst r ual Fbeb8do8i teet IPVeRSAPRhe vagi nal opening. Therefore, the surface
sheet has to enhance the contact with the vaginal opening thereby to
prevent | eakageThe PresenfuinverbioReckplatpieberantdesarbert cdreheleortion
near the vagi nal 2 opening of a woman is conplicated and has |arge
i ndi vi duasudhfdsperaritany napk inhea g@anittiarhinepkirra dd sposhbdel diapebe
formed in advance into such a specific shape as to enhance the contact. In
a sanit ar gndapkioredpeattaiged anlyt hetpranr absbroener efririesl ea whixch phaser n of
roughness is formed on the surface sheet, for exanple, as disclosed in
Japanese Patebt paeds@penbile. ex8800bnt99¥3 tnlesst.ne surface sheet thus forned
wi th the roughness pattern, however, the undul ations are substantially
i denti cal ReDaBedQulagtanti ally constant bul k so that the enhancenent of the
contact between the surface sheet and the vaginal opening is restricted. As
di scl osed in | nterraddi gealat, etieRd Haveabeen Mihy absorbent articles
such as sanitary napkins, panti-liners, incontinence pads or
disposable diapers for absorbing a discharged substance. Each
of these absorbent articles 1is generally constructed to
include: a liquid-permeable surface sheet to be directed to
the wearer; a liquid-impermeable back sheet; and a liquid-
absorbing layer sandwiched between the surface sheet and the
back sheet. The surface sheet is brought into direct contact
with the wearer’s skin so that it is preferred to provide a
softer touch feel. Especially where the absorbent article is
exemplified by the sanitary napkin, the surface sheet is a
portion to receive the discharged liquid such as the menstrual
blood directly from the vaginal opening. Therefore, the
surface sheet has to enhance the contact with the vaginal

opening thereby to prevent leakage of the liquid inbetween.

However, the shape of the portion near the vaginal



512168/ 1998, on the other hand, there is a structure using a foamin an
absorbent core. Generally speaking, however, the foamhas a relatively high
strength (in the conpressive deflectio and a high repulsion so that the
stinmulation (e.g., resistance or |load) 4to the wearer's skin becones

i ncreased thereby to raise a problemthat a physical disorder is easily
given to the wearer. SUVMMARY OF THE | NVENTI ON The present invention has an
object to provide an absorbent article which is enabled to deform accordi ng
to the shﬁpe af the private part ofgﬁ_mearer tQ thereb¥ prevent | eakage 3
of a di scPREFIRT iHuid VIPRR hiF oPRticarednandnbaft L8%9IPs 1ndi¥igade an
absorbent article which is so soft to the private part of a wearer as to
contact g&ififprgnaes ko skhat Hhe s hea¥y BAPkipeds Giffasulpyvént ben,
there is provided an _absorbent article conprising: a support sheet; a

|'i qui d- abdemmedy inagdyancs pigtleal syeht Acspeppbic sitane asab@ enhance the

| i qui d- per meabl e surface sheet covering the liquid-receiving face of the

| i qui d- absom¥iaed .| ayer, wherein between the |iquid-absorbing | ayer and the
surface sheet, there is provided a |iquid-perneable |ayer of crinped fibers
which remain i nIa cai igeadittmt enapkdnnadevalopédt einv theutpmivyr exirer,nal
force, the crinped fiber |ayer being fornmed by interconnecting the crinped
fibers tothemeforas da tives patteraof Acuyhtidis 18 FiaidEbnasiesurdhckehe
invention, there is provided an absorbent article conprising: a support

sheet; a lgnpdt]- #bgoeRanplLayes ddisTNOERE 90 JHSaREPEBItethidadben
| i qui d- per meabl e surface sheet covering the liquid-receiving face of the

i qui d- absgy.bimdewera9 el Rneh@ulrirdviedapeRiDithGs! 3¥emedS WithMe@heof @ @
| ayer of crinped f fibers which remain in a crinped state in a natural

state wit %ﬁglﬁ@é§§h€i@§h,f€6\'g@vef h;tq%rhﬁaﬁﬂaighﬁg Alaé/%hbe%ia%ifaqg@gd by

i nterconnecting the crinped fibers t eave voi ds therebetween; an

| Tqui d-absfaicd Rl ¢kl Al - Skibstint 13014t Uofisehhe! Hllief BE! ethibak he

| i qui d- absorbent materi nprise east one o I'qui d- absorbi ng

101 e Rhstutenis i Bordiel By bs LhSbdreRog HRale T |
(oo | Yo b Rt ol el a0, 3 pluraltty of resin Lavers of
lamnate filmi %tso cfa‘isr}:efovsmerci('in International Patent Publication No.
512168/1998, on the other hand, there is a structure using a
foam in an absorbent core. Generally speaking, however, the
foam has a relatively high strength (in the compressive
deflection) and a high repulsion so that the stimulation (e.g.,
resistance or load) to the wearer’s skin becomes increased
thereby to raise a problem that a physical disorder is easily

given to the wearer.

SUMMARY OF THE INVENTION
The present invention has an object to provide an
absorbent article which is enabled to deform according to the

shape of the private part of a wearer to thereby prevent leakage



Alternatively, the crinped fiber |layer nmay be prepared by joining the

crinped fibers at their intersections into a network. Preferably, the

crinped fibers are given such a sectiopal shape as has a larger width of 10

to 500 microns than a thickness of 10 to 100 m crons and as has the maxi mum

of a crinping external dianmeter of 0.3 to 20 mMmin a free state w thout any

external force. Preferably, the crinped fiber |ayer has a shrinking tension

of 50 mMN or less for a width of 25 mm when the crinped fiber |layer has a

t hi ckness gf 3,10 30 nn1aTd a.tensile strain of 50 ~ is applied in the

| ongi t udi 41 2 dF+echargeds LiAlidpsorbent article only to the crinped fiber

| ayer. Preferably, a pushing |oad necessary for pushing the surface sheet

by 5 nmis 150 ARPher eobiest affartdie ofinvenddon f 48 the PERVAEEe ¥ t he

| i qui d-absorbing layer, the |iquid-perneable |ayer and the surface sheet.

In this capserpenrtoarticleswhieheisegots@ftthe bhekpricaverpaperekmage 5

of the pushed portion when the pushing force for 5 Mmis released is no

| ess t hanwd@res aagl ho contathageh®ly~withetheqskdnper neabl e | ayer in the

absorbent article of the invention is an aggregate of crinped fibers (or

crinped fil amenicgordinghese ani mppecit bef s tdvee dnvangiednj o therendis

generally along the liquid-receiving face, the crinping external dianeter

t her eof |providedesn gasssetbent idrtiitel d@ogipr idi itRet la0Bubpoitt BReet; a

| i quid-receiving face. The force necessary for tensing the crinped fibers

in the fibequedigpdorpifyr eayeenaikposedl oW thétsaﬁgofesgﬁéee? adracg (or

the spring-back force ) when the absorbent article 1s curved to the body

shape is i9o4hifDpbbReabN8shAPsre St CBRRY iNPEhE 1AYSiA-FEXBI¥ARyY | oW

el astic nodulus 1n the height direction fromthe I[iquid-receiving face,

al ong whi h rLgRi no; 14 ' t er LSiAlih S hat the
ﬁ&aé €T LHR m&ﬁfcge%om AP %beb} e‘%efﬁlﬁ b%c‘tw&?xo SPné

surface sheet can be easi [ to co ormto the shape private
Phe. el ast ) TeLatabEorDing Ry A db i TndBRPE RO Ut CRABEE R el RASE VTl 1
xcel | ont 21 HTLFREEERLIALY | Py DO Sinfeq TIDA LR (0= H En der the
or 1 ons. PFonbeet Eafe ol 4 ket Bt uaeacuboard RecPafe! Efefiat The
body 11 auighayi NgeR2p$8d, ! NEQUINLL IR, SEOLASE BY°Eht SR80 H 5K Yhe
crimped fibers to leave voids therebetween.
According to another aspect of the invention, there is
provided an absorbent article comprising: a support sheet; a
liquid-absorbing layer disposed on the support sheet; and a
ligquid-permeable surface sheet covering the liquid-receiving
face of the liquid-absorbing layer, wherein the 1liquid-
absorbing layer is formed of: a layer of crimped fibers which
remain in a crimped state in a natural state without any
external force, the crimped fiber layer being formed by
interconnecting the crimped fibers to 1leave voids

therebetween; and a liquid-absorbent material. In this

structure, it is preferred that the liquid-absorbent material



6 introduced into the |iquid-absorbing | ayer.

DRAW NGS
absor bent
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Fig. 1, Fig. 3 is a perspective view show ng anot her enbodi nrent of the
napkin; Fig. 4 is a sectional view taken along line IV - IV of
Fig. 3; Fig. 5A is an enlarged perspective view showing a portion of a

sanitary

network s
view of a
portion o
i nt er sect

Fig. 1 is a perspective view showing a sanitary napkin as an
article according to an enbogi ment of the invention; Fig. 2
sectional view of the sanitary napkin taken along line Il -
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pushi ng f%rce i iaHaq:lhi ed to thef nt%%wor k., sheet; and

urie e voids o

e crimped fiber layer. -

For example, the crimped fiber layer may be prepared by
laminating a plurality of resin layers of different MFRs (melt
flow rates) into a laminate film and by splitting the laminate
film into a network.

Alternatively, the crimped fiber layer may be prepared
by joining the crimped fibers at their intersections into a
network.

Preferably, thecrimped fibers are given such a sectional
shape as has a larger width of 10 to 500 microns than a thickness
of 10 to 100 microns and as has themaximum of a crimping external
diameter of 0.3 to 20 mm in a free state without any external
force.

Preferably, the crimped fiber layer has a shrinking
tension of 50 mN or less for a width of 25 mm when the crimped
fiber layer has a thickness of 3 to 30 mm and a tensile strain
of 50 % is applied in the longitudinal direction of the
absorbent article only to the crimped fiber layer.

Preferably, a pushing load necessary for pushing the
surface sheet by 5 mm is 150 mN or less for an area of 10 mm
¢ for the laminate of the liquid-absorbing layer, the
liguid-permeable layer and the surface sheet. In this

construction, it is preferred that the bulk recovery percentage

ctTve Vi ew Show ng a
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Fig. 8 is a graph plotting the nmeasured results of conpressive |oads

agai nst a di spl acenent when a | oad was applied to the surface of the

sani tary napkin. DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS The invention
will be described with reference to thé acconpanying draw ngs. As used
herein, the term "absorbent article" refers to devices which absorb and
contain body |iquids, and nore specifically, refers to devices which are
pl aced against the skin of a wearer to absorb and contain the various

| i quids di d, f t.he b : I f . absorb ticl ingl ud
Sani tary RS SUSREHOL Y Her e AEPRe R ARG AT eRrOE HRcL® ERISEREY | ke
Fig. 1is, [ [ how ' Ki b b

ar i ci e adboptl AGSRo SATEod MR T GRS (SRA Bh ¥ £1 0. 2 16 & w dt hi se

sectional view of the sanitary naﬁkin taken along line Il - 1l of Fig. 1,
Fig. 3 is a per3pecligeidrefrigahilaglaver nt tdthedsarhenst amtdcdgnptary
napkin; Fig. 4 is a sectional viewtaken along line IV - IV of Fig. 3; Fig.

5A is an aA§yensdonpdst nne aggswgateniodgca ippedi abeirsa (st GdrpsHeet of
crinped fibers; Fig. 5B is an explanatory view of a crinped fiber; and Fig.
6 i s an eflidegedtsor.spéft thesei ewimpedi igherpoareonrvhnged: her emtendr k
sheet of crinped fibers. A sanitary napkin 1, as shown in Figs. 1 and 2,
has four leperallyAsabohgr sthe ajdnuidi-reeeiviag ofeceapsttieayerijnpinghere is
provi ded a |iquid-inperneabl e back sheet 2 acting as a support sheet. As a

second | apsteawnarl thembaek shecéol,id @arectedpgeredadlgninbgny heigheore 3
acting as a liquid-absorbing layer. As a third | ayer over the second |ayer,

there is @igecdddnafrom thielligupLiBabli@ihgyRice. | Thedforce decelsEagy f _
fiber layer ) 4 which is forned of crinped f fibers . As a fourth layer (

. a . , aFdPPeefBshgl aves) Mipdde fibdiHsd- PR MeRd! e lrer ektend8h i S
provided a |iquid-perneabl e surface sheet 5. The back sheet 2 and the

surface skRelectidmng | 25Nesh 1 @ RACERAL N hOULeseS Qg NBoPEE! PIGE Y tie the
absorbent core 3. The back sheet 2 may be made of an air-perneabl e PE

(pol yet hyls?iq)ngf-ida@lk g?kggﬁgﬂl&@gg{ﬁg%mhggﬁ%&qﬁcﬂm@v thigbric or

a |l am nated materi a rrc an r exanple. The

b bent . de ~qf i qui dy ab ' A h
Ui p. a1 S sfaBRly LRRICoR RS Ahe! nanihy $hBROPLELRE LLle RIS O
fib : ' faldouid- | h h J ,
rebri o, 18 eRaRfpE S s Ele IR R R SR Y USRI sofer
I . db | i qui d- bl e. sheet N ti |
adei 11 on e 1345857 Er8 v non d8r For L End; YRLTRATS BRI FEHAERYY

t er - absoy.bent I . Jh f heet b f
Ul d- poltTRte i GRRBEaT faie Ches,, % SHAT Fareunianfosdratasa, a
poi nt - bonded nonwoven_fabric or a _spun-|aced nonwoven fabrig& Oor a porous
FiIm ThePeaPas plerar SOFSRhA GOREIA t LHmANARF RIpKNA BELVAEE H3gn i n

Figs . 3 and 4 , includes a | am nate having substantial%é5;he sane
struct ur e %fs 3 hNYPABRTt HE -Gani tBRG NAPRPALL OBRRHNS pRRdf ithaneprqund ) -ani nat e

s Moreover, the elastic reaction for the deformation is so low
that the pressure on the private part is accordingly low.
Therefore, the absorbent article is excellent in the wearing
feel and in the sealing performance.

Moreover, the crimped fibers have a function to guide
the body liquid along the crimped portions from the surface
sheet to the liquid-absorbing layer so that the body liquid

having passed through the surface sheet can be quickly



9 constructed to include the back sheet (or support sheet) 2, the absorbent
core 3, the |liquid-perneable, crinped fiber layer 4, and the surface sheet
5. This lam nate is provided on a stretchable sheet 13. The stretchabl e
sheet 13 is joined, at its two end portions |lying opposite one another in
the longitudinal direction thereof, to a base sheet 12 to be worn on an
external wear such as shorts. The stretchable sheet 13 may be nade of a
stretchable film a urethane foam a nelt-blown nonwoven fabric of an

el ast oner .r S|n & \ bri c. f stretchabl e shrink fibers, or a
r ubber shé'élt é{;a?ﬁﬁf Ei"q\ehajt rﬁk?%‘?’a’ EJrEH’Ti shown in Figs. 3 and
4, the base sheet 12 is applied to t he external wear such as the shorts so

that the surface sheet 5 over the absorbent core 3 cones into cl ose contact
with the vaginal opening. At this tinme, the base sheet 12 and the absorbent

core 3 can nove rel ati PRIEF RESSRIFIHAN, QFf TEECPRAMINGS 0 prevent

di spl acenent between the absorbent core 3 and the vaginal opening and tw st
of the absorben¥igord 3s aspergpecbivierwiee sfowing el sanitterynwaipkia of the
wearer's body. In the enbodi nents shown in Figs. 2 and 4, the total

t hi ckness as0 art ah%oahentbenticmeea&amnmﬁﬂgaﬂdcpmdembodﬁmbhe ofyathel i s
preferably 5 to 50 nmand nore preferably 10 to 30 mm The thickness Hl of

the |iqui dmpemteadie | ayer 4 is

Fig. 2 is a widthwise sectional view of the sanitary
napkin taken along line II - II of Fig. 1;

Fig. 3 is a perspective view showing another embodiment
of the sanitary napkin;

Fig. 4 is a sectional view taken along line IV - IV of
Fig. 3;

Fig. 5A is an enlarged perspective view showing a portion
of a network sheet prepared by splitting a film, and Fig. 5B
is an explanatory view of a crimped fiber;

Fig. 6 is an enlarged perspective view showing a portion
of a network sheet prepared by joining crimped fibers at their
intersections;

Fig. 7 is a perspective view showing the state in which
a pushing force is applied to the network sheet; and

Fig. 8 is a graph plotting the measured results of
compressive loads against a displacement when a load was

applied to the surface of the sanitary napkin.

DESCRIPTION OF THE PREFERRED EMBODIMENTS



preferably 3 to 30 mm and nore preferably 10 to 25 mm Wth 10 the sizes
HO and Hl1 being with the above-specified ranges, there can be provided an
inmproved fit to the uneven surface of ?enale private part, so that even the
| am nate of the back sheet 2, the absorbent core 3, the |iquid-perneable

| ayer 4 and the surface sheet 5, which is separated fromthe base sheet 12
as shown in Figs. 3 and 4, can be brought into close contact with the

vagi nal opening while conform ng to the uneven surface thereof. As shown in

Fig. 5A and Fig t he r er 4 a a

cl uster) of cr.ﬂBsdlrrﬁarggnwﬁrﬁf BEcRpFenibed vikh FREPUeRERnEaoEEel ayer 4
is a network sheet or. 8 .,in which crinped fibers 7 or 9 are
|nterconn€€F88PPH¥&n3 AEAWMES *The crinped fibers for use in the

l'i qui d-permeabl e |ayer 4 will be discussed below with reference to Fig. 5B.
As shown in Fi gAss@Sed liexein, ‘e hadn rahsorbent, sad igded| rrerf@rrér §0to a
fiber that is shrunk fromits original length "a" to a |ength "b" by
def or mi ngdeviceso which eabgptbnsinshakonthiialbadiapéignidie land mormave a
crinping external dianeter ( a. g . ( helical external dianeter ) "d"

The for cesPacutﬁeCfalﬂryberelfemgr todienaiceds rdticloranre pdscady abainséet thei ng t he
|l ength "b" to the length "a" can be remarkably | ow. The crinped fiber has a
r emar kabl gkiiawo€l astwearsrd o sabgotheantd réshtain othéheagioupi ddggeaider nal
dianeter "d". In other words, the external force necessary for crushing the
crinping eibehaalged AR ARIErcHel" bbayl. OWExaRg llelse depabhSorSeh©r etielesecovery
is low but 11 the recovery properties to recover to the crinping

ext er nal dhama@rsaldlta\b\;\ﬁmatplkqn%&tséﬁai -ieneesi W ispEMediheogxsakhest .
Therefore, in the case ere the crinped fibers are arranged to extend
gener al | y pala@ng ahlde thieddiiger,ecei ving face of the absorbent core 3 (i.e.,

al ong the X-Y plane) so that the crinping external dianmeter "d" thereof is

di rected generakhy in §Be; helaho & 186t Q8 @hdirind Eaﬁléaqur Rapkap) from

the core surface, t he |qur d- per rrea{)‘r‘&e | ayer 4 can be easily”ben

accor dance g diifo {4 08PK! Bolehahh S h bMod i he bengigudi nal

direction Fl |on int nsverse on (r.

i ecti on) \neh et A1) 5ot U SRASRVELe. LHE. LU0, gerslfegggkggag&er 4

does not apply an dxCEeSiVE res oring orce

\\h f h hed
from the Pemie TabEr e T TR O FRS haAGo thaq BOFAESEP AL 0
| ayer 4 is.co Bessed and efp d.in tlee Ee ht di rectl on _sa th%t. t he
surface sl‘(ér&?’ng S¥dPy2RBHBET °€H‘5§8 ShiHs SAHF A DRI TdFeni ng

whi | e conform ng to i he unevenness reof Since the crinpin external

G et or | 4gL81 & RASATHAL GRSt BARE™ ALPRS. hENgIEY ot RcOE Ghig- 37 Fag- i n

the Z directi.,on npreover, the crinped ,portions, of the fibers functlon
to guide PﬁeHﬁx%pI?%b?ﬁgﬁ%vPﬁESB§§§éHetWPGN@WQQﬂ}%ﬂn?aE%rEHEBt°§ qqui ckly
into the absorbent core 3. Still noreover, the |jiquid-perneable | ayer 4 has
a hi gh pePedweidesheet nlusrimpedfibens; |FtlgcaﬁBdtﬁ BRI SXRAARRL AT VHEHY
liquid into the absorbent core 3 even when the crinped fibers are nade of a
hydr ophobPd eaFimpedifidets Apdr Bbb: | ¢ é-spﬁlap%@li}'r% pARer b Mtieyw t hat
the crinped fibers thus made of a hydrophobic resin nmay be treated to be
hydr ophi | ishiowimdoadeert dorxdif Binother attwerknsheatdf ewimpsad fGibers.i nped
fibers are preferably given such a sectional shape as has a | arger w dth of
10 to 500 m cr oAssahihazytmipkiesls a@s sbown 10T idss dnandl 2, duhs thowwr, t he
crinped fibers preferably have the maxi num crinping external dianeter "d"
of 0.3 tolaFems.i nAa artirst dtayem t(Howt. ,apyleweemost Yayer), there is

provided a liquid-impermeable back sheet 2 acting as a support
sheet. As a second layer over the back sheet 2, there is
provided an absorbent core 3 acting as a liquid-absorbing layer.

As a third layer over the second layer, there is provided a



The network sheet 6 of Fig. 5A is prepared by co-extruding resins of
different MFRs (Melt Flow Rates), (i.e., a highly extensible resin of a | ow
MFR and a non-extensible resin of a high MFR) into two layers to forma

lam nated film and by softening the lamnated filmat a | ower tenperature
of 80 to 150C than its nelting point and nonoaxially stretching the
softened filmin its flowdirection to orient the filmin that flow
direction. The filmthus oriented is cut (or split) in the X direction by a
fibrillatin chine so.that it may be torn. int eparate fibers while
| eavi ng  hAdUAARBEREAD IS IpRPE: biTS: 7 1% e b daveratapbichs cr i mp
is enabled tgo devel op by the difference in the MFRS of the two sides to
produce t A8 &OTMFEd G5 b%-‘?’s‘“?e%ﬁéheﬁﬁe i Aferc Faredtedla¥e nkte®nnedPi ons 6a
to forma network. In this network, |arge voids 13 are forned between the
crinped fHMBPREMOSE LR¥es)heVekare kimukdtpprmeamtetlayesn 4ni fhege s
prepared by arranging crinped long fibers 9, which are nade -w of a

t her nopl aprPy idedeni Aiquhd-pernpablensutfaneesheet H cofheahackpabery (e. g.,
5to 50 mm two-dinmensionally, and by fusing and interconnecting the
crinped fband Ghatsum@ice ishtemtsScairenjofned] tmoraan qidient sutdddienod a
network. In order to crinp those long fibers, there may be adopted any
sui t abl e whehpeés iphewy of tthe absorbatitudiorg 3. net hod of devel oping the
crinps by making the fibers sectionally heterogeneous and by heating them
or treating theghe Padkotshadter2 mayebeothadle RASSAmJadpdpeFmeésbhe Pire

fi bers between heated gears; a nethod of twisting (or winding) the fibers

t enpor ari lpoaReéthgilieney thﬂﬁgﬂ @t eti§h PeL SmpBemeBbl ¥ Mdhgdrephes ief
forcing the filaments into a box by a hot air jet to bend the tilanents.

Exanpl es gbnii¢ehneabRRasti & TRhEhaeéd drd LIl "ok W @ohkiovesd rhbkges 7 of
Fig. 5A and the crinped fibers 9 of Fig. 6, iInclude a honbgeneous PP

(pol ypropyh@ng) £§ eal Nfof Sldfia P &@%eng%msle%e):wéi §'ilﬁaq€il§g"‘miotfy PE

(pol yethyl ene)resin, and the 11ke. orenent i oned i d- per nmeabl e

layer 4 13 & Wl?ﬁu#&igﬂsé‘rﬁ{?ﬁ'ﬁﬂe%?éﬁ% &é‘?ugﬁg‘r’ﬁjg"é@%‘a@f h‘i&i}?&r& or

by stacking nmultip ayers o e network shee e net sheet
i recti onS atsanss TR by b Y 'dhnd S ¥paPut bR SELMCE or

Nor cover . WAERate BRAHTAU For e e B FRE R 5prbR o SERYeNSRuor k
cri mped 1 EAERS S 1Y oREBRBLA- af o FHITCVEBr Arordie THEPBES: JO6HYy o
portion i ressed, when pushed, inits thickgess direction, b t he

Conpr essi BRSPBERE BPSBUEE LAY S nay RS SHyRtaRed YR d Lauid-Pemedbis: noabl ¢

| ayer 4 fornmed of the netwqork sheet 6 or 8, takes a visco-elasticity.
sheet such as tissue. In addition, it 1is possible *to

incorporate with the fiber web the highly water-absorbent
polymer.

The surface sheet 5 may be made of a liquid-permeable
nonwoven fabric (e.g., a spun-bonded nonwoven fabric, a
point-bonded nonwoven fabric or a spun-laced nonwoven fabric)
or a porous film. They are preferably hydrophobic.

A sanitary napkin 11, as shown in Figs. 3 and 4, includes
a laminate having substantially the same structure as that of

the sanitary napkin 1. More specifically, the laminate is



In order to exhibit that character, it is preferable that the shrinking
tension for a wdth of 25 mmis 50 nmN or | ess when a tensile strain of 50 %
is applied in the | ongitudinal directign of the absorbent article to the

| ayer (or the liquid-perneable |ayer 4°) of the network sheet 6 or 8 having
a thickness of 3 to 30 mm fromthe free state in which no external force
is applied. The percentage of voids (i.e., the ratio of voids to a unit

vol une) of the |iquid-perneable |ayer 4 made of the network sheet 6 or 8 is
pr ef er abl LLhi range 7.9,.10 99 .9 Bel pw the_ percentage 0 oi ds of
57 0% ¢ ne 2t hRade P 8P atnllndd fnd bk aREEF 1 f nTREFEAEREL Yeus
conpressi ve deformation so that it is difficult to conform.to the shape of
Che vag: nhe GRERERE T EOF R dreth o drau IATPATAGAR e CEENBER Toit 139551t he

| i quid hayin assed through t he surface, sheet 5 intp the absorbent core 3
is deteridra %g.tﬁﬁeFuFﬁéc §BegEr eent BRYES of M bR o1 & JOrQUALREA (PR Bt her
hand, | ess cringed fibers are directed in the height direction between the
surface shBEetchahdetskeebst vedhecsrteschabdet aheetakd ishdoinadriah to
draw the body liquid fromthe surface sheet 5 to the absorbent core 3. Mire
pr ef er abl §tst Havpeevdntpaet vins/ oillydéngs oppesitegensf &sovhen 99 1%h&he
fiber density of the liquid-perneable |ayer 4 for realizing the nore

pr ef er abl fongagedisaéxpirestilohyt e I8sf | dd.a0hasg/ sh@et T to hei weper neabl e
| ayer 4 having the above-specified percentage of voids is so bul ky and

hi ghly vobnnanoestebatli weaZnspecaviadeshoztlkt.,, gentle feel to the wearer's
body . On the other hand, the |iquid-perneable |ayer 4 has high recovery
properties and DRedsyrgo€hable Sheebape. miYiebet igdeadft &r yt h@p&hableor 11
is worn on the crotch of a fenmale, therefore, it can exhibit high contact
and seal §£9Im}ha erEHHAR efbamevenmetiptewnhapmwivener et eoprhMat e
part. For exanple, the surface sheet 5 can retain a contact of 90% or nore

so that ig16838cABEYd:{ilCa MRIRIJWA £8bPDE o SEPSEERED1E MLtk FAge s

opening, positively to prevent the |eakage. In the invention, if desired,
t he absorggn% £AbBe? aRGekhe foiddydmpglmeabl e layer 4 may be integrated to

be a single llayer by Interspersing particul ates of a |iquid-absorbent

material (1. pRALhLOULALEd:! AULAIALTe" ARk EhCRLBL?) 330RA04! Nener | Ped

fibers 7 or 9 « e networ or "8 having a h vol pefcentage
of the nePRprPTERERZE A It 10 g SEBRINASTEIR B A ahBrtRT YD
form shapd, cBREcHbE pRtRagen§hERE RorPrrnfieaaPaSEhaRE: sOP5er Bpnelyra ne,
i qui o- abdBPBeALORA: SPPEREY NetbaSTEUPAS {Redn P eRPd- SBEoFBeR: CBFymer i n
}2;‘9: orm %Leglggsnglseilseeo{ 1f2i ggcrisﬁhgrab%%r ier}lai‘:[ ic%?% hcearr?(ljnfo\re-rgglggigle&iyng
independently of each other to prevent displacement between
the absorbent core 3 and the vaginal opening and twist of the
absorbent core 3, as might otherwise be caused by the motions
of the wearer’s body.
In the embodiments shown in Figs. 2 and 4, the total
thickness HO of the absorbent core 3 and the liquid-permeable
layer 4 is preferably 5 to 50 mm and more preferably 10 to 30

mm. The thickness H1 of the liquid-permeable layer 4 is

preferably 3 to 30 mm and more preferably 10 to 25 mm. With



havi ng the absorbent core 3 and the |iquid-perneable |ayer 4 integrated may
be envel oped by a |iquid-perneable sheet such as tissue. O course, it is
al so possible to provide such a | ayer ,gver the absorbent core 3. Here will
be described an exanple of the sanitary napkin 1. [Exanple] Network sheets
of crinped fibers of Sanples 1, 2, 3, 4 and 5 were each manufactured by
co-extruding a resin ( for upper | ayer) at a stretch grade of a | ow MFR
(melt flowrate) and a resin for lower layer ) at a non-stretch grade of

hi gh t ft mat t erature
of 80 to teLER ﬁ%ﬁ- {ibhinhe APreeCepen henndRdte « FEBFFOW
di t t t th fil th ted filmb
{1 bri 11 at PAY HBROTAIeAen dites %?r;‘ffég%llf‘t?%sfctf%gf‘ﬁgg&?‘% 3¢ OLRERRIRA, and
their results are enunerated in Table 1. 17 [Tabl e 1] SanllesUpBer
Layer LowePTLY3EENMRRI t upPer FRaherven 1@%@%"&(%§%Bﬁ€l“/ EBRer)
m cronsCri np Devel opedlHono- PPHono -PPO.5 | 2.420 | 20Good2Hono- PPHom)

-PP0. 5 | thg2gbsorbeatceedsHen -teHdniiuirbperneahbpolayer 4 and the

20Bad4Bl ock- PPBI ock- PPO. 51 5. 0201 20Ve Good5Hi gh- Densi t y- PPLow Densi ty- PPO. 7
| 1.620 | spptacd sheet 5, which is separated from the base sheet 12 as

shown in Figs. 3 and 4, can be brought into close contact with
the vaginal opening while conforming to the uneven surface
thereof.

As shown in Fig. 5A and Fig. 6, the liquid-permeable layer
4 is an aggregate (or cluster) of crimped fibers. More
specifically, the liquid-permeable layer 4 is a network sheet
6 or 8, in which crimped fibers 7 or 9 are interconnected into
a network. The crimped fibers for use in the liquid-permeable
layer 4 will be discussed below with reference to Fig. 5B.

As shown in Fig. 5B, the term “crimped fiber” as used
herein refers to a fiber that is shrunk from its original length
“a” to a length ”“b” by deforming it into a three-dimensional
helical shape or the like to have a crimping external diameter
(e.g., helical external diameter) “d”. The force in the fiber
longitudinal direction necessary for returning the length “b”
to the length “a” can be remarkably low. The crimped fiber
has a remarkably low elastic modulus in the direction of the
crimping external diameter “d”. 1In other words, the external
force necessary for crushing the crimping external diameter

“d” is low, and the repulsive force for recovery is low, but



Next, various tests were made using Sanples 1 and 2, fromwhich the
satisfactory results were obtained on the crinp developability. Here wll
be expl ained those tests. (1) Specificlaltions of Prior Art and Sanpl es
(Specifications of Prior Art) "Body Fi'tt R" manufactured by Uni-Charm
Corporation was used as the commercially avail abl e sanitary napkin.

(Speci fications of Sanples) Surface Sheet: an air-through nonwoven fabric
or an apertured PE fil m Absorbent Core: granul ar SAP (superabsorbent

ol yner fibrous SAP Back, Sheeif: a PE fil wor k. Sheet :  Sanpl 1 and
Rome b Bheitebaver R berPateiis ke, Seravit FRr EbEEf iR ER) BB | D)
Thi cknessg\ldth lical t. DensityVoid ‘%gul k . .

(1) Vi ghBAAREFSReS T i skEezped) £OXSe G EEmREsshis excellent.
14017030. 01498. 511, 5130Sanpl e 24017030. 00799, 223130 (2) Tests on
Conpr essi on ResTRerfEREe( T8t ithe AR Wheregthe crimped fibers are

arranged to extend generally along the liquid-receiving face
of the absorbent core 3 (i.e., along the X-Y plane) so that
the crimping external diameter “d” thereof 1is directed
generally in the height direction (i.e., in the 2 direction)
from the core surface, the liquid-permeable layer 4 can be
easily bent in accordance with the sanitary napkin 1l or 11 being
bent in the longitudinal direction (i.e., Y direction) or in
the transverse direction (i.e., X direction) thereof. At this
time, moreover, the liquid-permeable layer 4 does not apply
an excessive restoring force for the flat state to the sanitary
napkin 1 or 11 in its entirety.

When the surface sheet 5 is pushed from the liquid-
receiving side, on the other hand, the liquid-permeable layer
4 is compressed and deformed in the height direction so that
the surface sheet 5 easily comes into close contact with the
vaginal opening while conforming to the unevenness thereof.

Since the crimping external diameter “d” is directed
generally in the height direction (i.e., in the Z direction),
moreover, the crimped portions of the fibers function to guide
the body liquid having passed through the surface sheet 5,
quickly into the absorbent core 3. Still moreover, the

liquid-permeable layer 4 has a high percentage of voids so that



According to the KES conpression characteristic neasurenents, the end face
of a dianmeter of ~ = 10 mmwas vertically pushed -onto the surface sheet 5
of the sanitary napkin, and the conprqiﬁlve | oads (M ~ of 10 mm) for the
di spl acenent of the surface sheet 5 wer'e neasured on Prior Art, Sanple 1
and Sanple 2. Here, the pushing speed of the KES conpression tester was 0.1
cnsec. (Measured Results) Fig. 8 is a graph plotting the neasured results
of conpressive | oads agai nst a di spl acenent when a | oad was applied to the

surface of,kt sani t segen .fram FEi it,can, be, confirned
Shat o oottt S8a PSRy ATEHE hnd Thott A Y iikas QPsanﬁsabﬁeF SPEd: Tart
to push the end face of the diangter of ~ = mm, whereas a | oad of
about 128 marhv&e%ﬁmﬁMPgaﬁm@w%maésm@iygﬁapgoﬂoagdrsslabout 79
M ~ of 10 nmm was sufficient for nple 2. Therefore, it is found that the

pr esent sQﬁVﬂaEynﬁM?\%P'éh%l‘és@é‘bl"%ﬁya | By @@Qﬂ%lb&c@ﬁéﬁﬂ #ek jhe
conpressive load of 150 m\/~ of 10 mmor less so that it is nore excellent
i n sof t nesgimpey fgeermdmssmadehef mehydrophobdgl resbn maw beetireated

fitness are tabulated for Prior art, Sanple 1 and Sanple 2.
to be hydrophilic.

In order to exhibit the aforementioned function, the
crimped fibers are preferably given such a sectional shape as
has a larger width of 10 to 500 microns than a thickness of
10 to 100 microns. In addition, the crimped fibers preferably
have the maximum crimping external diameter “d” of 0.3 to 20
mm in a free state without any external force.

The network sheet 6 of Fig. 5A is prepared by co-extruding
resins of different MFRs (Melt Flow Rates), (i.e., a highly
extensible resin of a low MFR and a non-extensible resin of
a high MFR) into two layers to form a laminated film, and by
softening the laminated film at a lower temperature of 80 to
150°C than its melting point and monoaxially stretching the
softened film in its flow direction to orient the film in that
flow direction. The film thus oriented is cut (or split) in
the X direction by a fibrillating machine so that it may be
torn into separate fibers while leaving the connections 6a
partially. In the fibers thus separated, a crimp is enabled
to develop by the difference in the MFRs of the two sides to
produce the crimped fibers 7 which are interconnected at the

connections 6a to form a network. 1In this network, large voids



19 [Table 3] Contact at CrotchPhysical DisorderPrior Art54 $YESSanple 185
UNCSanpl e 283 %O As enunerated in Table 3 , it could be said that the
present sanitary napkins ( i. e. , Saqgies 1 and 2 ) enjoy a higher contact
(or fitness) with the female private part than that of Prior art and give
little physical disorder while being worn. In other words, it is found that
the present sanitary napkins are sufficiently deformable but |ess stinmulant
to the skin. (4) Tests on Evaluations of Liquid Absorbency Tests were nade

on the infiltration, diffusiyity and ligu.d returnability under pressure by
attachi nga697f%r8‘fegh§’8%’ﬁﬁpl }E@%ﬂrweéﬂﬁd%&psr and 2. Here, the

hydr ophilic oil useg was .a surface active agent conposed mai nly of ,sul fonic
acid. (Liquid USBdFDE €tAen handy WREsPPEYUPTE 68t & .of dntdqubods
solution containing glycerin or the like in 1 litter of ion-exchange water)
T (Infilt raPFGBa‘-Fieﬁle%YTF}FEréPHP-ﬂBCPéllth@ﬁ‘stlpéiﬂl fibesg QasWhALBcpEg MABE thé”

of a thermoplastic material and crimped in advance, at a
constant spacing (e.g., 5 to 50 mm) two-dimensionally, and by
fusing and interconnecting the crimped fibers 9 at their
intersections (or junction points) 8a into a network. 1In order
to crimp those long fibers, there may be adopted any suitable
methods known in the art, including: a method of developing
the crimps by making the fibers sectionally heterogeneous and
by heating them or treating them with hot water; a method of
passing and pressing the fibers between heated gears; a method
of twisting (or winding) the fibers temporarily and setting
the twisted fibers thermally; and a method of forcing the
filaments into a box by a hot air jet to bend the filaments.

Examples of the thermoplastic material for forming the
crimped fibers 7 of Fig. 5A and the crimped fibers 9 of Fig.
6, include a homogeneous PP (polypropylene) resin, a block PP
(polypropylene) resin, a high-density PE (polyethylene) resin,
and the like.

The aforementioned liquid-permeable layer 4 is formed
by using a single layer of the network sheet 6 or 8, or by
stacking multiple layers of the network sheet 6 or 8.

The network sheet 6 or 8 1is enabled to stretch

sufficiently freely in the individual directions, because the



surface sheet 5 firstly by 3cc/sec. and secondly by 4cc/sec. Then the tine
period for which the injected bl ood was absorbed by the inside of the
sanitary napkin and disappeared fromtjpe surface sheet 5 was neasured as
the infiltration tine (secs. ) . 20 ( Diffusivity ) After 7 cc/mn. of
artificial nmenstrual blood was injected and left for 1 mn. , the

| ongi tudi nal -and transverse sizes (in dia. mm of the liquid in the surface
and back of the absorbent core were conpared. (Liquid Returnability

(Rewet - Ba S t I

| eft for ?E%eygqsfgfter |ﬁf%€?g%% gjgéFﬁE ééﬁﬁéééﬁgggﬁi BQ.Pgtgggon t he
surface o a s and subj e r ur 430 Pa
. The app%di§88§éséﬁﬁét%§§ % (jéﬁt% t%£§$%§1o§sP § th§°§ 3§F|fy of

t he I|qU|d absor hed .b filter paper. ced on the s e su fac

masur ad. YAFLE PTHERS 39&% %&se SHHAEL I RSP Gt bR FUPEEN ages
of the IigU|d weli t he rewet - back) of the art|f|C|aI nenstrua

bl ood hav P@eéx%&gda oﬁtsl)sk“%ns"d‘r?éﬁe hé&be E“S@a%%lfﬂr(?ﬁ Pyis ahggrbed

by the crimped fibers being extended at the pushed portions.

Therefore, only a portion is compressed, when pushed, in its
thickness direction, but the compression is not propagated to
other portions. Thus, the ligquid-permeable layer 4 formed of
the network sheet 6 or 8 takes a visco-elasticity.

In order to exhibit that character, it is preferable that
the shrinking tension for a width of 25 mm is 50 mN or less
when a tensile strain of 50 % is applied in the longitudinal
direction of the absorbent article to the layer (or the
liquid-permeable layer 4) of the network sheet 6 or 8 having
a thickness of 3 to 30 mm, from the free state in which no
external force is applied.

The percentage of voids (i.e., the ratio of voids to a
unit volume) of the liquid-permeable layer 4 made of the network
sheet 6 or 8 is preferably within a range of 97.9 to 99.9 %.
Below the percentage of voids of 97.9 %, the crimped fibers
7 or 9 have a less crimping degree and a less compressive
deformation so that it is difficult to conform to the shape
of the vaginal opening and therearound. In addition, the
permeability of the liquid having passed through the surface

sheet 5 into the absorbent core 3 is deteriorated. Over the



percentage was determned fromthe Fornula: Liquid Returnability (% under
Pressure - (Quantity of Liquid Absorbed by Filter Paper) / (7 cc/mn. of
Artificial Menstrual Blood) x 100. (Maasured Results) The measured results
are enunerated in Table 4. [Table 4] Infiltration TinmeD ffusivity

mrRet ur nabi | i tylst secs. 2nd secs. SurfaceBackPrior Art2.54.6254334.3Sam | e
12. 33. 151010. 3Sam | e 22.53.571115. 4 21 It can be confirnmed from Table 4
that the diffusivity could be suppressed nore than Prior art and that the

infiltrathepcbhtBgadr Wl dd 8¢ §lo I ¢l BabLhe Y Han¥, e 38HECC £ ihEq be
I nproved.” Fromthése, it 1s found that the liquid-perneable |layer 4 is

excel | ent ¢i b A L Ligts the: 1id.qui. %\]‘2‘% I.f ] {?A
ment rual EPeEa 2 RERTRE0LEY 1 Ehe B iU T o LB Vel e e g face
Crinped Fj Test i tﬂog) The recqvery rcent {: B X ?0 was
determ nej‘aggéﬁwéee%rﬁ htg%f ﬁ e seglt( ,E)Orc% %t %8 ﬁggﬁﬁgﬁrggge f?‘é\fji.f"gl’f‘l ﬁéén
conpr essi pn pressur (2%,4 90 a applied ip ap oven. of 40C for, 10 m ns
TOna ¢ heCPRTaRhEaE Fody §1aR e e E e Anians SPEFh ots GifabseRRaLEr ed
Resul ts) Sangle 1: 66.7 $. Fromthis result, it is confirmed that the
network sFBEE dras MRTEREGERTABLY c dieBETREIAATSCF MY iSRGt TaBIBo 80 $
. According to the invention thus far described, the_ |iquid-perneable |ayer
of the cr?f -4 499 - Infi- chThe kst dansifdertt hheshiqgtd-RaEBeabign
reduce the pressing feel on the wearer's body. In addition, the
| i qui d- peta®asl ¢ fey areakir ingrtda monenprefiex abler sppJdpr doep¥pregsedakage
of the discharged liquid. Mreover, the |iquid-perneable |ayer can provide
22 by 0.006 to 0.015 g/cm’.
The liquid-permeable layer 4 having the above-specified

percentage of voids is so bulky and highly voluminous that it

can provide a soft, gentle feel to the wearer's body. On the

other hand, the liquid-permeable layer 4 has high recovery

properties and hardly goes out of shape. When the sanitary

napkin 1 or 11 is worn on the crotch of a female, therefore,

it can exhibit high contact and seal for the complicated uneven

surface shape of the female private part. For example, the

surface sheet 5 can retain a contact of 90 % or more so that

it can absorb the menstrual blood discharged from the vaginal

opening, positively to prevent the leakage.

In the invention, if desired, the absorbent core 3 and

the liquid-permeable layer 4 may be integrated to be a single

layer by interspersing particulates of a liquid-absorbent

material (i.e., particulated liquid-absorbent materials)

among the crimped fibers 7 or 9 of the network sheet 6 or 8

having a high void percentage (i.e., by burying particulated



I mproved bul ki ness so that the absorbent article such as a sanitary napkin
can be soft and gentle to the skin. Although various exenplary enbodi nents
have been shown and described, the inygntion is not limted to the

enbodi ments shown. Therefore, the scope of the invention is intended to be
limted solely by the scope of the clainms that follow. REPL~CENME~~JT
S~IE~-T 2 2 NO V 2Q02 23 w~T zs cLAZr~n zs ~ 1. An absorbent article

eonpri sings a (suppoxt sheet; a ", liquid-absorbing | ayer dXSposed an ~~id
suppor t sffcﬁhdﬁms@rbznt G Sr 3 P88 r&%@@h% Yol B%CSFSEﬁétn&&V&fk hddie
| i quid-recetving face of saird |, ,qU| - absor bi ng ayer wherein said

L ESSLIAN, SHetas BABEEOCRE dpfuraBtiboslobt SEL RRSRYL o
10 g Bty E e bé/&t#’oh%%%sﬁ%&%fn@%%ﬁé?ﬂ-
e e o AP 8RB S0 e Lo B b L5l H g, oo
absorbent resin, and said |i gu;:g aebs%r b%nt frr,ellateersl alo | Sttlxjeurilegel n }wlgvm ds
of saldch?%kQFs' grains, discrete length fibers, or

example, the particulated liquid-absorbent materials include

pulp, highly water-absorbent polymer in the form of granules

or fibers, or combinations thereof. The resulting layer

having the absorbent core 3 and the liquid-permeable layer 4

integrated may be enveloped by a liquid-permeable sheet such

as tissue. Of course, it is also possible to provide such a

layer over the absorbent core 3.

Here will be described an example of the sanitary napkin
1.
[Example]
Network sheets of crimped fibers of Samples 1, 2, 3, 4

and 5 were each manufactured by co-extruding a resin (for upper

layer) at a stretch grade of a low MFR (melt flow rate) and

a resin (for lower layer) at a non-stretch grade of a high MFR

to form a laminated film, by softening the film at temperature

of 80 to 150°C and monoaxially stretching the softened film

in its flow direction to orient the film, and by splitting the

oriented filmby a fibrillating machine. The developabilities

on the crimp were examined, and their results are enumerated

in Table 1.



fiber layex. 3. The absorbent article as set forth in claim1, wherein said
crinped fiber layer is prepared by lamnating a plurality of resin | ayers
of different MFRS (nelt flow rates ) '17into a |l am-. aate filmand by
splitting the lamnate filminto a network. The absorbent article as set
forth in aim1l, wherein said crinped fiber layer is prepared by joxni~ng
REPLAC~~ENT SHEET 2 N O V 2002 24 said crinped fibers at their
intersections into a network. 5. The absorbent article as set forth in

Caiml, ypghek nlzald crinped f~. bexs are given such a sectional' shape as
has a larger wdth of 10 to 500 mcrons than a thickness of 14 to ~, 00
m crons fAnd as |hadpperieyeraxi rowerdéyea €x~. MbRng elxt ethivkressdi anet erimpf 0}3 to
20 mmin|a freg state wi thout any extelpm/lower of déppedlowdhe albewlopnt
article pSampes [forth in Clajm|. wherei(gOsinsg cr i nfwabngli ber | aver hasg a
shri nki ng _t énsilon Homo-PP Homo -PP 05/24 20/20 Good

2 Homo-PP Homo -PP 05/65 20/20 Very Good

3 Homo-PP Homo -PP 24165 20/20 Bad

4 Block-PP Block-PP 0.5/5.0 20/20 Very Good

5 High-Density-PP | Low-Density-PP 07116 20720 Good

Next, various tests were made using Samples 1 and 2, from
which the satisfactory results were obtained on the crimp
developability. Here will be explained those tests.

(1) Specifications of Prior Art and Samples
(Specifications of Prior Art)

“Body Fit R” manufactured by Uni-Charm Corporation was
used as the commercially available sanitary napkin.
(Specifications of Samples)

Surface Sheet: an air-through nonwoven fabric or an apertured
PE film
Absorbent Core: granular SAP (superabsorbent polymer) or
fibrous SAP
Back Sheet: a PE film

Network Sheet: Sample 1 and Sample 2

Detail of the crimped fibers is enumerated in Table 2.

[Table 2]
Thickness Width Helical Ext. Density Void % Bulk (mm) Weight
(microns) (microns) Diameter (g/em?) (g/m?)
__(mm)
Sample 1 40 170 3 0.014 98.5 1.5 130
Sample 2 40 170 3 0.007 99.2 23 130

(2) Tests on Compression Resistances

(Testing Method)



of 50 mMN or less tar a width of 25 nmm when sand crinped fiber |ayer has a

t hi ckness of 3 to 30 mmand a tensile strain of~ 50 %is applied in the

| ongi tudi nal direction of said absorbggt axt,ie7.e only to said cr~tped
fiber layer. 7. An absorbent article conprising: a support sheet; a

.I'iqui d-absorbing | axer disposed on said suppoxt sheet; and a

| i qui d- per meabl e surface sheet covering the liquid-receiving , face of said
| i qui d-absorbing | ayer, wherein between, said |iquid-absorbing | ayer and

said surface sheelordfifge t§ PEAY dgEsd |dotdires iR ”‘iﬁ?&&é@éﬁﬁis@ic

cxi,nped fibers which xema.iIn in a cr~. ~nped state in a natural state

w thout anx_external forge, the crl, d fiber |ayer_be~.n or med_ by

i nt erconrfg%??“ﬁe@%?ldstrﬁﬁﬁe "‘pi EcéFf {%elaea%a%ﬁ: OfRéPI__A QEET ~ 2
N o V 2p02 z5.therebetween, wherein a pushing,loa~ ~eces .~ary_ fo ush~. ng
sai d surf‘é%léélé?@’e\' %ﬁg\ﬁeﬁmomgol benﬁut#salc S h@@% a5~x°§r%lée ogarﬁl{%ﬁ}#b for
the' lam nate, of said |iquid-absorbing | ayer, said |iquid-perneable |ayer
and sai d BaPkiRe 8Rdethegcompresssigigpelnta t(%¥é¢a§fsgﬂ)ﬂ@#krﬁ9ﬁ heim 7,
wherein said crinped f fiber layer a.s prepared by lam nating . a

plurai.i t‘}l%lPl?‘é?F?ﬂt I°afy§F§ Hripce sheet 531%“?%}1?9@%1’@"&95@’51:& nto a

| am nate filmand by splitting the lamnate filminto . a netwrt~. 9. The
absor bentSappie| b aRds@ampyetR.-i. n CG.aim 7, wherein said crinped fiber

| ayer is prepared by joining said cr~. xnped fibers at their intersections
into a network.Hewe, Thee apsoh beat speed cof ble SKES foempress Bpai begter

was 0.1 cm/sec.
(Measured Results)

Fig. 8 is a graph plotting the measured results of
compressive loads against a displacement when a load was
applied to the surface of the sanitary napkin.

As seen fromFig. 8, it can be confirmed that a compressive
load over 500 mN/<P of 10 mm was required for Prior Art to push
the end face of the diameter of & = 10 mm by 5 mm whereas a
load of about 128 mN/® of 10 mm was sufficient for Sample 1

and a load of about 79 mN/® of 10 mm was sufficient for Sample

2.
Therefore, it is found that the present sanitary napkins
can establish a large displacement with a compressive load of

150 mN/® of 10 mm or less so that it is more excellent in

softness.
(3) Wearing Tests
The measured results on the wearing fitness are tabulated

for Prior art, Sample 1 and Sample 2.



wherein said crinped fibers are given such a sectional shape as has a

| arger width of ~14 to.5~ti0 mcrons than a thickness ; of 10 to 100
mcrons and as has the maxi mum of a, gginping external. ' diaateter of 0.3
to 20 mmi,n a free state without any external force. 11. The absorbent
art~,ci.e as s'et'forth in CGaim?7, wherein sa~.d crinped fiber |ayer has a
shrinki ng tension REPLACEMENT SHEET ~~ 2 NOV ~,9~~ 26 ' of 50 nmN or

|l ess for a wwdth of 25 mm when said crinped fiber: |ayer has a thickness of
3 to 30 %EEE ensile strain of 50 %is applied in the |ongitudinal

di revtion ai d” absorbent article only to said crinped fiber |ayer. 12.
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V. LvaL% bﬂ S—FHHE-DB-SELEES Hi+1e—of—the—+nve I on:
ABSORBEN %\]}'ﬁ: hé oS J\r ovi-ded—an—-absoYbent articleineHudi ng a

support sheet; IesbhﬁMédaﬁb&OJ_ﬁbTBBlbéB)’,eitdioiﬂ.QBEéls@ﬂ.dﬁh@aﬁﬂﬂh@(ﬁﬁemt and
a l'iquid- perneable surface sheet covering the liquid-receiving face of the

l'i qui d- abs#r Dt &8y lpdXinsBeiVeen ddifpldsyi &ln@l:eS)Oébga? d aYghez¥bitctsur f ace

sheet, there is provided a I|qU|d per neabl e | ayer crifped fibers which

remai n i n(gr bt pLalh ithe n%f@kﬂ%&% LROYhafNYnaY! 62 18 301 ce.

The crinped fiber layer i1s tercon ecting the crinp ers to

| eave VO'thtQﬁﬂe&f&¥effttfégpﬁy510al disorder while being worn. 1In

other words, it is found that the present sanitary napkins are

sufficiently deformable but less stimulant to the skin.
(4) Tests on Evaluations of Liquid Absorbency

Tests were made on the infiltration, diffusivity and
ligquid returnability under pressure by attaching 0.7 % of
hydrophilic oil to Samples 1 and 2.

Here, the hydrophilic 0il used was a surface active agent
composed mainly of sulfonic acid.

(Liquid Used)

U/Cc Artificial Menstrual Blood (i.e., an aqueous
solution containing glycerin or the like in 1 litter of
ion-exchange water)

(Infiltration Time)

The artificial menstrual blood was injected into the
surface sheet 5 firstly by 3cc/sec. and secondly by 4cc/sec.
Then the time period for which the injected blood was absorbed
by the inside of the sanitary napkin and disappeared from the

surface sheet 5, was measured as the infiltration time (secs.).



D~~ calns 23 WHAT IS CLAIMED IS: 1. An absorbent article conprising: a
support sheet; ~a liquid-absorbing | ayer disposed on said support sheet; d
a |iquid-perneable surface sheet coverj.,ng the liquid-re iving face of said
| i qui d- absorbing | ayer, wherein betweén said |iquid-absorbing |ay~r and
said surface sheet, there is provided a |iquid-per able |ayer of crinped
fibers which remain in a crinped s '"te in a natural state w thout any
external force, the crinp d fiber |ayer being fornmed by interconnecting

sai d Cri”ﬁ§9 %igees tg | eave voi ds therebetween. 2. An absorbent article co
rising: a u% or t %R% t; a liquid-absorbing |layer dispo ed on said support
sheet; and a |igui d-perneabl e surface s,eet covering the |{quid-receiving
face of said Iiéﬂ?%ra s FHIRYt af ,aﬁﬁé(féFﬁaiai'BeQ‘?g'if‘?%l abgBP i n'g2Payer is
formed of ,: ,a |ayer of crinped fibers wch remain in_a crinped state in a
natural stBICHPE A LehF P& hatin or dde LR8It lf apdpleFangyR¥s®ei ng
formed by inte connecting said crinped fibers to | eave voids therebetwee ;
and a |ig@izedbsbnbdhd. namerehlthe liguidpénrbkatsurfacecand Baekiofth in
Claim 2, wherein said |iquid-absorbent material conprises at |le st one of

| i qui d- abthebhhgofbeptscand warebsompemedresi n, ~C-C~~1S 24 and said
| i qui d-absorbent material is buried in the voids pf said crinped fiber

| ayer. 4. (ThguaisBebenhahbilitye (RewettBhokt)hundet! Rressiirer) 2, wherein said
crinped fiber layer is epared by lamnating a plurality of resin |ayers of
diffe nt MFRs (Tetfmihovofadesifichad mehatiraaleblobdh wad byfspfor 1ng the
lam nate filminto a network. 5. The absorbent article as set rth in Caim
1 or 2, wheheiraseed iafjemash f iadpy fileer papeepadscivn jpliadig@onatBecr i mped
ffibers at their in ersections~into a network. 6. The absorbent article as

set forthshpr&bai 6t ltie evva MY R Pl € lHndP shib3Rct e @00k VEReSSGhe @
sectional shape as has a larger wi th of 10 to 500 m crons than a thickness

of 10 to 4803 g @3S arHedfppPed Py dBtirl Wasf r81 655801 ¥ &XBERDAL .,
and the quantity of the liquid absorbed by the filter paper
placed on the sample surface was measured. At this time, there
were compared the indications of percentages of the liquid
weight (i.e., the rewet-back) of the artificial menstrual blood
having exuded onto the surface sheet 5. Specifically, this
percentage was determined from the Formula:
Liquid Returnability (%) under Pressure
= (Quantity of Liquid Absorbed by Filter Paper)
/ (7 cc/min. of Artificial Menstrual Blood) x 100.

(Measured Results)

The measured results are enumerated in Table 4.

[Table 4]
Infilration Time Diffusivity (mm) Returnability (%)
1st (secs.) 2nd (secs.) Surface Back
Prior Art 25 4.6 25 43 34.3
Sample 1 23 3.1 5 10 10.3
Sample 2 25 3.5 7 " 15.4
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wearer’s body. In addition, iquid-permeable layer can
improve fitness to thereby prevent the leakage of the
discharged liquid.

Moreover, the 1liquid-permeable layer can provide
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improved bulkiness so that the absorbent article such as a

sanitary napkin can be soft and gentle to the skin.
Although various exemplary embodiments have been shown

and described, the invention is not limited to the embodiments

shown. Therefore, the scope of the invention is intended to

be limited solely by the scope of the claims that follow.
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1. An absorbent article compriéing: a support sheet; a
liquid-absorbing layer disposed on said support sheet; and a:
liquid-permeable surface sheet covering the 1iquid~receiving:
face of said liquid-absorbing layer,

wherein said liquid-absorbing layer ie formed of: a layer
of crimped fibers which remain in a crimped state in a natural
state without any external force, the crimped fiber layer being;
formed by interconnecting said c¢rimped fibers to leave voids:

therebetween; and a liguid-absorbent material.

2. The absorbent article as set forth in Claim 1,
whereinsaidliquid-absorbentmaterial comprisesat least :
one of liquid-absorbing fibers and an absorbent resin, and said

liquid-absorbent material is buried in the voids of said crimped’

fiber layer.

3. The absorbent article as set forth in Claim 1,
whereinsaidcrimped fiber layer is prepared by laminating-
aplurality of resin layers of different MFRs (melt flow rates)

into a laminate film and by splitting the laminate £ilm into

a network.

4. The absorbent article as set forth in Claim 1,

wherein said crimped fiber layer is prepared by joining
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' 5. The absorbent article as set forth in Claim 1,
wherein said crimped fibers are given such a sectional’
shape as has a larger width of 10 to 500 microns than a thickness-
0£ 10 to 100 microns and as has the maximum of a cximping external

diameter of 0.3 to 20 mm in a free state without any external;

force.

6. The absorbent article as set forth in Claim 1,
wherein said crimped fiber layer has a shrinking tension
of 50 mN or less for a width of 25 mm when said crimped fiber
layer has a thickness of 3 to 30 mm and a tensile strain of
50 % is applied in the longitudinal direction of said absorbent

article only to said crimped fiber layer.

7. An absorbent article comprising: a support sheet; a
liquid-absorbing layer disposed on said support sheet; and a‘
liquid-permeable surface sheet covering the liquid-receiving
face of said liquid-absorbing layer,

wherein between said liquid-absorbing layer and said
surface sheet, there is provided a ligquid-permeable layer of
crimped fibers which remain in a crimped state in a natural%
state without any external force, the crimped fiber layer being :

formed by interconnecting said crimped fibers to leave volds
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sheet by 5 mm is 150 mN or less for an area of 10 mm ¢ for the:
laminate of said liquid-absorbing layer, said liquid-permeable

layer and said surface sheet.

8. The absorbent article as set forth in Claim 7,
whereinsaidcrimpedfiberlayerispreparedbylaminating.
a plurality of resin layers of different MFRs (melt flow rates)’

into a laminate film and by splitting the laminate film into.

a network.

9. The absorbent article as séi:_ forth in Claim 7,

wherein said crimped fibexr layer is prepared by joining?

said crimped fibers at their intersections into a network.

10. The absorbent article as set forth in Claim 7 ’

wherein said crimped fibers are given such a sectionalf
shape as has a larger width of 10 to.500 microns than a thickness
0f 10 to 100 microns and as has the maximumof a crimping external

diameter of 0.3 to 20 mm in a free state without any external

force.

11. The absorbent article as set "forth in Claim 7,

wherein said crimped fiber layer has a shrinking tension
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layer has a thickness of 3 to 30 mm and a tensile strain of
50 % is applied in the longitudinal direction of said absorbent :

article only to said crimped fiber layer.

12. The absorbent article as set forth in Claim 7,
wherein thebulk recovery percentage of the pushed portion.

when the pushing force for 5 mm is released is no less than

40 % and no more than 100 %.
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formed by interconnecting said crimped/fibers to leave voids

therebetween.

2. An absorbent article comprising: a support sheet; a

liquid-absorbing layer dispoged on said support sheet; and a

wherein said liguid-absorbing layer is formed of: a layer
of crimped fibers which remain in a crimped state in a natural
state without any external force, the crimped fiber layer being
formed by inteyconnecting said crimped fibers to leave voids
therebetwee and a liquid-absorbent material.
The absorbent article as set forth in Claim 2,

wherein said liquid-absorbent material comprises at

legst one of liquid-absorbing fibers and an absorbent resin,
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5. The absorbent article as set f6rth in Claim 1 or 2,

wherein said crimped fiber lafer is prepared by joining
said crimped fibers at their infersections'into a network.

6. The absorbent article as set forth in Claim 1 or 2,

wherein said crimped fibers are given such a sectional

shape as has a larger width of 10 to 500 microns than a thickness
of 10 to 100 microns ard as has themaximum of a crimping external

diameter of 0.3 to/20 mm in a free state without any external

force.

sbsorbent article as set forth in Claim 1 or 2,
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8. The absorbent article as set forth in Claim 1
wherein a pushing load necessary for pushing sgid surface

sheet by 5 mm is 150 mN or less for an area of 10/mm ¢ for the

laminate of said 1liquid-absorbing layer,/ said 1liquid-

permeable layer and said surface sheet.

9. The absorbent article as set forth in Claim 8,
wherein the bulk recovery pg¢rcentage of the pushed
portion when the pushing force for/5 mm is released is no less

than 40 % and no more than 100/%.




