, e3ex| d6$STxqWL ARTI CLE. BACKGRQUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON 1
Cct ober 200h The present invention relates to an absorbent artlcle capabl e
of absorbing.and retaining1iquids discharged fromthe wearer's body-such
-as typically nenses and others. Mire particularly, it rel ates t{o0&bber 2004
absorbent article capable of ° reducing a wet .feel between the wearer's
“skin and | eakage preventing side walls of the article so as not to give an
unpl easant feel to a wearer. DESCRI PTI ON OF THE RELATED ART Vari ous
.absorbent articles such as sanitary napkins; incontinence pads, disposable
di apers and .ot hers have her et o{goReAN s@vRr@ed and known. These
absorbent articles conprise a |iquid-inperneable backsheet, .a

| i qui d-perneabl e topsheet, and an absorbent core between t he t opsheet and
backsheet:, and have | eakage- preventlng side wall's extending in the

Iongltudlnal direction ofg }hhf Hﬁnﬁﬁﬂ’ es of the absorbent
core. The Ieakage prevemn%%F%| mé&is are nade o#pa nonwoven fabric

conpri si :ﬁﬂﬂﬁgﬁ ynthetlc fibers. In the | eakage-preventing

si de malpgnﬁg%e of "such a nonmoven fabric of hydrophoblc synt hetic fibers,

the Iiquid ret e of. fd ber.s ens ves i ACCOFdI ly, mhen
--kept in cont acfti“['q-}é }?%Sse%t erhv E%F%ES\M 91% qui d,

e e B B OMeP SSa i BoBhta b} i i ,-fgaﬁ'ﬁ' “Red o
' wearer’s body such as typlcally menses and others. More .
. particularly, it relates to an abgorbent article capable of
reducing arwetﬂfeel between the wearer’s skin énd leékage-
preventing side walls of the article so és notlfo give an
_unpleasant feel to a wearer. |
DESCRIPT:ION OF THE RELATED ART
Various absorbent articles such as sanitary napkins{
incontinence pads, dispoééble diapers and -others have
' __;:heretofore been developed and known. ' These absorbent articles
'comprise a liquid-impermeable backsheet, a liquid-permeable
Etopsheet, ahd an absorbent core between the topsheet and
. backsheet, and have leakage-ﬁreventing side walls extending in
the longitudinal direction of the article on the two sides of
-the absorbent core.
The leakage-preventlng side walls are made of a nonwoven
fabrlc comprlslnglmalnly'hydrophoblc synthetic fibers. 1In the
: leakage-preventing side walls made of such a nonwbven fabric
of‘hydrophobic‘sfnthetic fibers, the liquid retentiveness of

i the fibers themselves is low. Accordingly,whenkeptihcontact

iy



On the other hand, Japanese Unexam ned Patent Publication No. 322877/1996
di scl oses | eakage-preventing side walls nade of a plastic sheet. The

| eakage- preventing side walls made of a plastic sheet disclosed, arge, al
highly resistant to |iquid permeation.2 However, in the Ieakage-bﬁ@@@ﬁ??ﬁ&f
side walls made of a nonwoven fabric conprising mainly the hydrophobic
synthetic fibers, the liquid retentiveness of the fibers thensel ves that
constitute the nonwoven fabric is low, and the fibers have al nost no
capillary action. Therefore, a small amount of body fluid or sweat having
been onceviddherled-denanhbent wif higquid, tthe 1 edkage-u event 1 g sdidéevabls s i s
difficult to nove therefrom As a result, such:a small anount of liquid

wi | of t eare dnirjhlybatesden e toeaiquia pkirmeadsiohheah@akngeepoeyapdn ng si de
wal I's, and therefore gives a wet feel to a wearer. on the other hand, the

| eakage- giesmesnit nthe i Xiaywd | Sromdeefiny Bastd€ el often stick tightly
to the wearer's skin, and therefore a small anount of body fluid or sweat

is apt to renuigh BREWRARL HEAE, IWHaAER Akl AR ¥R PRt ent BB TicdSicn resul t,
the surface of the | eakage-preventing side walls has a sticky feel and

gi ves an niploasaii/ feR] digdd osear %akhaeag%ble%inbhgihé%éﬂfs RAEYSNt | ng
side walls nmade of a plastic sheet are 1 Cctobér 2004 poorly pervious

to vapor ’of‘%idﬁiﬁgirfiéré}héé’é t @ xsﬁgaggggiév&ﬁehw%@s]% kel S/ENTI ON

The present vention has beén wor Invie shortcomng in the
prior art fL0r VR« LSt j . ey r
inventioﬁiﬁgkﬁ?%g%gg%%% g&%g?géﬁ? %f%%@%ﬁgﬁﬁgGﬁgtggﬁﬁgﬁabga gdgf ré%enting
si de WM|Q?£¥%é%&&He highly resistant to liquid and have the ability to

na

@b;orb a anount of liquid and which hardly give a wet feel to a
wearer. Accordi t h ept_jovention, there, i rqui ded .an _absor bent
article conpri S%exée% 'o%s"ﬁég'% , f%aiﬁ%lggsﬁlé%{e%%ﬁg%f ]a%%g‘?ag‘érﬁ ﬁ%gF& eogo%i tioned
bet ween the topsheget. and t he backsheet nd .havi ng | eakage- preventing side
el 1's on TS FRRAR, dORRr fEARY Taanty (v iF oSO SUaTRORITY o
side wal |l s,.extending.i.n a.longitudinal direction. of t article and |ying
oppos Lo THIEM thr LA 0 R Y TRs D fofhe Holbara FERBSeRRERcEt: | oot
a liquid-receiving face of each | eakage preventin ide waJl is /made of a
i br ous. SHEACIHe BRE AARvAYARoEABBIE RPodos RbKhNe BiiRAR Fovene
anot her aqP q¥drophilLi fibers shorter than the dirqfhobic fibers, and at
almost no capillary action. Therefore, a small amount of body

fluid or sweat having been once adhered to the surface of the
leakage-preventing side walls is difficuit to move therefrom.
As a result, such a small amount of liguid will often remain
between the wearer's skin and the leakage-preventing side walls,
and therefore gives a wet feel to a wearer.

On the other hand, the leakage-preventiﬁg side walls made
of a plastic sheet often stick tightly to the wearer’s skin,

and therefore a small amount of body fluid or sweat is apt to

remain between their surface and the wearer'’s skin. As aresult,

the surface of the leakage-preventing side walls has a sticky
feel and gives an unpleasant feel to a wearer. In addition,

the leakage-preventing side walls made of a plastic sheet are



| east a part of the hydrophilic fibers form aggregates which are di spersed
in.the fibrous sheet and are bonded to the hydrophobic fibers. VWen the

fi brous sheet conprises an outer |ayer and an 4 1 Cctober ZQPé Q

| ayer in section with respect to the thickness thereof, it is d fip

that the hydrophilic fiber aggregates are not in the outer |ayer but are
only in the inner layer. In this case, if the basis weight of the fibrous
sheet falls between 20 and 60 g/n2, and if the basis weight of the outer

| ayer of the fibrous sheet falls between 5 and 15 g/ nR2, the distance

bet ween thsorifpetviens vo Rapbaseard theg stdaptatd gdre & keunrgroesilic

fi ber aggregates existing in the side wall can be shortened so that the
hydrophilic fiber aggregates can readily absorb the noi sture having adhered
to the outer layer of the fibrous sheet. The fibrous sheet may have a

plurality of apertures for gpgvaRe e TR eh&EaHy t he fibrous sheet is
fol ded back at the top of the side wall. If desired, it nay be fol ded twce

or more. A liquj g,(%%greg&nagygﬁgigm?e %ﬁ%ﬁ%d%%ﬂ%?#l%% ngR@Nting

faces of the thus so preferably, the fi er density

of the hy{ﬁ@ﬁ&éﬂlﬁn‘% :HFrt fgg?taq_st 's%thtSP‘é‘p 4030 t he d 1@%%(@?@?6% of o

portion o us s contarnrng he aggr egat e erein
referabl b r.Qphi r I'ls
Betueen 118 8fe5t BE S8R ?*%s% ' AEEr Ry *{iéﬁ%dohé%ﬁg%ﬁ?%%f?e%?ous
sheet not a S there n or I d habi c
fibers ha éf% I(ﬁ% 1041 P"g‘%ij’sge? agq- %e{"éﬂ'dl{‘ﬁeseh@m’%ﬁt Qﬁ‘ll? ¥1b{é](r?g hai/e a
| engt h of fro n 200 | en of the
hyg?Oph.r 1581 ged ey R 1219 apd Ral? @Q?Eﬁ iSurhibePEEA BBALT I e
er len ths are Lhi ran h I c_f s _can be read
r(rassed or \rbf&qf"&?irrfll Pﬁe g%lsz%ﬁ%s‘! s‘Iﬁ% Iﬁﬁt?na Vﬁ@ )
hydrophobrc flbers usi.ng conventi qnal cardln uni t f erably,
the 71 brous Shoaoorstind 10t RoruRrat g8 venty el DRECBrLhPaCTINEE S0 1 b s
and from2 to 30 by wei ght of hydrophilic fibers. Wen {he anount of the
hydrophiI?ES?¥B%Fg ?ﬁt%h%ef??WEﬂ%s%H%e? F%P%Feﬁ55t33%a$kﬁpeﬁklﬁﬂ ARore
preferably at nost 10 ~ by weight, the hydrophilic fiber aggre ates can be

wel | di spebserbentt iroxe brPG’tﬁé-téﬁ%Ei whetEessi nghe uitepiieapa f FB% each

other therein. In the absorbent article of the invention, the fibrous sheet
(e. g., nbagkskactabangd) haying: AealagRePrENRAGA DS AR | HELdFd@Mat |

conprises_mainly the hydrophobic fibers
liquid-receiving side of the article, the leakage-preventing

side walls extending in a longitudinal direction of the articile
and lying opposite one another in a width direction of the
rarticle, wherein

at least a liquid-receiving face of each leakage-
preventing side wall is made of a fibrous sheet that contains
hydrophobic fibers thermally bonded to one another and
hydrophilic fibers shorter than the hydrophobic fibers, and at
least a part of the hydrophilic fibers form aggregates which
are dispersed in the fibrous sheet and are bonded to the
hydrophobic fibers.

When the fibrous sheet comprises an ocuter layer and an



thermal |y bonded to one anot her and contains the hydrophilic fibers which
are massed or crinped to formthe aggregates having a higher density and
are dispersed in the fibrous sheet. Wen a small anount of |IQUI§ S %F
is given to the | eakagepreventing sidegawalls, it is well ret ai i @@ ¥§b
“hydrophilic fiber aggregates having a higher density and dispersed therein,
ow ng to their hydrophilic capillary action. Accordingly, the small anount
.of liquid having been given to the side walls remains little in the space
bet ween t he hydrophobic fibers 61 Cctober 2004 therein, and therefore

returns | ifhée toydhanveeceion kil rddigset Al thehens ekhase Bhet&6f,
| eakage- preventing side wall can be readily kept dry and hardly gives a wet

feel to the Medyirapild Rhat tﬁ@'ﬁf d £ 1T 1 EMGF abidfe JRANGSe Thet Pr esent

invention will be understood nore Tully fromthe detail ed description given

herei naft g eRd &ho8 they&FaaPaiyd hidf Ay 19% Ghldie 1Reher red enbedi ment

of the present invention, which, however, should not be’taken to be

limtati Vé‘%éé? the {gy ’Wlé#btsh@r‘ﬁ ft‘?lre 1BLanat bﬁ@e?“ga&!ﬂgeﬁéiﬁééhng

only. In the draw ngs: a perspective view o sanitary napkin as

WHW%MCWﬁmwﬁmtwﬁ%%wm%e@%&@

Cross-sec e sanl ary napkin ong ¥he l'ine
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d | . f
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the | eaka

cf
L shortened so that the hydrophilic fiber aggregates can readily

absorb the moisture having adhered to the outer layer of the
fibrous sheet.

The fibrous sheet may have a plurality of apertures formed
therein. Preferably, the fibrous sheet is folded back at the
top of the side wall. If desired, it may be folded twice or
more. A liquid-absorbent layer may be disposed between the
confronting faces of the thus-folded fibrous sheet.

Also preferably, the fiber density of the hydrophilic
fiber aggregates is higher than the fiber density of a portion
of the fibrous sheet not containing the agéregates therein.
More preferably, the fiber density of the hydrophilic fiber
aggregates falls between i.5 and 3 times the fiber density of
the portion of the fibrous sheet not containing the aggregates
therein. B

For example, the hydrophobic fibers have a length of from

38 to 64 mm, and the hydrophilic fibers have a length of from



1 Cctober 2004 Fig. 6 is an enlarged cross-sectional view of a portion of

still another enbodi nent of the | eakage-preventing side wall; Fig. 7 is an
enl arged cross=sectional view of a portion of still another enb Si nt _of
t he | eakage-preventing side wall; Fig.s58 is an enl arged cross-é@ ?Q%ﬁ%@004
view of a portion of still another enbodi nent of the |eakage-preventing
side wall; Fig. 9 is an enlarged cross-sectional schematic view of a
portion of a nonwoven fabric sheet for use in the invention; Fig. 10 is a
still enlarged view of a portion of the nonwoven fabric sheet of Fig. 9;

Fig. 11 i5 o @®asr.SedirefashbliyeWRE Eerii:lﬁlfﬁi@ e apdapehliyriedrapaygven
fabric sheet for use in the invention; Fig. 12 is an explanatory view

showi ng one £xaRIe1Pd ¢f FBER0IE B Padephdbhid FPBURKEN fakiHsL r3hagt for
use in the invention; and Fig. 13A and Fi§. 13B are partially-cut, enlarged
perspect i yen¥tR¥Sa 80 iR el & Ffhdd 055 'Ig%qgl‘lg_rco ;eSO ygpophilic
fibers for u‘ge in the i nv]énti on. E%%SCF\SI PTI d?lﬁrg: HI% PREfI?I%RRE[S) tI%I‘?/kBKCJij)IéI\/EI\FI'S
The presepbaiiygiid@iaVidd cPendbgcus i ' s} s of

t he preferr%d egbodinent o? angagsorggﬁ?pgﬁgiﬁﬁ%%%%gggsgﬁ%ﬁhgﬁpgg%ga
accor di ng;49 r j t4 1 t, ref.erenc o] Lhg
dr awi ngs. a#nnéﬂgh?oﬁ%g%%wdgé;cfr%&orﬁ} r?%r%glrggl%sgg%gglhg ﬁgﬂggt g??gxg e set
forth in 85??r to provide a thorough understandi ng of the present

i nvention. “will be obvious, however, to those skilled in the art that

th t i ' ti i thout th ific d ils. |

other | not ance, KUEP IERAEVHASHP Lottt & S AR Tt SHBeh o 18y Br 0

perspect 38 UPATSTIRE Snhyaroehaiid FEeia B A Akt * &Y ¥RE9BBsor bent
i cl f .t ' i,on,_..Ln which the liquid- i Vi [de of th

Sani tary REpRFAPERLNLE £ibBelg “Bnes” png guiodnit iof Ao hiirgpnELfe 1

taken al o 9 the Line II-LL. Fig.. 3 is,an enlarged cross-sectjonal view of a

portion o? BRES eiB ol RefitPEPUF heheetkigeabr BO8hRt 7 Ag® sPHeVRAPPE , oROERe

sanitary na gin. ig. 4to Fig. 8 show npdj fications of the | )

| eakage- pPEg ﬁ’t’f‘hgysia&e NREY s10F3g. PR yveightenthegdy deqrivtic fiber

aggregates can be well dispersed in the fibrous sheet while

being suitably spaced from each other therein.

In the absorbent article of the invention, the fibrous
sheet (e.g., nonwoven fabric) for forming the leakage-
preventing side wall comprises mainly the hydrophobic fibers
‘thermally bonded to one another and contains the hydrophilic
fibers which are massed or crimped to form the aggregates having
a higher density and are dispersed in the fiﬁrous sheet. When
a small amount of liquid or sweat is given to the leakage-
preventing side walls, it is well retained by the hydrophilic
fiber aggregates having a higher density and dispersed therein,
owing to their hydrophilic capillary action. Accordingly, the -

small amount of liquid having been given to the side walls

remains little in the space between the hydrophobic fibers



vi ew showi ng the cross section of a sheet to formthe | eakage-preventing
side walls . Fig. 10 is a still enlarged view of a portion of the sheet of
Fig. 9. Fig. 11 is a cross-sectional view of an apertured nonwoven éab i C
sheet to formthe | eakage-preventing side walls. Fig. 12 is an'E§SP ﬁbé%}&
vi ew showi ng one exanple of a nmethod for producing a sheet to formthe

| eakage-preventing side walls. Fig. 13A and Fig. 13B show the cross section
of sone exanpl es of hydrophilic fibers for use in the invention. 91

Oct ober 2004 The sanitary napkin 1-of Fig. 1 and Fig. 2 conprises a

backsheetth2ried rhe afd tthdriefoie @il 194ANQ ttoSute AR GAldRAAN
under garnment; an absorbent core 3 which is nearly in the center region,

rel ati ve Theridforad,dt e iy Ledd® b ¥hdiIregtd profedtithFaabbary1 DRk n and
which is to absorb Iiquids such as nenses discharged fromthe wearer's

body; angearbagsh9stedt drycanarndheLy i@Vl hepst WdH tacenOfvddie@hsor bent

core 3. Both side portions 4c of the topsheet 4 |lying opposite one anot her
in the wgdtih direction (X-direction) are joined to the surface of the
backsheet 2 outside of the absorbent core 3. On both sides of the sanitary
napkin 1 |lying opposite one another in the wdth direction (X-direction),
formed are a pair of |eakage-preventing side walls 5 and 5 that extend in

t he | ongi tudi nal di re%{l\%{gl fbfﬁﬂﬁ&tfd%f‘é)b} iyl }b‘i‘m i ment shown, each

| eakage- preventi ng si s forne romone fibrous sheet (e.g.
fabric sheet 610 Porhent; ARlth wiar f b B8rtet Ll ol Ton of
sty uct ur reraBEakfed ik iR il BTepn SR HRARL ot cheaft FhShY s de
A A S e e Y T
(V- di v oo EESTETGT LNEREaRPy oM p Risk PRVEeBar PREUFA PYE PR H RGPS abr i o
hothe: 1A BBR: dvamtrse Shay e e o St o i

understanding only.

In the drawings:

Fig. 1 is a perspective view of a sanitary napkin as one
embodiment of the absorbent article of the invention;

Fig. 2 is a cross-sectional view of the sanifary'napkin
of Fig. 1, taken along the line II-II;

Fig. 3 is an enlarged cross~sectional view of a portion
pf one embodiment of the 1eakage-preventing‘side wall in the
absorpent article of the invention;

Fig. 4 is an enlarged cross-sectional view of a portion

of another embodiment of the leakage-preventing side wall;

Fig. 5 is an enlarged cross-sectional view of a portion
of still another embodiment of the leakage-preventing side

wall;



— . e

Here, joining of the topsheet 4, the backsheet 2 and the nanwoven fabric
sheet 6-.can be carried out by adhering themw th a hot-nelt adhesive or by
fusing themwi th a hot enbossing roll. The backsheet 2 is forned fr rem 55

| i qui d-i mper meabl e sheet. For this backsheet 2, usable is any of O&RPer 2004
ai r-pernmeabl e (breathable) resin film a spun-bonded or spun-laced nonwoven
fabric specifically processed for water repellency, and a nonwoven fabric
of which the back is laminated with an airperneable resin film Preferably,
an adhesive | ayer is disposed on the back of the backsheet 2, via which the

sani tary napki nrilgl % 9€CHHEEN Dar§ed VS H e ST EWEN 0FSadfortion
undergarnent; and the adhesive |layer is preferably coated with a rel eased

paper (orofegeidleafspRel ehBbdRmeheCY ithd!MddkapePfeddite SR 484y napkin
1. The absorbent core 3 is made of ground pulp or a m xture of” ground pulp
and a supggpbsorbent polymer (SAP). Concretely, ground pulp or a mxture of
ground pulp and a super absor bent polyner is wwapped with an absorbent sheet

such as tissue er~,— 1605t %ﬁ é‘P Q&t}ﬁggsscng oo I?qurlwgffe%aﬁsc eldy glad

pul p, an air-la nonmoven , a spun- nonwoven alnlng

hydrophi | £ é’c?ﬂs ﬁﬁ%&%ﬁmﬂ%ﬂ&%ﬂ‘&” ot riﬁ{eChf@A]?

fabric treated to I'r'c, a fiber aggrega npr|S|I§?con I nuous
filaments, lregenerated 11 1 Cctober 2004 cellulose fibers, etc. The
above-naned nhterials may al so be used as a |i quid-absorbent Iayer to be

i ded i h d h sh -
71 qui - per meabi 5 Ancone RRGTEoT4oq SHgRE T et |t MRS, A2PEGI (i1 m

E{ZX&B%? TR P EoRBPEBPFg SRYBROBROR: € oy ihel T DT ep oSt IR TSI |

pers nf woven fabric formed from hydrophobic synthetic flbers and
haV|ng a % ge nunber of apertures 15 formed therein. For the topsheet 4,

al so usabl e is a. sheet, whi ch cont ai ns hilic flber ates as in
the nonwoven fabt9t SHERREHIRTIRR q’{%{%gﬁ‘eg C\Agi’-%’%f 5 and

is formed with a | arge nunber of_ apertures 15. As in F| 2 and Fig. 3,
each | eakAdPH QR AT APARERVeRIfaby jics shgeke 8O 14k t’i’{btgﬁl é’é‘ﬂe‘bﬁ‘?‘i‘on of
one nonwoven fabric sheet 6. The_nonwoven fabric sheet 6 is fol ded back at
the top ( free BHE 54 3% fn&tiddkggdapgedentian &fi db BRFTion RF (He one
surface ) of the nonwoven fabric sheet 6 is exposed outside of the side
wal | 5 andPR¥WRVeRhERbEiR foheet ek ebigi s?t nside of the side wall 5.

Fig. 11 is a cross-sectional view of a portion of an
apertured nonwoven fabric sheet for use in the invention;

Fig. 12 is an explanatory view showing one example of a
method for producing a nonwoven fabric sheet for use in the
invention; and

Fig. 13A and Fig. 13B are partialiy—cut, enlarged
perspective views showing preferred cross-sectional profiles

of hydrophilic fibers for use in the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present-invention will be discussed hereinafter in

detail in terms of the preferred embodiment of an absorbent



Each | eakage-preventing side wall 5 rises fromthe topsheet 4 and is so
curved at the point 5b that the top 5a is directed outward. In this, the
portion extending between the top 5a and the curved point 5b aqd aving its
surface directed upward is a first porgion 5A intended to’ cone i REEP¥THYct
wth 12 1 Cctober 2004 the skin of a wearer; and the portion extending
upwardly fromthe surface of the topsheet 4 to the curved point 5b and
having its surface directed toward the center of the sanitary napkin 1 is a
second portion 5B. The height, H, of -each | eakagepreventing side wall 5

from t he strifcace sefcdri@d iAol 2 Eﬁégéﬂt liRbeht sof Wi pAeSrF&icsald y falls
between 5 and 30 mm and the width, W of the first portion 5A preferably

fall's betyrenabcaifadPin draeliflgsof the tkakageiBlengntdddsigladgel | 5 a
plurality of ( four in Fig. 2 ) élastic nmenbers 7 are~di sposed in parallel

wi th one apRiMRls RN I RBLG9DE! PL | Nk fRA&S h bRk it defadepwoven

fabric sheet 6. Thése elastic nenbers 7 are joined to the nwoven tabric

sheet 6, et%ﬁl%}&gti?id}ﬂie?éﬂrﬁl‘?%aig% e bRagbhidiRebndibfeli A it diyection).

Ther ef or en the sanitary s In afree condition,

| ongtudidials Rt 851 HEd 839810 LRl a3t EpdRDRL Sk Athe On the

nonwoven c gets 6'fornin e ge- preventing sl s 5. In

both front g t1,QNnsS 4 N. i tudinal. dir [s)

(Y-dir ecﬁnoﬁ%}ﬁo%o?ﬁgﬁg% %%%‘rafq’%éeﬁw#%e’ugg}%%e %§g§l§&§ c‘&%ﬁ%ﬁfﬁér dithabove, -

t he nonwoven fabri.c sheet s _secured ile bein ept in the four-I|ayer

struct ureoytq'b%ﬁt Htj‘sltt(?qq% (!Ellegs]‘lt“li 0&’8*&58\{9’?@5% 3¥éeg%€ %%“I"élgétqectaﬁé'rmu e?/s 7
ti . the .l egk - ti i d | 1.5, f , th it

ﬁ_(af{)L? 1 LOTARERICRyo DA RABR-FR Ry TRAgrT i AT PEEFouh Lyt ionr) 1
ober 2004 as a result, the | eakage-preventing side walls 5 and 5 are to

&) ober B0 85 G oA o e N St Tl 2 i e

The el asti nbers 7 are, for exanple, nade of a film ,  flat yarns or

filament £ g Inkhe I 3PspRR 8Bt dSLrco bt dRNePL ipBsi AR JtIC s

pol yur et hane,  SEBS, SIS, SEEPS or the |ike. Alternatively, the elastic

menbers AHRIAEEFeaRiyENG sddeapintiecsapitarngnaRkinyla HarGkey - r ubber .

The individual elastic nmenbers 7 are, while being stretched under a tensile
| oad (terdStIn¥ b¥ ¥ FERFB-peational ¥iay p§ Byl ,1taken along the line

II-II. Fig. 3 is an enlarged cross-sectional view of a portion
of one embodiment of the leakage-preventing side walls of the
sanitary napkin. Fig. 4 to Fig. 8 show modifications of the
1eakage—pi'eventing sidewalls. Fig. 9 is an enlarged schematic
view showing the cross section of a sheet to form the
leakage-preventing sidewalls. Fig. 10 isastill enlargedview
of aportion of the sheet of Fig. 9. Fig. 1lis é cross-sectional
view of an apertured nonwoven fabric sheet to form the
leakage-preventing side walls. Fig. 12 is an explanatory view
showing one example of a method for producing a sheet to form
the leakage-preventing side walls. Fig. 132 and Fig. 13B show

the cross section of some exampies of hydrophilic fibers for |

use in the invention.



to 2 tinmes the original |ength, adhered to the nonwoven fabric sheet 6. As
in the schematic views of Fig. 9 and Fig. 10, the nonwoven fabric sheet 6
to formthe | eakage-preventing side wall 5 conprises hydrophobic _synthetic
fibers 11 and hydrophilic fiber ‘aggregstes 12. The hydrophobic1§9ﬁgaéﬁgqp4
fibers 11 may have a length of from38 to 64 nmand a fineness of from 2.2
1to 6.6 dtex. Hydrophilic fibers 12a for form ng the aggregates 12 may be
natural cellul ose fibers of, for exanple, cotton or rayon, and may have a
|l ength of from5 to 25 mm For the hydrophilic fibers 12a, preferred is

cotton. The finemesssaitdiq erigkam Ty sl Ahh. PetyRenily 2 2aRdmplidbgxa0r SO.
Here, it should be noted that sonme of the hydrophilic fibers 12a may be

di sper sedpafR8HebLRS LG+ [ i et 6
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th ; i i I I tion, t thei f
ore o rrenees MADnSrast I e Beret $hBofa B RORANERI b0 g
h dified - tJ .of.i | h I f t
Vi qui d abSSVEF gt S emaaR VoS ORGS APSREPPRF (2REF foer SORAvi ng
fibrII capi.l,l ari es.are al so eferreg for the, hydrophilic fibers 12a for
forning t RAGBPERPRS 4 oL EhenEopehrernt Liind IARHA% e CBr ARG BRE

e aining,c%B?ciLy. The shorter hydrophilic fibers 12a are_nassed or
crinped wiythe WGtk dirpelipBs(5inert 1ok argedeingddio the sY5fag8tes 12
i s higher than that_ of the hydrophobic SKnthetic fibers 11 in the portion
not cont aPhi ket Rack§hespn?| Prteiger ofighhegabesrhont o@arendn t hat of the
hydr ophobi ¢ synthetic fibers 11 and hydrophilic fibers_12a not form ng
aggregates 12 i PR HOYbidRs ft WehSanditag vt mapijay dphyineg eppepite
aggregates 12 but_containing the hydrophilic fibers 12a not formn ng
aggr egat eSng¢zanother in the width direction (X-direction), formed are

a pair of leakage-preventing side walls 5 and 5 that extend in
the longitudinal direction (Y¥-direction). In the embodiment
shown, each leakage-preventing side wall 5 is formed from one
fibrous sheet (e.g., nonwoven fabric sheet) 6. As shown in Fig.
2, a portion of the nonwoven fabric sheet 6 is folded into
twoélayer structure. The two-layer portion of the nonwoven
fabric sheet 6 is further folded outwardly intc four-layer
structure. The nonwoven fabric sheet 6 thus folded is joined
onto the side portion 4c of the topsheet 4 and onto the backsheet
2 outside of the side portion 4c, except for its portion forming
the leakage-preventing side wall 5. In both front and rear end

portions in the longitudinal direction (Y-direction) of the

sanitary napkin 1, particularly, the nonwoven fabric sheet 6



15 1 Cctober 2004 The hydrophilic fiber aggregates 12 are dispersed in a
fi brous web formng the nonwoven fabric sheet 6, and are held by the

hydr ophobi ¢ synthetic fibers 11 therein. As used herein, the te EP
"hydrophi lic fiber aggregate” refers 1@ hydrophilic fibers whi dHOogpker 2004
roundly massed or crinped to be entangled together so as to have a hi gher
fiber density than the fiber density of the portion not containing the
aggregates therein. Detail of such a sheet conprising nmainly hydrophobic
fi bers and having hydrophilic fiber aggregates di spersed therein has been

di scl oseds BeeQFEANbY thi84 deOpPLOTbRNAo®. t et s AR LGRhi PO H¥ding
09/ 883, 970. Disclosure of the above-identified commonly owned co- pend| ng

appl i cat ixgipti SohaiRl FouiCaRUA Rt yr@f.erence. Preferably, the fiber
density of the hydrophilic fiber aggregates |12,falls between 1.5 and 3

tinmes the fibegednsk amhgl tyﬁ}%.r Eg@.h@@t &Wrﬁé Wa%%shgéggsge;ﬁ&%

For exanple, the fi ‘ber “den aggregat es 12 is , and the
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f bl t het 1 b 2004 fib
oot o 2P g, [ D81RY FaaBiel Y0 P%abﬁque‘s A1 G oo AT -HSFBERIE el gt

of titani the hydt hObIC sy ic fibers

reakage: F4 @f‘maﬁ)&% sesia FL87 Bty Rarded ar PRy 2o dBEEIER he

-‘i(b} ood ah b.ed ‘a’eg egat es 12ﬁgl spersed in the nonwoven fabric sheet
& that f el CRHOCRBRROy BRTT 26TG4F sHEaeL BoREY f omRd e

| eakage prevent| n ide wall 5 i s a thernual-bonded nonwoven fabric,

pr ef er abBPHCFEY, 9t which ddgh back dendiamnatscesdith @n air-

permeable resin film. Preferably, an adhesive layer is
disposed on the back of the backsheet 2, via which the sanitary
napkin 1 is secured on an external support such as an
undergarment; and the adhesive layer is preferably coated with
a released paper (or separate paper) that protects it until use
of the sanitary napkin 1. |

The absorbent core 3 is made of ground pulp or a mixture
of ground pulp and a superabsorbent polymer (SAP). Concretely,
ground pulp or a mixture of ground pulp and -a superabsorbent
polymer is wrapped with an absorbent sheet such as tissue paper.
For the absorbent core 3, also usable are air-laid pulp, an
air-laid nonwoven fabric, a spun-laced nonwoven fabric
containing hydrophilic fibers, a stretchable/non-stretchable
melt-blown nonwoven fabric treated to be hydrophilic, a fiber

aggregate comprising continuous filaments of regenerated



this, the hydrophobic synthetic fibers 11 are thermally fused together, and
the hydrophilic fiber aggregates 12 of cotton or the |ike are secured to

t he surfaces of the hydrophobic synthetic fibers 11, as the surfgces

exhi bit fusion bonding force in nolter or sem-molten conditi on. OFRPE 2K
that the hydrophilic fiber aggregates 12 are surely held in the nonwoven
fabric sheet 6, it is desirable that the hydrophobic synthetic fibers 11
therein are long in some w degree and that the nonwoven fabric sheet 6 has
a sheet structure in which the hydrophilic fiber aggregates 12 can be

readi |y segun@dsentibers|réaces 10fe hbevhydanplohatesyal Hakdy¥ aliseepe 11. For
exanpl e, in a point-bonded nonwoven fabric of heat-fusible short fibers,
the hydr ggbul igs f bbel i qgHdLA5¢ 8Fbdrt CAWyéroto b s Upebyinehd aioRget he
hydr ophobi ¢ synthetic tibers 11 and will readily drop off. Therefore, as so

ment i oneqcakgye-pseoBneihfesrak- aRged nonwoven fabric produced in a
1771

t hrough-air Cct ober 2004 bonding process is preferred for the

| eakage- pr eve_nghggtg'bgﬁe | s gALt iﬁfigr&h?iﬁa’“eté‘ﬂgft Eﬁ(e@%!,‘ Qﬁgd‘i@ Rghwoven

fabric may be heated wth a heat ro stea ot air. spun- bonded

nonviov en sbAiEhC cabunoBb: | wRkiibrel | AABMLE ¢ PLRIRA AR Sarge number

f orl eakage-preventi g Sidée wa asi's wei onwoven fabric
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(bul ki ness) € nonwoven tabric sheét 6-p etween 0.3 and
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. , th har d i, igid feel, d, i ddi.ti on, |
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side walls 5, it can snmoothly pass thrqugh the space between hydrophobic

synt het i EOFi B %WOPShESy Yo ?EEW U§@Pd EaSordh eP§ebi Wle’FrEhhﬁ? A0S ¢ fiber

aggregat%;' 12. I.n.order that such a smal| amount of liquid given to the
si de wal PYIEeRhdd ifcidbPry aggbrBRESHya% Nke HRF JFMMIeh if@é%r%@@h@&&t es 12,
it is desirable that_ the hydrophilic fiber aggregates 12 are suitably

di sper se& Bpbide AeakpdrophEBratipa: fibde walileps A RndALSEQIRAd ARy t he
nonwoven fabric sheet 6 contains from70 to 98 % by wei ght of the

hydr ophoBi dagget hambert pEeapertuxs§ fifom 2 to 30 % by weight of the 18

As in Fig. 2 and Fig. 3, each leakage-preventing side wall -
5 is formed from the raised portion of one nonwoven fabric sheet
6. The nonwoven fabric sheet 6 is folded back at the top (free
end)} 5a of the leakage-preventing sidewall 5 so that one surface
of the nonwoven fabric sheet 6 is exposed outside of the side
wall 5 and the other surface thereof is inside of the side wall
5.

Each leakage-preventing side wall 5 rises from the
topsheet 4 and is so curved at the point 5b that the top 5a is
directed-;utward. I;-this, the portion extending between the

top 5a and the curved point 5b and having its surface directed

upward is a first portion 5A intended to come into contact with



1 Cct ober 2004 hydrophilic fibers 12a, some in the formof the aggregates
12 and others in the non-aggregated form Mre preferably, the hydrophilic
fi bers 12a account for from2 to 10 g by wei ght of the nonwoven {)a}g[)l C
sheet 6. If the hydrophobic synthetic 12 bers 11 and the hydr ophi PPEP#; 204
12a are blended within the defined range, the | eakage-preventing side walls
5 fornmed fromthe nonwoven fabric sheet 6 are well resistant to liquid
perneati on even when a large anmount of liquid is given thereto, and are
therefore effective for preventing the liquid fromleaking in the width

di rect i onthénskinlidf enwehlrey ; cand retrsligortabap ek tensithld upwaralyofrbmaqui d
given thereto, owing to the hydrophilic fiber aggregates 12 di spersed

therei n. The swfaphiofi théitmisirgsr ages ahd 2uieedbgo Ut f5 Bing Héﬁiﬂi{;bu'ﬁ ed
t hroughout the nonwoven fabric sheet 6 fromits face to back, but it is

desi rabl eithagutfecddinepitidd ¢olvabar tRedeReeL ol 0 sAAL taPReREpRInt he
surface of the first and second portions 5A 5B of the | eakage-preventing

side wal | §s & s€edadeRINtiol&B.t haneommvr ,f abr i sbseh ﬁe&ﬁﬂ@élses a
| ayer 6a and a layer 6b in section with respect to the thickness tThereof

and when phReveRpRy et dakala §Nefdm @HeS saPrheLASH tidkahle gy IS
exposed o%tsi de ofgt he side wall 5mand tshe ' ayer 6Db i%aitnﬁsiaﬁ gépgﬂ% si de
wal | 5, i{ 4 pesispll ed xfh\tgr ihhiC whirber, agareqgakgs. 12 not in
the outer |ayer 6a but arée@t&#séger se lﬁn &%Snb%h:g)%ieﬁngr gﬁ?aégrm%b,%g in the
enbodi ment, shedik- i N 19,1 r t 4 L1 i ber
aggregates 12 ar eﬁ'l r‘?ﬁ t ﬁg 1%111? grlkl%gyg&%ggﬁt%%%%%ﬁfé&aﬁ tlr}')ég&% @%ﬁqéﬁé
nonwoven fabricagheat 6 is lowered in the first and second portions 5A, 5B
_of the | eakage-preventing side walls 5, 5, and, -in addition, the

gg?ir?rgt%l)i/grfi ?ﬁé?e iggoht | eg?)'?iazl |e¥ipg'.)r?%? g_{i%gt%o#@?r ﬁa&tﬁﬁ%htaaéﬂq:%hi flki no
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botween Yuth SheshSEne fhehuddn thdSohir BafSaltiidk S Halgiar Popded

| eakage- preventing.si de l1s 5, 5 and the hydrophilic fiber aggregates 12
therein c%‘ﬁmﬁ%v?ﬂojr:?féﬁ%‘ﬁm%h%e? tbr e g‘le eaeiﬁﬁIY"llcaﬁﬁl}h?rﬁf 7| fY8i b?\‘g‘ghe
surface o t€€ first andhﬁs cond portiaons 5A. 5B gcan be readily attracted by
t he aggr egat ee€ 1BONWQYeR fapriq Febirr ¥hide: REANGhETESELRedeiBhED®f ¢ he
outer layer 6a ig.snuller than that of the inner |ayer 6b. Concretely, the
basi s wei S‘F\P%'F“‘?ﬁ’égﬁufiém?&}ep dd-ggrestanmy «f afhensfionsyn Bhehdths g/ np.
Al so preferaply, the basis weight of the outer |ayer 6a is at nost 1/3 of

t he overa??nbﬁgicﬁ BRePERR &f ifhdDnéhvidiash qastittiathecthe. lopghtudimal . are
given to the topsheet 4 of the sanitary napkin 1, they pass through the

t opsheet 91ARBLG IR B Bprercofivdin sdastdsy Bepbers tants\pareheuch a

| arge anmount of liquid is given to the topsheet 4 and it flows in the width
nonwoven fabric sheets 6 forming the leakage-preventing side

:""I walls 5.

In both front and rear end portions in the longitudinal
direction (Y-direction) of the sanitary napkin 1, as has been
described hereinabove, the nonwoven fabric sheet 6 is secured
while being kept in the four-layer structure. Owing to the
elastic contrécj:ive force of the elastic mé@ers 7-ﬁacting on

the leakage-preventing side wall 5, therefore, the sanitary

napkin 1 is concavely curved in the longitudinal direction, and,



20 1 Cctober 2004 direction (X-direction) of the sanitary napkin 1, its
flow a.s bl ocked by the | eakage-preventing side walls 5, 5. This is because
t he nonwoven fabric sheet 6 that fornms the | eakagepreventing side walls 5,
5 conprises mainly the hydrophobic synghetic fibers 11 and is ﬂH@W@??ﬁ%PO4
highly resistant to liquid perneation. Therefore, the liquid having been
given to the first portion 5A and the second portion 5B of the | eakage
preventing side walls 5, 5 perneates little in the | eakagepreventing side
walls 5, 5, and nost of it is returned to the topsheet 4 and is then

absor bed dwy & hesallsQr bhet 16ak&gS-pAévéhit $nd i gde RRINEEL, afdSHBate afunt of
menses will often remain on the first and second portions 5A, SB. In the

i nvent i ongidd&odwadid Ohéslein &k RidirdsS ateBdth)s dildd a¢l efle AWEIsGItbed by

t he hydrophilic fiber aggregates 12 which have a high density and are

di sper setdre the nonwoven fabric sheet 6. In addition, sweat having adhered
to the first and second portions 5A, 5B or its vapor is also readily

absorbed by t herpg@ne@atiesmbAbefs ¢ 4RSUfor ldxlai d,| il R0 gy, renin
between the first and second portions 5A, 5B and thé wearer's skin, and the

side wal lg 40 PRtngi ¥ & WalndRe %@e@ﬁfﬁfméﬁ}gh%wﬂ%ﬁ&é&cthe

nonwoven fabrit sheet 6 nay be nee rma rge nu apertures

21 th i j h i t 21
vy bo f orrasyéhafe BRIAAIA A bEIIRFEnGnd REIIL TS, MRENBLINES 21
- i | Wi . 5 i i.d 1 t 2004
Cae o CLRRs Akl Vi, CRBISIBEEEIMERIRL T nad plad B MHaL o,
t he.embodi nent il lustrated.n onwoven

apertures. 21 t.herein._ i ich the

fabric shoefgt %l eaé‘{seél{%ﬁe gBS‘PF&FéS‘-"zﬂ“aM%X & st uraa}‘gbuﬁ\t{\l%?)jierl'i qui 9r sweat
iWay adherged.to. the-fi.rst .and second,portions.5 5B of . the side |l1s 5, 5,
i‘t} entersllf%]ewacé)%a} FESHE BREPELS LGy YRS S&HEySW%F%%ﬁ‘?Iqr\é?qﬁ ber
aggregates |12 jagent, to the inner, surface of .th ertures 21, and, as-.a
POSu e T e S 3R, dehAdonn Shettom thahita e U MO daOet donly
portions 5A, 5B of the side walls 5, . 5. Lf the dianmeter of each aperture 21
is too | &rYé %avﬂﬁﬁ the %@H%uh?naihvia‘éﬁl%r‘?‘g t§ Fos ponyAReRtpbLEg | s 5,

5 it will exc%isively pass through the apertures 12 to thereby |ower the
resi st anct St the | eakage-preventing side walls 5, 5 to |iquid perneation.
Therefore, the diameter of each aperture 21 Eneferably falls between 0.3
and 2 .0 nm artP tHe theaSohemptie Biews| ofnEigpeft @nds Fig prledity falls
between 5 and 60 % of the surface area_ of the nonwoven fabric sheet 6. As
shown i n TRrouen RRTLEARRAL pricyEarn i es] erkaggtRrevent ing sidesmll
constructed that a thin_ |iquid-absorbent |ayer 22 is di sposed between the
conf ront i hFIRRES T hydre ¥¢|snthetic fibers 11 and hydrophilic

fiber aggregates 12. The hydrophobic synthetic fibers 11 may
have a length of from 38 to 64 mm and a fineness of from 2.2
to 6.6 dtex. Hydrophilic fibers 12a for forming the aggregates
12 may be natural cellulose fibers of, for ekample, cotton or
rayon, and may have a length of from 5 to 25 mm. For the
hydrophilic fibers 12a, preferred is cotton. The fineness of
the cotton may fall between 1.2 and 11 dtex or so. Here, it
should be notéd that some of the hydrophilic fibers 12a may be
dispersed among the hydrophobic fibers 11 in the nonwoven fabric

sheet 6 without being formed into the aggregates 12. 1In this



nonwoven fabric sheet 6. The |iqui d-absorbent |ayer 22 nay be made of thin
paper, air-laid pulp, a SAP sheet, a spun-laced nonwoven fabric of rayon, a
nmel t - bl omn nonwoven fabric of synthetic fibers processed to be q¥qr hi | i

a pul p sheet, or any other suitable magerials conprising hydrogh?$ WQQ%ﬁs
or 22 1 Cctober 2004 fibers processed to be hydrophilic. In case where
the liquid-absorbent |layer 22 is disposed inside the side walls, the
nonwoven fabric sheet 6 is preferably formed with a | arge nunber of
apertures 21. In the enbodi nent of the | eakage-preventing side walls 5, 5
of Fig. Sadde howenelr hait ngs agheredrea thatf atstlicand seanilck pof timans 5A,
5B of the side walls passes through the apertures 21 and is then absorbed

by the |ilgdrbptobbidEibelrayEZa 23, tleddoawdireh faPLAhekt! 6 dwedrHFmayeat
still remaining on the first and second portions 5A, 5B is absorbed by the

aggr egat egntd® the Nadgdsgatderefore, little liquid remains on the surface of
the first and secon portlons 5A, 5B of the side walls. The ability of the

Li qui d- absor beniTHeAYRiardpHiA ikeadiderAhs tagéweoflmargwwglmg% ned on

the surface of the | éakage-preventing side walls 5, 5 1s prefera

follows: MyePopl £ Midififed |Gl MRS RGN @ﬁ/ﬂethenﬁfd‘?‘%e

physi ol ogi cal saline solution for 1 nlnute and on neta gauze
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per unit area (1 c t he smette e1s pre
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er 2004

@)l giv aacg.'rg{lga}c:eeolr ovgfecglé'sg %fec%lvt\b%%r Yut tﬁel% sur actes are

t hey

modified to have grooves or recesses. The hydrophilic fibers
having such modified cross-section profiles have a large
surface area to increase liquid absorbing and retaining
capacity. Naturai cellulose fibers having fibril capillaries
are also preferred for the hydrophilic fibers 12a for forming
the aggregates 12, as they can increase liquid absorbing and
retaining capacity.

The shorter hydrophilic fibers 12a are massed or crimped
to form aggregates 12. The fiber density of the aggregates 12
is higher than that of the hydrophobic syntﬁetic fibers 11 in
the portion not containing the hydrophilic fiber aggregates 12,
and than that of the hydrophobic synthetic fibers 11 and
hydrophilic fibers 12a not forming aggregates 12 in the portion
not containiﬁg the hydrophilié“ fiber aggregates 12 but
containing the hydrophilic fibers 12a not forming aggregates

12.



Therefore, the stiffness of the |Iiquid-absorbent |layer 22 in the
| ongitudinal direction (Y-direction) is preferably at nost 50 mm neasured
in a cantilever nethod according to JIS - (Japanese |ndustri al
Standard)-L-1096-6.19.1. In JIS-L 109856.19.1, a sanple of 2 cr KCRP#LE0s5
cmis cut out. The sanple is placed on a horizontal table having a snooth
surface and a 45-degree slope at one end thereof while aligning the shorter
side of the sanple on a basic line of a scale. Then, the sanple is slowy
slid toward the slope by an appropriate manner. When one end of the sanple
cones into contihet hydricpdh iddrt €ibelreaggieghtlst D2 sTOPEispELs@@Sid ipn of
the other end of the sanple is read by the scale. Stiffness (bending

resi st ance)briausexebefoemiby the moRweieR Edana R 60f ahhcasamiry The

| i qui d- absorbent | ayer 22 may be di sposed throughout the entire region of

t he i nt erdyothe dfydrivphotakeggnPhet eatciRersi decwakbsn?, s uBealifiably,
however, it is disposed only in the second portion 5B of each side wall,

but not ithd heri PaydPebhiian oA LB 895 reditehoMOrdfs R nRirddifilic

| eakage- preventing Sside walls 5 5 nmay be“so constructed t'hat € nonwoven
fabric she®ler® R@Vidip ' I sh ek f ' at
the top of f%e si de wé?ﬁ?ngégh?%grggéggarﬁg ?ﬁ&@?%@ngﬁr3%?§§“§?§@f§%?| has
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2 SRS oS SeB O SR fcess, 28 rmyfal L betveen O3
betmeen‘ é%&}&“}ﬂ;&?b&ﬁyié&ﬂ%ﬁ%%éﬂ}%%éﬁ,the nonwoven fabric

Preferably, the fiber density of the hydrophilic fiber
aggregates 12 falls between 1.5 and 3 times the fiber density
of the portion not containing the aggregates 12. For example,
the fiber density of the aggregates 12 is 0.03 g/cm’, and the
fiber density of the portion not containing the aggregates 12
falls between 0.05 and 0.09 g/cm’.

At least the surface of the hydrophobic synthetic fibers
11 is formed from a low-melting-point material. Preferably,
the hydrophobic synthetic fibers 11 are core/sheath-structured
bicomponenéﬁfibers in which the core is PP (polypropylene) or

PET (polyethylene terephthalate) and the sheath is PE

{(polyethylene). Also preferably, thé hydrophobic synthetic



sheet 6. In the nonwoven fabric sheet 6 for this enbodi nent, the fiber
density 'of the portions processed to formthe recesses 23 is increased. In
this enbodi ment, therefore, when a small anmount of liquid has remai ned_on
the first and second portions 5A, 5B,16he bottom of each recess! OH‘?{V?Q\%
such an increased density draws the liquid owwing to the capillary action,
and the thus-drawn liquid is then absorbed by aggregates 12 existing

adj acent to the recesses 23. Accordingly, the side walls of 25 1 Cct ober
2004 this enbodi nent are nore effective for preventing the occurrence of
resi dual fibguisdl breartsiin sitéaien dEigle 8oilse ahpaetbphgyecutwheh fpeat i ve
view show ng still - another enbodi nent of the | eakage-preventing side

wal I's 5, 065 AD Has bden webght befl ahoxariuhhexlidaakage thieetgdriophopide wal | s
5, 5 of this enbodinent are also forned fromthe nonwoven fabric sheet 6
that conpymdetike fiperephobi eheynédeige-piroesst lig aitid Rea ol i C

fi ber aggregates 12. For these side walls 5, 5, the nonwoven fabric sheet 6

i s speci fhecattitsp &adr eteeddhatondealli khe bddeaysdivys Bye tlet er nat ed
in the longitudinal direction(Y-direction). This corrugation can be forned

by pr essiag e te@n 1oV el shaltslesl 3RCehed lbakiRen Ak atda gohugat ed

surfaces. I'n the thus-corrugated nonwoven fabric sheet 6, the fiber density
of the t gl edeh siidd @ndst.he fiber density of the bottom of each valley
are higher than the fiber density of the other portions.. In the | eakage

preventing sid I f,t USg C u d fabric
sheet 6, there?g\rég,héamg%%n?r%%ﬁc o?’ﬁﬁ%gui% gg:] ggﬁea@%\)’/\q‘l\égg‘a o0 the

209" egat g bRy W Yall1°%° 005! LA ig LBRLETRR] L densi ty.

Fig. 12 shows one “exanpl e of a nethod t0r pro e Cnonwoven 14bri ¢

e} L A R e g e
first-st Ei:gﬁs%a{:ﬁlenﬂyé'{]é)ﬁhgﬁic @fnte}lre fcarfq.%%r%nglogfg E%:qlermally fused
together, and the hydrophilic fiber aggregates 12 of cotton or

the like are secured to the surfaces of the hydrophobic
synthetic fibers 11, as the surfaces exhibit fusion ponding
force in molten or semi-molten condition.

In order that the hydrophilic fiber aggregates 12 are
surely held in the nonwoven fabric sheet 6, it is desirable that
the hydrophobic synthetic fibers 11 therein are long in some
degree and that the nonwoven fabric sheet 6 has a sheet structure
in which the hydrophilic fiber aggregates 12 can be readily
secured on the surfaces of the hydrophobic synthetic fibers 11.
For example, in a point-bonded nonwoven fabric of heat-fusible
short fibers, the hydrophilic fiber aggregates 12 could not be
surely held an:lor;‘;r the hydrophobic s;;nthetic fibers 11 and will
readily drop off. Therefore, as so mentioned above, such a

thermal-bonded nonwoven fabric produced in a through-air



26 1 Cctober 2004 by the pins 33 of the rotary roll therein. The

hydr ophobi ¢ synthetic fibers 11 are satisfactorily long, relative to the
pitch of the pins 33 in the circunferential direction of the rolé, nd_are
therefore aligned in the machine diredfion (M) to forma fi brouSciRlg, 2004
which is to be the outer layer 6a of the side walls 5, 5. on the other

hand, hydrophobic synthetic fibers 11 having a length of from38 to 64 mm
and hydrophilic fibers 12a (of cotton) having a length of from5 to 25 nm
are fed into the second-stage carding unit 32, and are carded and opened by
t he pi ns lddanding eroegss \is grefiereed GorThhehjdababebpreeymt img i cide bers 11
‘are satisfactorily long and stiff, and are therefore aligned in MD ow ng to
t he openiwagli®s caldferrisd ipiely ,34he tiwwwel-bomded ydimpividn €abrhersayl2a are
short and those of cotton or the like are not stiff but soft. Therefore,
when t heybdawatreet eili vhda iz topedieg fiytcaad bt et piins 34, spleybdided ot
aligned in MD and nost of themare nmassed or crinped to form aggregates 12,
whi ch ar endwebolvdrt fgerid ket Mt —Fhs idl A Fidsuehis Ast BEsbi BEYBe &bt hus
formed in the second stage, the hydrophilic fiber aggregates 12 are

di sper sedi éapagel PLet it DG Odide syttt i c fibers 11 aligned in MD. The
fibrous web fornmed in the second stage is to be the inner |ayer 6b of the

side walls 5, Spndbastiwasdidiods RDPAAREVEA fabrlikeshlssts ¢ st ages
are stacked and then conveyed to a through-air system heati ng chanber 35,

in which $he) bliaphiabig skatédetly ztimstﬂelth@_cﬁch% s ﬁgu#;gg%gﬁﬂoﬁoo‘l

fi brous webs are thermally bonded t0 one another an Ic fiber

aggr egat e@l?éznc;ﬁ%@él?Tﬁl?r{cL@%e@' 6t @%eff\é%?ﬁé%!‘%ﬁi‘i%i@%wé@ﬁ gysirgpgpobi

~synthetic ti1bers 11. ough the process, i nten nonwoven fabric

hot oﬁh B0 Pl R P e R ek PG ﬁ%?o%ﬁ?ﬁ%’?g@%?ﬁgﬁ%j? ber s
ot y Be Used |
e |1 m { R SRR B en ORIt € SF VY ShrbReh” SBRETR MARES f b

sheet 6 1BYe PACKALERI NPy Siohes| Nl SLLIIST UL Bbosl "Gnl VoD

second- st age carding unit own 1'n

hyd hi 1§ ' 1 i dj d d hob

Syt hoti o FPERTE BESPRREERTCrite NI AN obf | TG Hae e ST YR | bed i n

detail h ' ith ref to its. d di ts, th

eakage. FYeTeRtt AECHRRRIE LETP Contach S3RBCHES RAmPE HREAREL/ WERK i on can
di | b snal | f liquid t havi dhered thereto.

Thor ef or MAFHLY Rt o st POoIrHy ‘SHEE MARRLLAIOHSE

wettish anﬁ go no& 8ive a styffy feel to a wearer. Al though the present

i nvent i orPhatiBRtt PF) §¥PRkt 48 FATBeLOr ithe sHtirae Dectie ol ek ary

enbodi ment thereof, it should be understood by those skilled in the art

that the PEPEGRFHRY &AK WAL OGS nikeFaR RRAAGENIYoRRES - h 4B TPHR may
:between hydrophobic synthetic fibers 11 owing to the liquid
absorbency of the hydrophilic fiber aggregates 12.

In order that such a small amount of 1iquid given to the
side walls can be readily absorbed by the hydrophilic fiber
aggregates 12, it is desirable that the hydrophilic fiber
aggregates 12 are suitably dispersed among the hydrophobic
synthetic fibe:s 11. Also preferably, the nonwoven fa;;ic

sheet 6 contains from 70 to 98 % by weight of the hydrophobic

synthetic fibers 11 and from 2 to 30 % by weight of the



28 1 October 2004 be made therein and thereto, w thout departing fromthe
spirit and scope of the present invention. Therefore, the present invention
shoul d not be understood as limted to the specific enbodi nent set out
above but to include all possible enbd&i ments which can be enb&dﬁg%tﬂb%%qg%
a scope enconpassed and equival ent thereof with respect to the feature set
out in the appended cl ai ns. 1 Cctober 2004 9 R-f'~C Zs~~~r ~AR~~~~T Wat
is clained is: 1. An absorbent article conprising a topsheet, a backsheet
and an absorbent core positioned between the topsheet and the backsheet,
and havi nyydegpdagkipriitents iG@asi demeaihstivn foidn @ dheeaggreggtesdie2 of the
article, the | eakage-preventing side walls extending in a | ongitudinal

directi omamd dtteens tircltheAnbn-tgugeppesl forme RopeherefErably dtthe
direction of the article, wherein at least a |iquid-receiving tface of each

| eakage- piypdenph Tigicitibews 12bsasadenef far fidumoustsheets bakesgntaNs
- hydr ophobic fibers thermally bonded to one another and hydrophilic fibers

shorter tiige hbgwbyehophpbie EhBets6.andfatHeLasidbiBidfsiendyds ophilic

fibers formaggregates. which: are dispersed in'the fibrous sheet . and are

bonded . tpikdes ndasahakl aylikbphdl iwhefsd A ihe RAsi MRidariehihhgd 1 brous
sheet falls between 20 and 60 g/ n¥, and the basis weight of the outer |ayer

of Lhe {1 i 19hlod Aths REUNRRIS: AEh B LRE w2142 cBBRENNERLY O i€l

as set forth in clairml, whereint Ic fiber aggregates are,.

when the §hdrayswePert LM 5@%@@ BUTe lug!%(ﬂ EQQiQEahE”eﬁo | AYRad N

section with respect to the thickness there not 1n the outer fayer but

are only porhdife SR Unditifibn a 1hrGE! ARAINE B¢ Ryfkdyd® %iﬁﬁ&l%ﬁ% 30 22

MAR 2004 orbent article”as se n cl~a| erern the
hrovs shmsiabeschepbuost b BbediE RO U N d o0 oo
at the tofeé)liiﬁ&]%nsil;ﬁg #‘f&éh direction. 1In addition, they can readily
absorb a small amount of liquid given thereto, owing to the
hydrophilic fiber aggregates 12 dispersed therein.

The hydrophilic fibe; aggregates 12 may be uniformly
distributed throughout the nonwoven fabric sheet 6 from its face
to back, but it is desirable that the hydrophilic fiber
aggregates 12 do not appear on the surface of the first and second
portions 5A, 5B of the leakage-preventing side walls 5, 5.
Concretely, when the nonwoven fabric sheet 6 comprises a layer
6a and a layer 6b in sectionwith respect to the thickness thereof
and when the nonwoven fabric sheet 6 is so folded that the layer
6a is exposed outside of the side wall 5 and the layer 6b is
inside of the side wall 5, it is desirable that the hydrophilic
fiber aggregates 12 are not in the outer layer 6a but are
dispersed only in the inner layer 6éb, as in the embodiment shown

in Fig. 9.



and a |iquid-absorbent |ayer is disposed between the confronting faces of
the thus-folded fibrous sheet. 5. The absorbent article as set forth in
claim1l1, wherein the fiber density of the hydrophilic fiber aggreqgates is
hi gher than the fiber density of a pogbion of the fibrous sheet 93@ber20@4
containing the.aggregates therein. 6.. The absorbent article asset forth in
claim5, wherein the fiber density of .the hydrophilic fiber aggregates
falls between 1.5 and 3 tines the fiber density of the portion of the

fi brous sheet not containing the aggregates therein.. 7. The absorbent

article as set rfforhe hfidebphilic Fhweeidydrhydted aphakecihifies Sutate a
|l ength of from38 to 64 nm and the hydrophilic fibers have a | ength of

fromb5 tqafermpa, 8th$h§uf:1£§@éb@lfﬁeﬂ{ﬁﬁ dre the ABhwboEhNribriéaiads eerein
the fibrous sheet contains from70 to 98 % by weight of hydrophobic fibers

and fromiz tooR-84 anV"Ehghtflﬁ?fsthléq{do%d 13 fpdSEfons 5A, 5B of the
. A(F/ . ANy. Ak. AN. AN. AN. AN. ANANA(AkANANANAkAkAkANA AN. Ak

AvN. AN. Al dﬂ&%e
&-KSsTFczu kfa \#re]%}:ea tcla gc caTl Tca]'cas] caa] caﬁ ca?cg] J] ]nca] ﬁ cal] ca]
g\%%ﬂ \(/:\;rle ?%%%%%g? : ga%]%gas] %%gﬁ%ﬁ%?g%ow rd gg]w(r:ea réa ﬁ ca] cal ca
el caen %F cAfeaftet Aol 3 Bp Bedlbi by cifend aradioa) cal ca
s C%@fﬁ%@%ﬁﬁﬁé%%%%ms&&?mge]‘wafcﬁw%a]ac%ﬂremtaﬁ Sl cal ca
]filgéa] s oL FBLAERCE S A B SELSE R (e Sy PN ] Cal cal ¢
, ] a{;a]?a] g! g!ga%%¥%calcalc%% ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

a] caU] ca!§
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-]carca]ca]cgfc&FEgixg?béFc 85 Ea#EX Ea%ﬁa%%a%%é%%%AKg%c%gfa] . fggga]ca
CCCDD* Dh DDDDEFSFFFFGVIGEEHHT | x d_Z]
) ca] ca] CTEH ERFCATEERERE (B CHiUn R U Ehped %3—%1@%%3%% A A
JIKK=MVIM7 NpNN$O+O. O=Ct § PPaég RXRRRSSVSSShT}xsnld ﬁca]ca]ca]ca]ca]ca]
ca] ca] calRH 't Pla) oF] 88) it dTRIuREG A A T & &'é dg] ea]t @A) ca] ca]
ca] ca! hTTTTT2VcVWWW XoXX, Yl YY) ZdzZZZ[\ A ~\\n*"* R _"? z }xsnid _Z]U]]ca]ca]c
a] ca] ca] 54]%5]&9&1%’]@&]%5]@&&&]965?88}3@&] ¢4] EB?E%}B&‘]’%%]%]*H&] "@Si cajcajc
aJcalcalca]calca!z}  wbbbbbbb, c_ccc dPddef G Uf Xf gf f hmhhhj
kkk, | } xsiinf Ahgygiee 4 sapdd] é&P@&FcQFc&}G’é}@a‘P%a’%ﬁ] %‘é{%%ﬁ%a}%é]hfa] ca] ca]
ca]ca]ca]ca]ca]ca ca]ca]ca]ca]ca]ca]calicaI | /1> m*nnn
pLpppp( gttt Beopddr POERLARSK BRZxRBxeandbe] x8adthy calfezaead dia) ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
lxywzzz{mqe[ {aggregates 12. For this, it is desirable that the basis

| }6}v}}}~~L~~~~9x. $] )b} xsnid_Z] U ]] ca] ca]ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]c
a] ca] ca] oedicHic sjfc theadebéx dlagegdc flac ak camabl en|hwic dhad] of! the inner
\-& f WOTcB{ p\}xsnid Z] U ]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] cdlagadc #kea] Cahcaktealya] the ded g oadicHitc alf. Yhe<outer layer 6a
Dv~+nq} xsni d_Z] Ul ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] cgmsfleaisial allda) belteelknabcahdal £ m*=ndalso preferably, the
KRJr) L8r | wnmhc”Y] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c"a]cal]ca]ca]ca
] ca] ca] cais tkdahtad £ aleabadbe B pat Gal £8]aanmbEY41 /3 of the overall

basis weight of the nonwoven fabric sheet 6.
When menses are given toc the topsheet 4 of the sanitary
napkin 1, they pass through the topsheet 4 and are absorbed by

the absorbent core 3. In case where such a large amount of

liguid is given to the topsheet 4 and it flows in the width



KRJr) L8r | wnmhc”Y] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c"a]cal]ca]ca]ca
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109B&' () -d irddior )¢ %&Q‘)@.&ﬁdrr)%ko%ﬁ& ganievar %Wﬂr@"{@ﬁg"@ﬁo&)xs’ 1 109B&
()- -109B& ()-! #) &10%38&' () L! 10%3&' ()- !&109BB&
bCv! 10%- i@k dd -b é{ié'—% iting side walls 5, 5. This is
10B: M 109B&' () - 7! 10%3&' ) 3j! & (

IdEbCv! ZQAAI 51O %hife (ﬁorﬁ%%ﬁﬁlc sl.ﬂéé@gs (Qudt forms the leakage-

preventing side walls 5, 5 vomprises mainly the hydrophobic
synthetic fibers 11 and is therefore highly resistant to liquid
permeation. Therefore, the liquid having been given to the
first portion 5A and the second portion 5B of the leakage-

preventing side walls 5, 5 permeates little in the leakage-

)

preventing side walls 5, 5, and most of it is returned to the
topsheet 4 and is then absorbed by the absorbent core 3.

At this time, however, a small amount of menses will often
remain on the first and second portions 5A, 5B. Inthe invention,
the liquid thus remaining is readily attracted and absorbed by
the hydrophilic fiber aggregates 12 which have a high density
and are dispersed in the nonwoven fabric sheet 6. In addition,
sweat having adhered to the first and second portions 5A, 5B

, I or its vapor is also readily absorbed by the aggregates 12. BAs
a result, little liguid and vapor remain between the first and
second portions 5A, 5B and the wearer’s skin, énd the sidewalis
do not give a wet feel to a wearer.

As shown in Fig. 11, the nonwoven fabric sheet 6 may be

_needled to form a large number of apertures 21 therein, and the
nonwoven fabric sheet 6 thus having the apertures 21 may be
formed into the leakage-preventing side walls 5, 5. Fig. 4

shows a cross-sectional view of the leakage-preventing side
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10 such apertures 21 therein. In the embodiment illustrated in
which the nonwoven fabric sheet 6 has the apertures 21, when
a small amount of liguid or sweat has adhered to the-first and
second portions 5A, 5B of the side walls 5, 5, it enters the
apertures 21 and is readily absorbed by hydrophilic fiber
aggregates 12 adjacent to the inner surface of the apertures
0 21, and, as a result, little liquid remains on the surface of
N the first and second portions 5A, 5B of the side walls 5, 5.
If the diameter of each aperture 21 is too large, when
a large amount of liquid is given to the side walls 5, 5, it
will excessively pass through the apertures 12 to thereby lower
the resistance of the leakage-preventing side walls 5, 5 to
liquid permeation. Therefore, the diameter of each aperture
2] preferably falls between 0.3 and 2.0 mm, and the area occupied

by all the apertures 21 preferably falls between 5 and 60 % of

the surface area of the nonwoven fabric sheet 6.

PN
p g

As shown in Fig. 5, the leakage-preventing side walls 5,
5 may be so constructed that a thin 1iquid—absorbent layer 22
is disposed between the confronting faces. of the thus-~folded
nonwoven fabric sheet 6. The liquid-absorbent layer 22 may be

made of thin paper, air-laid pulp, a SAP sheet, a spun-laced

nonwoven fabric of rayon, a melt-blown nonwoven fabric of
synthetic fibers processed to be hydrophilic, a pulp sheet, or

any other suitable materials comprising hydrophilic fibers or
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11098& ()--j!1109B& ()- ! )%0YBB& ()- 2% 0% & ()-'109B& () -e" " Qotober 2004 -
10/ X 1098B& ()- %09B& ()-, Ft1098&' ()- 10B 10B '
10B: 1098&' ()-8M 109B&' () - " - #3#k####dEDC 10! X
T109B& () - Y109B&' ()-S0!109B& ()- L109B& ()-F 109B& () - #0! 109B& () -
#98] $3$%' %@aBbC 10! #109B& ()-!109B& ()- 109B& ()-y! 109B& () -
s109B&' () fiheddImBE ¢9sedaLOIRSRpdip DL 1T10YB&' () -/ 0! 109B&' () -
-109B&' () -!)&109BB&' ()- "109B& ()-%409B& ()-&&& "!'""$' 3' bC 10!
%40% & () - F10% % (QaselGBet@Bthe 1liquid-absorbent layer 22 is disposed
inside the side walls « the nonwoven fabric sheet 6 is preferably
formed with a large number of apertures 21. In the embodiment -
of the leakage-preventing side walls 5, 5 of Fig. 5, the liquid
having adhered to the first and second portions 5A, 5B of the
side walls passes through the apertures 21 and is then absorbed
{) by the liquid-absorbent layer 22, and a small amount of liquid
’ or sweat still remaining on the first and second portions 53,
5B is absorbed by the aggregates 12. In this, therefore, little
liguid remains on the surface of the first and second portions
5A, 5B of the side walls.
The ability of the liquid-absorbent layer 22 to readily
~absorb the liquid having remained on the surface of the
leakage-preventing side walls 5, 5 is preferably as follows:
A sample of the liquid-absorbent layer 22 is dipped in a
Y physiological saline solution for 1 minute, and then left on
metal gauze for 3 minutes to dewater it. In that condition,
the saturated absorption per unit area (1 i:mz) of the thus-
wetted sample is preferably at least 2 times, more preferably
from 2 to 20 times the weight per the unit area of the dry sample.
When the liquid-absorbent layer 22 is disposed, the
leakage-preventing side walls 5, 5 become highly stiff and will

readily rise from the surface of the sanitary napkin 1. However,

if too stiff, they will give a rigid feel to the skin of a wearer.
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1096-6.19.1, a sample of 2 cm x about 15 cm is cut out. The
sample is placed on a horizontal table having a smooth surface

and a 45-degree slope at one end thereof while aligning the

shorter side of the sample on a basic line of a scale. Then,

e
et

the sample is slowly slid toward the slope by an appropriate
manner. When one end of the sample comes into contact at the
center thereof with fhe slope, the position of the other end
of the sample is read by the scale. Stiffness (bending
resistance) is expressed by_the migration length (mm) of the
sample.
The liquid-absorbent layer 22 may be disposed throughout
;the entire region of the interiors of the leakage-preventing
f) , f_side walis 5, 5. Preferably, however, it is disposed only in
the second portion 5B of each side wall, but not in the first
portion 5A thereof.
As shown in Fig. 6, the leakage-preventing side walls 5,
5 may be so constfucted that the nonwoven fabric sheet 6 having
been folded into two is further folded into two at the top of
the slde wall, and therefore the thus-constructed side wall has
a four-layer structure. In this construction, the number of

the aggregates 12 to be in the leakage-preventing side walls
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embodiment of the 1eakage~prevent1ng side walls 5, 5.
The nonwoven fabric sheet 6 to form the leakage-
{) preventing side walls 5, 5 of this embodiment is specifically
' SO processed as to have a large number of recesses 23 each caving
in from the outer surface of the side walls 5 toward the inside
thereof. For forming the recesses 23, for example, the nonwoven
fabric sheet 6 may be pressed from its one surface, which is
t0 be exposed outside of the side walls 5, with an embossing
roll. The depth of each recess 23 may fall between 0.1 and 1
mm or so, and the area occupied by all the recesses 23 may fall
between 3 and 30 % of the surface area of the nonwoven fabric

9 sheet 6.

In the nonwoven fabrié sheet 6 for this embodiment, the
fiber density of the portions processed to form the recesses
23 is increased. In this embodiment, therefore, when a small

amount of liguid has remained on the first and second portions

5A, 5B, the bottom of each recess 23 having such an increased

density draws the 1iquid owing to the capillary action, and the
thus-drawn liquid is then absorbed by aggregates 12 existing

adjacent to the recesses 23. Accordingly, the side walls of
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walls 5, 5 of this embodiment are also formed from the nonwoven

fabric sheet 6 that comprises the hydrophobic synthetic fibers

11 and the hydrophilic fiber aggregates 12. For these side

e
o

walls 5, 5, the nonwoven fabric sheet 6 is specifically so
corrugated that the hills and the valleys are alternated in the
longitudinal direction (Y~direction). This corrugation canbe
formed by pressing the nonwoven fabric sheet 6 between rolls
having corrugated surfaces. In the thus-corrugated nonwoven
fabric sheet 6, the fiber density of the top of each hill and
the fiber density of the bottom of each valley are higher than

the fiber density of the other portions. 1In the leakage-

LalEEN

' ) . preventing side walls 5, 5 made of the thus-corrugated nonwoven
fabric sheet 6, therefore, a small amount of liquid can be
readily led to the aggregates 12 existing in these portions
having an increased fiber density.

Fig. 12 shows one example of a method for producing the
nonwoven fabric sheet 6 shown in Fig. 9.

In thel production method of Fig. 12, hydrophobic
synthetic fibers 11 having a length of from 38 to 64 mm are fed

into the first-stage carding unit 31, and are carded and opened
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pitch of the pins 33 in the circumferential direction of the

roll, and are therefore aligned in the machine direction (MD) -

to form a fibrous web, which is to be the outer layer 6a of the

side walls 5, 5.

On the other hand, hydrophobic synthetic fibers 11 having
) a length of from 38 to 64 mm and hydrophilic fibers 12a (of
cotton) having a length of from 5 to 25 mm are fed into the
second-stage carding unit 32, and are carded and opened by the
pins 34 of the rotary roll therein. ¥he hydrophobic synthetic
fibers 11 are satisfactorily long and stiff, and are _therefore
aligned in MD owing to the opening force of the pins 34. However,
the hydrophilic fibers 12a ate short and those of cotton or the
like are not stiff but soft. Therefore, when they have received
the opening force of the pins 34, they are not aligned in MD
£ '. and most of them are massed or crimped to form aggregates 12,
- which are held between the pins 34. As a result, in the fibrous

web thus formed in the second stage, the ﬁydrophilic fiber

aggregates 12 are dispersed among the hydrophobic synthetic

fibers 11 aligned in MD. The fibrous web formed in the second

stage is to be the inner layer 6b of the side walls 5, 5.
The two fibrous webs formed in the first and second stages
are stacked and then conveyed to a through-air system heating

chamber 35, in which the hydrophobic synthetic fibers 11 in the
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surfaces of the hydrophobic synthetic fibers 11. Through the
process, the intended nonwoven fabric sheet 6 as illustrated
is produced.

- In place of the heating chamber 35, a hot roll may be used
for thermally bonding the hydrophobic synthetic fibers 11 in
the fibrous webs.

Of course, the nonwoven fabric sheet 6 should not be
limited to such a two-layer structure. ‘' For example, the
nonwoven fabric sheet 6 may be formed into a single-layer
structure by using only the second-stage carding unit 32 shown
in Fig. 12. 1In this case, the hydrophilic fiber aggregates 12
are uniformly dispersed among hydrophobic synthetic fibers 11
throughout the nonwoven fabric sheet 6.

As described in detail hereinabove with reference to its
preferred embodiments, the leakage-preventing sidewalls in the
absorbent article of the invention can readily absorb a small
amount of liquid or sweat having agdhered thereto. Therefore,
the surfaces of the leakage-preventing side walls are not
wettish and do not give a stuffy feel to a wearer.

Although the present invention has been illustrated and
described with respect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the

foregoing and various other changes, omission and additions may

P < #109B&' () -wl0YB& () - &109B&' () - yMzzzz{ W aBYNC 10Bp#0! 10988 (0)-
v} aBYNC

87,200



10B +10% & ()-1)10% & ()-YVj!110% & ()-!1&10% & ()-

"10% & ()-<10% & ()-WNOPdE: / 10_

10_90!'10% & ()-7M10% & ()-3M 10% & ()-10!'10% & ()-/0'10% & ()--Q!10% & (4) -

PGTcBxY:/ 10 v0] &109%& ()- ) 109%& () - #B80%& ()- 0! 109& () - 1 October200

% 0%k ()-F10%&' ()- 10_B{p\a?:/ 10_!)&10%JI& ()-=sM 109’ () - :

F'19%409%%5& ()-'C10%& ()-<M 10%&' ()- 6 109%& ()- \.WIE:/ 10!

5109 ()-3cl0%& ()-1109%& ()-/109%& ()- -0!109%& ()- +0!10%& ()- abC

10 '101'10% & ()-# 40% & ()-)10% & ()- 10 10 1090!10%& ()- 70!'109%& ()-a

<w} A?bC T Madk0théré]n\ard TO¥r&to) - wilhd@®dePdnt MY £10% €hé)sPirit

1M1%0% & ()- Cl0% & ()- wbC 10 M10% & ()- WA0% & ()-)10% & ()- 10_ 10_
and scope of the present invention. Therefore, the present

invention should not be understood as limited to the specific
embodiment set out above but to include all possible embodiments
which can be embodied within a scope encompassed and equivalent
thereof with respect to tpe feature set out in the appended

claims.
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1. An absorbent article comprising a topsheet, a
backsheet and an absorbent core positioned between the topsheet
and the backsheet, and having leakage~preventing side walls on
a liguid~receiving side of the article, the leakage-preventing
éicle walls extending in a longitudinal direction of the article
andlyingoppositeoneanother inawidthdirectionofthearticle '
wherein
at least a liquid-receiving face of each
1eakage-.prevénting side wall is made of a fibrous sheet that
| contains hydrophobic fibers thermally bonded to one another and
hydrophilic fibers shorter than the hydrophobic fibers, and at
least a part of the hydrophilic fibers form aggregates which
are dispersed in the fibrous sheet and are bonded to the
hydrophobic fibers, wherein
the basis weight of the fibrous sheet falls between 20
and 60 g/m and the basis weight of the outer 1ayer of the fibrous

sheet falls between 5 and 15 g/m®.

2. The absorbént article as set forth in claim 1, wherein

- the hydroPhilic fibe: aggregates are, _'when. the fibrous sheet

comprises anouter layer and an inner layer i‘.n sectionwithrespect

to the thickness thereof, not in the outer layer but are only
in the inner laye;r.

i
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' the fibrous sheet has a plurality of apertures formed therein.

4. The absorbent article as set forth inclaim 1, wherein - i
the fibrous sheet is folded back at the top of the side wall,
and ailiquid-ab'sorbent layer is disposed between the confronting

faces of the fhus-fqlded'fibrqué sheet.

5. The absorbent article as set forth in claim 1, wherein
the fiber density of the hydrophilic fiber aggregates is higher
than the fiber density of a portion of the fibrous sheet not

containing the .aggregates therein.

6. The absorbent article as.set forth in claim5, wherej.n
the fiber deﬂsity of the hydrophilic fiber aggregates falls
- between 1.5 and 3 times the fiber density of the portion of the

fibrous sheet not containing the aggregates therein.

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

- the hydrophobic fibers have a length of from 38 to 64 mm, and
the ‘hydrophilic fibers have a length of from 5 to- 25 mm.

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

the fibrous sheet contains from 70 to 98 & by weight of hydrophobic

fibers and from 2 to 30 % by weight of hydrophilic fibers.



