;€36 p6T&l ~Jr 0 5 F E B 2p0 1 ABSORBENT ARTI CLE BACKGROUND OF THE
"INVENTION 1. Field of the Invention The present invention relategfhﬁﬁﬁﬂym
to an absorbent article for absorbing and retaining a |iquid waste such as

menstrual bl ood and, nore particularly, to an absorbent article having

| eakage preventing side walls on the two w dt hw se sides of tgm"“wmmmw'mm
receiving side. 2. Related art In the prior art, there have b

of absorbent articles including a sanitary napkin, a urine absorbi*ngepad
and a di sposabl e di aper. ThesecABSORBER®! ARTEXICLEES are denmanded, when worn,

for absorbing the liquid waste reliably in |iquid absorbing | t
the liquid waste nay not |l eak to the outside of the absorbentmmnHWWWmmMmm
For this purpose, there is an absorbent article which is providedggp.ihe

surface of the liquid rechék@ﬁoghgeofd&E%:gg@gﬁgI%mgventing side walls

extending longitudinally on the two w dt es. In the genera

structurelgfrigfdlggkegg EB@%%Q&B%Q side walls of the prior art, a
I

| ongi tudi nal Ty ext ending unstretchabl e hydrophobic sheet is jointed to the

t heet of t b icle, ti di

oD Sheet of | NEpBPRELRERL, TalHSr AL LGSR Rn AR
heet. By_t | agti hri nki f in th : i.Q 5 f E B 2003 2

ongi t uch PEF LG PotPFoAbaP TBdeI AT (PS4 LiAbifguRGFEe SR e

| ongi tudinal direction |s lied to the_absorbent article, and the | eakage
o avent | rBeas HERaL n Bd anflmarr pAREAESIATINY Taen Phretient Astitte

absorbent arf{icle so that the nenstrual blood or the like may be prevented

from | eakRAYLBEdSAKATE PrevRE tidgaide wadiehPRidia tye wkdtRvise gides

Iongitudinaléﬁ extendi ng el astic nenbers are attached to the unstretchable
e

hydr ophobP§ el igndde¥eceiviing 1Bjidteophobi ¢ sheet is irregularly winkl ed
by the longitudinal elastic shrinking forces of the elastic nenbers. If the
unst r et chdbl Behatiedphalsi c sheet thus has many irregular winkles in which
the ridges and valleys are individually extended in the wi dthw se direction
and are repeat efinithe pgrilcangirtudthetrediaee themn at arietkagk apsewdentng si de
wal | s acquire a high bending rigidity in the widthw se direction so that
t hey becoaetptaear innlubdéng dt bandic¢adiyr @apkdm, BherinehaHbsealtdgey paglent i ng
side walls hardly follow the shape of the skin surface of a wearer so that
t he wear eanfleed s disposablef diaper. These absorbent articles are

demanded, when worn, for absorbing the liquid waste reliably

in liquid absorbing layers so that the liquid waste may not

leak to the outside of the absorbent articles. For this purpose,

there is an absorbent article which is provided on the surface

of the liquid receiving side with leakage preventing sidewalls

extending longitudinally on the two widthwise sides.

In the general structure of the leakage preventing side

walls of the prior art, a longitudinally extending

unstretchable hydrophobic sheet is jointed to the top sheet

of the absorbent article, and an elastic member extending

longitudinally of the absorbent article is jointed to the

hydrophobic sheet. By the elastic shrinking force in the



rdirsconfort. If a high external force acts on the portion where the ghepgdsrnog
rigidity in the widthwi se direction is high, noreover, the |eakage
preventing side walls are collapsed inZ2he w dthw se direction so that they
remain broken to fail to restore their original shapes. As a result, the
contact of the |eakage preventing side walls with the wearer's skin is t
O 5F EB 2003 3 easily deteriorated to cause a sideway | eakage. |If the

ridges and ,valleys of the irregular winkles are individually extended in
t he | ongi lodigiduddinadcimecdridnaoE tiepedtast io member ,dahya seingrintdeon, or
if the ridges and valleys of the winkles are individually extended

obl i quel y ini tthe esmegittidinédt Homeictidnnals WMé&d hvbsehd rfsddsent ON

t he other hand, the hydrophobi c sheet being subjected to the elastic

shri nki ng afr@lied &,S ahdu@ied]1 eakagecprbaehy ihal dedeORal s Ar8uidisegeiyi ng
side of the absorbent article being worn. Then, the contact between the

| eakage pr@veniyigastéee Mpihg stk e e 5o Shekt %WL@%o‘JEﬁ]&Eb&ﬁe to

forma clearancé easily between the | eakage preventing side walls and the

Kin. |1 j : [ I t d.
SoMRy R R 1P Ehcentian TKEL B BRFYERTRe” o LIRS

absorbentsqy%&&] which is enabled to curve the | eakage preventing side
wal |'s easi Iy 1n*tHe wi dthwi se direction to forma three di mensi onal

st ereoscopi ¢ shape cording to the shape.of the skin _qf a wearer,.Db
forming regi onsaﬁav%ﬁbe aqlh?%ﬁa%%nd?ﬁﬁv?ﬁgi"ﬂ?t ySAAe h@A%LE hvie ‘ﬂl?JrcélXti on,

i n advance in .the .| eakage preventing side walls to be subjected to a

shri nki ngipmuwl’@%ééﬂeé&r%ﬁﬁé}gs AP B& ﬁ&saaFFngg%‘ﬁ Gﬁf FerEhte in

t he wi dt hwi se direction. Ti 05 FE B 2003 4 Accordinhg to_an aspect of

t he invenPPﬁﬁFQH€§49¥%;QYQH?H%ﬂbéﬂ ﬁBESFbe%PW%WﬁEGIé‘ Y5 ophokicyi n
body includin% a, support sheet, a |liquid absorbing layer laid on the
support sEPSET Yy ArFedularp¥r wamkdeshdy phevilgagigndinglgetrs et vi ng
side of the main body and covering the liquid absorbing |ayer; and | eakage
prevent i n§Miidking £orpes e fiddenlagsisinriubers i hd fnhhg Wskretehapbpposite
one another in the wi dthw se direction and extending in the |ongitudinal

di rect i on hydxraphebimo@heskisthiud rhasl many hier zegdbae wfinkkes i juivhiekei vi ng
side and to have free ends positioned apart fromthe surface of the liquid
recei vi ng thederidgeseianccavallleyRagerer éndividgadilye exténded| dadesthe
nonwoven fabric conprising thernoplastic fibers; and an el astic nenber for
exhi bi ti nyigtthetizst | disbctnbnn@ridrarei repeateshginudiheal lamng Etod bnal
wherein the nonwoven fabric is provided with: at least two rigid regions
havi ng cordiugstt ians, theldesaleage Eitdwsrst big vwhidd warls nalcquival &yheghended
in adirection fromthe root end to the free end of the | eakage preventing
side wal | p¥IdidierigRadtedin edel widyhwvisé b teangidnidontha €lithest bédomand a
rigid boundary portion in which the corrugations are discontinuous and
which is extanided iinn the | wnathwdseal ddieeeion M dwey betneenlélrageot end
and the free end of the | eakage preventing side wall. In the invention, the
non“DVen1§¥EVéhﬂ¥H§r@i&@?wh@iha%%ﬂarv“¥ﬁliﬁhStﬂé WhapeCU¥ atRe sRkeén

thernoplastic fibers and is
surface of a wearer so that the wearer feels a sense of
discomfort. If a high external force acts on the portion where
the bending rigidity in the widthwise direction is high,
moreover, the leakage preventing side walls are collapsed in
the widthwise direction so that they remain broken to fail to

restore their original shapes. As a result, the contact of

the leakage preventing side walls with the wearer's skin is



+f+,70.5 F E B 200 5 pressure/ heat-shaped to formthe regular corr dgaf F&r803
The ridges and vall eys of the corrugations are individually extended in the
wi dt hwi se direction on the | eakage preventing side wall so that the rigid
regi ons having the corrugations are higher in the w dthw se bendi ng
rigidity. Therefore, the rigid regions are not extrenely bent by an
external force but can keep the extended state in the wi dthw se direction.
Since the rigid boundary portion is formed m dway between the root end and
the free eadllyoderericnatdddiamaysevansidewaydbeakbgecan be easily bent
and deformed in the widthw se direction across the rigid boundary portion.
Therefore, the I€akhger pdgesrdndyadildy sialfl sheabrbegebar!wrinkles dret he

wi dt hwi se direction according to the curved shape of the skin of the wearer
so that tHeyivdduadke teitdnderb-id M QM) i tiEIRIs i dctivwesn®asid y. As
a result, the | eakage preventing side walls can cone into close contact

Wi th the glepaitedrayethet Redthdevey disdcade S fEEt i¥ekhe IMiddus idyention,
since the | eakage preventing side walls are made of the nonwoven fabric,
they are ff el il rsh RS, | Mfdk i fine
as 0.3 to%%%%%ﬁﬁiﬁéﬁ%&gm%ﬁﬁégﬁﬂﬁvgg&gﬁﬁgf. 51§%Q?Q10 mﬁaé%%éﬁkéfy t he

| eakage p nt.| i j it ] i . skin so
that The wasroreRaegr,p et TR o GUbHRTL LIS ILNE . W Guny
bet ween t r n d f e e preventi ai de wal |
Chere is formoan? Haf, Ehe hi8EoBREbT5 bBeh RATHT BuRYBREed S i ch

t he nonwoven f.abri ¢ i.s . not corrugated or is.corrugated |ower_than.the
corrugati (ﬁjfseﬁtf \ﬁﬁ\rclﬁ“‘ilsn%io %‘%dlq f?%d?%n%tft ?‘%‘?1‘%!? %cf?ffﬁ?da% a
boundary Il ine_between the corrugatiagns and the band-shaped region is the
rigid boultdd V1EBAE LRCeFHENg é’pr%@&tqchgb%'mé% %B?lﬂsv‘ép{‘he

el astic nenber attached to the free end but not to the vicinjty of_the
rigid boufds®y F&i& iCoRtacE hetyeen 1he eakage REGURRL R 2HE WRkIRe wal |
may have the el astic nenber attached to the vicinity of the rigid boundary
portion b@ndhdthq J"eawey reeSkin. PRAORARSt HBStADLE & ifRIM (e leakanee
preventing side wall may have two elastic nenbers attached to the free end
and the viedsiilybetweea theilkpakage dreviemttinshsidespatls viid thepskins case,
it is preferred that the elastic nmenber at the free end has a hi gher

el astic sHimi nkhihg fease, t (tde t Addewhyt heeakagei camnater ben ¢ompietehyty of

the rigid boundary portion. The | eakage preventing side wall nmay be nade to
have at prevented.

SUMMARY OF THE INVENTION

The invention has an object to provide an absorbent
article which is enabled to curve the leakage preventing side
walls easily in the widthwise direction to form a three-
dimensional stereoscopic shape according to the shape of the
skin of a wearer, by forming regions having a high bending
rigidity in the widthwise direction, in advance in the leakage
preventing side walls to be subjected to a shrinking force by
elastic members and by making a rigidity difference in the

widthwise direction.



"extending fromthe root end, back at the free end to the root end,

jointing a plurality of nonwoven fabrids, as individually extending from
the root end, to one another in the longitudinal direction at the free end
or another region, and the rigid regions and the rigid boundary portion may
be formed in the individual sheet portions at the sane positions 05 FE
B 2003 7 of the | eakage preventing side wall. Since the |eakage preventing
side wall is nadecofrdihg ttvw smceispecti ofs vhet Hmveartvimren thbriec,ists

| eakage preventing effect as well as its rigidity in the rigid regions can
be enhancedovdded e absaitden tpaev ol &ruprda W 4 aawibboagfiddLuisiny med
across the rigid boundary portion. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1
i's a perspestppbrvi Siestpv Noicu S RIBsYb itaPRiayeds 188 daBA Ok e Hupdi€! e
according to a first enbodi nent of the invention; Fig. 2 is a perspective
vi ew showghget ,PAd 08 afi JuiRI-FevnicH1daBkbBtSMvided On b andhd gl udi ng
a section taken along line Il - Il; Fig. 3 is a section of the sahitary

napki n showa.dik - g fde Fiok: éhésm%ﬁﬁxﬁéégakgw‘%%Ggf¥ﬁ%gtpem¥ﬁ %ﬁ?tion

| east two sheet portions either by folding a single nonwoven fabri§45§E82m3
or by

of the sanitary napkin shown 1n Fig. 2; IS a perspective v
showing. 2 UIh PN IR S AN Pt Y AG 01 PRI T SR ded O 2

on two sides of the main body lying opposite one another in
the widthwise direction and extending in the longitudinal
direction, to have root ends jointed to the surface of the
liquid receiving side and to have free ends positioned apart
from the surface of the liquid receiving side, wherein each
leakage preventing side wall includes: a nonwoven fabric
comprising thermoplastic fibers; and an elastic member for
exhibiting an elastic shrinking force in the longitudinal
direction, wherein the nonwoven fabric is provided with: at
least two rigid regions having corrugations, ridges and valleys
of which are individually extended in a direction from the root
end to the free end of the leakage preventing side wall and
are repeated reqularly in the longitudinal direction; and a
rigid boundary portion in which the corrugations are
discontinuous and which is extended in the longitudinal
direction midway between the root end and the free end of the
leakage preventing side wall.

In the invention, the nonwoven fabric making the leakage

preventing side wall contains the thermoplastic fibers and is



. ipcluding a section; Fig. 6 is a section of the sanitary napkin sh@wFEB 2008
Fig. 5; Fig. 7 is a section showng a nodification of the sanitary napkin
shown in Fig. 2; 1' ', 0O5FEB?256038Fig. 8is an enlarged
perspective view showing a free end portion of a side wall sheet; Fig. 9 is
a perspective view of shaping rolls for form ng the side wall sheet; Figs .
10A and 10B are devel oped perspective views of the shaping faces of the
shaping rolls shown in Fig. 9; Figs . 11A and 11B are enlarged sections

t aken al oppessuce/heatAshapged toBformFithe I@dulkiny cor?ugatdomnl arged
perspective view of a portion of the side wall sheet which is provided with

corrugat i phdges lmantl- shapegsr egf onhandcorpudaboonsararoindansduandyri g. 13
is a perspective view showing a portion of a second enbodi nent of the side

val | sheegxt&ES6R AT B¢ WidtHwiBRERERBERiEMBER! tNT24a T&%é B‘t@ﬁ}bh@ln‘ﬁ' Il be

described with reference to the acconpanying draw ngs s a

perspect i yequi Qa1 $heyi egae £aai &i?mneebhangs halials %@eetar%t;h@l%
according to a first enbodinent o fnvention and taken from a quw

EE S pongb il s ke QUAEKSRSEI AR SIRLER. AR e
O 2o P EASIONES G ey K By 2y SN it
side wal lcgrqei?eep Ahseagﬁzgn&eaa&lfége in %ﬁeShO v:i.nr.lse':I ec]tlon. %1nc 'S
the rigid boundary portion is formed midway between the root
end and the free end, however, the leakage preventing side wall
can be easily bent and deformed in the widthwise direction
across the rigid boundary portion. Therefore, the leakage
preventing side walls can be easily curved in the widthwise
direction according to the curved shape of the skin of the
wearer so that they can take the three-dimensional stereoscopic
shapes easily. As a result, the leakage preventing side walls
can come into close contact with the skin to prevent the sideway
leakage effectively.
In the invention, since the leakage preventing sidewalls
are made of the nonwoven fabric, they are sufficiently soft.
If the corrugations are given a pitch as fine as 0.3 to 1.5
mm or more preferably about 0.5 to 1.0 mm, moreover, the leakage
preventing side walls come into soft abutment against the skin
so that the wearer hardly feels the sense of discomfort.
For example, midway between the root end and the free

end of the leakage preventing side wall, there is formed a



.+ 0,51F E B 2003 9 constructed to have a main body including: a suppdri FEReH3
"2 for confronting an external wear such as an underwear; a |iquid absorbing
| ayer 3 positioned on the side of the Wearer for absor bi ng the liquid
waste; and a |iquid-perneable sheet 4 for covering the surface of the
liquid receiving side of the liquid absorbing |ayer 3. Side end portions 4a
of the |iquidperneable sheet 4 |ying opposite one another in the w dthw se
direction ( or a direction X) are jointed onto the surface of the support
sheet 2 obandeshiaged ofeghenl i fui ehdledor bhag naywovén Gabrie tie shche
portions of the sanitary napkin 1 |ying opposite one another in the
wi dt hwi se corragated Ear isheodimeeiteh DoWer tHar ectod etdxmq{aeﬂbﬁs Rehd of
| eakage preventing side walls 5 and 5 which extend in th ongi t udi nal

directionwhieh fs @xteaideiX vhe 1bnglitudianodi Fest iohhanddind shddry eakage
preventing side walls 5 and 5 are made of one side wal Il sheet 6. The side

wal | sheet] i§e petdRrOfche BEH RN é"%i’&) f@at}{d-cshJ & Pé foeo/gié sheet

6 is jointed at its one end portion 5a onto t e support sheet

si de end I i 48 rneabl e sheet 4. The side wall sheet 6
31 A’y i ngrf]cig‘rsy}p%d‘ir

i s extende rromt eet 2 to formone root end 5b of the
S|devvall50n f e t .4 and
is then fol ded bac g%%ﬂﬁé@gle% dé% e sﬁg a\(/a\‘;/a"%magé %?egv%r t he
side wal | t t.u 03.1Q _t.he support
sheet 2 af mﬁ’% sgttgcht%gdrc &‘%sf%?%&ndtehatpgﬂzﬁb%té@ Vd‘ct]ﬁé"ﬂp g&f’%ce of
t he support, ?fg)t ‘{Z{E‘that anot her root end 5d of the side wall 5 is forned
and joi nt é:d‘ % as‘?ydep%rntdl Tti on 4a of the liquid-perneable sheet 4.
Therefore, the | eakage preventing side wall 5 has a double structure in

whi ch the two fdPBR BEFEFBALITE! ThAdreafRISRIGVITIAT fods BALH BAY t ne
side wall _sheet (of_the nonwoven fabric) 6 are overlaid in the w dthw se

di r ect i on HAVE thReelppLdr; Bamker at%@"%ﬂ@vﬁf’ ithe-vgcigithetsrhe Htgidsheet
6 is formed with corrugations 7. These corrugations 7 have ridges 7a and
val | eys 7houssadive@ant ke bwhghetidi@athei feeei 8Rdeor the direction Y ) .
The ridges 7a and the valleys 7b are individually extended in the direction
fromthe root ed#@saBothay Ektexnative; dhecheakagefpuenentoinggddereabhti ng
side wall 5. As shown in Figs. 2, 3 and 8, noreover, the side wall sheet 6
i s fornmedmay haventiwohapadtieghenbess aatit 8ahediiethe £rea endednidnthae

| ongitudinal direction (or the direction Y). In the band-shaped regions 8
and 8a, thdcsimdetyelfl tisdexdlgid beundaey portioni espedtsivaly ugdametihiswer
than the aforenmentioned corrugations to have a snooth or relatively snooth

surface. Adsw ndtt isl prefberkdnthahapied elas oixs nenbelr Get ohe feekoendd by
crushing the corrugations 7 conpletely or to sone degree. The side wall

sheet 6 i shdwladhiighaekedhsthie SAniInkRhagetopos ttivan &Hax o kheheladsegcend 5c
of the | eakage preventing side wall 5. To this free end 5c, noreover, there
i's internaldnbdr®iit athe ¥i®inif¥8o£08Be rigid boundary portion.

The leakage preventing side wall may be made to have at
least two sheet portions either by folding a single nonwoven
fabric, as extending from the root end, back at the free end
to the root end, or by jointing a plurality of nonwoven fabrics,
as individually extending from the root end, to one another
in the longitudinal direction at the free end or another region,

and the rigid regions and the rigid boundary portion may be

formed in the individual sheet portions at the same positions



.+ an el astic menber 9. On the other hand, the band-shaped regi ons B% F&Be208d

"forned on the | eakage preventing side wall 5 midway between the root ends
5b and 5d and the free end 5¢c as to ex¥end continuously in the |ongitudinal
di rection. However, these band-shaped regions 8a nay be extended
intermttently at an interval in the longitudinal direction. As shown in
Fig. 3, the corrugations 7 and the band-shaped regions 8a are forned at
substantially equal height positions individually on the inner and outer
sheet poréofobheoleakagei gpeeventinkeatide walle. the two fol ded portions of
the side wall sheet 6 folded back at the free end 5¢c ) conposing the

| eakage preventgifcéi €ikeWBbhkageHBreventihgeshdedwahared madieOBE he the
i nner and outer sheet portions of the side wall sheet 6 may contact each

other, ast§howWhdet FpBrtiond’ &BY tHY feRWAencaBApPibeT . i8S i'&‘&‘l&'&g‘eﬂ Fig.
2. In this | eakage preventing side wall 5, the regions where the nunerous

h . i . the regrons'where the nier o
bendi ng 1T orArR s e FPECE e ML s AL S e PR O e

bending rigidity I directio romt he

end 5¢ ( LRQat i Lse di i i j . th t her hand,
t he band-gﬁ%peg %@%@#@a ‘?ﬂéé ﬁ%%ﬂ?%??%‘é%i%iﬁd%%lal I%éa\%/e?%bendi ng
rigidity Ln e dicectiagn fromth root.e(géto the free. end, as conpared
W o't he SPEHIFAPESRREa AgERTe. dheh 3o Rpusiany S80S |20 no e
corrugations 7. Moreover, a rigid boundary portion 11 is |ocated on the
boundary |ine between the rigid region having the corrugations 7 and the

| ower rigid region (or_the band-sha%ed regi on 8). Wiere the | eakage

preventing si de wal | SBREEFPEREERIPTLRY P%oﬂﬁﬁ(ﬂaﬁ S ons of the side

wal | sheet 6, as shown in Figs. 2 and 3, the rigid boundary portions 11 are

preferably fornBédatlti®e &SRALIRATEIAY AW BhOWIRI o Sded Yagit napKisgX t he

side wall sheet 6. The side wall sheet 6 is nmade of a nonwoven fabric

havi ng noasran absiorbanteagkdsillel agcpydingete a garstsenbediggnsP hitthe so

that it is allowed to exhibit a little elastic shrinking force in the

| ongi t udi kBvedtieoti on (or the direction Y) by the extension and shrinkage

of the corrugations 7. Since the free end 5c is provided with the elastic

menber 9, on thBigth2r ihaadpeaspectiyecivdew &homiingkiangoricn axtt $hen t he

| ongi tudi nal direction (or the direction Y) upon the free end 5c. At the

two end psahitasyohapkénssihowarin gk 1 andyingluding a section taken
along line II - II;

Fig. 3 is a section of the sanitary napkin shown in Fig.

Fig. 4 is a sectional view showing a modification of the
sanitary napkin shown in Fig. 2;

Fig. 5 is a perspective view showing a portion of a
modification of the sanitary napkin shown in Fig. 2 and
including a section;

Fig. 6 is a section of the sanitary napkin shown in Fig.
5;

Fig. 7 is a section showing amodification of the sanitary

napkin shown in Fig. 2;



»+ Opposite one another in the longitudinal direction (or the direction Y), as

"shown in Fig. 1, the |eakage preventing side walls 5 are joi nt ed0foF EBHl03
surface of the liquid receiving side of8 the main body while falling down
outwardly in the widthwi se direction. By the elastic shrinking force in the
direction Y of the elastic nenbers 9, therefore, the sanitary napkin 1 is
so curved that its liquid receiving side is recessed in the |ongitudinal
direction ( or the direction Y ) , and the | eakage a5 FEB 2003 13
preventing si dePigl.l 8 3sapa ealsegesk pensipeduise oricsy Shaping 4 rfaree he
support sheet 2. Here in the enbodi nent shown in Figs. 2 and 3, the |eakage
preventi ngnsi g@riEldns df and fdearwa kb siidetjpel y rai sed that the free ends 5¢
are directed outwardly in the widthwi se direction with respect to the root
ends 5b and 5d. Flig.t heishdserspéctieets d bershdindedlgakage fy@myaty i ng
side walls 5 of this sanitary napkin 1, the portions having the

corrugati @he &ide W4 didék y €gi ons where the bending rigidity becones
hi gher in the direction fromthe root ends 5b and 5d to the free end 5c,

but the | ower T gk  $8hORR JorP are! devORea AN ISOL DS SRPRY £4E 10 d

boundary portions 11 are fornmed 1n the m y regions between the root ends

ob 215 AL i 44t TS ELELOLE 14 WenbERkHCRBLEY 8R! 1 o1 0o
£ 003 301055, LA e ek o030 o ey (L LR SRERPRIALERS 11,

deformabl e in the gi tudi Ldir ion ( or the direction Y ) in which
the corrudati hé %’pe' a#r% .gThgﬁéfore, t he | eakage preventing side
walls 5 can be freely defornmed as a ole while following the .

t hr ee- di nensi ondl*%t é?e6§c%’bi%“ REFREHGL D HHRY SfapePBFTLLAR F ot ch
of a wearer's body. In the rigid, regions having the corrugations 7 ,

nor eover, thfe %ﬂé#‘%i“‘@)l:l‘i@hﬁ?*ﬁywhécgolﬁi Broxd Mhh conprgationss & E B
2003 14 to keep the planar shape. There is elimnated a di sadvant age that

t he | eakad@NSERAReH regHen v d st 59 4 PP RRALY aPPY tieNgéd add f ol ded back
to fail to restorations at the portions having the corrugations 7 other

t han the band- sighdl 3 d@ @ Perepestd veneiev ghowinma dor tion ¢Hasseqond
Therefore, the | eakage preventing side walls 5 easily contact with the

wear er' s eggthadinenic cof delre es ile hwahk sheetice shape of the skin so that the
clearance fromthe skin is hardly fornmed to enhance the sideway | eakage
preventing effect. In addition, since the side wall sheets 6 form ng the

| eakage preventing side walls 5 are made of the nonwoven fabric, and the
pitch of the corrugbESORSPTIANeORS THENPREFERREDe EMBADIMENTS nm and no nore
than 1.5 mm preferably no less than 0.5 nmand no nore than 1.0 nm the

| eakage prevent iTie sirdfer@id’ wikbfthé Ydesnt Hiséd Wribht hefskeniceMoseoker, the
| eakage preventing side walls 5 are easily deformable into the

three-di m&dmﬁnﬁﬁ%&m&@m§s shanigy. as i@eacpebsgeabave, viewt SRbwing
wearer hardly feels the sense of disconfort en the | eakage preventing

si de wal | 5 GaMA tiatyOonaputiReas _ékgﬁb_ﬁgtrbb][h% ﬁktmcly@c@@ﬁ&mgeﬂo al eedstas

received on the liquid receiving side of the sanitary napkin 1, is absorbed

through t*@m&%&s@%ﬂaw en%EﬁeEoﬁ BXathexdh Reidhn %bi@a?&iagré@xﬁgihgg When

t he nenstrual od is given to the inner sheet portion . e

portion fagifg, thegSi 98 A LNPelrisPeict iP5 ¥ U IshBwEhg3)a portion and
including a section taken along line II - II of Fig. 1; Fig.
3 is a section of a leakage preventing side wall shown in Fig.
2; and Fig. 8 is an enlarged perspective view showing a portion
of a free end portion of the side wall sheet.

A sanitary napkin 1, as shown in Figs. 1, 2 and 3, is



<

.+ .y . a~ ~~~ ~00~ 15 of the side wall sheet 6 of the |eakage 05 Fgp 93
"preventing side wall 5, it is guided on the surface of the side wall sheeg
6 along the valleys 7b of the corrugatBon 7 onto the |iquid-perneabl e sheet
4. Here in the enbodi nent shown, the | eakage preventing side wall 5 is
jointed on the side end portion 4a, as extended sideway of the liquid
absorbing layer 3, of the |iquidperneable sheet 4. As descri bed

her ei nbefore, therefore, the nenstrual blood having m grated over the
surface ofonhtructiedwhdl hatiees Maim hddy rimtlwedhihgi de supdoart tshedte 2

| i qui d- pernmeabl e sheet 4 so that it is easily led to the liquid absorbing

|l ayer 3. foraomfrentibngem ekberhedkager pueheas iaguaddewwakl; sa 3 i@y doe
given the structure in which they rise fromthe central portion, as |ocated
bet ween t ABsbybifigda aged POHIHIRS hfedsh 48h@ngdigeveEi Ret GRalriedlifdr
absorbing | ayer 3, of the liquid-perneable sheet 4. Wth such a structure,
al so, the s Hal Ay | .0 s f h ixde wal |
heet 6 oo R A T e o e 8t e
liquid ab i-ag .l I ' ' is . i t.- pr:essi ng
step of fg??ngﬁggghgggﬁfgﬁeggﬁ?#éé’%gﬁtlﬁ\éﬂc%g%é%ﬂggéelgiégé?%’ﬁ%aé' (l%:md t he
band- shap i.QNs he sd I . ngd_si mul equs) v, f orm ng
the rigi dggg[ﬁ% é‘ﬁ p]ggrx?%né'llséf%&? \kll\gkgotséﬁgr]yoqb%r ?Poﬁ%eﬁ@gen%ﬁr‘i‘é'é-
corrugations 7 d the bapd-shaped regi.ons 8a. e. Fid., 9 s .only one
band- shapBaePeaPaR 8HSep f Ly Td ShrdRie 2ptnantRhEr .l Ene i gL 7%
5 F E B 2Q03 16.si nyl tanequsly, for at a. heat - pressi step siml to
Chat of FPYTeBLIAR {AFoandATerFaon Ry Srepiomtafancn The i St o &

nmel t - bl own, nonwoven fabric forned of, or containing t hernoplastic fibers is
heat - pr es§88 BYPRPERAIRGSY 12 p&: tie B ey thsl 1 §9v1d AhpEbing dayedhapi ng
rolls 21 and 22 are turned in directions a and [err] while nmeshing with
each otheB: The shaping roll 21 has a shaping face forned on its surface.
Fig. 10A devel ops and shows the top plan view of the shaping face of the
surface of the 9Raphagtvelside pantians sfaghegsanitasy Rapksnabilyindl | 21,
there are stripe enbossed shaping ribs 23 and grooves 24 which are extended
in the axpppoditectone amothern oih dhe repdthedset dimaatsiemt (pkt dtheén the
turning direction (or the direction a) . At the axial central portion of

t he shapi ddgregitlionlX )i, htheresare pm ialdnlagpadrco £ cled kage perefenthinoh
continues to the upper faces of the shaping ribs 23 and is extended

cont i nuousliiel walllhe $ uxmd r&y wdiiilodc ekaendoint tite dioreritwdimgl dHimgectlidh

devel ops and shows the shaping face of the surface of the other shaping
roll 22. lpriddiveapion face i thie enbdédiment, tthe shdaprnguadllealklhgd here
are stripe enbossed shaping ribs 26 and grooves 27 which are extended in
the axi al piievesitding efided®aldkl saaadrepasd athd! oF 668SEadé Wwalllshert he
turning direction ( or the direction [err] ) . At the axial central portion
of the shgping roll 22, there is forned a recessed

The side wall sheet 6 is made of a hydrophobic nonwoven
fabric. This sidewall sheet 6 is jointed at its one end portion
5a onto the support sheet 2 and the side end portion 4a of the
liquid-permeable sheet 4. The side wall sheet 6 is extended
away from the support sheet 2 to form one root end 5b of the
side wall 5 on the side end portion 4a of the ligquid-permeable
sheet 4 and is then folded back to form a free end 5c of the

side wall 5. Moreover, the side wall sheet 6 is returned to
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,+ 05 F E B 2003 17 circunference 28 which continues to the botggmep 2003
portions of the grooves 27 and is extended continuously in the turning
direction (or the direction [err]). Whgao the shaping rolls 21 and 22 cone

i nto meshing engagenment, the shaping ribs 23 of the shaping roll 21 and the
shaping ribs 26 of the shaping roll 22 nesh with each other such that the
shaping ribs 23 enter the grooves 27 of the shaping roll 22 whereas the
shaping ribs 26 enter the grooves 24 of the shaping roll 21. At this tineg,

the bul gi r@eCEuppPBIrer sheet2d anid tikesshjpinged At ik Bihey EndpdPEidgecessed
circunference 28 of the shaping roll 22. Wen a nonwoven fabric 6A is

cl anped belavegnthBeyshapi filcé Bt il stippord ahedts 2 eg:_aef dndEnbherdHi | s

turn, as shown in Fig. 9, the corrugations 7, the band-shaped regi on 8a and
aces of Fhe ShapEngrrol rae SPsnd 7 FsnERERnY pa el ofto ERe2p PR 2.,
gi rT[] ﬁrgiu%%dn lr?l/{'x}?%ﬁ]e?atsrc%fz,g%dgplﬁiqlg%_ﬁéeﬁi%%ﬁ%vgﬁgégg ?cfﬂgé}f)%¥%aé]bonded
el 1 sheet ¥ Er BB RTE AN AR weld o aP BRI RoARBYSEaF ALt e and'
aresin film These nonmoﬁgfﬁégbric .6A are made of the PE, PP or PET

fibers, oMEGihothee B8t f PRETLONS t (RT c IR SThedR Qe of SRRt PE/ PP
or PE/PET or aof the side-by-side type thereof, . 05 FEB 2003 18 Fig. 11A
is a sect RFtIRREhPE Hhe rﬁdﬂ%g’%ﬁﬁe"%e@ hePSHERR RPPEPYeD 2L ahEie hkén

along line A - A of Fi 10B, and Fig. 11B is a section taken along line B

1 g. ! : . . ? A
- B of Fi @dreiggeriaddspapthe wididwige idhiaredialnmd alolthe dirgagion Hje
preferably set to a tenperature which is |lower by 10C to 50C, for exanple,
t han the nelti ndspshewnointhig i for e addecwadlisheekihdst fiormedreiemt i oned
nonwoven fabric 6A. In Fig. 11A the array pitch of the shaping ribs 26 in
t he turni mprtivgattians (7er (Mhesd reerrogationd )7 ikavedirdidges bia [and] 1
and the exceedi ng size extending through the shaping ribs 26 and the
grooves 2%didteyeen7h heepeatedpiinchtjeripigitudndataddddmtiah MWwenthae
nonwoven fabric 6A is clanped between the shaping rolls 21 and 22 and | et
of f, the rhimemeiod hLi cThA riisiggisv?a and the valleys 7b are individually
extended in the direction from the root ends 5b and 5d to the
free end 5¢ of the leakage preventing side wall 5.
As shown in Figs. 2, 3 and 8, moreover, the side wall
sheet 6 is formed with band-shaped regions 8 and 8a, which are
extended in the longitudinal direction (or the direction Y).
In the band-shaped regions 8 and 8a, the side wall sheet 6 is
never corrugated or is corrugated lower than the aforementioned
corrugations to have a smooth or relatively smooth surface.
Alternatively, the band-shaped regions 8 and 8a may be formed
by crushing the corrugations 7 completely or to some degree.
The side wall sheet 6 is folded back at the band-shaped portion

8 to form the free end 5c of the leakage preventing side wall

5. To this free end 5¢c, moreover, there is internally jointed



+ a shaping distortion of {([err]2 - [err]1)/[err]1}. This shaping ¢k tE%riohg)n
at this tinme is set to a value smaller than the rupture el ongation ?’or
rupture distortion) in the let-off dirédtion of the nonwoven fabric. As a
result, the corrugations 7 are fornmed wi thout rupture on the nonwoven
fabric 6A. If the distance, as taken in the roll axis direction, of the
open end of the recessed circunference 28 is indicated by OL and if the
exceedi ng size, as adding the undulations in the w dthw se direction, of
t he recessad ediastund enemtoer 28. i s i ndi cated by 02, as shown in Fig. 11B, the
nonwoven fabric 6A is given a shaping distortion of {(02 - 01)/01} in the

roll  ~ 5 FEB 200Xne cetiér dharg] i @he( antdhehaipdldhWes dtid &g | £Fe Ofot he
nonwoven fabric 6A). This shaping distortion is set no nore than the

rupture elyigidd ¥h (e Nk Prevkst id 1 STde i dailes i Hidyy S Ehé8R1 T ON

of the nonwoven fabric 6A. Then, the band-shaped regi on 8a, ‘as extended in

the |et- Ofé%é’ifé‘&é i %Hdsi SH YdFds gt af\PE t%lifd;ﬂr}%ge;geﬁ&ngfzalaquf& ' ggggﬂdt he

nonwoven fabric 6A by the shaping ro and the rigi oundary
portions . t] e rr pons 7
and the b;#\odﬁg%a‘{)og{déﬁgg%négg.P&?Ql‘g?ﬁeé,hﬁ%ioéggéc?ga or %“%‘E%V?g?giﬁgé%ﬁndary
portions 11 b ausi no. rupture in the nonwoven, fabric, the.rising angle
570t the BAPTERISEETIRABANT AL BF TRE IR a o RfSEREEERREIEncE 38 | 5
preferably, at |east, 90 degrees, angd at st 135 degrees, Fig. 12 . shows the
Dorthon, TSR (b Wit NI I CHLERE E 0T of ABAShGRTL e Eide el |
sheet 6 in_.an enl arged, scal e. lcf t he af or ementi oned ,corrugati ons 7, the
fiber densitt§ Q%W‘%r%’r%ﬁ T R thge band -shapede regireFs BAaRJLPERER at
the side walls 7c. Therefore, the corrugations 7 have_ cushi oning
properti et |sERsaMaiRl Ly pewal febghBpreahbiione badividupddyregi bhes ) |
the fibers formng the nonwoven fabric 6A are conpressed to have a high
fi ber densinner jand patpangheabmkertiepdPBihenshdedrall mhegtddhiise.bendi ng
rigidity

the two folded portions of the side wall sheet 6 folded back

at the free end 5¢c) composing the leakage preventing side wall

5.

Here, at the band-shaped regions 8a, the inner and outer

sheet portions of the side wall sheet 6 may contact each other,

as shown in Fig. 3, or may not contact each other, as shown

in Fig. 2.

In this leakage preventing side wall 5, the regions where

the numerous corrugations 7 are reqularly formed are rigid

regions which have a higher bending rigidity in the direction

from the root ends 5b and 5d to the free end 5c (in the widthwise

direction or the direction X). On the other hand, the

band-shaped region 8a is a lower rigid region which has a lower

bending rigidity in the direction from the root ends to the

free end, as compared with the aforementioned rigid regions



« of the side wall sheet 6 is |ower than that of the rigid regi on whererd 613
corrugations 7 are forned. 0 5 F EB 2003 20 The density of the higher
density portions of the ridges 7a, thelalleys 7b and t he band-shaped
region 8a (and the band-shaped region 8) is preferably at about 0.1 g/cnB.
The array pitch [err]1l, as shown in Fig. 11A, i.e., the pitch of the
corrugations 7 is preferably 0.3 to 1.5 mmor nore preferably about 0.5 to
1 nmm The contact feel on the skin of the wearer is inproved, if the

corrugat i hasifgofhe bershemat ipinsch. arofesved, enrigedtemdgry et iorOn t he
ot her hand, the rising size fromthe root end 5b to the free end 5c of the

| eakage prevestlpgatedeonathe Boufidairg’ 2hiakl peWwddm the #1948 Pfreyildh 25 MM
The elastic nmenber 9 to be attached ;-0 the free end 5¢c of the | eakage

preventi ngaoifdg YRE! cSrf ke de r qpfé [ yhher .
pol yur et haﬁe ore a st(;:/r]éng‘-g%ut gg?ene%%ﬁ%%w%ynd cajhdf% eﬂgﬁ s(floalz)e of

1417 IESBEESecl b S8 A st b b,

Fabric. The baroitd W KHe fuif Bonfefl pBRcTaRy' bF, PR alas e L BBG,

15 i mostr A8 SHBKD: hohide - 2 ALy S m A SRR AR {3 Hoal o

sheet. This su rt eet 2 y be exenplified hy an air-perneable resin

fitm o SpER BERGEHaBIY chormpa ak the sane poslsihng a?ethBiiws Torladd
portions of the side wall sheet 6.

The side wall sheet 6 is made of a nonwoven fabric having
no or little stretchability by itself, but is corrugated at
7, so that it is allowed to exhibit a little elastic shrinking
force in the longitudinal direction (or the direction Y) by
the extension and shrinkage of the corrugations 7. Since the
free end 5c is provided with the elastic member 9, on the other
hand, a strong elastic shrinking force acts in the longitudinal
direction (or the direction Y) upon the free end 5c.

At the two end portions of the sanitary napkin 1 lying
opposite one another in the longitudinal direction (or the
direction Y), as shown in Fig. 1, the leakage preventing side
walls 5 are jointed to the surface of the liquid receiving side
of the main body while falling down outwardly in the widthwise
direction. By the elastic shrinking force in the direction
Y of the elastic members 9, therefore, the sanitary napkin 1
is so curved that its liquid receiving side is recessed in the
longitudinal direction (or the direction Y), and the leakage

»



+21 ponwoven fabric made water-repellent, or a nonwoven fabric havigggﬁg 20
air-perneable resin fil mbonded to the back face. Here, the suppor %t %
is preferably provided on its back facé3with both an adhesive |ayer to be
retained on an external wear such as an underwear and a rel ease sheet for
protecting the adhesive | ayer before the sanitary napkin is used. The
| i qui d- perneabl e sheet 4 is made of a nonwoven fabric of PE, PP or PET
fibers made hydrophilic or their conposite fibers ( such as a spun-bonded
nonwoven fRRaMentGng sdsienwprideds rorewradsedapEi Ehe it tirermeinds Hc apert
| i qui d- perneabl e sheet 4 is a resin sheet subjected to an opening
t r eat nent fromethequppolk shieetg2 | aHaresinsthmenbofl imenteshaven ipul pgmr a
m xture of pulverized pulp and a highly water-absorbing polynmer, and is
prepared 2y amved ppthg flleakagev grerahtpinig oidé hwablxt 68r andf 3 hereusweri zed
pul p and the highly water absorbing polynmer by an absorbent sheet such as
tissue papdlidudly raised GhatdtReshowe iantsy isduakren@iiétalli Onswatdlfe
| eakage preventing side walls 5 which are nade of the nonwoven fabric 6A.
I'n the nodid W Wpieheyse idifédeidn wieh Stégpaet | tshert PosBdenel ke
nonwoven fabric 6A is raised fromthe root end portion 5b and is fol ded
back at thgdrfe end 5c, but the fol ded-back termnal 5d is termnated in
the vicinity of the free end 5c. Therefore, the | eakage preventing side

F'E 5 2003 25 51 e sl 1R % shietel PEoliEHo HIECh BRAGR I Yo itng, e
vl | Shocts fue TALPANSY of NLES U [OLIPAE: £01 T UORLT 05 Tont My

band- shaped regli on 8a and e ri y portions Phitfe case
where the  sj de |l eet 6.is_folded hack, at t.he free end 5c so that the

| eakage pﬁ%&%ﬁ?&ﬁﬁu%$€§°ﬁﬁly ngstg§d§¥%AQIﬁ§q*ﬂ?§(W p%p?iéﬁgafnﬁnner
and outer sheet. portions) of.the side wall.sheet 6,_as shown in Fig. 3, the
hner shedi L 1PoPeerias Dighers b cule 1 EPERioR” EREM ERFnERRt aplds of

Fig. 3) of the side wall sheet 6, as confronting t he Ji%uid absorbing | ayer
3, may exARiange?d tabbe free and g5y iRits thetOWER & LI TE9A088 i+ Egfon Sa,
but the outer sheet portion ((i.e , the folded portion on the righthand

si de of Fitghe Pandsshapedrggipng 8shard Bhegidid bovadadiy Re&tiions71io be
substantially flat. The nodification shown in Fig. 5 and sectionally in
Fig. 6 is arovfiagaedyifh theemidurygeegienenpetiyesn dhediqat enes, Shgaad
structure simlar to that shown in Fig. 3. In this | eakage preventing side
wal | 5, hdwvand thetfreeecendsi ocpeheretore, dikgoteakaget prevantiingaped

region 8a at the mdway portion thereof, in addition to the elastic nmenber
9 di sposecdsirletwadls 5 are easily folded and deformed in the directions

(i) and (ii) in Fig. 3 across the band-shaped regions 8a or
the rigid boundary portions 11.

On the other hand, the leakage preventing side walls 5
can be made soft and deformable in the longitudinal direction
(or the direction Y) in which the corrugations 7 are arrayed.
Therefore, the leakage preventing side walls 5 can be freely
deformed as a whole while following the three-dimensional
stereoscopic shape according to the shape of the crotch of a
wearer's body. In the rigid regions having the corrugations

7, moreover, the bending rigidity is so high as to apply a force



«free end 5c. This elastic menber 9a al so exhibits the elastic shrignkrpg 2003
force in the longitudinal direction ( or the direction Y) |like the
foregoing elastic nmenber 9. The elastild nenbers 9 and 9a are individually
extended to the two | ongitudinal ends of the sanitary napkin 1 shown '
O5FEB2003 23 inFig. 1 and are jointed together with the two
| ongi tudi nal end portions of the | eakage preventing side walls 5 to the
surface of the liquid receiving side. In the nodification shown in Figs. 5
and 6, thtodieep thdpllarairaghapesveTheng 5% del Wpinstéd & € igadeantagiegher
| ongi tudi nal tension at the portions having the elastic nenbers 9a so that

they are thatlthd dedkdgeqireveitendistiltRy whBDEid Breoiti&yisl £F 1 Fe1@ledst i C
menbers 9a. In this case, the shrinking force of the elastic nmenbers 9 on

the side gf tdpdédadndn ngiilswrﬁéstéegtienbeabitgt@;p&ﬂﬁrb&mta_v%%he

el astic nenbers 9a. By naking the shrinking tension of the elastic nbers

9 higher, thBecéffﬁ‘%&B@!énéW r@t’hégi %Igﬁ%ﬁétﬂﬁlm&d gryéa%fcrr?é)"’é‘ae%éﬁ""ay

fromthe support sheet 2 on the recel ving side arger di'stance

t han t he %Q""?Xfﬁﬂrbbgﬂﬁa v'? tti'b‘?xsﬁllais.ti c nenbers 9a. As a result', the

| eakage preventrng side wall can keep the standing positions while
bending in the [ ha 0 lLetter "L"..as shawn in.Fig. 6. ..n the
nodi fication Shgﬁggfegbﬁ%_ egfa ﬁ'ﬁgk?% ep\ﬁglvkn‘stﬂ'élgt sé‘%es wfag‘Il(feg’ 281 the
free end 5¢_to for | eakage preventing_side wall 5, having the

t wo- | ayer 88“%??%0Yg¥é%e}%m%‘%r t%g\f‘é'lnaé'f‘i RCGRRHARCE ‘i’%@]ﬁcﬁh%ﬁé‘ﬁé@é’@ at the
free end SE, but %g_’lté/ khe el astic menbﬁr 9a I s dli_i%gosed at the _ band- shaped
regi on 8aSPaR§H BRENPAVRA HEPE DhedFanre fxelddhe pkivels haFddivde wal |
5. In this enbadiment, the | eakage preventing side wall 5 is raised from
the i qui 8oFBEE; FPngnBaReepyhe Ridewayteakaye prevenbhng effedl i niithg
force of the elastic nmenber 9a. However, the portion |eading fromthe

el asti c ndffetion .t siase thre ctide jeabl npheethap fREMiHEO the fleakage

el astic nenber 9a to the free end 5¢c can fit the skin softly. Fig. 13 shows
a second prBYEnting efidehwadilgeSvware madetot. the nanwowemdibhmwia, dnsln in
Fig. 13, corrugations 7A and corrugations 7B have their wave peri ods

devi at ed &helpit8peoiff tbel kprrugatdiciged Arenfas Hanmrasuget iless TAaar e
substantially synchronized with the valleys 7b of the corrugations 7B.
Thus, theOe¢drmmgandonse mArendhine 1¢6r mmgapreferably eodilessstthamus X o
thereby forma rigid boundary portion 12 extending in the | ongitudinal

di rect i onmml and e rodwdiaN(,. 0t fm, r thedlefBage prevantihg £ide wgallisons 7A
and the other rigid region having the corrugations 7B can be fol ded across
the rigi dsbhamthely Rontawt lédithlerihé n sidia .f or geiecdsyeeiybogh8e Migakddie

singl e band shaped region 8a is forned at the m dway regi on between the

preventing side walls 5 are easily deformable into the
three-dimensional stereoscopic shape, as described above, so
that the wearer hardly feels the sense of discomfort when the
leakage preventing side walls come into abutment against the
skin.

The menstrual blood, as received on the liquid receiving
side of the sahitary napkin 1, is absorbed through the
liquid-permeable sheet 4 by the 1liquid absorbing layer 3. When

the menstrual blood is given to the inner sheet portion (i.e.,

the portion facing the side of the liquid absorbing layer 3)



‘root'ends 5b and 5d and the free end 5c of the | eakage preventing 8 HIEEBe03
5, but a plurality of band-shaped regions 8a may be fornmed at the m dway
region. The corrugations 7 nmay be given5such a radial pitch away fromthe
root end 5b as is narrower on the side of the root end 5b and wi der on the
side of the free end 5c of the | eakage preventing side wall 5. In this

case, the nenstrual bl ood 05 F E B 2003 25 blotted the side wall sheet
6 is collected on the side of the root end 5b as it flows along the

corrugat i @fs the @ idee waddl sheetsiedefsehehdbakhgenppeveralingl 89dehaxing
m grated al ong the | eakage preventing aide wall 5 is collected and absorbed

by the |i gy qtafisoghiiaadl 81CEth8. sirlef o ot Nehd WiREOWAA 1V ahleRMS 6Oy TNt S
shown in Fig. 2 and subsequent Figures, the single side wall sheet 67is

folded b f t i b [ ;
et P2 S g denageotasgelond fltamtp BpRieysielite

| eakage preventing’si e forned urafirty of side

val | sheetgnddidiyy! dHabLyid AreeenbbATHERE §0%n St 13URAJRE LU, $hee el |

sheets are jointed each other at t ree end Sc or _ her " regi
form 2] oLy el ot S0l o5 ARELARA BulEbanah Al el oy echons Aluigun
vent | on ST Beo R e g sag AR aiasar. 1r ubEnd MbebiBRAgpad or
Gescr bed BAPRRALIT SRERS fiber 5F Slea el ey IRRAHS n g heraE GRa She
establish no@physi cal_ di sogrder when they cone into abutnent against the

skin, and B§Ne W31 PRI hating i aratad ayek fdieo s4r tace edsEBgi 8idRape

along the skin surface of the wearer's body w thout being irregularly
fol ded. THElk §heetaf toEhpIRaAt ep6k atde ia fedtq Khe bigagd-pesneablag side
walls 05 F E B 2003 26 and the skin can be nade to enhance the sideway
| eakage prehesk idngoethattit He easidynpedsee/Werdrias iy absiesb imgedayert hi s
specification is taken to specify the presence of stated features,
i ntegers, 3tedn an abbponahigebutheldeskagie previendd nighs ideesehks Somay
addition of one or nore other features, integers, steps, conponents or
groups t hdreofiveénttbaghtracktare dxemhlizty tdndyodr st Srdmvehbeeenshadn and
described, the invention is not Iimted to the enbodi nrents shown.
Ther ef or e,pditeisiwppes dioddieed hestiweam titte itéerdeléd endopolritiioned 4a0hady by
the scope of the clains that foll ow
4a and covering the liquid absorbing layer 3, of the
liquid-permeable sheet 4. With such a structure, also, the
menstrual blood having migrated over the surface of the side
wall sheet 6 can be easily absorbed through the liquid-
permeable sheet 4 by the liquid absorbing layer 3.
Fig. 9 is a view for explaining a heat-pressing step of
forming the corrugations 7 and the band-shaped regions 8a (and
the band-shaped regions 8) on the side wall sheet 6 and
siﬁultaneously forming the rigid boundary portions 11 in the
boundary portion between the corrugations 7 and the band-shaped
regions 8a. Here, Fig. 9 shows only one band-shaped region

8a, but a plurality of band-shaped regions could be



0:5'F E B 20F3 27 WHAT IS CLAIMED I'S: 1. An absorbent article .conﬁriﬁéggmg
a main body including a support sheets a |iquid absorbing |ayer |a é
on, sai d support sheet.and a |iquid-perkteabl e sheet provided on a |liquid
receiving side of the main body and covering said |liquid absorbing | ayer;
and | eakage preventing side wall provided on two sides of said main body
~.ying oppositE one another in a widthwi se direction and extending in a
7.nga.tudinal direction; to hare raot ends pointed 'to the suxface of said
| i qui d r esknulbgneodslynfiornetiaate of heatepdess@iy. stepneiinbpar ttd thaEtt he
surface of sa~.d. ligc~id r'ece~.ving side, wherein each ~. eakage
preventi ngfsrilg.wal k., includes: a non~rover~ fabr~.c conprising
thex~zrir~p3.astic fibers; and two elastz.e nmenbers for exhibit~xrg an

~el ,astic shrinktngnigrE€at-prebBeng. 88ab, Udi Rdnwodentdhibic Ludhese  ~
sai d nonwoven fabriawa.s provided with: at |least two rigid regions having

COFrUgat!Qnsmeiﬁdﬂﬁéwﬁndnﬁﬁéobgﬁs Eéb??EChfﬂEﬁga'n%EVigEaLkég%§g§ﬂ9Ep T Xz

a directiow fromthe xoot end to t ee ~ en ot said
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. turned in directions o and f§ while meshing with each other.

The shaping roll 21 has a shaping face formed on its
surface. Fig. 10A develops and shows the top plan view of the
shaping face of the surface of the shaping roll 21. 1In the
shaping face of the shaping roll 21, there are stripe embossed
shaping ribs 23 and grooves 24 which are extended in the axial
direction of the roll and repeated at a constant pitch in the
turning direction (or the direction a). At the axial central
portion of the shaping roll 21, there is formed a bulging
circumference 25 which continues to the upper faces of the
shaping ribs 23 and is extended continuously in the turning
direction (or the direction a).

Fig. 10B develops and shows the shaping face of the
surface of the other shaping roll 22. 1In the shaping face of
the surface of the shaping roll 22, there are stripe embossed
shaping ribs 26 and grooves 27 which are extended in the axial
direction of the roll and repeated at a constant pitch in the

turning direction (or the direction ). At the axial central

portion of the shaping roll 22, there is formed a recessed
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25 of the shaping roll 21 bites into the recessed circumference

28 of the shaping roll 22.

When a nonwoven fabric 6A is clamped between the shaping
rolls 21 and 22 and is let off as the rolls turn, as shown in
Fig. 9, the corrugations 7, the band-shaped region 8a and the
rigid boundary portions 11 are simultaneously formed by the
shaping faces of the shaping rolls 21 and 22, to thereby form
the side wall sheet 6.

The side wall sheet 6 is made of a melt-blown nonwoven
fabric, an air-through nonwoven fabric, a spun-bonded nonwoven
fabric, a point-bonded nonwoven fabric, an air-laid nonwoven
fabric or the like. However, the side wall sheet 6 may be made
of a laminate material of the nonwoven fabric and a resin f£ilm.

These nonwoven fabrics 6A are made of the PE, PP or PET

fibers, or composite synthetic fibers of the core-sheath type

of the PE/PP or PE/PET or of the side-by-side type thereof.
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of the open end of the recessed circumference 28 is indicated
by 01 and if the exceeding size, as adding the undulations in
the widthwise direction, of the recessed circumference 28 is

indicated by 02, as shown in Fig. 11B, the nonwoven fabrjic 6A

is given a shaping distortion of {(02 - 01)/01} in the roll
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10, t 10%<&axkis! Akreowilop<&of) the widthwise direction of the nonwoven
fabric 6A). This shaping distortion is set no more than the
rupture elongation (or the rupture distortion) in the widthwise
direction of the nonwoven fabric 6A. Then, the band-shaped
region 8a, as extended in the let-off direction, is formed at
the widthwise central portion of the nonwoven fabric 6A by the
shaping rolls 21 and 22, and the rigid boundary portions 11
are formed at the boundary portions between the corrugations
7 and the band-shaped region 8a.

Here, in order to form the rigid boundary portions 11
by causing no rupture in the nonwoven fabric, the rising angle
6 at the two widthwise side portions of the recessed
circumference 28 is preferably at least 90 degrees and at most
135 degrees.

Fig. 12 shows the portion, in which the band-shaped
region 8a is formed, of the side wall sheet 6 in an enlarged
scale. In the aforementioned corrugations 7, the fiber
density is higher at the ridges 7a and the valleys 7b and lower
at the side walls 7c. Therefore, the corrugations 7 have
cushioning properties. In the band-shaped region 8a (and the
band-shaped region 8), the fibers forming the nonwoven fabric
6A are compressed to have a high fiber density. In the
band-shaped region 8a, however, the widthwise bending rigidity

of the side wall sheet 6 is lower than that of the rigid region

where the corrugations 7 are formed.
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band-shaped region 8) is preferably at about 0.1 g/cnm’.

The array pitch 1, as shown in Fig. 11A, i.e., the pitch
of the corrugations 7 is preferably 0.3 to 1.5 mm or more
preferably about 0.5 to 1 mm. The contact feel on the skin
of the wearer is improved, if the corrugations 7 of the short
pitch are formed on the shaping faces. On the other hand, the
rising size from the root end 5b to the free end 5¢c of the leakage
preventing side walls 5 is preferably within a range of 5 to
25 mm.

The elastic member 9 to be attached rvo the free end 5c
of the leakage preventing side wall 5 can be made of natural
rubber, synthetic rubber, polyurethane or a styrene~butadiene
copolymer and can take a shape of string, filament, f£film, band
(or belt) or the like. Alternatively, the elastic member 9
can be cut from a stretchable nonwoven fabric such as an elastic
spun-bonded nonwoven fabric or an elastic melt-blown nonwoven
fabric.

The paired side wall sheets 6 provided with the elastic
member 9 are jointed to the sanitary napkin 1 while being
elongated by about 1.2 to 1.8 times.

The support sheet 2 is preferably made of a liquid-
impermeable sheet. This support sheet 2 may be exemplified

by an air-permeable resin film, a spun-bonded or spun-laced
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having an air-permeable resin film bonded to the back face.
Here, the support sheet 2 is preferably provided on its back
face with both an adhesive layer to be retained on an external
wear such as an underwear and a release sheet for protecting
the adhesive layer before the sanitary napkin is used.

The liquid-permeable sheet 4 is made of a nonwoven fabric
of PE, PP or PET fibers made hydrophilic or their composite
fibers, such as a spun~-bonded nonwoven fabric or a spun-laced
nonwoven fabric. Alternatively, the liquid-permeable sheet
4 is a resin sheet subjected to an opening treatment.

The liquid absorbing layer 3 is made of pulverized pulp
or a mixture of pulverized pulp and a highly water-absorbing
polymer, and is prepared by enveloping the pulverized pulp or
the mixture of the pulverized pulp and the highly water-
absorbing polymer by an absorbent sheet such as tissue paper.

Figs. 4, 5, 6 and 7 show individual modifications of the
leakage preventing side walls 5 which are made of the nonwoven
fabric 6A.

In the modification shown in Fig. 4, the side wall sheet
6 made of the nonwoven fabric 6A is raised from the root end
portion 5b and is folded back at the free end 5¢, but the
folded-back terminal 5d is terminated in the vicinity of the
free end 5c. Therefore, the leakage preventing side wall 5

is substantially made of only the inner sheet portion of the
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the band-shaped region 8a and the rigid boundary portions 11.
Here, in the case where the side wall sheet 6 is folded
back at the free end 5c so that the leakage preventing side
wall 5 is made of the two folded portions (inner and outer sheet
portions) of the side wall sheet 6, as shown in Fig. 3, the
inner sheet portion (i.e., the folded portion on the lefthand
side of Fig. 3) of the side wall sheet 6, as confronting the
liquid absorbing layer 3, may exclusively have the corrugations
7 and the band-shaped region 8a, but the outer sheet portion
(i.e., the folded portion on the righthand side of Fig. 3) of
the side wall sheet 6 may have no corrugation 7 to be
substantially flat.
The modification shown in Fig. 5 and sectionally in Fig.
6 is provided with the leakage preventing side walls 5 having
a structure similar to that shown in Fig. 3. In this leakage
preventing side wall 5, however, another elastic member 9a is
disposed in the band-shaped region 8a at the midway portion
thereof, in addition to the elastic member 9 disposed at the
free end 5c. This elastic member 9a also exhibits the elastic
shrinking force in the longitudinal direction (or thedirection
Y) like the foregoing elastic member 9.

The elastic members 9 and 9a are individually extended

to the two longitudinal ends of the sanitary napkin 1 shown
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shown in Figs. 5 and 6, therefore, the leakage preventing side
walls 5 are given a higher longitudinal tension at the portions
having the elastic members 9a so that they are easily folded
across the higher tensile portions of the elastic members 9a.
In this case, the shrinking force of the elastic members
9 on the side of the free ends 5c is preferred to be higher
than that of the elastic members 9a. By making the shrinking
tension of the elastic members 9 higher, the free ends 5c having
the elastic members 9 are spaced away from the support sheet
2 on the liquid receiving side by a larger distance than the
midway portions having the elastic members 9a. As a result,
the leakage preventing side walls 5 can keep the standing
positions while bending in the general shape of a letter “L”",
as shown in Fig. 6.
In the modification shown in Fig. 7, the side wall sheet
6 is folded back at the free end 5¢ to form the leakage preventing
side wall 5 having the two-layered structure. However, the
elastic member 9 is not disposed at the free end 5c¢, but only
the elastic member 9a is disposed at the band-shaped region
8a located at the midway portion of the leakage preventing side

wall 5. In this embodiment, the leakage preventing side wall

5 is raised from the liquid receiving side by the elastic
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5¢ can fit the skin softly.

Fig. 13 shows a second embodiment of the side wall sheet

In this embodiment shown in Fig. 13, corrugations 7A and
corrugations 7B have their wave periods deviated at 12.
Specifically, the ridges 7a of the corrugations 7A are
substantially synchronized with the valleys 7b of the
corrugations 7B. Thus, the corrugations 7A and the
corrugations 7B are discontinuous to thereby form a rigid
boundary portion 12 extending in the longitudinal direction.
In this embodiment, the rigid region having the corrugations
7A and the other rigid region having the corrugations 7B can
be folded across the rigid boundary portion 12.

Here in the foregoing embodiments, the single band-
shaped region 8a is formed at the midway region between the
root ends 5b and 5d and the free end 5c of the leakage preventing
side wall 5, but a plurality of band-shaped regions 8a may be
formed at the midway region.

The corrugations 7 may be given such a radial pitch away
from the root end 5b as is narrower on the side of the root
end 5b and wider on the side of the free end 5c of the leakage

preventing side wall 5. In this case, the menstrual blood
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end side so that the menstrual blood having migrated along the
leakage preventing side wall 5 is collected and absorbed by
the liquid absorbing layer 3.

Here in the foregoing various embodiments shown in Fig.

2 and subsequent Figures, the single side wall sheet 6 is folded
back to form the leakage preventing side wall 5. However, the
leakage preventing side wall 5 may also be formed of a plurality
of side wall sheets individually raised from the root ends,
such that two side wall sheets are jointed each other at the
free end 5¢ or at another region to form a jointed portion
extending in the longitudinal direction.

Although the description has been made on the embodiments
in which the absorbent article of the invention is exemplified
by the sanitary napkin, the invention could be applied to a
disposable diaper, a urine absorbing pad or another absorbent
article.

According to the invention, as has been described in
detail hereinbefore, the leakage preventing side walls
establish no physical disorder when they come into abutment
against the skin, and are easily deformed into a three-
dimensional stereoscopic shape along the skin surface of the

wearer's body without being irreqularly folded. Therefore,

an excellent contact between the leakage preventing side walls
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Here, 'comprises/comprising' when wused in this
specification is taken to specify the presence of stated
features, integers, steps or components but doeé not preclude
the presence or addition of one or more other features, integers,
steps, components or groups thereof.

Although various exemplary embodiments have been shown
and described, the invention is not limited to the embodiments

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

be limited solely by the scope of the claims that follow.
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-An absorbent article .comprising:

amain body including a support sheet, a liquid absorbing
layer laid on.said support sﬁeet, .and a liquid-permeable sheet

provided on a liquid receiving side of the main body and covering

}

-8aid liguid absorbing layer; and

leakage preventing side waiig provided on two sides of
gaid main body lying opposite one another in'a widthwise
direction and extending in.é 1on§itﬁdinal direction, to have
root ends ‘jointed to the surface:of.said ligquid receiving side
and to have free ends positioned apart from the surface of said
liquid recelving side,

wherein each leakage preventing side wall includes: a
nonwoven fabric comprising thermoplastic fibers; and two
elastic members for exhibiting an elastic shrinking force in
the longitudinal direction,

wherein said nonwoven fabrlicl'-' is provided with:

at least two rigid regions haeinq corrugations, ridgéé
and valleys of which are individually extended in a direétioh3
from the root end to the frée end.of said leakagéﬂprevenfihé
side wall and are repeatea,regﬁiarly in the 16ngitudinal
direction;“and‘

a rigid boundary por't%:i\én,':iﬁ"which said cor‘rhgaﬁiéﬁé are
discontinuous and which ié.extéﬁded in the longitudinal

direction midway between the root end and the free end of said
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109%& () -1 wherein said two elastic members are respectively
attached to said free end and a vicinity of said rigid boundary
portion, and

wherein the elastjxrﬁémber at ‘said free end has a higher

elastic shrinking force than that of the elastic member in the

vieinity of said rigid boundary portion.

2. .'The abgorbent article ag seét. forth in Claim -1,
whefein midway between the root end and the free end of
saidieaké@epreventingsidewallfthereisformmiaband—éhaped
region in which said nonwoven fabric is not corrugated or is
corrugated lower than said_corruéaﬁions and which is extended
in the longitudinal direction, aﬁaj
wherein a boundary line befwéen said corrugationS'éﬁa

said band-shaped region,is'saidlriéid boundary portion.

3. The absorbent artlcle as set forth in Claim 1,

wherelnsaldleakagepreventlng51dewallhassaldelastlc

imerber attached to said free end.

4. ‘The absorbent article'aS‘setﬁfbfth in Claim I,
' whereinsaid leakage preventing sidewall has'saidelastic
membér attached to the vicinity of said rigid boundary portion

but not to said free end.
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: sheet.pt)rtions either by folding a-single nonwoven fabric, as
extending.from said root end, back'at said free end to said
root end,:or by jointing a*pluraiify of nonwaven'fabrics; as
individually extending from'said root end, to one another in
the longitudinal direction ;';It' said.l‘:free end or another regioh,

and
‘wherein s.aid rigidregions aria said rigid bounuary portion
are formed within indiviahal.éheét portions at identical

positions of said leakage preventing side wall.



