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./e3e,, <| n&\ T] qgr 1 ABSORBENT ARTI CLE BACKGROUND OF THE | NVENTI ON Fi el d of
he Invention 0 5 F E B 2003 S The present invention rel at esO &d Edh2003
‘fabserbent article such as a sanitary napkin, a panti-liner or a disposable -

di aper and, nore particularly, to an absorbent article which has little

pressure but excellent fitness. Related Art In recent years,

been many absorbent articles such as sanitary napkins, pantl -I i ﬁmmm’mﬂmm""”m
i nconti nence pads or disposabl e diapers for absorbing a dis egioge
substance. Each of these absor | Gl .S, general ly constructe

i nclude: a |iquid-perneable sdaﬁgéﬁﬁ@ﬁéévﬁﬁéhé% directed to th

| i qui d-i npermeabl e back sheet; and a |iqui dabsorbing | ayer sanmmmﬁmmﬁmmwmm
bet ween the surface sheet and the back sheet. The surface sheet is,

into direct contact with the wearer's skin so that it is preferred to
provide a softer touch f&RCKGEQMND QH THAMWENLAbsor bent article is
exenplified by the sanitary napkin, the surface sheet is a portion to

recei ve tmldilébﬁﬁéiffg%cﬂn‘f%fmkp%uch as the nmenstrual blood directly fromthe
vagi nal opening. Therefore, the surface sheet has to enhance the contact
with the vagi ndihepugsent HéNﬁWZJtQﬁ grehadies |tnleyahgonhant jaukirle

i nbet ween. However, the shape of the portion near the vagi nal p5FEB
2003 2 opsrmimgscd sami.(trmry n3pkbnpla pantd-dnderasr laad jspoadbledlidper
differences so that the sanitary napkin is difficult to be formed in
advance iand, smohe apapedchilariigapecasan caksdpbertt hetdiedkawhidm kasani tary
napki n devel oped in the prior art, therefore, a fine pattern of roughness
i's forned ttidagresdace heeéxcéDlepkafpthes8s disclosed in Japanese

Pat ent Lai d- Open No. 200065/ 1993. In the surface sheet thus formed with the
roughnessgepited mrihowever, the undul ati ons are substantially identical in
a substantially constant bulk so that the

In recent years, there have been many absorbent articles

such as sanitary napkins, panti-liners, incontinence pads or
disposable diapers for absorbing a discharged substance. Each
of these absorbent articles is 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 wvaginal
opening thereby to prevent leakage of the liquid inbetween.

However, the shape of the portion near the vaginal



enhancenent of the contact between the surface sheet and the vagi nal
epening is restricted. As disclosed in International Patent Publggaﬂﬂbmmmb
512168/ 1998, on the other hand, there js a structure using a foamin an
absorbent core. Generally speaklng, h ver, the foamhas a relatively high
strength (in the conpressive defl ection) and a high repulsion so that the
stinmulation (e.g. , resistance or load) to the wearer's skin becones

i ncreased thereby to raise a problemthat a physical disorder is easily
given to the wearer. SUMVARY OF THE_I NVENTI ON The present |nvention_has an
obj ect tcPRﬁQ%W%éOEnadﬂgﬁ?BeﬁF sPmpdiigafed: Rnds bhakee ol i BEdNat cor di ng
to the shape of the private part of a wearer to thereby prevent |eakage 0
5 F E B oferenegs osq¢i khakr §be FPQGWQIYAM§Hh%ﬂ(ﬂﬂ(ﬁﬁfé;CQh% tovlation is
to provide an absorbent article which is so soft to the private part of a
wear er astemnedrimagdvgarel ynhptsuciha speaificcohapags dcapnhepeetthbe the
invention, there is provided an absorbent article conprising: a support
sheet;aa¢¢nﬁﬂ¢tabsorbing | ayer di sposed on the support sheet; and a

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

| i qui d- absor bi nin | ayesanwharei madpk iveedeivied opequi dinabsos bipid olrayartand t he
surface sheet, there is provided a |iquid-perneable |ayer of crinped fibers
whi ch renttieréfore £ld fRAE sdttiern b farodghnes s st fo rivetinont hanyueraee nal
force, the crinped fiber layer being formed by interconnecting the crinped

fibers toshesys Ay exaimpaiesbaEVeEic 146681 DG pad B0 PAREnRSPEEH-Oheh he
i nvention, there is prOV|ded an absorbent article conprising: a support

sheet: a b U o @OSPIHHBY | Ay arndli SPPEESe OBEBE ENRPOESrABASH] LANENE
I|qU|d per neabl e surface sheet covering the liquid-receiving face of the

:ggg;doﬁbgﬁ%ﬁgs afabtem m}qlswavfeee l;h%ﬂi?&i%){&ﬂya'r%ysﬁbééaﬁeia?ﬂyg{ a

ers i ch ren'a|n|nacr|rrped state 1n a natu

state wi thgule fy) exther gal dlt?étg&tf{'flfr'mgdc}pe!)ﬁhﬁyeé being fegaed by

|nterconnec |ng t e crinpe ers eave VoI er ebet ween;

l'i quid-a e I tu d

I i qui d- ab%gtﬁ%ggn%mgﬁ%eé#a fie %%%iﬁ% hceo%ﬁlrrffs‘%; a E% %’H

l'i qui d- absorbln? fibers and an ?bSO%b nt resin, and that the

| i qui d- abSDY bR_% ?r%?gff’l‘ﬁl P THEFFASE P *t he voids of the crinped fiber

| ayer. For exa . cri ed fiber |ayer be pr ed | api nating a

plurality of r §ﬁd+5§§?§eg B|Fﬂ&%£ﬁ?ﬁwﬂ%? rﬁ%ﬁe?$d§£$£f%§ ¥°Pnp8 *a

| am nate f{] n ittin thela nat.e ﬂlmlntoa net wor k.

A ternar i vk DB87RaSY, B ctie [l AT e e prbgnpeactire using a
foam in an absorbent core. Generally speaking, however, the
foam has a relatively high strength (in the compressive
deflection) and a high repuls}on so that the stimulation (e.q.,
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



by joining the crinped fibers at their intersections into a netwoPl& FEB 2003
referably, the crinped fibers are given such a sectional shape as has a
larger width of 10 to 500 microns than a thickness of 10 to 100 mcrons and
as has the maxi mum of a crinping ext erhal dianmeter of 0.3 to 20 nmin a
free state without any external force. Preferably, the crinped fiber |ayer
has a shrinking tension of 50 nN or less for a wdth of 25 mm when the
crinped fiber |ayer has a thickness of 3 to 30 nmand a tensile strain of
50 %is applied in the |ongitudinal direction of the absorbent article only
to the clAinfedisdarged ekidpids erably, a pushing | oad necessary for
pushing the surface sheet by 5 nmis 150 mN or less for an area of 10 mm
for the |anm nat@adthemeobiggitd-absdhe ngnvepsiont his | itqui Brp¥igeame | ayer
and the surface sheet. In this construction, it is preferred that the bul k
recovery ghsadantyart ok WIE @ 20036 st e pulsshaek poate gpavh el tde
pushing force for 5 mMmmis released is no |less than 40 % and no nore than
100 % Thedraqias pey neabtact agently wikhabberbkinh.article of the invention
is an aggregate of crinped fibers (or crinped filanments). If these crinped
fibers are arrargeddinmgextencrgeaspetky aff onget hinvemti oh y ecdietiengis ace,

the crinping external dianmeter thereof is directed generally in the height
di recti orpigwidddar absdtbemneavitiellcaeemptie ing:ca sepp6sar ynéet;tensi ng
the crinped fibers in the fiber extending directions is so |ow that the

restori ”Qlfcﬁiﬁﬁ-a(ﬁﬁof@fnépié bf&pdOegCon YRENsH POSOROERt andigle is
curved to the body shape”is Tow. On the other hand, the crinped fibers have

a_remar kqbi'@hi@épeemééﬁfe R dise ishedetecBFeEIhqlt hECHI AN dLARRE{\¢in

l'i quid-recetving face, along which the crinping external dianeter t%ereof

I's directggle tsﬁgt Naje t HY ‘iﬁf-%%%o?%\%g}gr g?%g?,gﬁétrﬁeﬂ?f Beiken? €At orm to

the shape o private ‘part of & . e vagi nal opening and
et e M USRS ) 15, ST 05 ek L0130 | O
a liquid-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 the
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
liquid-permeable surface sheet covering the liquid-receiving
face of the liquid-absorbing layer, wherein the liquid-
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 leave voids

therebetween; and a liquid-absorbent material. In this

structure, it is preferred that the liquid-absorbent material



Therefore, the absorbent article is excellent in the wearing f eel 0&nED A003
4 he sealing perfornmance. Moreover, the crinped fibers have a function to
«guide the body liquid along the crinped portions fromthe surface sheet to
the |iqui d-absorbing | ayer so that thé body |iquid having passed through
the surface sheet can be quickly 05 F E B 2003 6 introduced into the

| i qui d-absorbing | ayer. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
perspective view showi ng a sanitary napkin as an absorbent article
according to an enbodi nent of the invention; Fig. 2 is_a w dthw se

sect i onalCOfREASHS tdk d8aftargneapki A igidrahsaipinhefthers) pngr ang. 1;
Fig. 3 is a perspective view showi ng anot her enbodi nent of the sanjtary
napki n; Bhgorbeant e ored Wh@ﬁ/gbﬁehlgﬂéﬁgahsm§HeMt maresfiagd gis 3: Fig.
5A is an enl arged perspective view showi ng a portion of a network sheet

pr epar ed ariss iin ithe avdidsmofirthei or ipPed sf iherxpayantory view of a
crinped fiber; Fig. 6 is an enlarged perspective view show ng a portion of
a networ k sheetFopr egampdehytheicn hgped | fidssir flidyessis maly beepreparedssct i ons;
Fig. 7 is a perspective view show ng the state in which a pushing force is
appl i ed tlanimatiaigvar kleheeity i reisdn Bayers @f ddlf flelreinit MPREh@nerasur ed

results of conpressive | oads agai nst a di splacenent when a | oad was applied
to the sWiREgatlesthenta Uamin2dRKifAlm 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, the 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 and as has themaximumof 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.;r less for an area of 10 mm
¢ for the laminate of the 1liquid-absorbing 1layer, the
liquid-permeable layer and the surface sheet. In this

construction, it is preferred that the bulk recovery percentage



DESCRI PTI ON OF THE PREFERRED EMBODIMENTS 0 5 F E B 2003 7 The i f/8/tEBo0d
Wl be described with reference to the acconpanyi ng drawi ngs. As used
-herein, the term"absorbent article" refers to devices which absorb and
contain body |iquids, and nore specifﬂ%ally, refers to devices which are

pl aced agai nst the skin of a wearer to absorb and contain the various

| i qui ds di scharged fromthe body. Exanples of absorbent articles include
sani tary napkins, panti-liners, diapers, incontinence pads, and the like.
Fig. 1 is a perspectjve view show ng a sanitary napkin as_ an absorbent
article zS’c,fc’E)ﬁﬁ|Pd’§ht‘@!5i BATEABBI MMM EhgPusiingfekErdPr pimgn ip relepsgdit hwi se
sectional view of the sanitary napkin taken al on I|ne I - 1l of Fig. 1;
Fig. 3 isisangerafctihan vieud st mg Wh‘éha@nbgﬁli #ent of the sanitary
napkin; Fig. 4 is a sectional view taken along line IV - IV of Fig. 3; Fig.
5A i's an enl ar jée gdasieetiermesbde daywirngnatherabsorbént et ol & afeet of
crinped fibers; Fig. 5B is an explanatory view of a crinped fiber; and Fig.
6 is an d:rliear:igszérpe’rcsrpe‘rs iare aggegshioenviod) cx impdd cﬁihﬂrsan(oime:rhmgd)r k
sheet of crinped fibers. A sanitary napkin 1, as shown in Figs. 1 and 2,
has four fiilments As dff ithsisd aydimped .fibers adeovwrmarjed ayerextend here i s
provided a |iquid-inperneable back sheet 2 acting as a support sheet. As a

second | aydierEly t Ba obrCcktBBeElichidedce iwimg Oaded ahabsertgpingore 3
acting as a I|qU|d absorbing layer. As a third Iayer over t he second | ayer,

there is gpuhiled B amdter ERBréd@3i§ di bt e YRkl a¥ethé heigit - . @
crinped f fiber layer ) 4 which is forned of crlnped ibers . As a fourth

layer ( 'dfrectfdh&f%ﬁ{ﬁ?étlllq%i Dr R8N it rAEE Y %M%@@'&éé&ﬂrﬁ there
is provided a Iiquid-perneable surface sheet 5 The back sheet 2 and the

f t d t58 f th
bsor bent” Lo TR, KR8, chifPeq LIRS S TEp %an‘-‘g.ﬁﬁ?ﬁééﬁﬂﬁﬁ ’

| yet h I b
2 o nat e ] 15 B8 fe TRERETEhE etV od R b ke e
bsor bent d h
Ul pr o 1857 5 B bf?‘%&‘eeraoeoénqc”' ?ﬂ@i@ﬂ%%#ebftéréﬁ%
fib t fl I h h.
abric, L RRHE iSrhavet th Rl SERoFRaRY 0P assaéiaﬁ%a?g%%“n‘éIe“
I b I d- bl heet, .
add i ona renAr kgt o8 edar kb BoREl s e %hf% Shabty digEckian i
wat er - absaor bent pol ynmer. The surface sheet made . 0
i qui d- peritR ot B ITRRRRH 139 r5aC e aglon‘-’awélﬂﬁﬁ gBﬁd‘éﬁlﬂBhRﬂv‘%ﬁt?’éﬁﬂc, a
poi nt - bonded nonwoven fabric or a spun-laced nonwoven fabrlcg%or a_porous

film Thediameter cERPEBPY h?d@bﬁﬁ%%?él 90 bt abhe Bpkface 1sheet sd

Figs . 3 and 4 , includes a | am nate having substantially the same
st ruct ur a€asidty geformed to conform to the shape of the private part

of a wearer (e.g., the vaginal opening and therearound).
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



the sanitary napkin 1. Mre specifically, the lamnate is 05 Fﬁ?bfﬁ@ﬁwﬁ
eonstructed to include the back sheet (or support sheet) 2, the a

.core' 3, the liquid-perneable, crinped fiber |ayer 4, and the surface sheet
5. This laminate is provided on a stretchable sheet 13. The stretchabl e
sheet 13 is joined, at its two end portions |ying opposite one another in
the longitudinal direction thereof, to a base sheet 12 to be worn on an
external wear such as shorts. The stretchabl e sheet 13 may be nmade of a
stretchable film a urethane foam _a nelt-blown nonwoven fabric of an

el ast omeridQduced ndi Ve By AP FRERAabR¥®ENri nk fibers, or a
rubber sheet, for exanple. In the sanitary napkin 11 shown in Figs. 3 and
4, the base sheet 12 is applied to the external wear such as the shorts so
that the surface sheet 5 over the absorbent core 3 comes into close contact
with the vagi nal openiBREEFADERSORIRTIAN QM cTHRSRRAWMERES 12 and t he absor bent
core 3 can nove relatively independently of each other to prevent

di spl acenent bdtiwpenl tiseaapeospentiver ei8washovhngvagsamaltapemapkiand tw st
of the absorbent core 3, as m ght otherw se be caused by the notions of the
wearer's dooyn hbsbdhbeatbaditienies aiuwding FtgsSan2 embdddmenite dfottehe

t hi ckness HO of the absorbent core 3 and the liquid-perneable |ayer 4 is

pr ef er abl pnverdtoidd; nm and nore preferably 10 to 30 nm The thickness HL of
the liquid-pernmeable layer 4 is preferably 3 to 30 nmm and nore preferably
10 to 25 mm Wiy, D BsFaBrBa2RR8s&0skbe i9naas i@waisk Hihdeiagi whp the

above-specified ranges, there can be provided an inproved fit to the uneven

surface(Haﬁﬁqﬁughﬁgﬁvggghiaiinesglthagleggana@ ham nate of the back sheet
2, the absorbent core 3, the liquid-perneable lNayer 4 and the surface sheet

5, which is SeFi"’irf‘.t %diérg@éﬁélf\iﬁ{%%@w %ﬁo@ingh%@th%r%xgé%%%?é@ 4, can

be brought into close contac e vagl nal openi ng ormng to

t he uneve 0 shown in Fig. 5A and Fig. 6, the
|iquid-p69%§§§¥§gﬁa§§$£§ %%pginéggregate (or cluster) of crinped fibers.
More specifically, t i_qui_d-per neabl. 4 ] shegt or 8,
in which crinpé%x¥iﬁgﬁg 7 %F%§B§F%51§¥S?L§%§%b g&%P%tgiéggépwﬁrgﬁ %ﬁe
cri nped f%fers for use in the |iquid-pernmeable |ayer 4 will be discussed
bel ow wi tFFefdt ence to Fig. 5B. As shown in Fig. 5H, the term "cri nped
fiber" as used ereighrefers fromits original

als

hav

ength 2" to dTEngArS B8 §Y  REFBRASIPRTLT S Ao bR i
gth "a" to 1) PRI N VA HH R HF H 8RB hP T hel i cal
shape or (g ea lr{eigzewc;[r s eeeta p%:reiprgpxierlig b%rth%rlr:]L%ltiq{gareT\Etfeﬂm, 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



a. g ., helical external dianmeter ) "d" . The force in the f fibgr5 FEB 2003
Aongitudinal direction necessary for returning the length "b" to the |length
"a" ‘can be remarkably |l ow. The crinped fiber has a remarkably | ow el astic
nodul us in the direction of the cri rrpi7ng external dianeter "d". In other
words, the external force necessary for crushing the crinping external
dianeter "d" is low, and the repulsive force for recovery is |ow, but 05
FEB 2003 11 the recovery properties to recover to the crinping external

di aneter "d" when the external, force is renoved is excellent . Therefore,
in the case whdhe dRyventigne vitdilhhes dascrihed gedh refarancedierdiey al ong
the |iquid-receiving face of the absorbent core 3 (i.e., along the X-Y

pl ane) s@acempaniklng idAWLNEKt er nal di aneter "d" thereof is directed
generally in the height direction (i.e., inthe Z direction) fromthe core
surface, the | Aguusedehpreling rtheectenmchabperbeant| groénlel nratensdemce with
the sanitary napkin 1 or 11 being bent in the longitudinal direction (i.e.,
Y directideviaws i whiibbh talsmsker anddicaartaim bbdg. 1 dqulidsect aad) mdwee eof . At
this tinme, noreover, the |iquid-perneable |ayer 4 does not apply an

excessi vespesifidaigl ¥ preef dxy tidhdelliatesswhtieht arehpl seaedt agyinapktive 1 or 11
inits entirety. Wien the surface sheet 5 is pushed fromthe liquid

recei vi ngisirflecf o) w&&rét heo ABBErbt Bad contd-ReRAR £ 11 fgh Bds
conpressed and deformed in the height direction so that the surface sheet 5
easi |y coiifchdtiqed! B86mCeREAtody I N hbnyPes N8 ARk 4 fr LONEQT M Ng
to the unevenness thereof. Since the crinping external diameter "d" is
directed is 1 i t] i . kh i ion) ,
nor eover ﬁfdt}gﬂgér H‘ﬁr)lel a%%?tl %gﬂ%f %Jta[?g% ilgglrér%'uﬁg? Pgrﬁbt'oigkﬁ?lg%g?%ﬁ&%ody

l'iquid hEB/ddy @égﬁl%higklgh the surface sheet 5, quickly into the

absor bent®* cor'e | “Tor eover, the |iquid-perneable |ayer 4 has a high

Body 11 quid i ntadmd 3c4r bereBesrave THEW hoRiph AP MULERY RAIER T
that the B 1 TBeaPPOBEPET: RIS hade SToSETHM obRoBRo rbadingl) st « Plated
invention; Fig. 2 is a widthwise sectional view of the sanitary
napkin taken along line II - IT 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 of crimped fibers; Fig. 5B is an explanatory view
of a crimped fiber; and Fig. 6 is an enlarged perspective view
showing a portion of another network sheet of crimped fibers.

A sanitary napkin 1, as shown in Figs. 1 and 2, has four
layers. As a first layer (i.e., a lowermost layer), 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



to be hydrophilic. In order to exhibit the aforenentioned functi ond 5 REB 2009
«crinped fibers are preferably given such a sectional shape as has a |arger
Wi dth of 10 to 500 microns than a thickness of 10 to 100 microns. In
addition, the crinped fibers preferabl® have the maxi num cri npi ng external
diameter "d" of 0.3 to 20 mMmin a free state wi thout any external force.
The network sheet 6 of Fig. 5A is prepared by co-extrudi ng 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

| ami nat edl ¥qY id-permegblefltayeng t iR. | avicvdmeed flibeat layesled webperature
of 80 to 150C than its nelting point and nonoaxially stretching the
sof t ened s | foimedt o £f lcavimpiedectiiers o ks eat fohethi [layier t hiate f] oan
direction. The filmthus oriented is cut (or split) in the X direction by a
fibrill atuppermocdit neayger | ater ttheayl ilom iidepe rmeal 1€ faveire 4f,i bhesewbs | e

| eaving the connections 6a partially. In the fibers thus separated, a crinp
i's enabl esirdwidled ed apiduid-hserhddisTI @ facd hddtRS .of Theebhvh Shdes to
produce the crinped f fibers 7 which are interconnected at the connections

6a to formandeheskrthte Bheekeb Wi, jd tid® teiedeh otherF5at8Qdd 48 are
formed between the crinped fibers. On the other hand, the network sheet 8

of Fig. 6ché pePigRargdobytAer aBgbrBenki BBed hong fibers 9, which are made
of a thernoplastic neterial and crinped in advance, at a constant spacing

(2.9 510 50 baEkILRERE! onaldy nénflald LiSii) 0¥l dBrgsgonaepking the

crinped fibers 9 at eir intersections (or junction poi ainto a

net wor k. [ ose | § b b .any
cui tabl o HERPRAEhLnel; Mlecs, | P Id R rhORb o TRE PRYACOBRERIET
crinps by king t fibers secti.onally heter.ogen s.and h i.ng them
or {rear ‘é%nwf‘?e%rh%f o Slra?*lt%”#%%%g‘&fco_ it aﬁawg?égs?%r%ﬁgb

i bers between heat ed gears; me o) sting (or,w ndin e fibers
 enporari 19 ?$f£1]§'ﬂ'ti § Brlineles dRE E%fg%ﬁa#r%?f@;z i t&:ﬁé?ﬁfdo i
Exanpl os. DFEHRE SIS EIATEE TR SLPEE R thh GEHLP  ReL oY PhptP ERBLYs 7 of
Fig. 5A and the crinped fibers 9 of Fig. 6 , include a hongpgeneous PP (
pol ypr opy‘i"%ﬁ%r)'a‘i’%ggﬁ?mé PP bEnRr pe EhS FREB F cHeAnRteH oF I#S@%l*&engift y PE
| Byer 4 | LARGRKER O LaGRAG-RosTieghl  S)EFCEIS T AAct HEF RS SHoBPRHOBERG,

| ayer 4 i = f e 8, or
by stacking nmultiple layers of the network sheet 6 or 8.  The network sheet

6 or 8 isfabubfedfos w%amrlesuf Thei &iber fwel| 9ri Ahenhighilyi waker-

directions, because the )
absorbent polymer layer may be enveloped by a liquid-permeable

sheet such as tissue. In addition, it is 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. The& 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



0 5F EB200 14 fibers are crinped between adjacent connections 685dTEB 2009
‘bet ween adj acent junction points (or intersections) 8a. Mreover, where a
+pushing force Pis applied to a portigop of the network sheet 6 or 8, as
shown in Fig. 7, the pushing force P is absorbed by the crinped fibers
bei ng extended at the pushed portions. Therefore, only a portion is
conpressed, when pushed, in its thickness direction, but the conpression is
not propagated to other portions. Thus, the |iquid-perneable |ayer 4 forned
of the network sheet 6 or 8 takes a visco-elastjcity. In order to exhibit
Uhat  charCRREFEuqEeq & kil dhe Raqh SHRRY HGT FURRRFDFIRRER % dih of
25 mMmmis 50 N or less . when a tensile strain_of 50 %is applied in the

| ongi t udi e akePERENSTUTe BndhdhddABéArPEETPabd ey £X HEPed fdberolay el

| i qui d-permeabl e |ayer 4 ) of the network sheet 6 or 8 having a thickness
of 3 to 3 mRd fEhenswefdeecssheek o5 nm%ﬂwr@&%rmlpm‘rk&dsorapw i ed.
The percentage of voids (i.e., the ratio of voids to a unit volunme ) of the
| i qui d- pesteettikab by ertheetrdds oThehstretobakleishee Iar i8 fjeipedfieatibl y
within a range of 97.9 to 99.9 % Bel ow the percentage of voids of 97.9 %
t he cri nmpEds f itlver send opothans alyesg cppusinee degeeeaamwither | dns the
conpressive deformation so that it is difficult to conformto the shape of
t he vagi nedn@pend hga Rrdlitdvet ot ahetedf), addatbase sheepaabbei gyref the
l'i quid havi ng passed through the surface sheet 5 into the absorbent core 3

i s deterigyadgdex€¥ehal hRearOsGchERBs28A8rtb.percentage of voids of 99.9 %
on the other hand, less crinped fibers are directed in the height direction

bet ween the surfips esER@Eihab PO GREEL abs GidE Nbe GRdde Sof Oa det EELSRAbEet he

function to draw the body liquid fromthe surface sheet 5 to the absorbent

core 3. Mgy praf grakhine a6 Cehape-PiowRl Honkdvien Fd¥ide &f &8R- 4 to
99.1 % The fiber density of the |iquid-perneable |layer 4 for realizing the

nor e pref@f@@%ﬁ‘mé ‘}%‘éiinj fg@ﬁﬁé@?ﬂe ! L1 H8¢ é&%ée%ﬁﬂé effinkMEiners

| i qui d- perneabl e [ ayer ove- specl percenfage of voids is

so bul ky 3PgaB%g@#gfﬁg%%g£noEéFtEghgbi?gan provide a soft, gentle feel to

the wearer e bt he | i qui d-perneabl e | ayer 4 has high
recovery properije n dl 0es. out. o p t he njta napki n
1 or 11 is mornf%ﬁ§?%é %$%{%ﬂydgaéi%§n%}e%h$ﬂ§rg?oggsgftQc%§3e§hiEﬁ? hi gh
contact and seal for the_coopli.cat uneven surface shape of the fenmale
i vate dRe Bsetola i BBt Fhe SRt EEpaL e sBPRE T fakFH0r o0 o
or nore so thﬁt it. can apsorb the ngnstruaL bl ood dLsc arged 5ron1the
vagi nal opRnFRAt DRSi FREERGet BPSPEVRIOVERet PR ARBIRTPEAT RRTPnd iPMER, i f
desired, the absorbent core 3.and the |iquid-perneable |ayer.4 may be
"t eor at etAES BLOASSPABEACE AyaFRoyhervanthel-PRERSRR:: AE AEBLSoF e !
| i qui d-absorbent material (i.e., particulated |iguid-absorbent materials)
anong t hetRe kAR shiasds 4273pd thepbspebsatugrkesh&an Boge gehatingly hi gh
voi d percentage éi.e., b¥ burKing parti cul at ed .

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



05 FEB2003"' S 16 liquid-absorbent materials in the voids of q%
l-network sheet 6 or 8). In this case, the manufacture cost can be WEPe@Ua
- The ™particulates” refers to a liquid-absorbent material in - any form
shape, or size including but not Ilm%gd to powders, pellets, grains,
discrete length fibers, or the like. For exanple, the particul ated

| i qui d- absorbent materials include pulp, highly water-absorbent polyner in
the formof granules or fibers, or conbinations thereof. The resulting

| ayer having the absorbent core 3 and the |iquid-perneable |ayer 4

i nt egr at é"@en%&lz%% HO3ed Sddeeing w W’qﬁli‘%-aﬁ’&"ﬁsﬁﬂeé’lsﬁ*?@& rapgas adhersue. o
course, it is also possible to provide such a |ayer over the absorbent core
3. Here an baprsdedan inpeeuapl blbitor ke smaven gurigeenct femdsnpl e]

Net wor k sheets of crinped fibers of Sanples 1, 2, 3, 4 and 5 were each
manuf act prayahe pardxt sgdithgtaevesi hhe 1eminpperofa1ylee)bank shretetlh grade
of alow MFR (nelt flowrate) and a resin ( for lower layer ) at a

non- st r etthle giesderkadnta dovxd 3IfFRche lagmid-permeabée flialymr Wy axf ttdme ng t he
filmat tenperature of 80 to 150C and nonoaxially stretching the softened
filmin isuxfdosvstiee®Cbi, okhiohof & es¥pdiwetdd |fronantebpaspl shéengl 2 hes
oriented filmby a fibrillating machine. The devel opabilities on the crinp

were exapntagh iandighei 3 dmbul,t sadlife BRI @6 tioncTabkecdntac withh E B
2009 17 [Table 1] am | esUpper LayerLower Layer MFR (Upper/ Lower)
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



1 10 m ns. Thi ckness (Upper/Lower) m cronsCrinp Devel opedlHono- PPHono - PPO. 5
ol 2.420 | 20Good2Hono- PPHonp - PPO. 516. 520 | 20Very Good3Hono- PPHomf 5 PPB. 2403
-1 6.520 | 20Bad4Bl ock- PPBI ock- PP0. 51 5, 0201 20Very Good5Hi gh- Density
- PPLow Densi t y- PPO. 71 1. 6201 20 ~Good NS t, various tests were nade using
Samples 1 and 2, fromwhich the satisfactory results were obtained on the
crinp developability. Here will be explained those tests. (1)

Specifications of Prior Art and Sanples (Specifications of Prior Art) "Body

Fit R' manufactured by Uni-Charm Corporati on was used as, the commercially
avai | abl &R&HacaReLY, REAPe IRt itq d-%tq%’r%r g0 SIS ek . an

ai r-through nonwoven fabric or an apertured PE film Absorbent Core:
granul ar %ﬂme(t@fpe'ﬂé'bgbﬁbeme pitarnal dorngeisusempredabk enedilent PE il m
Net work Sheet: Sanple 1 and Sanple 2 Detail of the crinped fibers is
enuner at ed i n Therefpreg,Tabn etke Thsek v deeletriapbegxif ibers t38mi d
%Bul k (nmm) Wei ght (m crons) (m crons) Dianeter(g/cn) (g/ nR2) mBanpl e
14017030.a00408y <5l T.ob £3@8adpyen84611§38100d 9th e 2Rl d 2 edesv sngnface
Conpr essi on Resi stances (Testing Mt hod) 0O 5F E B 200 18 According to
t he KES adfinuies silmorbertacicre S i (@ Jeeas wlomnithe they egpthdaresoftleatdi anet er
of [err] = 10 nmwas vertically pushed onto the surface sheet 5 of the
sani t ary tapkciimpifqt hexternaessd vanéoads “dvV kaerkod 18 rdirdoted he

generally in the height direction (i.e., in the Z direction)

from the core surface, the liquid-permeable layer 4 can be

easily bent in accordance with the sanitary napkin 1 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 ligquid-

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



di spl acenent of the surface sheet 5 were nmeasured on Prior Art, Saqp%gE% 00l
sand Sanple 2. Here, the pushing speed of the KES conpression tester S ng
.cm sec. (Measured Results) Fig. 8 is a_graph plotting the neasured results
of conpressive | oads against a displaé@nent when a | oad was applied to the

surface of the sanitary napkin. As seen fromFig . 8 , it can be confirned
that a conpressive | oad over 500 m\/[err] of 10 mmwas required for Prior
Art to push the end face of the dianmeter of [err] = 10 mm by 5 nm whereas a

| oad of about 128 mV [err] of 10 nmmwas sufficient for Sanple 1 and a | oad
of about 0 cay padcklyr guddentivesbedyr iénpaad LBkoSkhg|absorhert goFe, it is
found that the present sanitary napkins can establish a | arge di spl acenent
W th a cérevesswhen| the cfimsal fibexsr prefmade mf erhydsepbobinaresinis nore
excellent in softness. (3) Waring Tests The neasured results on the

wear i ng fhawigss ey dvydatogleitleicc fporodfenityr. adtt, sBampdebé note8atipat ©he 0 5 F
E B 2p0 19 [Table 3] Contact at CrotchPhysical DisorderPrior Art54
WESSanplex ingedofiBEanpthuddnad@lo fAa kydrephdeiiciredabmay3be tteaoed d be
said that the present sanitary napkins ( i. e. , Sanples 1 and 2 ) enjoy a
hi gher caid asd KydrdphihEss) wWith the female private part than that of Prior
art and give little physical disorder while being worn. In other words, it

is found that tif dr&seNtosSaRhiBiy RARKiATD r@mntildidd efidot 64 premrél e but
| ess stimulant to the skin. (4) Tests on Eval uations of Liquid Absorbency

Tests werdr fiRde) FiddYs il breakiraBl yohibasai sidy LABecidmad sRhBENaRI ity
under pressure by attaching 0.7 % of

has a larger width of 10 to 500 microns than a thickness of

10 to 100 microns. 1In 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. fh 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. In this network, large voids



hydrophilic oil to Sanples 1 and 2. Here, the hydrophilic oil usgg pms @?
surface active agent conposed nmainly of sulfonic acid. (Liquid Used) Lf
+Artificial Menstrual Blood (i.e., an ueous sol ution containing glycerin
or the like in 1 litter of ion-exchang water) (Infiltration Tinme) The
artificial nmenstrual blood was injected into the surface sheet 5 firstly by
3cc/sec. and secondly by 4cc/sec. Then the tinme period for which the

i nj ected bl ood was absorbed by the inside of the sanitary napkin and

di sappeared fromthe surface sheet 5, was, neasured as the infiltration time
(secs. ) are fpmned petwern the (erimpedviilerafter 7 cc/nin. of artificia
menstrual blood was injected and left for 1 mn. , the l[ongitudinal and
transverse si z€&n (the dpbhernjapd,t kg inphwenk sheetuff 8fe Fdis Hacksof the
absorbent core were conpared. (Liquid Returnability (Rewet-Back) under

Pr essur e)prepared . byfarranding ot inped rleng bf teer a3, |wiici ard mage | -
after injected, and filter paper was then placed on the surface of the

eval uat i anf samthe ravog lsaustjiec et énial pands ordmfed in4advRace,Theet appl i ed
pressure was released after 3 mins . , and the quantity of the liquid

absor bed dynstent idgaryimaper. gul,abeto B0 iy sasphidmensianallys amdshbyed. At

this time, there were conpared the indications of percentages of the liquid
wei ght ( fu®ing hha riemeirdamectoing henar oirfinpedd fEpet s ual d opleir
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 net;ork sheet 6 or 8, or by
stacking multiple layers of the network sheet 6 or 8.

The network sheet 6 or 8 is enabled to stretch

sufficiently freely in the individual directions, because the



havi ng exuded onto the surface sheet 5. Specifically, this percent a@eb' 88 2009
+determned fromthe Fornmula: Liquid Returnability (% under Pressure -
.(Quantity of Liquid Absorbed by Filter Paper) / (7 cc/mn. of Artificial
Menstrual Bl ood) x 100. (Measured Resaﬂts) The neasured results are
enunerated in Table 4. [Table 4] Infiltration TinmeDiffusivity
mRet ur nabi | i tylst secs.2nd secs. SurfaceBackPrior Art2.54.6254334. 3Sanpl e
12.33.151010. 3Sanple 21 2.5 -- 3.5 1~ 111154 05 F E ~ 200 21 It can

be confirned from Table 4 that the diffusivity could be suppressed nore
than Pri drikR@%s at¢ cramPeAcbehveenadIanent ROTIRFLIANS 6guPl RREYRPRbI ity
under pressure could be inproved. Fromthese, it is found that the

li qui d- perdia@Rnt | 3yRretAoNSPEiBER| dOTr INLSTSesdriant) 1§y HMOXeRVeT quid
such as the artificial menstrual blood. (5) Test on Recovery Percentage of
Net wor k Siteerre of pashipgdferoer® iETappiligdivee oPortion edovheyngewerkt age
(A/B x 100) was determ ned between the thickness (A of the network sheet
af t er t heshestp6essi8gnapradssan éndfidgh, JQOta pashiapplfoedei h isnalbserbed 40C
for 10 mns . and the thickness ( B) of the network sheet before | oaded.
(Measur etbyReid (c)infpad|fd bers6 el nfg escendedr asuthe ptshedconftiorsl. t hat
the network sheet has a recovery percentage within a range of about 40 to

80 % . Aorpégefdrép diBy ia\Wrtivh tiklgchptr edewer,i hben Ehehbaqum-pesneabl e
| ayer of the crinped fibers, which is provided under the surface sheet, can

reduce t hep Dk psSs § & a8t Bh | BiteRkeEofpPOSY ioh At peBpabhted to
| i qui d- pernmeabl e | ayer can inprove fitness to thereby prevent the | eakage

of the di | 3 d. [sCO¥ Rk T IR fare P I @dNoprovi de
05 FE B%%%%%éiﬁoveﬁfk?ﬁgs%igl{ihg%lt@ﬁgsgbsor glt@gr%?imc?eoguch as

a sani tary, DapkiPo FRNs PEeE Okt o2N4 Eﬁ%lsegt 81%@%_—%'1%%&?&%@}2“9*‘ various

exenpl ary enbodi nents have been shown an escri bed, t I"nvention is not
ensea co'be FOUSPE AR plHE Al dle ORIy iRl o1 o
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 sha;e
of the vaginal opening and therearound. 1In addition, the
permeability of the liquid having passed through the surface

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



t f ., WHAT x5 CI,AZM-D ISt 23 0 5 F E B 2003 ~E~LACEMENT SHEET 2 B5 KiEG\2003
2002 i. An absorbent article eonprisings a support sheet; a:

-l i qui d- absor bi ng | ayer disposed on sahg support sheet f and a

| i qui d- per meabl e surface sheet coveri the liquid-receiving: face of said
| i qui d- absorbing | ayer, wherein said |iquid-absorbing |ayer is fornmed of s
a layer of crinped fibers which remain in a crinped state in a naturel'
state without any external force, the crinped fiber |ayer being forned by

i nterconnecting said crinped fibers _to |eave vqids therebetween; and a
|t 0 aREhdsiadeof Vatts o 'S foanoait oePends Lereror B & ai m
1, wherein said |iqujd-absorbent materal conprises at |east one_of

|i qui d- adsiReHiharei bErected ianthe siahi direrhionkptsegen the surface

| i qui d-.absorbent material is buried in the voids of said crinped fiber

| ayer. 3.shert fhamdoéhe absprbeniscore Botendeter Bpuabe Ithenturghicm d
crinped fiber layer is prepared by lamnating . a plurality of resin |ayers
of differendrawRshe beldy ¥iqvid frem Yhe sumface $hedn st teo thiemabseiriynt
splitting the lamnate filminto a network. The absorbent article as set
forth indme d.1, Mohermref ecabll vy itiyet pdréeheagkaykvaisispiepiar adrdxyge oi ni ng
0 5 F E B 2003 REPLACEMENT SHEET ~ 2 NOV 200 24 said crinped fibers at
their intef 98ct4 aps9dolosa MievdiberSdehsd tybedrbratl tqiidipennesileforth

" CImIﬂiZyer 4 for realizing the more preferable range is expressed
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



wherein said crinped fibers are given such a sectional: shape as h8§ FREB 2003
1larger width of 10 to 500 m crons than a t hi ckness of 10 to 100 nacrons and
.as has the maxi num of a crinping exterg dianeter of 0. 3to 2 Dgumin a
free state wi thout any external forcel®6. The absorbent article as set
forth in Claiml, wherein said crinped fiber |ayer has a shrinking tension
of 50 MmN or less for a width of 25 nm when said crinped fiber |ayer has a
thickness of 3 to 30 mmand a tensile strain of 50 %is applied in the
| ongi tudi_nal direction of said absorbent articles only to said crinpted

fiber | ay]equ d-ahsorhenharteria ks e‘-%&ﬁ% i"?llﬁﬁ of EG%p‘b‘F*%W%ﬁ’ée"th%Pt

l'i qui d-absorbi ng | ayer di sposed on said support sheets and a

| i qui d- per BZaf)e sapf hbéssaase, cbhernaguiaeturgurest cecal Wweglawrreedi said
| i qui d- absorbing | ayer, wherein between said |iquid-absorbing |ayer and
~said , siifexcdpattsarylates’t refersiaal lkiquidiabsqperentaiaténial bl
crinped fibers which, remain in a crinped state in a natural state w thout
any exteramgy fioamgeshape, oor ek fintilhdingalyet el Adgnfidrenketohyowders,

i nterconnecting said crinped fibers to | eave voids Q~ F E B 20d

~3E~~ACEN=NT SHHEF Tgfa indpvd 2608ell 1ehbehelfdibsaa), or ,thdeltka. a poshi ng
| oad neceseary for pushing paid surface' sheet by 5 mmis 150 mN or | ess

for an ar@gamypld vne bafrthchqrat@ael1haﬁrunabeo%eml flaterials include
l'i qui d- absorblng | ayer, said |iquid-pernmeable: . layer and said surface

sheet. 8.,41s, q{lﬁﬁﬂ%ﬁ@}a@#dﬂsﬁaﬁﬁ@t JIuiet i €hdl Bbfm $BEGLAM Bes d
crinped fiber |ayer is prepared by Iam nating a plurality of resin |ayers

of differgnt ¢yEBes( Mel4t Ebﬁﬁ’lﬁé&?énk Thdrtidk @ | fHENH i iNPNHaPér

splitting the lamnate filminto: a network. 9. The absorbent” article as

set, forthd %ﬁlftﬁr{pé;‘@ﬁ %{bﬁ‘érﬁ{ ol & GhmeRd 118654k p)éf{nehﬁll%r EB?E‘E% by

j oi ni ng sai S at their intersectrons rnto net wo
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.



10. The absorbent article as set forth in Caim7 wherein said cri IQp%EEB 2003
.fibers are given such a sectional shape as has a larger width of 10 to. 500
-mcrons than a thickness ; of 10 to 100 m crons and as has the maxi num of a

crinping external ; diameter of 4. 3 d20m1,n afree state without any
external ; force. 11. The absorbent article as set forth in Caim?7,
wherein said crinped fiber |ayer has a shrinking tension ; 05 F E B 2003

REPLACEMENT SHEET 2 2 N OV 2002 of 50 mN or less for a Wdth of 25 mm when
said crinped fiber layer has a thickness of 3 to 30 nmand a tensile
strain. dffabBeob]s applied in the longitudinal di rect| on of said absorbent

article oty top HLHE TPEWoder 26T, ETVMFRZ. (e T gguer[ ar, e—as set
forth i Caim?7 fuﬁb V\ﬂﬁ m*? "agrlk [GSpa Sk P f bg]c;gt shcd
portion V\é‘bﬁﬂeg e pushi ng for ce for 5 1|0$mnrs§] Spam]oﬁs) oflesst 40 %
arid no MOTE TRATRIE0 T fomo pp 05124 | . 20/20 1ogd —

CACAY. AWNA (RS ijec_pp_. AA Hc'thLpP AS|. /-\n|05 5. A ASLZOQOI-\i_ /-\bv T8odicr | A3. A3U
-. Al Aa. /'\i AY&2H K‘Ulllh_ﬁpf\? Y“yl ] ca] caw 5,51] cal TahFpd0Ce] aat Cagl@] ca Ca] ca]
ca] ca] cafcajcalcapadpl TRAl Bikippatt cal $ais §al Tal Cap spath aJV&?G&h5S#
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(2) Tests on Compression Resistances

(Testing Method)
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Here, the pushing speed of the KES compression tester
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/® 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.
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sanitary napkins (i.e., Samples 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 less stimulant to the skin.

(4) Tests on Evaluations of Liquid Absorbency

Tests were made on the infiltration, diffusivity and
liquid returnability under pressure by attaching 0.7 % of
hydrophilic o0il to Samples 1 and 2.

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

(Liquid Used)

U/C 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.).
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7cc/min. of artificial menstrual blood was left for 1

min., after injected, and filter paper was then placed on the
surface of the evaluation sample and subjected to a pressure
of 3,430 Pa. The applied pressure was released after 3 mins.,
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]
Infiltration Time Diffusivity (mm) Returnability (%)
1st (secs.) 2nd (secs.) Surface Back
Prior Art 2.5 4.6 25 43 34.3
Sample 1 2.3 3.1 5 10 10.3
Sample 2 2.5 3.5 7 1 15.4
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the liquid such as the artificial menstrual blood.

(5) Test on Recovery Percentage of Network Sheet of Crimped

Fibers

(Testing Method)

The recovery percentage (A/B x 100) was determined

between the thickness (A) of the network sheet after the
compression pressure of 4,900 Pa was applied in an oven of 40°C
for 10 mins. and the thickness (B) of the network sheet before
loaded.
(Measured Results)

Sample 1: 66.7 %.

From this result, it is confirmed that the network sheet
has a recovery percentage within a range of about 40 to 80 %.

According to the invention thus far described, the
liquid-permeable layer of the crimped fibers, which is provided
under the surface sheet, can reduce the pressing feel on the
wearer'’s body. I; addition, the liquid-permeable layer can
improve fitness to thereby prevent the leakage of the
discharged liquid.

Moreover, the 1liquid-permeable 1layer can provide
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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.



3'10% & ()-. 3"10% & ()-222ZZZ[sY:?/ 100 3"10% & ()-. 3"10% & (}-5/Ke3 200
-3"1(5%&'8-. 3"1@»0/3&'()-. 3"10% & ()-[[["['[([*[T: 2/ %M%@QHEQ
3"10% & ()-. 3"10% & ()-. 3"10% & ()-. 3"10% & ()-*[2[! e 'né'

10/ K2". 3"10% & ()-. 3"10% & ()-. 3"10% & ()-. 3"10% & ()-.22 NOV 2

"10% & () - [ iJ?/ 10/ K2".. 3"dP% & ()-. 3"10% & ()-.
gigfﬁigwﬁ[l%?&[%%[' 3"10% & ()-. 3"10% & ()-[[[[[[[xY:?/

WHAT IS CLAIMED IS:
v 1. An absorbent article compriéing: a supporxt sheet; a;
liquid-absorbing layer disposed on said support sheet; and a
liguid-permeable surface sheet covering the 1iquid-receivingi
face of said liquid-absorbing layer,

wherein said l1igquid-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 beingi
formed by interconnecting said crimped fibers to leave voids-

therebetween; and a liquid-absorbent material.

2. The absorbent article as set forth in Claim 1 ‘
whereinsaidliquid-absorbent material comprises at least
one of liguid-absorbing fibers and an absorbent resin, and said

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

fiber layer.

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

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

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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6. The absorbent article as set forth in Claim i,
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 af
liguid~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 naturalg
state without any external force, the crimped fiber layer being !

formed by interconnecting said c¢rimped fibers to leave voids E
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9. The absorbent article as se"t‘ forth in Claim 7,

wherein said crimped fiber 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 sectionalé
shape as has a larger width of 10 to 500 microns than a thickness
0f 10 to 100 microns and as has the maximum of a crimping extarnal

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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