; e3epPrR6Tt,” ~~ ~ JUL ~. . , AHSORHENT ARTI CLE W TH SURFACE STRUCTUA&E'&%D&MQ
‘OF CONTI NUQUS FI GROUND OF THE I NVENTION 5 Field of the

| nvention The pﬁﬂ@wﬁﬂm ion relates to an absorbent article, 10 15 20
such as di sposa er, sanitary napkin pt the like, with a surface
structural body of ¢eM¥% nuous filanents. Description of the Related Art The

conventional absorbent article,  such as _disposable diaper, sanitary napkin
or the like, has a |RﬁﬁaﬁﬁFﬁﬂéﬁﬁsﬁﬁP§ HﬁgﬁiEgngﬁsﬁtSSBgﬁﬁgﬁnéiﬁenﬁf an

absorbent core, and a liquid perneabl e surface sheet on surface side as
liquid receiving side. The surfRB GONRINUQUS RIIAMENR& i onal absor bent

article is f I qui d per neabl e non-woven fabric, a synthetic resin
filn1forned’@&@ﬁméﬂmmﬂmg nunber of pores or through holes. However, since
t he conventi sheet has a uniformthickness in a wdth
direction, it iglsgiefficult to BRCKGROUND OB THE INVHNTION scharge region of
a wearer. This results in that a gap is fornmed between the di scharge region
and the sur§ acpishgebst eheosavehi6éause | ateral | eakage of di scharged
liquid al ong the surface sheet. Therefore, for exanple, in Japanese

Unexami ned Pat ent 25rﬁ’8tl_ﬁfé\§’éﬂ@rld%nt|1@r§?ElgtggZ?QBant |°§1H%&| Q@%Egle,

di scl osed an 16 J UL 2003 -2 absorbent article 1n I qui

bl f I . . t he .
Centor por i one iply BX A apoE At WA, RdpIRdrkORRRELR S ke g Wasn ne
di sch ' f \\é ) t he ot hand, f ti | at I
eakage of | Lo BO5FBRG SHEUFERERD: ROTE PF drent Lyique s EansEamapcor bont
article in which | eakage preventing walls extending in |ongitudinal
direction are PG?ﬁEHPB£°Pa?grEF?yR }peRA AL de portions of the surface

sheet. The | eakage preventing wall is
10 The conventional absorbent article, such as disposable

diaper, sanitary napkin or the like, has a liquid impermeable
backing sheet on back side of an absorbent core, and a liquid
permeable surface sheet on surface side as liquid receiving
side.

15 The surface sheet of the conventional absorbent article
is formed of a liquid permeable non-woven fabric, a synthetic
resin film formed with a large number of pores or through holes.
However, since the conventional surface sheet has a uniform
thickness in awidthdirection, it isdifficult to appropriately

20 fit on the discharge region of a wearer. This results in that
a gap is formed between the discharge region and the surface
sheet to possibly cause lateral leakage of discharged liquid
along the surface sheet.

Therefore, for example, in Japanese Unexamined Patent

25 Publication No. Heisei 9-322908, there has been disclosed an
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10 formed with a hydrophobic sheet raising fromthe surface sheet and an
‘el astic nmenber provided at the top portion of the hydrophobic sheet. The
hydr ophobi ¢ sheet is raised fromthe surface sheet by elastic contraction
force of the elastic nmenber. 15 However, iR2he absorbent article disclosed
I n Japanese Unexam ned Patent Publication No. Heisei 9-322908, since the

surface | ayer igs def.orned and bul ged.at .the.center porti t hereof for
provi ding a proﬁﬁ%%‘?’f%%f“boaﬁ Jo?}b%t S h e L 'QﬁrB‘Pag’Brg §B§(§Fﬁén¥aYer
article, the styru e of the surface |ayer 20 becones g_gte conplicate to

ctur
cause high nanu*%\c‘{%ﬁqq'ﬁf%@é’@. Jede tOWRER ANRArew ataddeorenterapest bemt

article having the | eakage preventing walls, there is required

manuf act uri ng pekeREeat 1% femn ahPrRyecspRabridgactrank ) Hathd isiringcenstiket
and to join the elastic nenber to the hydrophobic sheet. Such 25 additi onal
process steps idbsrhantde ftegian lafvex iwepamdr. '~ 8 JUL 2003 -3 manufacturing
cost. SUVMARY OF THE | NVENTI ON The present invention has been worked out in

view of the55 shortcan nghé nother phand, afbr apréeent 0§ h1abergl léaksge of
therefore an object of the present invention to provide an absorbent

article, in whigiqeiddiond méffb%gb@.nges&fﬁ@éi159e§i,s\9{@w§slraﬁ%eeo%e&%e

wearer or laterally opposite banks for "preventing | eakage of liquid can

manuf act ur ed t i pugly QUi 4H18h TP Sa it Cprevai 1G] ChafRl RLRLHIAny0! In

contact feeling to the wearer’'s n. ng to the present 1nvéenti on,

Lhere 19 Prov! Seghaih RRREE L A 5 SAROREBA"Mh Mdehi BELIRINL s e
bet een the, surface sty uak Hhalohorhe a0 bhe DAgkiNLReChrebbRe 28 12T 1o
10 formed with a hydrophobic sheet raising from the surface sheet
and an elastic member provided at the top portion of the
hydropﬁobic sheet. The hydrophobic sheet is raised from the
surface sheet by elastic contraction force of the elastic

member.

15 However, in the absorbent article disclosed in Japanese
Unexamined Patent Publication No. Heisei 9-322908, since the
surface layer is deformed and bulged at the center portion
thereof for providing a projectingportion at the center portion
of the absorbent article, the structure of the surface layer

20 Dbecomes quite complicate to cause high manufacturing cost.

on the other hand, in case of the absorbent article having
the leakage preventing walls, there is required manufacturing
process to join the hydrophobic sheet with the surface sheet
and to join the elastic member to the hydrophobic sheet. Such

25 additional process steps inherently 1limit lowering of
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bundl es of continuous filanments into at |east two |ayers and 20 partially

fixi'ng the continuous filanents of the respective layers together, the

i ndi vi dual continuous filaments extending over the entire |length of the
respective layers, wherein the layers incluge: a |ower |ayer positioned

adj acent to the absorbent |ayer;and an upper |ayer positioned 25 away from
t he absorbent | I d V] smal ler width than ~1 ~ ~u~ 20~ -4 that
of the | ower Ig‘%&,fa%%é"‘{lﬁg 3%6% | ayer is |ocated exclusively at a center
portion or laterally opposite side portions of the |ower |ayer. Preferably,
the lower |ayer has higher hydrophilicity 5 than the upper layer. In this
case, the upper layer nmay be forned of hydrophobic continuous filanments not
subj ected to hydrophilic treat nefHMMARY QB SHEIMVENBION nay be forned of
hydr ophobi ¢ conti nuous filanments treated to be hydrophilic or of

hydr ophi | i ¢ conti nuo@hef preaent sinviehtdlaro hpseheeminorked batein vdewsd £ \t Haf
the upper layer is different fromfilanent density of the lower layer. In
this case, BOr ehordicomdlgy, il theepridensdty af et |fwih | absvel s Reohey
than filanment density of the upper |layer. The surface structural body may
further conpri séedefbrd HedBE St VY pYed L | | SBRA
between the | ower |ayer and the uppeﬂr IayeE?{ a.{]}fjt v%{}téhdsuﬁﬁt%de Ioweﬁd% z%?er,

the internedi atgd ntaaqt&%&egpﬁaﬁrwhfaﬁra rmﬁga \t(ﬁﬁit%d RodBaCEREL LY to
n IS case,

order fromthe lower layer to the upper layer.

hyd hiliciti I : O hate | dth
"ver ayer mayisenazde. 488 on Bk ued¥er & 1aEAFRLY, SppBdikepints tor

I I . F I th I be f f hobi c,
conti nuous. 111 HRATAERINY LEBReBPaE LodHot GHhPR RaRHEAR i CAFOBIRMY VA .
t he | ower Iéyer,, the internedi ate | ayer and the 25 upper |ayer may have

mutual |y dl®f ersdfipla PERERESHeARA (Which capiprovide soffygontack feelingde
preferably, filanent densities of the |ower layer, the internedi ate |ayer
and the upper |theewearer/s& iskin.n ascendi ng order fromthe upper layer to
the | ower, | ayer. The upper | ayer may be | ocated exclusively at laterally 5
opposite side portiodscording tonthel pyesentninventippertheyerismyrdeidest er
repellent. In the present invention, since the surface structural body is
formed of the amtabeaombernt laatdaile compaisingw density and hi gh bul ki ness,
it provides soft contact feeling to the 10 skin of a wearer. Especially

since the continuous of iliyfEd petileableO¥arthie g8kheeubalghbapf the
respective |ayers of the surface structural body, no fiber end appears on

the surfacesthereof. JThRl4fiQige shlee;surface of surface structural body is
so snmooth. 15 In the surface structural body fornmed of the continuous

deni ty between Che Ganer F N, T Aiqtenad,* Beba Dictd NMface,
Struct ural  body SERATRaE o AR S, BAGKAR sRBeEry ana or 111 ament
denst ¥ betueen | ayel s SR HACYS, Sde LB Ve B gPh ok,

densities and I%.:aurxic:{laelsl ){)ff ic)éhgghhgﬁscgﬂglggggss Irlxtl:oa rgatmlse'as%:Stwo layers and

20 partially fixing the continuous filaments of the respective

layers together, the individual continuous filaments extending

over the entire length of the respective layers,
wherein the layers include: a lower layer positioned

adjacent to the absorbent layer;-and an upper layer positioned

25 away from the absorbent layer and having a smaller width than



~~ s J UL 2003 -6 BRI EF DESCRI PTI ON OF THE DRAW NGS The present in&%%ﬁPé#“”

‘W || be understood nore fully fromthe detail ed description given

herei nafter and fromthe acconpanyi ng drawi ngs of the preferred enbodi nent
of the 5 present invention, which, however,_ ghould not be taken to be
limtative to the invention, but are for explanation and understandi ng
only. In the drawings: Fig. 1 is a plan view of a disposable diaper as an
10 absorbent ar thake afccbhei AGWES Jdavent andofhseMpRsT tlayenyiat ilocatas
viewed froma liquid receiving side; Fig. 2 is a section show ng the

di sposabl e di apexcdheimely Btga Tentieg pdritioa par tliatlerpdilypepposate ewdef
a surface 15 structural body to be used in the disposable diaper shown in
Fig. 2; Fig. 4 pertiemst ofinthé dodespdapéte di aper as an absorbent article
according to a second enbodi rent of the invention; Fig. 5 is a partial

perspective view of apgefépsbly) théeULdwer!l Has b ghedd filici
di sposabl e di aper shown in Fig? 4; and Fig. IS a perspecti er&?éﬁléﬁéﬁgng

o The Tryert eiageche JBROELTRSRL! 4 SRGERAAN b Rl RO

EMBODI MENT The RLehef! o "KGAELBRoBLL cbfe fhesks SPA R Ad e s b ectea to
hydrophilic treatment, and the lower layer may be formed of
hydrophobic continuous filaments treated to be hydrophilic or
of hydrophilic continuous filaments.

10 Also preferably, filament density of the upper layer is
different from filament density of the lower layer. In this
case, more preferably, filament density of the lower layer is
higher than filament density of the upper layer.

The surface structural body may further comprise an

15 intermediate layer of the continuous filaments between the
lower layer and the upper layer, and widths of the lower layer,
the intermediate layer and the upper layer may be varied in
descending order from the lower layer to the upper layer. In
this case, hydrophilicities of the upper layer, the

20 intermediate layer and the lower layer may be varied in
ascending order from the upper layer to the lower layer. For
example, the upper layer may be formed of hydrophobic
continuous filaments not subjected to hydrophilic treatment.
Alternatively, the lower layer, the intermediate layer and the

25 upper layer may have mutually different filament densities.
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detail in terns of the preferred enbodi ment of the present invention with
‘ref erence to the acconpanying drawings . In the 5 foll owi ng description,
nunerous specific details are set forth in order to provide a thorough
under standi ng of the present invention. It-gid| be obvious, however, to
those skilled in the art that the present invention nmay be practiced
wi t hout these ecific details. In other,instance, well-known 10 structure
are not shown islﬁ‘ﬁfé{'%f:lasien RRefsrd ydvg?'aja'ﬂﬁﬂgg@&s&tt}eéﬂ%%ﬁp?tlfw@f" lager,
present invention. Fig. 1 is a plan view of a disposable diaper as an
absorbent arti dhe akRepEmediate slayest aggpddieinper layernaset ivasieds in
viewed froma liquid receiving side; Fig. 2 is 15 a section show ng the
di sposabl e di ap@cending iordery from Ehe uppes dapert tal ther Ipweri Vayer ew of
a surface structural body to be used in the disposable diaper shown in Fig.
2, Fig. 4 is a secti @®heotippedi bpp=winay Beaperated @xclusdviedyt atridtdmally
according to a second enbodi nent of the invention; Fig. 5is 20 a partial

per specti ve5vi eppds itesBillacsost iod Wrath8abve® 189 e eshd tHe8ppes NRASAY €
di aper shown in Fig. 4. Fig. 1is a plan view of a disposable diaper in

devel oped for mpgy pllividt et Weldl1@ntection (lateral direction) is defined
as X direction and a longitudinal direction is defined as Y 25 direction.

The di sposabl e di aper; 1.1 o] h 0 it h
an internedi ate port iIgntbat @I”%%g‘égpﬁ‘géﬁ%mg' (;as?'o °€hj°8§r é'flg‘r‘ﬁ&%% %&)ﬁ’g@eﬁ%l a
front portion 3 to he | i ed an_abdpm nal rtion o weat er and
rear portion 4%%&)&%%%%‘% otfg)ggeh?%“ﬁg'?'f?%fp ament s, ?%aé'q ﬁlo'f’ ns fty
di sposabl e di aper_ 1, as_shown in the secti,gn of Fig. 2, an absorbent care
(absorbent | ayand difgh brlkiness, ik, pyovifesn89ft-CoREarhgteakiag to fhe
shown in Fig. 1, the absorbent core 8 is of an hourglass shape di nensi oned
to extend iR tHKinQfi AUWPAERTHi rEsRediaklnhBince dheyceptinnens ofilarentont
10 portion 3, through the internmediate portion 2, to a mdway position of
the rear porti ®xtendover theientireilsngthodctbarrespecifivend ayessr oftthe
core 8, there is laid a liquid perneable surface structural body 10 which
is formed of ceurfagmistructural body, no fiber end appears on the surface
thereof. Therefore, the surface of surface structural body is
so smooth.

15 In the surface structural body formed of the continuous
filaments, by providing a difference in hydrophilicity and/or
filament density between the upper and lower layers, liquid
permeability and effect of preventing the liquid from flowing
back can be enhanced.

20 The surface structural body having a difference in
hydrophilicity and/or filament density between layers can be
manufactured quite simply by continuously feeding continuous
filaments of different hydrophilicities and/or filament

densities and partially fixing-the continuous filaments.

25



filaments. 15 As shown in Fig. 2, liquid inperneable side sheets éi%ﬁJgLQZUUB
‘are joined to laterally opposite sides of the surface structural body 10,
respectively. These side sheets 9 and 9 are extended to flap portions 6a
and 6a on |aterally opposite sides of the igternediate portion 2, flap
portions 6b and 6b 20 on laterally opposite sides of the front portions 3,
and flap portions 6¢c and 6¢c I r.all oalte sides of the rear portion
4, respectively. In each frﬁqﬁﬁ’%ﬁhﬁggﬁa@k ﬁBEsH%F ¥G3nd the side
sheet 9 are joined by a hot nelt, type adhesive or the |like. 25 The backing
sheet 7 is inperneabi QBIPFﬁHFd'-n%-‘r"é‘ willdequpdersgged rRpre Spkdy fyfom
noi sture perneable resin film a non-woven fabric, a lamnate of a resin
filmand a non-theedetabled, desariptione. givenahereinaftesr cagli £rbor ek of
a mxture of crushed pul p and SAP (superabsorbent polyner) wapped with a
liquid 5 perneadconpamyringi drawingpubi fulrerepréfiérred sbapbdiment biofdethe
process, an absorbing paper, a non-woven fabric containing hydrophilic

fibers as pbi mypessnednent ion,t #Rikhkehowbees| hGIELinct be takeRIt&be
non-woven fabric such as a thr ough ai r bonded non-woven fabric, a point

bonded 10 non- VH‘.ﬁﬁﬂ:afﬁWé Ctoatﬁﬂurlrﬁ@iﬁ@.@nnorbwvﬁfef %QE:' c'ex a"‘n%‘t’lo'na‘%?rgi

non-woven fabri c a melt bl own non-woven fabric, an air non-woven
fabric or the I aei{:ﬁ he side sheet 9 is hydrophobrc or wat er
repellent. As own |€n @%‘l nd t he surface structural body 15 10 is
consi sted of thr ee | ayer a | ower | ayer 10a adjacent to the
absorbent core 8, an X‘ntzlrérrﬁ g’ﬁ' ayer 10b on the Iovver | ayer | O0a and an
upper layer 10c on the i nt rrredr ate layer 10b, Th ower layer, 10a is
formed into a strip E4%nd- )L oPmP 3’!“ Ve R A P\?PGPhe\Aﬁi"ﬁé’F&dr% ap
center portion of 20 a liquid absorbrng region of the disposable dia er
The int er ma@ atabgqrhant odrhicle ararr F-nﬁn ¥ 3 hEhrehee AmeRge0f]

The upper layer 10c is forned to have a further smaller width than the

i ntermedi ate | ajnrentolon THas iviewed direme a djiguidoireceivdngt eddes the center
25 portion of the |ower |ayer 10a. The upper layer 10c is |ocated "I 6 J
UL 2003 - 10 at the Rignt @r ipoa tdemrt ion shewingethed istpodabler di@per shown
Therefore, the surface structural body 10 is so protruded at the center
portion thereofid l®igi lg; basi s wei ght and bul ki ness are smal | er at

| aterally opposite si de portions, and are increased toward 5 the center

portion. The |ower I . 19a jiss & ?HﬂéhSlOf pei¥Pdctives FidwNBiEt & ld@rface
Simlarly, the |nterrre | at e | ayer 10b and the upper |ayer 10c are also a

bundl e of qegnti drd PEP thiBerifed PHNMhe Hordilipiuaapkl! 3fiBRASIn

lic, respectr ve These individual 10 continuous f filanents lla 11b and
1l1c extend in tlpﬁ jrectron over the entire length of the surface
structural body 19" vt hout interruption. Each of the layers 10a, 10b and

10c is prepared by o in filanment bndle tow' ),

crinped 15 conti nuou%ej%‘l gn‘é%?ssﬁc ﬂ)d&Pgﬁ%Lﬁgﬁﬁ%ﬁ?é"d‘a qu%’ﬁf ng
process, individual] continuous fil arrent S m each .to e ted
from each ot herd® r%ﬁ?‘?‘#‘%ﬁvﬁ%t%ﬁlﬁ %G’f"'%?é: ng‘{“& g gé"ﬁ;
uni f or m bul ki ness, for formng the | ower |ay er 10a,, the |nterrred| ate | ayer
10b and the upper | ay@kg408 19203T9ér§éﬁ9-| ramerquen%e\ua BLbSWREAYE
are fornmed of a heat-fusible, hydrophobic synthetic resin. For exanple, the
conti nuous 20 | aseernctunal Hody a:rmbglusedylbetMrﬂiﬁmwlwlﬁm@ﬁrcSflms@rsn of
core-sheath structure, such as those of PE/ PET, PE/ PP or the liKke,

si de-by-side typggconi ugeded fibers, 25 such as those of PE/ PET, PE/ PP or
the like, or nono fibers,

Fig. 6 is a perspective view showing a sanitary napkin
as an absorbent article according to a third embodiment of the

invention.

25
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UL 2003 -11 such as those of PE, PP, PET or the like. It is also

J

ferred that the continuous filaments 1la, 11b and 1lc contain inorganic
| er for whitening, such as titaniumoxide or the like, in the content of
.5 to 10% by weight. By whitening 5 procesg,- the urine absorbed in the
absorbent core 8 can be easily conceal ed fromexternal view The individual

continuous filanments may cul.a section.
Crinping is provided for D&%&%g#bh %' &PBI gggﬂ#é‘kggoﬁugaéaﬂ@ﬂon by neans
of crinper and nunber_of crinp is increased 10 by pre-heating cal ender or
hot air treatnent. | #%Er&P?BFnhﬂYﬁﬁtl?%r‘b’tﬂg]hb&r@ﬁE&?PﬁS Bereheefter in
drawi ng and relaxing are repeated to cause strain in orientation of resin
form ng the cordétidusin itemmsmtaf tthe preferterd enbadinertorof therpreseaft a
bundl e of crinped continuous filaments can 15 be perfornmed as fol |l ow ng.
Wi | e the bundlimventicomepthtref drEnee hottlemapoompagyingldrawians .onThahee
is applied in the direction along which the filanments extend, and then the

tension forge ifoYlRlwafedesdBEFEioh PIRARADUB SpECLLRE aéttamse&eé ake forth
i ndi vidual continuous filaments fromeach other for 20 opening. In the

al ternative, | tid e @PPYOViAG @ RADLOUGhORRAEEGLRNILRG SENChE Diiedtirt NG

sliding plates onto the bundle from opposite sides. In thi's nmetho

bundl e ”anspo”rﬁ}’ex&% . nai:ré fi?%{: :{an%&{el > Ho?veﬁ)e!zd' 2gl gh;sseté Ja.fije&"'l

the sliding plate VI uaI are sepdrate rom ach

ot her by slidi force f ni, h te 1.6, J 03.,-12
nmet hod enpl oyin rPét[tsCﬁthcﬂ%d:%ﬁ gcf)gg%ﬁg lgkg&ﬁ‘{&ggcségeée Brﬁ?)m%ﬁl yWJO e‘H:
co-pending U S Patent l,i ca ion, T AND APPARATUS FOR (OPENI N
CONTI NUOUS FI LANISS#RS" sP@F&EFang ﬁﬁihy E/E’éed’ L) o fBREQBCBat ¥ Oﬁl“‘m"’“
Application _No.2000-265458). 5 The di sclosure of the above- |dent| fied
comonl y owRed HIHGtHLRa0e not sRowR: imgetadd: inRrder ke &vioidRrReRssidy by
ref erence. The bundl e of continuous filanents thus opened has a small
filanment densitobsgurity A &hep presentyiigventionsher nore, the opened
filament bundle is subjected to 10 a spreadi ng (w dening) process to be
spread (wi dened) in teigg.wi Ut bs dar @dtanorview haf eaadispdetbilei mbadperdias an
Thus, there are forned the | ower |ayer 10a of the wwdth W and the

i nt er medi at e argbsgaftsent aget sclébaeedrdagofton ait firstalembodimentt v Wit h
Wof the lower |ayer 10a. 15 On the bundle of the opened and spread

continuous fil ayppdre fohd, T4 viiewsdngrbical Digiid Bedeikihg Wiadjurdye ofid he
continuous filanments 11b for formng the internediate | ayer 10b and the

bundl e of fyhe C&@édﬂ%ﬁshbﬁ@nﬁ&e ldfspotal 1y WidpehsnowRein IFaYEr 1108140 €

stacked. Fixing lines 12 are r med
3 is a partial perspective view of a surface structural body

16
‘pre
fil
0

to be used in the disposable diaper shown in Fig. 2; Fig. 4

is a section of a disposable diaper as an absorbent article

according to a second embodiment of the invention; Fig. 5 is

20 a partial perspective view of a surface structural body to be
used in the disposable diaper shown in Fig. 4.

Fig. 1 is a plan view of adisposable diaper 1 in developed

form, in which a width direction (lateral direction) is defined

as X direction and a longitudinal direction is defined as Y

25 direction. The disposable diaper 1 is of an hourglass shape



20 by nmeans of welding rolls, at |east one of which contains a pafk%HHL&@m
"protrusions for enbossing on the peripheral surface. At respective fixing
lines 12, the continuous filanents 1la of the |ower |ayer 10a, the
continuous filaments 11b of the internedia;g_layer 10b, and the conti nuous
filaments 11c of 25 the upper |ayer 10c are heat fused or wel ded by

i nduction heatin 96 J UL 2003 -13 with ultrasonic Wave to thereby form
into a sheet. Adtmandntemediate pegtion 23k be apphied te a zrexchrphrtion
straight in the X direction. The fixing lines 12 are spaced apart from each
other in the Yaofi acweaverhyaafpontieperviord Zobechppl ildwesecdn {bddmichal

|l ines should not be limted to the shown straight-line shape but may extend
in various foripgortfion ofaapkearer ahd horeaef peeBibAUPUEs | be CagPPLexi R t£d
to trigononetric curve or V-shaped line. It is also possible to provide a

plurality of shﬁ;; gdr){-ji% Idfes Wea@yri ttently 10 arranged at a given
interval in the Irection, so long as consideration is given to

prevention gf fallingou QaiFgégnggsdﬁn/%{ﬁops pey %&B%’t E'Rnaﬁ%gé%stgé_}?r&f

fixing line patterns are disc In co 'y owned CO- pen

pat ent applicatj.on, ,f rm RT ACE .15 LAYER W .TH
CONTI NUOUS FI Lkll\%:nl AR P%& %@%pﬁ%&§ lé(Rg'F ;E%%‘n%“ Brf’?‘%‘ﬂ‘b
based on Japanese Pate | jcatiQn No, 2000-265467).  The, di scl gsure of
Che above | foncRBePeARHsRRGK A ANSE BeondIRORIAR Bidert, ShEIARSRTRANE
w || be herein incorporated by reference. O course, it is 20 Eossiple to
repl ace the sh&are iSilggofi ARshoREGL28s thane dimensisned to aytendt inther
the like. The surface structural body 10 can be easily manufactured by the
f or egoi ng pr ocdsngiftuddadiln ¢l et tsitcac inop thanisivait @oadift iidne abritienutrent
filaments for' formng the |Iower |layer 10a, 25 the internedi ate |ayer 10b
and the upp@r |portrick0@, arthirdugh nthe imtermediate/@uoxrticnd 2 hecdundhizbedyy
means of welding rolls . In this manufacturing process, noreover, the

wi dths, basis \wisgitiomrE hhirears gorafionedpeconve 1iyeid cedebeind aside

varied. In the shown enbodi nent, the surface structural body 10 has three
| ayers. surface of the absorbent core 8, there is laid a 1iquid permeable
surface structural body 10 which is formed of continuous
filaments.
15 As shown in Fig. 2, liquid impermeable side sheets 9 and
9 are joined to laterally opposite sides of the surface
structural body 10, respectively. These side sheets 9 and 9
are extended to flap portions 6a and 6a on laterally opposite
sides of the intermediate portion 2, flap portions 6b and 6b
20 on laterally opposite sides of the front portions 3, and flap
portions 6c and 6c on laterally opposite sides of the rear
portion 4, respectively. In each flap portion, the backing
sheet 7 and the side sheet 9 are joined by a hot melt type
adhesive or the like. -

25 The backing sheet 7 is impermeable to liquid, and is
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5 However, the nunber of |ayers should not be limted to three. For

"exanpl e, the surface structural body nay have two | ayers only of a | ower

| ayer and an upper |ayer, or may have multilayer structure of four or nore
| ayers. As shown in Fig. 3, the single-layeg portion which 10 consists of
the lower |ayer 10a has a thickness T1, the two-|ayered portion where the
| oner | ayer 10a and the internedi ate |ayer 10b are, stacked has a thickness
T2, and the thrioEmes, ef & modsture pernerbld das imEilBna npayeevenLahnis,
internediate | ayer 10b and the upper layer 10c are stacked has 15 a

t hi ckness T3. Bhdaminateqnf Aares it rfidmant »aop-wovieastabtier ent the like.
t hi cknesses and basis weights at the respective portions in the width
direction (X diThectabmorbentr coxansl ds fhemedi ofnasmiXture off erustwd pHlp
to 8 mt, the thickness T2 is in a range of 8 to 15 nm and the thickness
20 T3 is in a rajwesab lGsiperibsoebere et Gtambed N&rithnoh e-1l RYUABT
portion of the thi cknessésTlls?s in a ranglga% Z\éﬁto 75%/ m-, the basis d
wei ght oftet?&d-é@bqr ti fa 1 | EERESSP i I g 4 n

to 100 g/m Ban t he baseiega\gg?éhff%?'atlﬁgsﬁ eﬁ(l ayerl-égdpgrétlf%% (E))? ?ﬁ:’eﬁrde?:5

thickness T3 i, ldndhd ange ﬁﬁﬂbi]l%océa%s%?p erﬂ%}h—woi' ~fa]é#icf20coognfaijrﬁn(a1

t he other hand,” an average anen y of the entire surtace
structural body 10 ingcl,ud] the | ower .layer 10a. the inte diate | ayer
T0b and the upySrreRio it Firetd, o Brisdey; cgnBnent. O8I BChkS s The
finenesses of the continuqus filanments 11a, 11b and 11c form ng the
respective | ayers ar &€ S&a%ﬁb‘ée Bl.lf %BIEBQdng,a %ﬂﬂ"ﬁ?%?%rg%t?ﬁﬂ-q fuch
range of 1.1 to 11 dtex. In the individual continuqus filanents 1l1la, 11lb
and 11lc, numberasfacthgpugh airy hopded opon-veven Sabrigdcha Redntr Jaendad v
10 in a range of 15 to 30, and crinp nodulus of elasticity is preferably
greater thdf ornauwdver fabyicaispunobondedmans-wovendfahric s 4 sponslaged
crinp nmodulus of elasticity is based on JIS L-1074. In case of the fil anent
of a fineness |meas-wdwen Tabrdicgxa meltnblowh naredvarfer) fABmiN,18ni sinpEidd

in pulling direction, and in case of the filanment of a fineness greater

than or equal thor-Wwovlefabgici ot tthd liked Brofé&abvily, theppidedheaetpalis ng
direction. Nunber of crinp referred to is nunber of threads ( peaks ) per 1

inch (2 5 M) yhebgHebididre Alated@ddpelampid.ed. 20 On the other hand, the
crinp nmodulus of elasticity is expressed by: ~(b - ¢)/(b - a)~ x 100 (%

wherein a is a |engt maofshwnaqﬁnbézsfg@nzt kPR sh%ﬁcbssﬂ?ﬂé{:ﬂja} tl)ﬁfdt%ﬁN

| ength when the crinp 1s stretche y applying 25 a tension force o
per 1.1 dt 15 fofo 3108 cho%%%ﬁ:e@rb% %hree layers including a lower layer 10a

adjacent to the absorbent core 8, an intermediate layer 10b

on the lower layer 10a and an upper layer 10c on the intermediate

layer 10b. The lower layer 10a is formed into a strip (band)

form of a predetermined width W including a center portion of

20 a liquid absorbing region of the disposable diaper. The

intermediate layer 10b has a smaller width than the lower layer

10a. The upper layer 10c is formed to have a further smaller
width than the intermediate layer 10b.

The intermediate layer 10b is located at the center

25 portion of the lower layer 10a. The upper layer 10c is located



: . S 16 JuL 2003
16J UL 2003 - 16 is a length as applied the initial |oad again after 2

‘'mnutes fromreleasing the tension force. In the disposable diaper 1
enpl oying the surface structural body 10, since the portion for directly
contacting 5 with the wearer's skin is forn¥¥-wi th the continuous
filaments, no fiber end appears on the surface thereof. Therefore, the

surface struct ekl ebhRisHefor BRAE £APLARLALEEL 1RGN dHIC %ﬂegsir‘?,r?b

Furthernore, since the contlnuous filanments can nove relatively

t
fol | ow novenen arer. LR, surface structural,k bod
becones | ess itljtl’l %@%os?%gagéghg R{)gg,WhJeéls{?r %é'géré‘ae‘ﬁlc?grﬁﬁe 8%
so bul ky as to prqvide, superiqr. cushiqgning abiljty. pwn in Figs. 2 and
3, the surface qurr%lf(ﬂ%}:gﬁgSBEa:hf%‘ ﬁggq}ar?é'%l 'ﬁ?b@é? aﬂﬁ%igége% aze fppller
center portion. 15 Therefore, when used for |ady or girl, the surface
structural bod2tdatexaldy-appryite gide pertiaeng, sandafe ingreased taward
wearer, at the center portion of the thickness T3 . Accordingly, the liquid
such as urife dihmieenyar fpagrhiome di scharge region of the wearer is
i mredi ately applied to the upper layer 10c 20 tightly fitted thereon, so

that the liquid nmay [Tees loWwerubdyehel Ozuribaacbwidleioff ebnbddvodd fiildmmtits
causing lateral spread, to be absorbed in the absorbent core 8. In short,

since the surfacea st siainagliybathe iftesne@gatadidyer’ 16b An0tRE upperBifey '
s discharge region and a gap between the di scharge region and 25 the

surface struct urgd ahedy146 4 bubandl ¥ fSierhudvd ¢iabmbARka0n 3:&1 8 vhddie

2003 -17 of liquid such as urine can be successfully prevented.

Furt hernore, si ) I U  Lapent ; d X ' he
| ongi t udi nal di9hSemt] “?’@% ?ggg}igﬁ#o@h}%ﬁs&ﬁos At A éég?gl‘,{ﬁ@ﬁ’eﬂﬁ%"ui d
i s preferengial ' [ I [ [ ir jon.to thereb revent
| ateral | egfgageé('l}/'}'n"glt%"goq'{vjﬁ g? %gﬂ%aggtllold%?f ?;g ﬁﬁég?oﬁééﬂir‘& tré? gccgl{%‘gtm“
continuous filanents,11a, 11b. and .11 re fixed at_the fixi li.nes, 12
cpaced apart | (P EPGRCRS HEPSEh P EPE AUE AR rarchRaAk BRAR 1031 iRt
of the liquid in the Iongitudinal direction 10 in the surface structural
body 10 can be ¥HBEFTURE PR facilitate guiding of the liquid to the
absorbent core 8. In the surface structural body 10, hydrophilicity of.
continuous fil anents Eagh o€ tdie layers 10, Lok aadehfc |igyprepared byepgning

such that hydrophilicity of the |lower layer 10a 15 is higher than that of
t he upper | ayera 1@dlamenstuchunihe (called as *“tow”), in which crimped

15 continuous filaments (1la, l11bor llc) are bundled. By opening
process, individual continuous filaments forming each tow are
separated from each other and spread in a width direction of
the tow to provide a uniform bulkiness, for forming the lower
layer 10a, the intermediate layer 10b and the upper layer 10c.

20 The continuous filaments 1la, 11b and llc are formed of
a heat-fusible, hydrophobic synthetic resin. For example, the
continuous filaments 1lla, 11b and 1llc may be conjugated
synthetic fibers of core-sheath structure, such as those of
PE/PET, PE/PP or the like, side~by-side type conjugated fibers,

25 such as those of PE/PET, PE/PP or the like, or mono fibers,
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hydrophilicity is increased in the order fromthe upper |ayer 10c to the
‘lower layer 10a ( i. e. , hydrophilicities of the upper layer 10c, the
i ntermedi ate | ayer 10b and the | ower |ayer 10a are varied in ascendi ng
order fromthe upper |layer 10c to the 20 |loyer. |layer 10a). Alternatively,
filament density may be different for different l|ayers, for exanple, such
that filanment density of the upper |ayer 10c is higher than that of the
| over |ayer 10a3ueh asuthosraef R aRBntPRRAS thediikehe Ibwes adlspepreberied
hi gher than that of the upper layer 10c. of course, it 25 is also possible
t hat both hydropthdti chey cootivwsasy fdlamentst J1d), L 12803and 18 1di f E6neain
for different |ayers. For exanple, if hydrophilicity is increased toward

the |ower |ayeridé®eganhe filddrd fouchhitenings Aol agdtiahhém WnbRle baVeke
10c is drawn to the continuous filanents of the underlying 5 layers to be

easily gwdedt e te t LRQVe
hydr ophi |'i ci ty ?Jé*@dec?{gzgie%e{%m@t(ﬁ% dupspeérhl Flaf/%:?ﬁl(‘)'}?l(g?& of eYatﬁfgenhng

upper | ayer ol &Mregggmn babPed il §B§Pr§§¥ﬂ;’rd §RaR baegégégﬂg

by the absor core vel'y preven rom oW n

toward the 10 Ve, f dens edto rd the

| oner | ayer 10\52581‘5'%%'3??% glUC Hid srrlﬁ% ‘Iélﬁ‘ﬁbl i I ](fg"baz]r F2Y n‘iﬁ‘&si s
d b | ffect of the high t hi

i qui d per meabi FITREREE IRk e A o w"’a&ﬁ s anace et ohqui d

such as urine toward the 15 wearer's skin can be successfully prevented.
Here, a difference i CHyRHhiiS Proyided: E9Enthe Lonyimuaufc £ilameptsr epen al
chem cal nature on the filament surface, and hydrophilicity becomes higher
at | ower cont acprediéteion by-meansiqf cuinper andinuphepiaf ¢rimpsis ingoeased
this enbodinent, as set forth, the continuous filanents ate hydrophobic
filanments, lﬂjchbys m—d&eﬂta‘atd1 tajpendenj umat hdtf | Hirs mfeaimenR .or R/ PtHe
In the case where these hydrophobic continuous filanments are treated to be

hydrophi lic by appéyhagive hydtlophidh ¢ mid-trealtiingn callendelrs sdehatfg oanQS
the continuous filanments, a difference in hydrophilicity can 161J

2003 - 19 relaxing are repeated to cause strain in orientation of resin
forming the continuous filaments to cause crimp in coil form.

Opening of a bundle of crimped continuous filaments can

15 be performed as following. While the bundle is transported

between transporting rolls, tension force is applied in the

direction along which the filaments extend, and then the

tension force is released. These processes are repeated to

separate individual continuous filaments from each other for

20 opening. In the alternative, it is also possible to perform

opening of the bundle by urging sliding plates onto the bundle

from opposite sides. In this method, the bundle transported

between transporting rolls is slidingly contacted with the

sliding plates, and individual filaments are separated from

25 each other by sliding contact force for opening. The latter
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be provided by using hydrophilic oil solutions having different
‘durabilities against liquid. For exanple, onto the continuous filanments of
t he upper layer 10c and/or the intermediate |ayer 10b, applied is an 5
initial hydrophilic oil solution, nanely aihydrophilic oil solution which
can relatively easily drop off as contacting with water or other |iquid.
This kind of initjal hydcophilic. oil .soj.ution may be PEG nodified
pol yest er, poI98§b3?h?¥8i89épﬂy%h§hl ,n%ﬂégﬂt RFhoPeendieclesed) in
pol yoxyet hyl ene 10 al kyl ester, alkylsulfonate Na salt and so forth. On the
ot her hand, ontemRpRl¥symed 6asPendanad il sSofPatent dppd icaydenifns “MEBHORA
is a durable hydrophilic oil solution which is difficult to drop off by
wat er or ot her ANPqAPRARATHSFAR SQRENING CONTINYQUS FELAMBNESI i ¢cdaliming
solution. The 15 durable hydrophilic oil solution may be pol yether ester,
et her noni on, peligeibphbased én gdpankesed@atent Apphicat hon Mo . (B0 006558 )ENe
am de ether, alkyl imdazoline type cation, polyglycerol polyester and so
forth. Wtlig t henaydigehobugeOidt Stalt alvdve DEAdE 1 fid SEORESELY 20wh&d MBKE
the durability of hydrophilic oil solution against liquid higher in the
| ower | ayer 10 ae | gneg | O0Rring i bht e '

Seﬂggﬁ? gves.! a¥eent ﬁgPil@ t4bh! ¢4 ggrgiﬁ lﬂcgkgggﬁtgﬁdeOb'

hydrophilicity™t hose of the upp and I nternedi ate | ayers C

In case where I S r =~ 1 I.C ' us
25 111 ament s wPBSARRDar oty PrAdLeiot Seltdnfbas; £01aHEHAP SRRk ol gifld H8
-20 hydrophilic¢ qil.so Lon i s L ed t continuous fil nts of the
i nternedi ate Iaygwa}Sb%gihﬂe?hed%ﬁggtyeaﬁgd?E;%ﬁ$?c?Qﬁqrﬁﬂﬁlﬁ* ‘i's applied
to the continuous filanents of tg: | ower |.a e{ 10a, hydrophilicity can be

i ncreased in the or dEREFRGHPGre P}lﬁ)BBFnFQy tlament (9"%‘%&? dRetul d 59,
In an alternative, a difference in hydrophilicity may be provided by

varyi ng apf i cat ppreadbugt (wideming) prasdass toobe spread o&"kﬂ#ﬂqmi fin the
fineness (1 dtexy of the continuous filanments of the upper, internediate
and | ower | ayewidtbolinesition badaMma pradedermined widtphilhuei t therxs abe
increased in the order fromthe upper |layer 10c to the | ower |layer 10a, by
appl yi ng no hydoemed| the dowexol ayenrl Oaoof tthe whtthuwuant thednteriheédiatet he
upper layer 10c, by applying small anmount of hydrophilic oil solution to

t he conti nuousahdl apper sl dyldrslon anbel 0otef weEdithisesha)ter1Ovan ahe kidth
appl yi ng greater anmount of hydrophilic oil solution to the continuous
filaments 1la ff ohenkoVBwekraY8yetOfoalt is al so possible to provide a
difference in hydrophilicity by utilizing hydrophilic fibers. Hydrophilic
20 fibers n draw ngjs r iy 0 e o

Her e, exan%?es of tEghhgg%%pﬁy??%gf?ﬁﬂr%ﬁ€ngpgggdh3!ropﬁ???é&cgﬁPgﬁhgggs
filaments, sucl, e I t n r i1 rat

fi bers, such agl§§F%B§P %g%lﬁf%s%g%e‘fﬁtegégwg;a?r%?é? }g@%f ot%) T ﬁ:{ﬁgxl lf ﬁgy
be 25 increased. in the order om the r_layer 1 to_the | ower 16 J
0L 200 21| Kpercamirisis sLRgntR 4 1BhEEr (BXBinatne Antaferditteralnty .
conti nuous fil aments_not grocessed by hédroﬁhilic lreatneni b forning t he
i nt er medi ate | 49Bran@d-hg bHndle of Fh,FBRELINNGHS ;| ThlaAmentq Jienter £PEMBg o
be hydrophilic, and by formng 5 the |lower layer 10a with the hydrophilic
continuous fil &h@nuppesutayes lipareistanked.osBisingal tneenl? prepiremed
hand, the hydrophilic short fibers, such as natural cellulose fibers, may
be bonded 2@ t by mednepbfbweldinygi nadls,fatabensts arie td whuiar domtaing0a

wi th an adhesive or the |ike, for enhancing 10 hydrophilicity of the | ower

| ayer 10a. Nexpattetnfd£peoeeusiofsfir smboss beg adj thd perttphenayisugface.

At respective fixing lines 12, the continuous filaments lla
of the lower layer 10a, the continuous filaments 11b of the
intermediate layer 10b, and the continuous filaments llc of

25 theupper layer 10c are heat fused or welded by induction heating



the fineness of the continuous filanents. For exanple, by enployi ng}s JUL 2003
continuous filanments of a smaller fineness, the f filanment density can be
made higher . By varying the finenea s , 15 it is possible to nake the
density of the lower layer 10a higher than gfat of the upper |ayer 10c or
to increase the density in the order fromthe upper layer 10c to the | ower
| ayer 10a . On the other hand, by varying nunber of crinp of the continuous
filaments and/ it asitrasaiig Wwave ter ithereby feormo insot ansbeetii | aments, a
difference in density can be provided between the |ayers. For exanple,
density can be nade INsglstowny inneigas 1nandBbarachi fdxiifg 0finehe2 copténupUS
f filaments . On the other hand, by increasing the elastic nodul us of
crinp, density gaetikaigheei®dhe? diirdetions aTﬁéCﬁi:@imq)fLiaedi18233§ébé;§>aced
di aper | A according ~3 $J UL 2003 -22 to a second ‘enbodi nent of the
present inventi i 1 S C U 2y, S ! 0. IS
difhrt 'eddi Gach YEHERC 4 S thiC iubaleBeduny Q;&P%J;é‘%é;f&qéq '

used in place of the surface structura y shown i n” FI cep

t he surfacegstr b t j ' r. | as.5.th a
structure ag ”%J[CE&& %{'heﬁg?%%g%éb?g"g’{’ig%?ﬁ% eﬁ‘?lg"ﬁh%g nghﬁg‘\l,?% i%rg‘é%?ﬁeﬁ? ,nﬁl%e
surface structural bo 20,1 s,formed by.stacking a |lower |ayer 20a, an
Thtermediat e | AR EEEaRanER L iBRCaRY BHEREY kedn iR vaioia 2othes ton,
and 20c is prepared jn the sanme pnanner as in the first enbodi nent 10 by
opening a f filfARRISundPe (I afoEm Qf "qpEinuous hljpec RRPTOKIA@ted "to
continuous filaments ( 2la, 21b or 21c ) are bundled. That is, the |ayers
20a, 20b and 20 iganamatikr SMIyGeAEVcthaped ddder.i | kel a1BDapogshbiaco
21c, respectively, to have a predeterm ned uniform bul ki ness. The

i ndi vi dual contproide 15 fpilunadity f, shopt afdxing didineel intetmittently
direction over the entire length of the surface structural body 20 w t hout
interrupti d0. lartdmgehatn ericdmenterdvaleier theh directidhat sol bywg aHb
and the upper layer 20c are individually formed into two 20 parallel strips
(bands) which adend dedaion hst ejibdry @BPOsiéwerst fsh POF! | £4TE] 1tig t Bat! ayer

| ayer 20a to exposed the center portion of the [ower |ayer 20a. re, the
width of the | operapeines. 20@arfohd’ ddkelrhaRibie of diRe Oknbke I#iLAMEN A&
| ayer 20b ( i. e. , the total width of the two strips of the internediate

25 | 20b) | L gt i g b | L desnd l
63 'L 2008 - YT G LRCLPREA ThocBRpALg, GRd S B ELY: 5.

wi dth of the two_strips. Gf. I per. | WaTe [RVA oLt J S
il anents. formBREEHE s Ay lF" 365, “HFkoraily Aol eI e
upper |layer, .20c_are fusiagn fo ch h at. fxi | ines 2 ich
are spaced 1§par@’f$%nﬁi§8h %%S&]Oi’st h%fM&CMn W%@;Wt%ﬁoﬁéf
Thus, as shown in Fi .. O the, surface structural body 20 has three portions
i ncl udi ng si ngl'%‘m%ﬁ& cetfHAiMNg | PrACLLY niRagrds an, {3RenesR  cfptent
portion of a thickness T2 outside 10 of the single-layer center portion,
and t hree-| ayerhﬁpbt#é#-‘b?ﬂ No. 2000-265467). The disclosure of the above-
identified commonly owned co-pending U. S. patent application
will be herein incorporated by reference. Of course, it is
20 possible to replace the short fixing lines with circular
dot-shaped fixing portions or the like.
The surface structural body 10 can be easily manufactured
by the foregoing process of feeding and stacking the bundles

of the continuous filaments for  forming the lower layer 10a,

25 the intermediate layer 10b and the upper layer 10c, and fixing



of a thickness T3 outside of the two-1layered portion. The thi ckn@?s@ﬂ'yl-'l'zi",]3
‘T2 and T3 and the basis weights of respective portions are the sane as
those in the surface structural body 10 shown in Fig. 3. Also, the fineness
of the continuous 15 filanents and the averpge filanent density of the
entire surface structural body 20 are the sane as those in the surface
structural body 10. The di sposabl e diaper |A showmn in Fig. 4 is

particul arly suthedlundleshy Beand oF wehdingselife sin ftdds manufactutingdy
20 20 having high bul kiness at laterally opposite sides is used.
Furthernore, siprecess, soreovers: thet widthbodya2ls hesightrsgankdubil RERes 8és

| ateral |y opposite sides where the internediate | ayer 20b and t he upper

| ayer 20c are |ofaredpethivenilayerdi atan | byecfrad@byandriba.upmel toyesheds
substantially serve as | eakage 25 preventing banks for preventing | ateral

| eakage of urinémbodimén¥, WHe RIFacesteuelUEaE bSdP 1@rﬂa>é Eﬁrb@elﬁgéfé‘ce
structural body 10 shown in Fig. 3, the surface structural body 20 y al so

have a differengsy t gf n n rs.
For exanpl e‘5 hydr o éﬁb{?/mﬁmé]hgﬁgré%% slc'i]l Tﬁthogeﬂ? ]t%ue (Si/v\\gg a‘%?
20a may be hig t f e hilicit

and/or fil arrenhbe'%lé és%}; lr@ %e %gg‘rf éggeét%ﬁxﬁﬁrggcba% Yf"?%%[ ﬁﬁﬁe#’ayﬁffﬁr
20c to the Iomr?&\é&r order dtoo enhanc | eakage 8 ventl ng effect,
on the 10 ot her® ? @Yﬁ’éﬁﬂ ] “tsl?ep':r 9YRE- A qbﬂ Y hawempltilaverne
upper layer 20c_than that f_the | ower 20a. It is also possible to

i ncrease densi t§t ?W’f‘?ﬁecﬁﬁe@q‘?cﬂﬁtwq oﬁlﬁeq%yer 20a to the upper |ayer
20c. In the alternative, i s possible_ to use hydrophobic continuous
filaments treated to A% %BOWdrlé\pHﬁQ-c 3s the ®wnglerdayer |powtien 2whicl
the lower |ayer 20a and to subject at |east one of the internedi ate |ayer
20b and t hdOuppeonsists @0c the weewer r dpgkki @a rieas mantthikdknessharici nghe
function as the | eakage preventing banks for preventing |ateral |eakage of

urine or the |itwo-Pdyéred hpordiathi nwherehotie i Lokiegs. 1dyepd Foa t Aad evkage
preventing banks can be forned by stacking the bundl es of the opened

continuous fil ajppétmediatddatks (0b.- £re sthtkedhes EEhatbknabd MPPANG ENET S
20b and 20c) on the bundle of the opened continuous filanents 2la (i.e:,

the lower |ayerrgp@g- Féd RFént et | portid P vredivhe by hﬁy@?”@@é' S€he
W th 9 6 J UL 2003 -25 conventional |eakage preventing walls each

d of h Qﬂﬂg
S(r)rer\}:l)gﬁ? i ng bgnksﬁ%an @iﬁ?%?eg.ﬁ rTrgFaghisa%ta{slﬁgeen eesrcﬁpgsﬁr%%g:é%% aas
surface str. tura g 0 a&ﬂ 0
Shr cos T ayerdn o baEaREShEoR0 . MnA0  TAR elsadsy dtcdithal, i, 1 has
Ia;r/g(ras %g and}%ﬁ my be E'?trad frorsnth syrface tructurah bodi :as 10 aﬁd
00 o pr ovi g tSCEFaERRE ot BErkheseas  BRHoFasE, WaLdhne | hcihe BoRBREF LS
| ayers 10a and 10c and the | ower and 10 upper |a ers 20a and 20c,

respectively. FPQFtiong in jehepeidih direstignvihdidFestdiondry napkin 30 as

an absorbent article according to a third enbodi nent of
For example, the thickness Tl is in a range of 5 to 8

mm, the thickness T2 is in a range of 8 to 15 mm, and the thickness
20 T3 is in a range of 15 to 25 mm. The basis weight of the
single-layer portion of the thickness Tl is in a range of 25
to 75 g/m?, the basis weight of the two-layered portion of the
thickness T2 is in a range of 75 to 100 g/m? and the basis weight
of the three-layered portion of the thickness T3 is in a range

25 of 100 to 200 g/m’.
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the present invention. In the sanitary napkin 30, an absorbent core is
‘provided 15 on a liquid inpenaeabl e backing sheet 31, and on the absorbent
core, provided is a surface structural body 10A having construction simlar
to that of the surface structural body 10._sppwn in Fig. 3. At laterally
opposite sides of the sanitary napkin 30, noreover, provided are | eakage
preventing walls 32 20 and 32 formed with hydrophob| c sheets. These
hydr ophobi ¢ sheets al® jthiensghes hpadhadri AYesaget £3lament sdensity abpdss t e
flap portions 33 and 33. The surface structural body 10A of the sanitary
napkin 30 i s ceEntimetsatfiace sdinutturade bodyntor imdladingnthe ppewe? 5 d
of continuous filament bundles, which are stacked in 96 J UL 2003 -26
the same mannerlQas, ithet hatemnédiatetaysériridb hadytA@ e layer 30c3idnt
t herefore designated by the common reference nunerals 10a, 10b and 10c,

except that the wiRje loy @, 0bQC tics ol. @qa@q@ma; t he | ongi tudi nal center
portion of the sanitary napkin ( i. , 5 except that the upper Iayer 10c

does not exgend over gifae ?HEhEBsE?'@%Q}% cBHEﬁﬁH%QC@ feifid 13, DPP )ang™"e

i ndi vi dual conti nuous f| arrent S 0 ayer I Nt

| ayer 10b and t rqtd fu5| n_ bonded X|n

| ines 12A of c e g%e}%pgé&o&g ]bﬁ'fﬁégc?y 99 8% h %é)
surface structuyal bod 10A si nge t.he center %rtlgn i s_bul t he bul ged
center portion BHSfenaRlYy ig, & FangesOfatgd Fgidnd Fxt he wearer

to facilitate preventlon of,  ateral |eakage of nenstrual blood. 15 Also in
the surface structurd® b ﬁylwlq%GBﬁFFPEPP9 fidamanteehday i Ygndd 1c,
i ncreased in the order fromthe upper layer 10c to the |ower |ayer 10a, for
i nprovi ng | i quinighenesring ignin Acrange ednd itag3 9 Pex h@cba@ﬂd@r¢ﬁmhﬂ¥ | t
I's al so possible to formthe surface structural body 10A only with 20 two
| ayers of ffle liowsx ramyge dfalarkb t3@, Lapdretinermddelus of elasticity is

preferably greater than or equal to 70%.

Number of crimp is based on JIS L-1015 and crimp modulus
of elasticity is based on JIS L-1074. 1In case of the filament
of a fineness less than 5.5 dtex, an initial load of 0.49 mN

15 is applied in pulling direction, and in case of the filament
of a fineness greater than or equal to 5.5 dtex, an initial
load of 0.98 mN is applied in pulling direction. Number of
crimp referred to is number of threads (peaks) per 1 inch (25
mm) when the initial load is applied.

20 on the other hand, the crimp modulus of elasticity is
expressed by:

{(b - c)/(b - a)} x 100 (%)

wherein a is a length of filament when the initial load

is applied, b is a length when the crimp is stretched by applying

25 a tension force of 4.9 mN per 1.1 dtex for 30 seconds, and ¢
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On the other hand, while the surface structural body is formed only with

‘t he bundl es of the continuous filanments in the foregoing enbodi nents, the
surface structural body may further conprise a |iquid perneabl e non-woven
fabric sheet, 25 which is provided beIom1anﬂ6Loined to the bundles of the
7 6 J UL 2003 -27 continuous filanents formng the foregoing |ayers. As
set forth, in the present invention, the surface structural body of the
absorbent artici® ardengshpagvapplieddde iiqditdajeloadbagaily afiter 2 minutes
successfully preventing flow ng back 5 of the liquid. Furthernore, the
absor bent arti cfromeyeleasisy pehe drensisin dfopage.ability for providing soft
contact feeling to the wearer's skin. This surface structural body wth

di fference bul ki nessem ( #aee &19&@&@1@1& Witdped fferams1dytiPriine chhifs.and

densities) can be manufactured through 10 sinple process of” stacking the

Che prosent | Ve o res Hody ToP) S1aC i BRLEToh ol WinReRT, oohtatt i
tho art that o RELEE CEEEE0ee 4 SXIACh Sobied\ET ke RN Bhlangies
pi i1 and SLopt drvete i abBAEe, 8R FbR, sTHERES AR, DRbeERTorRy ekt on
shoul d not be understood as |im.ted to the specific enbodi nent set out

above but to i ndY & PEIYGTUTFL Loy PROYIASS PROQER Gontactytealing oggthe

within a scope enconpassed and equival ent thereof with respect to the
feature set outSkini hFurthermeres gince the rastinueust filpmentsotan heove
continuous filaments nay al so be applicable for the back aide of the
backi ng sheet trelkstieelkfoeedyeko doldidwmosenentppf ithet vearémnss s&dim, the
di sclosed in 16 J UL 2009
10 surface structural body becomes less irritative to the skin.
Also, the surface structural body is so bulky as to provide
superior cushioning ability.
As shown in Figs. 2 and 3, the surface structural body
10 has the largest thickness T3 at the center portion.
15 Therefore, when used for lady or girl, the surface structural
body 10 can be easily fitted on the discharge region of the
wearer, at the center portion of the thickness T3. Accordingly,
the liquid such as urine discharged from the discharge region
of the wearer is immediately applied to the upper layer 10c
20 tightly fitted thereon, so that the liquid may pass through
the surface structural body 10 without causing lateral spread,
to be absorbed in the absorbent core 8. In short, since the
surface structural body 10 can be easily fitted on the wearer’s

discharge region and a gap between the discharge region and

25 thesurfacestructural body 10 is hardly formed, lateral leakage



-28 comonly owned co-pending U S. Patent Application, for "ABSO&&EN¥'2m3
ARTI CLE W TH BACKI NG SHEET HAVI NG CONTI NUOUS FI LAMENTS" (claimng priority
based on Japanese Patent Application No. 2000-265527). The discl osure of
the above 5 identified co-pending U. S. Patignt Application is herein

I ncorporated by reference. Al so, structure shown in the comonly owned

co- pendi ng U. S.Ug%tent Aﬁéh#cation, for "ABSORBENT ART| CLE W TH SURFACE
MEMBER OF CONTPRuHEUAA) ANERTE® RELAP,FAD BPi SRFESSBLRLLY Aroventade Pat ent
10 Application No. 2000-265496) is, applicable for the present invention.
The discl osure of thEUEEBEEMPEENtSINGRILRE-GROTHINNPUS £ Elapantatl Lappl 1k andon
I's herein incorporated by reference. 16J UL 2003 -29 WHAT IS CLAI MED
|S: 1. An absolBenextendcir theprngibydinalidiferpiomygibtiéreatiang of the
structural body; a backing sheet; an absorbent core di sposed between said
surface struct diapolsattleaddaperdlhatkenyighidt is Smeif enertaiel 18 rqiciidedalin
body bei ng fonaed by stacking bundl es of continuous filanments into at | east
two |ayers sndtrper LoAgivudina DdisRict icntbntieesely lpreent PAtSAAT leakage
respective | ayers together, said individual continuous filaments extenglng
over the entiregyl epghh Alqetd! diFESOEGH | YK '&%?ééci&ﬁ‘g!e' e, d L2YEES the

I nclude: a |l ower |ayer positioned adjacent to sald absorbent '|ayer; and an
upper |ayer posj.t.l L a t Y. | |l er
wath than t hatoprIBERyE BHLaRRALERN fa S A0H B8 1186e Fked ¥k AFng
exclusively at .a _cenfer portion or.laterally. 0Si .Si de.por.tions af said
Cower | ayer . 21 3F8 L4 egRoerhanary sndnd fongi PERPRal fizert PR by BB alyels; o
| ower | ayer has ,hi gher hydrophilicit han ,sai d r | ayer.. 3, The .
absor bent arti BiECRPeAPERAGING ALY lﬂul\ﬁhb?éﬁg%piapﬂggﬂﬁém;é’;ﬂe‘?eq@@n
formed of hydrophobic continuous f filanments not subjected to hydrophilic

t r eat nent, 1énd imgj the oiBr faggerstructunal) podyoslQ 3gaps ke xegtsicted to
hydr ophobi ¢ continuous filanments treated to be hydrophilic or of

hydr ophi | i ¢ corfiricddddatie igwhding. of. thkreliguidbtat thet abserbentetorerdh in
claim1l, wherein filament density of said upper layer is different from
filament density of ga dheowsnrflameestmctiiralalodybdrtt, drytdrdphids cigty fofr t h
in claim4, wherein

continuous filaments may be different for different layers,

for example, such that hydrophilicity of the lower layer 10a
15 is higher than that of the upper layer 10c, or such that
hydrophilicity is increased in the order from the upper layer
10c to the lower layer 10a (i.e., hydrophilicities of the upper
layer 10c, the intermediate layer 10b and the lower layer 10a
are varied in ascending order from the upper layer 10c to the
20 1lower layer 1l0a). Alternatively, filament density may be
different for different layers, for example, such that filament
density of the upper layer 10c is higher than that of the lower
layer 10a, or such that filament density of the lower layer
10a is higher than that of the upper layer 10c. Of course, it

25 is also possible that both hydrophilicity and density are
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filament density of said |ower layer is higher than filanment density of

'sai d upper layer. 6. The absorbent article as set forth in claim1l, wherein
said surface structural body further conprises an internediate | ayer of
said continuous filanments between said | owerglLayer and said upper |ayer,
and wi dths of said |lower |ayer, said internmedi ate | ayer and said upper

| ayer are variegd in descendin der fromsaid | ower |ayer to said upper

| ayer. 7. The éﬁsﬁ#ﬁ)‘&ﬂtﬁqﬁeﬁo et layier$«in claim6, wherein
hydrophilicities of said upper |ayer, said internediate |ayer and said

| ower |ayer are vari @I gxanpdedi 4§ kydreophibingity daupperehapdrtowasdithe

| oner | ayer. 8. The absorbent article as set forth in claim7, wherein said
upper |ayer is Yawerdayerhy@appiisbildqudd: suchws irliasemppslied to $hel dppld3
-31 not subjected to hydrophilic treatnent. 9. The absorbent article as set

forth in clai mXayesheoeiis dpawnltovehie coneinusasc i Ninfintuls fichel @Yfér Bfithg
sai d upper |ayer have nutually different filanment densities. 10. The

absorbent apti Clayers R HeOkhBily §haHeH %o ¥ AiBbdrda®Rordensi ties s
said | ower layer, said internediate |ayer and said upper |layer are varied

in ascendi ng ordge f nyRedRied ,UBRAEE! ?ﬁﬁﬁﬁ’ﬁf&f‘t*q_‘@eﬁgb&%%ﬁedléowgpg the

absorbent article as set forth in cl ereln sai er layerris
oot e ohcl o i, Phy e BRI R ok LAPSF 185 Pl S,
Wl AE A, AF S AT ARERARS T AR viiAPEReY DY FBR A BaerReRE canz aL
] cal] caU] cal] cal] cal] caU] caU] caU] ca] cal ca]t(éaU] ca] cal] caU] cal] caU] caU]| cal] ca
] cPa] ca] caU] ca/% #an 'be effectively prevented from flowing back toward the

10 wearer’s skin. Similarly, if density is increased toward the
lower layer 10a, the liquid such as urine applied to the upper
layer 10c is drawn by capillary effect of the higher density
layer to achieve superior liquid permeability to the absorbent
core 8. Also, flowing back of liquid such as urine toward the

15 wearer’s skin can be successfully prevented.

Here, a difference in hydrophilicity represents a
difference in interfacial chemical nature on the filament
surface, and hydrophilicity becomes higher at lower contact
angle of water, in case of hydrophobic filament.

20 In this embodiment, as set forth, the continuous
filaments are hydrophobic filaments, such as core-sheath type
conjugated fibers of PE/PP or PE/PET. In the case where these
hydrophobic continuous filaments are treated to be hydrophilic

by applying a hydrophilic oil solution onto the surfaces of

25 the continuous filaments, a difference in hydrophilicity can



46 JuL 2003
Rl =

'~ysn| d ZU] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] caU] ca!y
* 18 _Or: DHK&ytoj e [Vid_ZU]]ca] ca] ca] ca] ca] gl cal] ca] ca] ca] ca] cal] ca] cal] caU
] caU] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] caJca] ca] cal] ca
@H2" NQ&. / % +Mzupj e’ cal] ca] ca] cal] ca ila] ca) ca] ca] ca] ca] ca] cal] ca] ca] ca]
ca] ca] ca] ca] caP@a&’E‘a‘] Q:HM]%‘]%]‘B@}'@H}‘E je @idotglut onpbaying different
Frhinl gl | P! {vqgl fa[ Uzupj e ZUU] cal] ca] cal] ca] ca] ca] cal] cal] caU] cal] caU] cal]
ca] ca] ca] ca] capuxpbadlldslieaUpgatihetiUlégiddy] cal] cal ca]ca] ca] cal I "P"R"Y"""#N
HHHASWBSPURT7E&S&&E&. ' 1' @D L' X (P(}w mhc”YTI fa[ Uzupj e Z] ca] ca] ca] ca] ca] ca] caU
] caU] cal) caU] cal] caUroglétamp Talortd eae] cont imdea digaklentd 628 kedppal] ca
]caU caUcalcaP((()I)))*=*H*s+++* ¢, {, -112@22275

78Q8T8| wr hc] Xhagkea yheahnal/et] take Ahtaaalaakeahs ]eeah%ng 9%%391 Clél Gal ca

] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! T8V3 8h888 """"

0;n;;;

AR R R R
By B} BBBBBBBCCO%@B?%‘%?%E’%%& ’Eg}‘u? Jég?lég?ég? f@%’f’é[ﬁs "t?a] CHELT OS] ca
207 DbDNDDD) Eg EMBERT R SRS LY RRART ) JPYCA e °""]\%zl€ £l fropnitdg ¢
0 call call caUl 6% 33}1%%?%%%35%3&%&2&”&?%%@‘” £ i poly eI ROAS ey ALY
c”Y] ca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c*a] cal] c

a] ca] cal] ca] cajpdXydapuifatearjaldylcphosphoric ester K salt, polyoxyethylene
R* ReRRRSS6TDT” TTTU! U, U2Up UUUVCVVVVBWAW WK WANK? XXwY| wr mhc”Ya] | ca] ca] ca] ca] ca

] ca] ca] ca] tQ] callkyllc eptekcapdkytahdfpoateaNaakhtt] anfcadcidrelical ca] calcal c
aJ ca] ca] cal wyYY1zt zzzzzZ[ [ B[{[8\,]]2"3"N*| """~ aa2aKalLazuoj e [ Va] ca] ca]

ca] ca] caU] ca] ca] ca] cehcehe dferd handg] ontoat lve jooaitimuond £d) anents witltha) ca
] ca] ca] ca] ca] ca] ca] ca! Lai aaa' bdbbb" cbcccd[ dddd3edeef f fffDggphhhhijj|vqgl ga\V

al] ca] cal] ca] calkeircaafen]iam, caEEﬂeatis:al ea}saiéaiy@&ldwlqabcalp%]ﬂ%]t%hcal

ca] ca] ca] ca] ca] ca] ca] caj ca] cal kI Il mmmnjpqqqq;

(17O Essss: Vi iz Upk LAl AMIad) ) Gakpales o el o el aalgalealoa)

ca] ca] ca] ca] ca] cal ca] ca] cal ca] cal ca] calUlca]c cal ca] cal I\/Uuqu/vvvvmrvwwww
I X &X Cz
)~(J)~(~ )z/ll?rgke{ [ {U{ ca ca:]lggﬂ] cat(lzla]tgla ca tl ! l] l]ocplU] caJ] Ol tl i ca] ca.'lﬁ] ca
ca) calcalgal c ca
Lo hhb] Wl LUpbE AR Ay %5?%@?}}%%%?Qure%ﬁaﬁ?f%waksa°aa1%qyeaaaEafcate*arca]
ca
RO &1 9 ot %?Ww e H%Qﬁ%a%eﬁﬁiﬁa] B4} 4SPBa] cAFLEPCAI SRR ca]
cacacacacacacacaca ca] cal 'RH M 2 | gb
] c!a] c!a] c!a] c!a] c!l’]@!‘l’f’é‘]&]eé'%‘]!’ gP@a]PE\é:FGaF BFEa] EL Lﬁ%ﬁmﬁa’m‘é&% g@@]%/\%]%ﬂa]cg
a] ca] caU] ca] ca] ca] ca] ca! L<?ANSgVyFTg&a~yt oj e’ [\/I gb] WJ] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cajpdiygllycerodUpodvesserc aofc 80] £artht) ca] ca] cal] ca] cal] cal] ca]
caJ ca] ca
Ky#9aAX&a~yt oj e [ VI ghililel] théchydrdplni Lid cnl ke slodatdansabeaigat imeg osadlewdtesd ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca@bC@ 0% ()-!1 @10%&' (
)-  10%& 90- frol fdRe the dulisi ity fofl Mgl dph £Xifcs J&ﬂﬁ’édl)ut\iowwi(n)st :
10%4G& () -3$ 109& () 3 10%& ()- @ 10%& () - >] RAEF(z 109%&' () -
100k () 91 107Gl DU b LG8 CHovkdr YOI 0 \éﬂ?(B'Geéoﬁa C 19615
&9@1096% () -7 4G 109%& () -y, 10%x% ()-G "+ “1094%! O)-/

e O 10;ggg%ﬁlttf&/&v§§&@16ﬁ%@% qugg&;g L 108K &;oe]; 8 the

upper and intermediate layers 10c and 10b. In case where the

upper layer 10c is formed of- the hydrophobic continuous

25 filaments without hydrophilic treatment, the initial
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109&' ()-F3109%& ()-& 109%& ()-Y 100 100 1000-#3Q%& () -

hydrophilic oil solution is applied to the continuous filaments

of the intermediate layer 10b, and the durable hydrophilic oil

solution is applied to the continuous filaments of the lower

layer 10a, hydrophilicity can be increased in the order from
5 the upper layer 10c to the lower layer 10a.

In an alternative, a difference in hydrophilicity may
be provided by varying application amount of the hydrophilic
0il solution per unit fineness (1 dtex) of the continuous
filaments of the upper, intermediate and lower layers 10c, 10b

10 and 10a. For example, hydrophilicity may be increased in the
order from the upper layer 10c to the lower layer 10a, by
applying no hydrophilic o0il solution to the continuous
filaments 1lc of the upper layer 10c¢, by applying small amount
of hydrophilic o0il solution to the continuous filaments 11b

15 of the intermediate layer 10b, and by applying greater amount
of hydrophilic oil solution to the continuous filaments 1lla
of the lower layer 1l0a.

It is also possible to provide a difference in
hydrophilicity by utilizing hydrophilic fibers. Hydrophilic

20 fibers can draw moisture by hydrophilic group on the surface
thereof. Here, examples of the hydrophilic fibers include
hydrophilic continuous filaments, such as those of cellulose
acetate, and hydrophilic short fibers, such as natural
cellulose fibers. For example, hydrophilicity may be

25 increased in the order from the upper layer 10c to the lower
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continuous filaments treated to be hydrophilic, and by forming
S the lower layer 10a with the hydrophilic continuous filaments,
such as those of cellulose acetate. On the other hand, the
hydrophilic short fibers, such as natural cellulose fibers,
may be bonded to the hydrophobic continuous filaments of the
lower layer 10a with an adhesive or the like, for enhancing
10 hydrophilicity of the lower layer 10a.

Next, a difference in density can be adjusted by varying
the fineness of the continuous filaments. For example, by
employing continuous filaments of a smaller fineness, the
filament density can be made higher. By varying the fineness,

15 it is possible to make the density of the lower layer 10a higher
than that of the upper layer 10c or to increase the density
in the order from the upper layer 10c to the lower layer 1l0a.

On the other hand, by varying number of crimp of the
continuous filaments and/or elastic modulus of crimp of the

20 continuous filaments, a difference in density can be provided
between the layers. For example, density can be made higher
by increasing number of crimp of the continuous filaments. On
the other hand, by increasing the elastic modulus of crimp,

density can be lowered.

25 Fig. 4 is a section of a disposable diaper 1A according
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109& ()-F 109 ()-, 109& ()-"109% ()- ##$V\$$$%iEYNC' & 109 ()-2$" 10%&: () -

lz 1090& ()- 10%&' -F S10 10% &s&8&. ' [' Q' dE./ .10 109- #10%&'
6 100& ()- 4 1"63 Se ‘?“dz/@f%&‘z enq%o%%é%ﬁ Plresﬁfécy&“t’)’-'“té%v P yipieh xa(()/
101 10%&' ()-S 10%&. ( 21%9" 1098 gg 10ty§ - YYl 10%&' () - &10%& () - |

10()1))) *=*dE: /SUktaceogsyyct /&hﬂ"%?.m/ igy- S149guepd in place
109 ()-=*H*s+++* dE:/ 102 109%& () 0 109%& ()-I.@10%& ()- @&
1098 () - FO$#109@E (\:)he(g,zx:g[@g@‘ﬁe(gtxz%uc@tt{ra]7 bodyh 0 shown in Fig. 3. Except for
the surface structural body 20, the disposable diaper 1A has
S the same structure as that of the disposable diaper 1.

In the shown embodiment, the surface structural body 20
is formed by stacking a lower layer 20a, an intermediate layer
20b and an upper layer 20c. Each of the layers 20a, 20b and
20c is prepared in the same manner as in the first embodiment

10 byopening a filament bundle (called as “tow”), in which crimped
continuous filaments (2la, 21b or 21c) are bundled. That is,
the layers 20a, 20b and 20c are formed of opened continuous
filaments 2la, 21b and 2lc, respectively, to have a
predetermined uniform bulkiness. The individual continuous

15 filaments 2la, 21b and 21c extend in the Y direction over the
entire length of the surface structural body 20 without
interruption.

In the shown embodiment, however, the intermediate layer
20b and the upper layer 20c are individually formed into two

20 parallel strips (bands) which are located on laterally opposite
side portions of the lower layer 20a to exposed the center
portion of the lower layer 20a. Here, the width of the lower
layer 20a is larger than the width of the intermediate layer

20b (i.e., the total width of the two strips of the intermediate

25 1layer 20b), and thewidth of the intermediate layer 20b is larger
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10 3 f 109%&& (Of thdOeWs §Yrips 168Z€hé) uppr@Rayer 20c). The 1nd1v1dual
continuous filaments forming the lower layer 20a, the
intermediate layer 20b and the upper layer 20c are fusion bonded
S5 to each other at fixing lines 22 which are spaced apart from
each other in the Y direction by a given pitch P.
Thus, as shown in Fig. 5, the surface structural body
20 has three portions including single-layer center portion
of a thickness T1, two-layered portion of a thickness T2 outside
10 of the single-layer center portion, and three-layered portion
of a thickness T3 outside of the two-layered portion. The
thicknesses T1, T2 and T3 and the basis weights of respective
portions are the same as those in the surface structural body
10 shown in Fig. 3. Also, the fineness of the continuous
15 filaments and the average filament density of the entire surface
structural body 20 are the same as those in the surface
structural body 10.
The disposable diaper 1A shown in Fig. 4 is particularly
suited for gentle man or boy since the surface structural body
20 20 having high bulkiness at laterally opposite sides is used.
Furthermore, since the surface structural body 20 has large
bulkiness at laterally opposite sides where the intermediate
layer 20b and the upper layer 20c are located, the intermediate

layer 20b and the upper layer 20c substantially serve as leakage

25 preventing banks for preventing lateral leakage of urine.
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layers. For example, hydrophilicity and/or filament density

S5 of the lower layer 20a may be higher than that of the upper

layer 20c, or, hydrophilicity and/or filament density may be

increased in the order from the upper layer 20c to the lower
layer 20a.

In order to enhance leakage preventing effect, on the

10 other hand, it may be possible to provide higher density for
the upper layer 20c than that of the lower layer 20a. It is
also possible to increase density in the order from the lower
layer 20a to the upper layer 20c. In the alternative, it is
possible to use hydrophobic continuous filaments treated to

15 be hydrophilic as the continuous filaments 2la of the lower
layer 20a and to subject at least one of the intermediate layer
20b and the upper layer 20c to water-repelling treatment, for
enhancing function as the leakage preventing banks for
preventing lateral leakage of urine or the like.

20 In the embodiment shown in Figs. 4 and 5, the leakage
preventing banks can be formed by stacking the bundles of the
opened continuous filaments 21b and 21c (i.e., the intermediate
and upper layers 20b and 20c) on the bundle of the opened
continuous filaments 2la (i.e:, the lower layer 20a) and

25 partially fusion bonding them. In comparison with



16
10 107 9#109%& ()- F7z 10%&: () - KKPL@M NOOWUG+@ 10m JUL 2003
S*-#10%m&' ()-!Vs*-#10%& ()-!t #10%&' ()- 't#10%& ()- ! #10%m& ()-'k
#109&' () - OOOCOP?P} PPN/ 10%&' ()- 10%& ()- 109 ()-43 S10%& () -
| z10%&' ()-' 10%& ()- 10m 10mPPQHQQQRIEMN _ @4 10%& () - 10%& ()-F
10%& ()-109& ()-fz 10%& ()- L"109%& ()- R*RCRRRSSAEMY  10%5&
109%&' ()-F9%$"109& ()-3" 10%& ()-  109& ()-3 @O0%& ()-
109 () - S6TDT" FPRUSHEECRaLy IRAKRGR ORI BYeNting vadds(eachsAemposed of a
3109%& ()- 0 109& ()-I1.#109%& ()-UU, U2UpUUUVXY:/ 10 Y 10%m& ()-
,@o%m&' ()-  hydwpphobic ysheekeand apiloehwstic amemner() - Bhese leakage
10VCWWWBWWIE: / 10
preventing banks can be formed simply.
As has been described above, the surface structural
S bodies 10 and 20 shown in Figs. 3 and 5 have three-layered
structure. However, it should be noted that the intermediate
layers 10b and 20b may be omitted from the surface structural
bodies 10 and 20 to provide two-layered structure formed only
of the lower and upper layers 10a and 10c and the lower and
10 upper layers 20a and 20c, respectively.
Fig. 6 is a perspective view showing a sanitary napkin
30 as an absorbent article according to a third embodiment of
the present invention.
In the sanitary napkin 30, an absorbent core is provided
15 on a liquid impermeable backing sheet 31, and on the absorbent
core, provided is a surface structural body 10A having
construction similar to that of the surface structural body
10 shown in Fig. 3. At laterally opposite sides of the sanitary
napkin 30, moreover, provided are leakage preventing walls 32
20 and 32 formed with hydrophobic sheets. These hydrophobic
sheets are joined to the backing sheet 31 at laterally opposite
flap portions 33 and 33.
The surface structural body 10A of the sanitary napkin

30 is constructed to include lower, intermediate and upper

25 layers of continuous filament bundles, which are stacked in



"100%0& ()-  10%& ()-  10%m& ()-  10%& ()- vy 16 JUL 2003
10%& () - m 10%r& () - xX WAWAK?XXWYdE: / 10 f& 10%®& ()-F $#10%& ()- F'y
10%& ()-Y , z10%& ()- s10%r& ()- 10%& ()-wYYYLZtZZZZZdE:/ 10m
10m 9-#10%&' ()- 37 10%r& () - 5 10%& (pp -3 10%& ()- Oy
10%m&' ()-.-#10%&' ()-ZZ[[{[8\,]]rP./!'t | @10%& ()-f!\|l @10%& ()-f!
"109%&' ()-t!1"10%& -thlO%&fg%gjf&iow&f()-l 10n]hPA__“‘L[<1/! 10
| 0- #109& () - ! | §he1B9pe pannex, a8 ingshe Jurface stpngimgal) body 10 shown in
| #109&' ()-3!fj1#10% & ()-3 "~ aaZaiaaanN! 109%& ()- 10%' ()- 3
S10%& () - - 109&Fip- 3 endrhereforeodias gnatedbyddieckhdn bedEnthte numerals
1096109 () - 109%& ()- 109 ()-1!'10%& ()- @ 10%& ()-m' 109& ()-bcccd[ ddddEmMN/ !
10% , &S10%&' ( 10810%8b(and 10K €RceptDARiat) theOUuppe)y- layer 10c is located
109 () -dd3edeeffffdE: /!

at the longitudinal center portionof the sanitary napkin (i.e.,

5 except that the upper layer 10c does not extend over the entire
length of the surface structural body).

The individual continuous filaments of the lower layer
10a, the intermediate layer 10b and the upper layer 10c are
partially fusion bonded at fixing lines 12A of curved line shape

10 to be formed into a sheet form. In the surface structural body
10A, since the center portion is bulged, the bulged center
portion may be firmly fitted on the discharge region of the
wearer to facilitate prevention of lateral leakage of menstrual
blood.

15 Also in the surface structural body 10A, hydrophilicity
and/or density may be increased in the order from the upper
layer 10c to the lower layer 10a, for improving 1liquid
permeability and for preventing flowing back of liquid. It is
also possible to form the surface structural body 10A only with

20 two layers of the lower layer 10a and the upper layer 10c.

On the other hand, while the surface structural body is
formed only with the bundles of the continuous filaments in
the foreqgoing embodiments, the surface structural body may

further comprise a liquid permeable non-woven fabric sheet,

25 which is provided below and joined to the bundles of the
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superior cushioning ability for providing soft contact feeling
to the wearer’s skin. This surface structural body with
difference bulkinesses (more preferably with different
hydrophilicities and densities) can be manufactured through
10 simple process of stacking the bundles of the continuous

filaments into a plurality of layers.

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

15 foregoing and various other changes, omission and additions
may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all possible

20 embodiments which can be embodied within a scope encompassed
and equivalent thereof with respect to the feature set out in
the appended claims.

For instance, the layer of the continuous filaments may

also be applicable for the back-side of the backing sheet to

25 be exposed externally. Such application has been disclosed in
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Appllcatlon No. 2000-265527). The disclosure of the above-
5 identified co-pending U. S. Patent Application is herein
incorporated by reference. Also, structure shown in the
commonly owned co-pending U. S. Patent Application, for
“ABSORBENT ARTICLE WITH SURFACE MEMBER OF CONTINUOUS
FILAMENTS” (claiming priority based on Japanese Patent
10 Application No. 2000-265496) is applicable for the present
invention. The disclosure of the above~identified co-pending

U. S. Patent Application is herein incorporated by reference.



10FOO@10%&: ()- 7 10%& ()-Y] dEbC! !k | T10%& ()- S109%& ()- &' 10%& ()-1 6 JyL 2003
10%&' ()- 109%&' ()- 109%& ()-9{9tdELC! !'k@& 10%&' ()- Y&B#10%&' () -
109%& () - Y#L09&' ()- 109%& ()- 109%& ()- %edEbC! 'k2 10%& () -
0@O%& ()-F."10%& ()-y, 10%& ()- s* 10% ()29 10% ()-RbCl !k
Yy10%&' ()-0' 10%&f() Y 10 10 loF&Q@#lo%&f() 7f 109 ()- 4 109%& () - HAdEbC!
k@ 109%&' () - F&" éﬁ 10%&' ()- F S109& ()-10% ()- ' MBAEbC
Lk$#109%& ()-! 1 ( S109&' ()- g109%&' () - #10%& () - 9u*j dEbC! ! kO
10% ()-1. @109%& () - f%i 10%&'() * 10%& ()-F( 10%& ()-, & 109%&' () - 2st uvxnbCl
| K@L10%& ()- 1%+ 10 aBearheny A ipdeg compyising:
a liquid permeable surface structural body;
a backing sheet;
an absorbent core disposed between said surface
structural body and said backing sheet,
said surface structural body being formed by stacking
bundles of continuous filaments into at least two layers and
partially fixing said continuous filaments of said respective
layers together, said individual continuous filaments
extending over the entire length of said respective layers,
wherein said layers include: a lower layer positioned
adjacent to said absorbent layer; and an upper layer positioned
away from said absorbent layer and having a smaller width than
that of said lower layer, and said upper layer is located

exclusively at a center portion or laterally opposite side

portions of said lower layer.

2. The absorbent article as set forth in claim 1, wherein
said lower layer has higher hydrophilicity than said upper

layer.

3. The absorbent article as set forth in claim 2, wherein
said upper layer is formed of hydrophobic continuous filaments

not subjected to hydrophilic treatment, and said lower layer



4@0%& ()-210%& ()-1aBnbCl !'ky 10%& ()- "10%& ()- @ " 10%ld& ()- @ 106&/UL) 2003
10%&' ()-19g10%&' ()-L<=>?N}oaS4! !°9'10%& ()- 10 10 10!p

#109&' ()-F!t#109%& ()-F 10%&' ()- 10%& ()-NSg Vr<aS4! !!d 109%&' ()- !°
1099T& ()- !> 109%R2& ()-  1090@ ()- 10£ '()- 33f1090& ()-VCyaVK@ !!
10T 10T 10T 4 1099& ()-S f, 1099& ()-- T0%& ()-MV ~ 10% ()-L°

1090& ()-LFAEVK@ !! 10 10% & ()-1 10% & ()-&F10% & ()- 10% & () -

y10% & () - S&10%s8 formkgt OK By drophdBicl evh®'inno&sl8Yd &mentd0tE&ated to be
10% & ()- 10% & ()-10% & ()-& KAEVK@ !! 10. 10% & () -

10% & () - (10% &iydroph il &x oty HALA oY cohdTbGobl- K1 FSHEREYT!
10" 10%& ()-Y 1(;/(/ Fg;/ 10//!1s9" g%/ () -
4. The absorbent article as set forth in claim 1, wherein
filament density of said upper layer is different from filament

density of said lower layer.

5. The absorbent article as set forth in claim 4, wherein
filament density of said lower layer is higher than filament

density of said upper layer.

6. The absorbent article as set forth in claim 1, wherein
said surface structural body further comprises an intermediate
layer of said continuous filaments between said lower layer
and said upper layer, and widths of said lower layer, said
intermediate layer and said upper layer are varied in descending

order from said lower layer to said upper layer.

7. The absorbent article as set forth in claim 6, wherein
hydrophilicities of said upper layer, said intermediate layer
and said lower layer are varied in ascending order from said

upper layer to said lower layer.

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

» said upper layer is formed of hydrophobic continuous filaments
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said lower layer, said intermediate layer and said upper layer

have mutually different filament densities.

10. The absorbent article as set forth in claim 9, wherein
filament densities of said lower layer, said intermediate layer
and said upper layer are varied in ascending order from said

upper layer to said lower layer.

11. The absorbent article as set forth in claim 1, wherein
said upper layer is located exclusively at laterally opposite
side portions of said lower layer, and said upper layer is water

repellent.



