;e3eL| 8TF{G 1 4 JAN 2003 1 ABSORBENT ARTI CLE BACKGROUND OF THE | NVENTI ON
FI ELD OF THE I NVENTION The present invention relates to an absorferiN 2003
artigle capabl e of absorbing and retaining body exudates such as typically
nmenses, in parti , to such an absorbent article havi ng a topsheet that
rapidly mﬂm\\mﬂﬂm@%e amount of |iquid therethrough so as to keep i
sur f ace y condition while absorbing a snall am)um\\ \\k\“\ﬂm\\\“\
but not havi ngo@2'wet feel. DESCRI PTI ON OF THE RELATED ART Her )
various types of absorbent articles such as sanitary napkins, uri fné$ads
and di sposabl e di apers have bcABSQRERENDHRARTICLEse absorbent articles
conprise a |iquidinperneable back | ayer (backsheet), a |iquid-perneable top
| ayer (topsheet) and an absorbent |ayer (absorbent core) positioned between
the two sheets. Regarding its structure, for exanple, the liquid perneable
top |l ayer conprises a thBAGKGRAMNRORTHHVEIVERDIOR of hydrophobic fibers
having a relatively large porosity, or conprises a nonwven fabric mainly
of cel | UIRERLD fOMErHE i INVENTEON i rety as in Japanese Patent Lai d-Open No.
24289/ 1996. In addition, Japanese Patent Laid-Qpen No. 10209/1979 di scl oses
a top layer thathe pHHdeItS inventinerébdtes ©6 4nocabgdrbenBSadticle~ , ~ AN
2003 2 by wei ght of hydrophobic synthetic fibers and from 15 to 30 % by
wei ght ofcdpabphoki addditiing Ved e adhdngnesddpneduddsesbeanicrarascl e
that conprises a top |ayer of hydrophobic f fibers has received a | arge

anount 0ft3}§£ﬁ’dﬂy e ddsuiie ﬁQPHi.éQlIaQ i £8 duth lady 8bsbebeitediaiety
brought into contact with an absorbent fayer positioned therebel ow, and the

liquid Wiﬁat\}fhg}pﬁeltapghleax_efh£gfxde{5ﬁ%m£?afs@%saaspw&@taﬂm o¥M Pguiq the

hydrophili1c ca ary action orbent layer. In this stage, since

the fi ber&éﬁé@ﬁf&d’%ﬂ ;é%t hEeté R e%]%a-‘i(@r%é 'f\lej{lﬁlZEﬁté‘@ler[ ﬂg{x/?%h%ﬂ“i d

penetration (novenent rough t nost a i qui een

lied t ) ' i . , t
?gfra: ﬁi ng&llinﬂ%r#eﬁ)s?)ollp eajr ,gm%% I tg héugﬁf‘ acie)il%‘%ﬂ?h%hfsg%&ftg%grﬁ%ggt ﬁg{r?ef ore
readily kfaé)él_i n a dry condition.

DESCRIPTION OF THE RELATED ART

Heretofore, various types of absorbent articles such as
sanitary napkins, urine pads and disposable diapers have been
developed. These absorbent articles comprise a 1liquid-
impermeable back layer (backsheet), a liquid-permeable top
layer (topsheet) and an absorbent layer (absorbent core)
positioned between the two sheets.

Régarding its structure, for example, the liquid-
permeable top layer comprises a thermal-bonded nonwoven fabric
of hydrophobic fibers having a relatively large porosity, or
comprises a nonwoven fabric mainly of cellulosic fibers in its
entirety as in Japanese Patent Laid-Open No. 24289/1996. 1In
addition, Japanese Patent Laid-Open No. 10209/1979 discloses

a top layer that comprises a nonwoven fabric of from 70 to 85 %



Howeve#, when the top |ayer has received a small anmount of |iquid orq jhan 2003
sweat of a wearer, such a small anmount of liquid will adhere to the flbers
gonst,jtuting the top | ayer but is hardly brought into contact with the
absorbent layer. In that condition, tRerefore, the drawing force of the
absor bent | ayer does not act on the smal | amount of liquid, and, as a
result, the small anmpbunt of liquid often remains in the space between the
hydr ophobi c fibers constituting the top layer. In addition, since the
hydrophilic capillary action of the top |ayer of hydrophoblc fibers is
poor, théyswelighinofinkydrophobid symehethg fibers ansh firgped SoteedOrt ur ns
to the skin of a wearer. 1 4 JAN 2003 3 Accordingly, the top l|ayer is

| i abl e t bygiwes ghtwetf fhgeliraphid iediidrersnd cause skin roughness. In order to
i mpart hydrophilic nature, it is also known in the art to coat the surfaces
of the hydropheihen theafonendntaianed absapbent diheidldkehaboveweriseden a

| arge anmount of liquid is applied, it washes the surfactant or the |ike
away from o 35 baces l@idfdci}s hély ks opisdxs Hdsheeeeivddonelate dwshigphilic
nature of the fi ers Accordingly, a small anount of liquid remaining in

the spaceatiwram,t l&ﬁeh!ﬂfﬂﬂhobpﬁlié@eﬂf& i doyp Mayey isvenmledihgrabgor bent

llayer, and it still remains in that space. On the other hand, the top |ayer

mai nl'y ofpRigntl 03heof i AsSad® WitreNhh! &i¥sorsert) iﬁ@é&esﬁo&}tf@ﬁed _
Lai d-open No.” 24289/1996, gives a soft feel to the skin of wearer, as its

mat eri al drfe,SGid1 R ahe tﬂ\@qrhédld‘%ithﬁﬁetﬂéﬁic%s 389l i‘é‘Q&HerPBy' taei d or

the sweat of a mearer 1on, the cel fibers retain the

liquid, afdg fﬂlér?@‘iea{yef Qﬁuﬁ{?ﬂto %ﬂ%“ﬂ&d%ﬁhﬂ%dch ﬂ@hk %Eﬁ.?ﬁdow thin

the top Iayer omnng to the drophlllc cap ary ac ion o I bers.
Ther ef or i d.ha retugns he a r
si nce thgz afg% %F %g§¥ype exﬁ %éhy #éhlléﬁ%%%lﬁﬁary ﬂ?¥§n by

e &‘"@“ﬁé%%ﬁaw%pzbsa&%za PR LR s hoef iat?
Iza);gr Th' S rtexsa {osnI ngve\é\ﬁénf:?e{:hggutgﬂet?llgmr,‘ C)flmos\F lelr the lléuild‘]AN
having been applied to the top layer is rapidly drawn by the
absorbent layer, not remaining in the top layer, and the surface
of the top layer is therefore readily kept in a dry condition.
However, when the top layer has received a small amount
of liquid or the sweat of a wearer, such a small amount of liquid
will adhere to the fibers constituting the top layer but is
hardly brought into contact with the absorbent layer. In that
condition, therefore, the drawj;ng force of the absorbent layer
does not act on the small amount of liquid, and, as a result,
the small amount of liquid often remains in the space between
the hydrophobic fibers constituting the top layer. Inaddition,
since the hydrophilic capillary action of the top layer of

hydrophobic fibers is poor, the small amount of liquid remaining

in the top layer often returns to the skin of a wearer.



4,1n the top | ayer of a nonwoven fabric fornmed by m xi ng hydrophobi c“fi‘Jlg‘yr@Ua
and hydrophilic fibers as in Japanese Patent Laid-Open No. 10209/1979, the
hydrophilic fibers are uniformy dispersed anong the hydrophobic fibers.
Accordi ngly, when a large amount of liquid is applied to the top | ayer and
while it passes through the space between the hydrophobic fibers therein to
nove toward the absorbent |ayer, a part of the liquid is retained by the
hydrophilic fibers and will therefore remain in the top layer. For this
reason, the perneation rate of a |arge_ampunt of liquid through the top

| ayer i sACGRrIADMNARY the AP LRYENTHENLIAADAE] £6t 9éVet AeWBEeERAl F@v@nti on
is to provide an absorbent article having a topsheet capable of snoothly
passi ng &9ahefe avbaruss Skiduipudiessy ough and retaining a snall anount
of liquid therein so that it hardly gives a wet feel to the skin of a
wearer to ther dmyordgrove tmpent Hydfophilir diatpney dt dspatsocknowe
invention, there is provided an absorbent article conprising a topsheet, a
backsheetimmtdieaar hbswdveartt ther supbaces onk dHee hypedaophlob itcofsbers weitht he
backsheet, wherein; the topsheet contains hydrophobic fibers and

hydr ophi ld sutfaetantivar the ltiken t Howbydromiodi a ffarduey amotihe dfytigubadbi c
fibers are thermally bonded to each other, at |least a part of the

hydr ophi lisc afpiphdies,f ot vagiieegtie s urfalc tdindpersthe N ike away. foh thé N 2003
5 sheet, and at least a part of the hydrophilic fibers that formthe

aggr egat gt et Hd Hytr SPHIRLE SE Dhefd e &Y I6WER0bhé Iﬁ%&i:@@ﬁﬁlicl n the

above, preferably, the fiber density of the hydrophilic fibers that form

the aggr egahfife ict HIHEFiddian t RecbrAgehgd9)Shl ¥mal1t BRodheac Pl 1141 §heet
not having the aggregates therein. Mire preferably, the fiber density of

the hydropdid i:5idd B8 $H@pal? Pethecaddhedny8sobibbicPeiNeEs Harqijmes and

3 tinmes the fiber density of the area of the sheet not having the

aggr egat i, i ehArdAB dDSotBat0GelydsS, At §8C L M P Ao Y §hSthde t he
space.

On the other hand, the top layer mainly of cellulosic
fibers in its entirety, as in Japanese Patent Laid-Open No.
24289/1996, gives a soft feel to the skin of a wearer, as its
material is soft per se. When it has received a small amount
of liquid or the sweat of a wearer, in addition, the cellulosic
fibers retain the liquid, and, moreover, the small amount of
liquid is well retained within the top layer owing:to the
hydrophilic capillary action of the fibers. Therefofe, the
liquid hardly returns to the skin of a wearer.

However, since the top layer of the type exhibits
hydrophilic capillary action by itself, when a large amount of
liquid is applied to the top layer, it does not rapidly move

toward the absorbent layer, and it remains within the top layer.

This results in a wet feel to the skin of a wearer.



di rect#on parallel to its thickness, one being a face layer that reddi VAN 2003
liquid and the other being a back |ayer adjacent to the absorbent core, it
irs desirable that the hydrophilic fiber aggregates are not in the face

| ayer but are only in the back | ayer. 4Thus constituted, the hydr ophi lic

fi ber aggregates do not drop away fromthe face | ayer of the topsheet that
receives |iquid, and the surface strength of the liquid-receiving face

| ayer of the topsheet can be high. In the above, preferably, the basis

wei ght of the topsheet falls between 20 and 60 g/ n2 and the basis weight of
the face | ayer I3f thee toppdayer pil RsneBVAEER Sagﬁ601§ogmﬁé.byﬂmsx1ng
constituted, the distance between the |iquid-receiving surface of the face
| ayer of hydrappdtieefibeystand hydrophiiliic fikrrs aggirdarenessi Batentin t he
back | ayer of the topsheet can be v 1 4 JAN 200 6 shortened, so that the
li qui d afgdidedpen Noe G2@9/ h9e?, dhe hpdropbhdéc Tibers areadhifomhkpr bed by
the hydrophilic fiber aggregates. For exanple, the hydrophobic fibers have
a fiber |diEpdrsHdd fanemg3& e hydl nophotid tflikelrydr opbcbrdihgher, swhaneaa fi ber
|l ength of from5 to 25 mm Preferably, the fiber length of the hydrophilic
fibers i slatgenaiodn? of Likmifld Her alppndied eb the bygr bahebi andiveite |f the
fiber lengths are within the ranges, the hydrophilic fibers can be readily
formed int® pidesegItRPeu§R 8RE Eipape’ RAWVEN L Hd ey bt CEib8ess by
using a conventional carding unit. Preferably, the anount of the

hydr ophohigerd PErS méwé %mbﬁétatf@ﬂb%rﬁewgéﬂ, Dpard & t%ebl’icgﬁiﬂ ht, and
that of the hydrophilic fibers therein falls between 2 and 30 % by wei ght.

If the ar@y%tafin%ebgwéaﬁpakbﬁhnEerﬂﬂag HRdlWPPD R%lereTode PRRYiNeE! ght
or less, nore preferably 10" % by wei ght or |ess, the hydrophilic fiber

aggr egat eg, Cgrﬂsé?&é@r;y‘a@{%xﬂ Sp%'&e‘éhii%i fclﬁgséﬁeekh@gb&méﬁﬂép' ¥a Fﬁ?fdaf rom

each ot her. the "hydrop I Ber's e natura ose fibers

venti ot R FioGREpe PEFARN, Ohrdud® LEY FR8°EaTRE L8 TR T 10 10 1T

hydr ophobi ¢ fibers and the hydrophilic fibers aggregates having a higher
density are dispersed therein. Therefore, when a |arge anmount of liquid is

applied to the SUMMARY OF THE INVENTION

An object of the present invention is to provide an
absorbent article having a topsheet capable of smoothly passing
a large amount of liquid therethrough and retaining a small
amount of liquid therein so that it hardly gives a wet feel to
the skin of a wearer to thereby improve a wear feel.

According to an aspect of the invention, there is provided
an absorbent article comprising a topsheet, a backsheet and an
absorbent core positioned between the topsheet and the
backsheet, wherein;

the topsheet contains hydrophobic fibers and hydrophilic
fibers shorter than the hydrophobic fibers, the hydrophobic
fibers are thermally bonded to each other, at least a part of

the hydrophilic fibers form aggregates that disperse in the



rr~ 48 AN 2003 7 topsheet, the liquid is drawn by the hydrophilid4 JAN 2003
capillary action of the absorbent core and rapidly passes through the area
of the sheet consisting essentially of_ hydrophobic fibers to be absorbed by
the absorbent core. Wen a small anoumt of liquid or the sweat of a wearer
Is applied to the topsheet, on the other hand, it is readily retained by
the high-density, hydrophilic fiber aggregates dispersed in the topsheet
owing to their hydrophilic capillary action. Accordingly, the small anmount
of liquid remains little in the space between the hydrophobic fibers in the
t opsheet ShaffE r @ngr At least a P@rﬂ'-h@fskh% hyrdraphiddst dibergeEBabriorihe
surface of the topsheet is well kept in a dry condition, and a wet feel is
hardly githe aggnaeatshs aust bangesr &0, tBRI ERrDESER| oF | the dFy dreEp Il NGS
Fig. 1 is a perspective view of a sanitary napkin, one enbodi nrent of the
absor bentfidrersd e of the invention. Fig. 2 is a cross-sectional view of the
sanitary napkin of Fig. 1, cut along the line Il-1l. Fig. 3 is a
cross-secti onalIwi the olaboyegt herefemalbhy y thpkifibdy gdedsityamfentiae ged
schematic view showing a part of the cross section of a topsheet. Fig. 5is
an enl ar ggeissyteitpic € ibleas vhaw Sdumitdhg agpaeyatést he Hiepsdreehaaftieg. 4,

seen fromthe back thereof. f
fiber density of the area of the sheet not having the aggregates
therein. More preferably, the fiber density of the hydrophilic
fibers that form the aggregates falls between 1.5 times and 3
times the fiber density of the area of the sheet not having the
aggregates therein.

When the topsheet is divided into two layers in the
direction parallel to its thickness, one being a face layer that
receives liquid and the other being a back layer adjacent to
the absorbent core, it is desirable that the hydrophilic fiber
aggregates are not in the face layer but are only in the back
layer. Thus constituted, the hydrophilic fiber aggregates do
not drop away from the face layer of the topsheet that receives
liquid, and the surface strength of the liquid-receiving face
layer of the topsheet can be high.

In the above, preferably, the basis weight of the topsheet
falls between 20 and 60 g/m’, and the basis weight of the face
layer of the topsheet falls between 5 and 15 g/m?’. Thus
constituted, the distance between the liquid-receiving surface

of the face layer of the topsheet and the hydrophilic fiber

aggregates existing in the back layer of the topsheet can be



8.1 ~.*JAN 2~?!1~ Fig. 6 is an enlarged cross-sectional view show ng hghss200?
of the topsheet. Fig. 7 is a schematic view showi ng a process of producing
t.he topsheet of Fig. 4. Fig. 8A and Fibg. 8B are enlarged views showi ng the
cross section of preferred profiles of°hydrophilic fibers. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS The invention will be described with reference to
the acconpanying drawings. Fig. 1 is a perspective view of a sanitary
napkin 1, one enbodi nent of the absorbent article of the invention, seen
fromits liquid-receiving side; Fig. 2 is a cross-sectional viewof Fig. 1,
cut al onghartened, so thatrthe Biqwid appddedssot thaaface dawsr afother
sanitary napkin; Fig. 4 is an enlarged schematic view show ng a part of the
cross sedtapghegt acanpbeeateastiliyhealssonlbed ybyaphien; hydxppbil ke afibarar ged
schematic plan view showing a part of the topsheet, seen fromthe back

t her eof ; dagredates an enl arged crosssecti onal view show ng hol es of the
topsheet; Fig. 7 is a schematic view show ng one exanple of a process of
produci ng the RopExamiplef, Ehg. hydraphobig. f Blepsnchdve).a EBbatrelenyahged
cross-sectional views show ng preferred exanples of hydrophilic fibers. The
sani tary dqgpitdin Boftdiad min;ad@dFithe Byaeophiles Eikers hade anelipdrng: a
backsheet (or back layer) 2 that is Il 4 J AN 2003 9 intended to be

pl aced adjet@i JfOf#Bme% @ D8l mit PG f il 12 thiedei paF "Pdi$th ¥F |Reor bent
core (or absorbent |layer) 3 positioned nearly in the center” of the

transver ?R&'%c?ﬁﬁif@ £i88FSCid Ot Nodst0N AN Y Biber™lendthSoentaBded 10

absorb b dates; and a topsheet ( or top layer ) 4 that covers the

i qui d*q%&#’%&%%?iﬁertshe EPIPENef QehigtnsTdife HitR1ANHL 2BAgEE, Of the

t opsheet posite one anot In the transverse directi

di . o . ) ¢
the of des i 2B RS i ded BRpE FORRARY, SRR IR e AoBUbYRERLY 0
Cairect ) iy dhshsnafd® QRS EReCRvREShREhi LY £ et S il (5 'S
both extending in the longitudinal direction (direction Y) of the napkin 1.
In this e%%‘ﬂ‘%ﬁ{éh I}aga%ﬂr‘??a%?a‘élé} feventive side wall 5 is fornmed of a

SLiol v oPhapl e sheeky el SaSHOBIOBhE SIS B S bR d ot e
| eakage- Pf SVENLLY e S1 1S neluder 70 And 58" 8PBY WEiShE S arka 'that of the
hydrophilic fibers therein falls between 2 and 30 % by weight.
If the amount of the hydrophilic fibers in the topsheet is 30 %
by weight or less, more preferably 10 % by weight or less, the
hydrophilic fiber aggregates can be well dispersed in the sheet
while suitably spaced from each other.

Preferably, thé hydrophilic fibers are natural cellulose
fibers having a modified cross section or a hollow cross
section.

According to the invention, the topsheet is mainly formed
by thermally bonding the hydrophobic fibers and the hydrophilic

fibers aggregates having a higher density are dispersed therein.

Therefore, when a large amount of liquid is applied to the



joined* not only to the backsheet 2 but also to the side portion 4c of&tJAd 2003
topsheet 4. The hydrophobic sheet 6 is fol ded back at the top of the

. eakage- preventive side wall 5, and two elastic nenbers 7, 8 are disposed
bet ween the two fol ded portions of thée hydrophobic 1 ~~arv 2on~1to
sheet 6. Wiile stretched in the longitudinal direction ( direction Y ) ,
the elastic nmenbers 7 , 8 are joined to the hydrophobi c sheet 6.

Accordi ngly, when the sanitary napkin 1 ,is in a free condition, the

hydr ophobi ¢ sheet 6 receives elastic contraction forces in the |ongitudinal
di rect i okopeheled ,t dtheoflideid ebkadeapnebynttihee hidropkeillic capiklary and
rear ends of the sanitary napkin 1, |ying opposite one another in the

| ongi t udiacdliodi o £dthepabédrbenticnreranditap idkyr ppesksctstmegh §hecargag t he

| eakage- preventive side wall 5 is folded outward and fixed to the main
body. Thefelkhst sheeantovastisainoessentfialhg efakydropbkobicsfibeBsad on t he
top of each | eakage-preventive side wall 5. Therefore, in a free condition,
the sani tbd \abbed by Thoabssdberttiramece) n the | ongitudi nal direction,
and the | eakage-preventive side walls 5, 5 stand up toward the skin of a

wearer at two sinées a0kmale ahoenRedl 1940id. ofSth8 EREatCHENAtYEavepeVs Of
Fig. 4 and Fig. 5, the topsheet 4 is made of a relatively bul ky nonwoven

fabric hay RgpdiNQIEivd HHY tvPishecRst WaeRnbi BeharCRARYt ¥£1 D8 Féaaily
nonwoven fabric conprises hydrophobic synthetic fibers 11 and hydrophilic

fiber agyaaalfsy lgy-tﬂ-gehﬁéﬂr—agﬂgliitgﬁ:wrﬁlfié | DSy 1dgfPuGates f1Der

| ength of from38 to 64 nmand a fin f from2.2 to 6.6 dtex. The
hydr ophi | 4

i bers, SFRHEEE ATl oMInGr e RS pRUSBeRIIIE L gLRTEEpT Taver
B R L T T
fibors 10 AHS SRR Deamsrnhe BRdrBRne el e E PR R ek SERRPREY 1 ber s
oo oS AT PIBREEF 3P a0 B PR LRl 1 €
fibers offRACLCHpE CRAAEE Ao R (o APo8sSEu EPBRLE EBRr o2har er red
sect on Tt LeRYi Hy DALY OLUPR oES, CBF TP S8 aTYBRFSLof which the
surface i s grooved or recessed. The hydrophilic fibers having such a

nodi fied cross section have a |l arge surface area so that their ability to
absorb and retain liquid is hi Natural cellul ose fibers having

h.
fibrillated capillari eBREFE %@g%Ri%%?T&b@E TRE PRBVWIBBSheet 4 of the

invention, as their ability to absorb and retain liquid is high.
Fig. 1 is a perspective view of a sanitary napkin, one

embodiment of the absorbent article of the invention.

Fig. 2 is a cross-sectional view of the sanitary napkin
of Fig. 1, cut along the line II-II. |

Fig. 3 is a cross-sectional view of 'another sanitary
napkin.

Fig. 4 is an enlarged schematic view showing a part of
the cross section of a topsheet.

Fig. 5 is an enlarged schematic plan view showing a part

of the topsheet of Fig. 4, seen from the back thereof.



The hydrophilic fibers having such a short fiber length as nentionéh‘aﬁﬁbgm%
are nmassed or crinped to formthe aggregates 12 and are dispersed in the
topsheet 4 to be held anong the hydrophobic synthetic fibers |Il,as shown in
Fig. 4 and Fig. 5. The fiber density & the hydrophilic fiber aggregates 12
is higher than the fiber density of. the hydrophobic synthetic fibers 11 in
the area of the topsheet 4 not containing the hydrophilic fiber aggregates
12 therein and than the fiber 14 JA N 2003 12 density of the hydrophobic
synthetic fibers 11 and the hydrophilic fibers not form ng aggregates 12 in
the area of thé&igep€hiseanenbarged aniaaraent innpbytiew ghovbg hekpegat es
12 therein but containing the hydrophilic fibers not form ng aggregates 12
t herei n. ofs theeddpsheiat,. the term "hydrophilic fiber aggregate” refers to
hydrophilic fibers which are roundly nmassed or crinped to be entangl ed

t oget her so as Ftig.havis a éclyreat ic lvdrewlsheitingt dprddesd olfgpratbnsing of the
area of the topsheet not containing the aggregates therein. Preferably, the
density afhd hopiideaplof iKid.J ar aggregates 12 falls between 1.5 and 3
times the fiber density of the area not containing the aggregates 12

therein. For exampnl ea 4he Hajsishyape éMEargad adiadvts showinhgOtlé efesd; and
the density of the area not containing the aggregates 12 falls between 0.05

and 0. 09 glanfn At HRste it SrdAnROTot he dwissiophobi £11s98 hetic fibers 11

is made froma lowrelting-point material. "Preferably,the fibers 11 are
core/ sheath conjugated fibers of which the core is nmade from PP
(pol ypropyl ene) or PET (polyethylene terephthalate ) and the sheath is made

from PE ( poIyethyP?g@R&PEIgﬁeoﬁLgﬁpggééFﬁgﬁﬁgliﬁB%%IﬁgN&Fbers. However,

for ensuring suitable voidsS In eet ( nonwoven fabric ) ,

preferred are %ﬂ]}%r]ail?ﬁ)’e‘?fﬂ?dl{i 'gleld’bé‘i%%:g&%gs}’iﬁ?rféféféﬁ@eCQ&! Hggt ted

fibers of whic e core’is nade from desired, 4 JA

N 2003 th hobi i i , it

So-as to TR EIIATe: * 5idrer. 15 TheSFRBERRTdOsHa T I 81 Ber s
oo ok LT TRRsgEh b Lt it I5iF e tiRl PRETHYe be®e
condition, fine |iquid drops having gﬁfetr ted into the topsheet 4.of the
absor bentthiF (ISTSGIORESER EAPTONT T ot BHLUEA FOSbLbRDAEAS? B nFatBpni 1 i

fiber aggregates 12 existing in the taopsheet 4. Preferabl t.he hydrophobic
synt het | & FERERS SEEtIONAL WLEY OfrF ifir b HBL(HRONS fhenbine & TsgdiuBLang
m | ky. Wien, t he hydrophobic synthetic fibers 11 contain from0.5 to 10 % by
wei ght of3 t3% #hickfsaseet indl yiswe ot én8§ﬁe5eSBB&GGéyaHBPHPPRy?lﬁnd it
can mask the col or of bl ood absorbed by the absorbent

4 is an enlarged schematic viéw showing a part of the cross

section of a topsheet of the sanitary napkin; Fig. 5 is an
enlarged schematic plan view showing a part of the topsheet,
seen from the back thereof; Fig. 6 is an enlarged cross-
sectional view showing holes of the topsheet; Fig. 7 is a
schematic view showing one example of a process of producing
the topsheet of Fig. 4; and Fig. 8A and Fig. 8B are enlarged
cross-sectional views showing preferred examples of
hydrophilic fibers.

The sanitary napkin 1 of Fig. 1 and Fig. 2 comprises a

main body including: a backsheet (or back layer) 2 that is



core 3 belowit. The topsheet 4 is nmade of a thernmal -bonded nonmovéh4f%%¥ﬂ@3
which is preferably prepared in a through-air bonding process . In this,

t he hydrophobic synthetic fibers 11 are thermally bonded to each other, and
the hydrophilic fiber aggregates 12 of9 for exanple, cotton are secured to
the surfaces of the hydrophobic synthetic fibers 11, as the surfaces

exhi bit fusion bonding force in nolten or sem -nolten condition. In order
that the hydrophilic fiber aggregates 12 can be surely held by the

hydr ophobi ¢ synthetic fibers 11 in the topsheet 4, it is desirable that the
hydr ophobintendeichépi bef pbared 1dd jacenbrirp tam exfreraedr suppadtt slachtads sheet
structure 1.4 JAN 2003 14 of the topsheet 4 ensures good bondi ng of the
hydr ophi lunderngaameagy;eganesalisortientie comef ates &Ebsdrbentdr dpiebiyc 3
synthetic fibers 11. For exanple, in a point-bonded nonwoven fabric

conpri si ppdigdlorfads indarishait thdarentdheohyrhophtdnsvdiderd aggrepat es 12
could not be surely held anong the hydrophobic fibers 11 and will easily
drop of f.(dAreRtid&sdo Dam®apkiabl | eHithiscintéedéd ey sbabebesdaypgl ed by
the action of water jets, and a chem cal - bonded nonwoven fabric in which
the fibersciftaenasdl by tbpatedt! q 2Pt Deyens e4n@hakuldoveid thei r
porosity is low, so that a llarge anobunt of liquid given thereto is

di fficul ty {mRENIISERAJT eHER JFe ERECEbLEBEIRAR tdu-d1Ydl OPhRR CsSyat hetic
fibers to run toward absorbent core 3. For these reasons, therefore, a

th | - f [ dqi adhheb i [
prof or r e ar e Ho oS FobgHehag 1 ying bRRoHIReRohe ailptRer Plfcess 1
th | - [ t 4 : t 1 heat
ol lor | RTean SRYEYEY, HERER o o o BT B RBR b A O e
heat - f usipl g ONdoFi Bels I A S PF URedalon (N L PRENESHE. 45 Sfe

ment i oned” erelna%ove, t he t'opsheet "4 prePeragly as a Sultable degree of

porosity i.n_ order that | arge anount of liquid may pass through the space
betmeenthFQﬁRﬁQﬁﬁﬁﬁﬁ%q%ynthetic fibers 11 therein to run toward the

absorbent core 3 hel ow.the topsheet 4. Therefore, it i.s desirable fhat the

basi s vei ght. oAt A 81caBeP2rEhe) Palh ot P56 Tis, fags taTHonaRELE 1774 JAN
2D03 15 the, t hi ckness, (bulkinessgpéherepf falls between 0.3 and %O nm nore
pr ef er ablJ¥ G WwOBPF I Sn8n8 nAROERGE ng'? hd MsastE ARV EhECand T RE AN ckness

falling within the defined ranges; the topsheet 4 is %ood as .a Iarge amount
of i qui d YPHFRGE 1R Ht 0 PERY fEpya cdt LepkrgGgRTENens p¥eeS befveen

t he hydrophobic synthetic fibers_ 11 therein to run toward the absorbent

core 3 befdW g hé t opshedh sextending, iy Fhgi ILongiduwids@ lpeRtFeGELBR of a

| ar ge anount ] ] . )
(direction Y) of the napkin 1. In this embodiment, each

leakage-preventive sidewall 5 is formed of a single hydrophobic
sheet 6.

The hydrophobic sheets 6 are joined onto the two sides
of the main body, except for the portions forming the
leakage-preventive side walls 5. The hydrophobic sheet 6 is
joined not only to the backsheet 2 but also to the side portion
4c of the topsheet 4.

The hydrophobic sheet 6 is folded back at the top of the
leakage-preventive side wall 5, and two elastic members 7, 8

are disposed between the two folded portions of the hydrophobic



of liquid through the space between the hydrophobic synthetic fiberg‘ﬁfAN 2003
constituting the topsheet 4 to reach the absorbent core 3, it is desirable
that the hydrophilic fiber aggregates 12 in the topsheet 4 are
appropriately dispersed around the hydPophobic synthetic fibers 11 therein.
It is also desirable that the hydrophobic synthetic fibers 11 account for
from70 to 98 % by wei ght of the topsheet 4, and the hydrophilic fibers
havi ng formed the aggregates 12 and those not having formed them account
for, intotal, from2 to 30 % by weight, nore preferably from2 to 10 % by
wei ght : ofsheemt t 6pshedhille Rrtofedichsd/, inhethgy ddoplgiilttiudinalerdbyeeceiamnes 12
are uniformy dispersed in the topsheet 4 ( nonwoven fabric ) , while

sui t abl y hiacssk foronY pachhet ledas tilee ngmbexEhi 7 c8f mrer jaggreshdtesti€ may be
uniformy distributed throughout the topsheet 4 fromthe face to the back

t hereof . IRrdfepldbic shmetyér., Adeohgdingbhi [wited itisy sagpjrtagayt aapk2ndd not
exist in the liquid-receiving surface of the topsheet 4. In the 16
enbodi nents @b fifgeelcondEr 165 tdel hydiSphibhidehedt & heddidepoelasviof its

t hi ckness into upper and | ower portions, the upper portion being a face

| ayer 4a ddwtrdCELbY Sordedid ane 1diRy i tuBimaodlired thenngt ahwekp ayer 4b
adj acent to the absorbent core 3. In this, the hydrophilic fiber aggregates

12 are nog éruég%%%§u§&é§gﬁ%14@.aneaﬁglgigpersed in the back |ayer 4b. If
t he hydro&hilic Tiber aggregates 12 are in the liquid-receiving face |ayer

4aof the Lopshaele/ond o UIACRrtly SROLROLaRIEALLAlROF Vi pangur f ace

of the topsheet 4 Towers, and, ition, the hy i be

or cover oRRee hrcaf BRotian SR UASA PR, Il s Ptk lC 1
fo the skik greatydboensBl & shall Eledifd ek SRIOR A Hlen S RERLAE 7). 0°"
synt het & Hbar 16 P10l Phe el AL S LG B E el o ke s RRBERE i ber
oAl o e e AT SR it A o
T2 exi st 15 S ietkane RRa Aty re Ajde Zaﬁ, 55 SATTCLRRRELA FEHG d

applied to the face | ayer 4a could not be well retained bé t he hydrophilic
fiber aggfeRdtbionp th@ SARLTRAEY URAPKANt hel8KFANGAVELYeSREVed) AN KhE
condition, the effect of the topsheet 4 to 1 4 JAN 2003 17 prevent the
skin of al9BaibRdinahdirertirnt addithe lrakagrrereventive side walls

5, 5 stand up toward the skin of a wearer at two sides of the
absorbent core 3.

As in the schematic views of Fig. 4 and Fig. 5, the topsheet
4 is made of a relatively bulky nonwoven fabric having therein
manyvoidsﬁetweenfibersconstitutingjj; The nonwoven fabric
comprises hydrophobic synthetic fibers 11 and hydrophilic fiber
aggregates 12. The hydrophobic synthetic fibers 11 have a fiber
length of from 38 to 64 mm and a fineness of from 2.2 to 6.6
dtex. The hydrophilic fibers are natural cellulose fibers such
as cotton and/or rayon fibers, and they have a fiber length of

from5 to 25 mm. Cotton is preferred for the hydrophilic fibers.



Therefore, it is desirable that the basis weight of the face |ayer 4g fja\l%p
between 5 and 15 g/ n2. Hydrophilic fibers not form ng the aggregates 1%

be dispersed in the face layer 4a of the topsheet 4. The topsheet 4 thus
far described is highly perneable to Rilquid, and its surface is well kept
dry. Therefore, the nonwoven fabric of Fig. 4 may be directly used for the
topsheet of the absorbent article such as the sanitary napkin 1 of the

i nvention. Preferably, however, the nonwoven fabric of Fig. 4 is further
formed with a | arge nunber of holes 15, as shown in Figs . 1 and 2 and in

t he cras<Theecpitdonof ifegess nayWfial It hetiwekssl 15 angt Adddtéxcuglsoi.t , Inhe
topsheet 4 has capillaries that open onto the absorbent core 3, and a | arge
amount oftHe duphheesssds thiydroghiflie Hdbexslhotf fobmihgpaggeegdtendls

readi |y absorbed by the absorbent core 3. The topsheet 4 is preferably
needl ed ttay bendispehobdsanidng Rheugydidéphdb socthiteerrsmnner phefetrdply, fibers
15a constituting the inner surface of each hole 15 protrude toward the

absor benthgigves, méreéhenani & hadf 6f Wheh HydrdpHiesid Se{wer@edinntheat
manner, the topsheet 4 can be nore bulky and its. wearer's surface is

pr event ecgglgé}g@@@mgfg,}mgfﬁ/he P& eeghtys 1he pore dianeter of each hole 15
falls between 0.3 and 20 mm and the area of the pores 15 in the topsheet 4

falls between 1L t smal | er
t han t he definggﬁggfggeﬂghElgggg é?gescg% Beg?&%ﬁbﬁgggéggﬁaf?§§dof t he

topsheet é‘r%\éé 'se*?ﬁll%‘?xo I%EtFtJhJ Pirgé?f uhéxﬂabﬁeglh&lhfmp%%%@%8%1:%@1%;60'

to as ack” Guid I'ng been once absor

absor bent, £q1epdql eég U epblond PRl RGk oda1 b1 QFSUE Sfb AL deeSi N of a

wear er . ary nap

I'iquid-i bl e sheet . this l.iquid- |nper abl e _backsheet 2 sabl e
s ‘any 01@ "Ef‘? FTRE o 1 BRI AHES) P R8P RoPTr Ao e T BaRSoERtEAE ST

spun-| aced nonwoven fabric speci., cesse r_wat er ency, and
P honvoverP (AT LT Greieant 16 tadidars FBEERaon PrviRaan, CREFHAER o
resin film Prgheraegﬁ an ,adhesi ve | i s di osed on t he back. of the
backsheet®®,° Serd 108, PRy 9056%?#?1“‘1 g sP S8F T35 &1n O&x FBAKal
support such as an undergarnent and_t he adhesive Ia er IS preferably
coated witfr ol HReERN R e unkack elsp%‘)"‘% r fesesesdyi t ThRti | use
of the sanitary napkln 1. The apsorbent core i s. made from ground pul p or
from a niBYIFPRELLE otikers hawing SughyR Floélﬂsfd-ﬁﬁ’eﬁtroﬁél $eEtion BaNeretely,
ground pulp or a mxture of ground pulp and a highly absorbent polyner is

wr apped v tIREge EHESAPEMIehaa thathtReix adxidd takerabseeb mpg sgk8BNc sheet

6 to formthe |eakage-preventive
liquid is high. Natural cellulose fibers having fibrillated

capillaries are also favorable for the topsheet 4 of the
invention, as their ability to absorb and retain liquid is high.

The hydrophilic fibers having such a short fiber length
as mentioned above are massed or crimped to form the aggregates
12 and are dispersed in the topsheet 4 to be held among the
hydrophobic synthetic fibers 11,as shown in Fig. 4 and Fig. 5.
The fiber density of the hydrophilic fiber aggregates 12 is
higher than the fiber density of the hydrophobic synthetic
fibers 11 in the area of the topsheet 4 not containing the

hydrophilic fiber aggregates 12 therein and than the fiber



side wall 5 is hydrophobic or repellent to water, and it may be made" hrJAN 2003
nmel t - bl omm nonwoven fabric, a through-air-bonded ~~JANIiD"~ 19
nonwoven fabric, a point-bonded nonwoven fabric, an air-laid nonwoven
fabric, or a conposite |am nate of a $pun-bonded - nonwoven fabric and a
mel t - bl omm nonwoven fabric. It may also be made of a resin film or a

| am nate of a nonwoven fabric and a resin film The |iquid=perneabl e
function of the topsheet 4 of the sanitary napkin 1 is described bel ow. As
has been described heretofore, the topsheet 4 is made of a nonwoven fabric
mai nl y ofdenisd tlyy dobphtdioe ¢ hyyirtophiobd of | bgnshétiandf Haersig 14 rehdt ittedy hi gh
porosity. In the nonwoven fabric to formthe topsheet 4, the hydrophilic
fiber ag@yegaipdsilliz fibedsspet fedmihcaggoegatebelr tinethepdeedfithes
received a |l arge anount of |iquid such as nenses, the |arge anount of

liqui d paergighiieas 4t hoetgdnt &tn 1 9@ dne hyd roph ilhen fibaeheggrbgatbsor bent

core 3 below the topsheet 4: In this stage, the absorbent core 3 draws and

absor bs tﬂrﬁﬂeqrrg%@maahta&nhhguiﬂ@vﬂméphiiﬁc_: hydpbepBi Inidk CEPIhiRg Y
action. The surfaces of the hydrophobi'c synthetic fibers 11 in the topsheet

4 are poQydorddatied aY deddig ) i quid penetration through the topsheet 4,
and theretfore the liquid can rapidly pass through the space between the

hyd hobi ' ' : ' s 4hs + 1 bed b

tmﬁer absorben; g S REEEIR L EnelLPR PR aEh by A e e
Il ]ﬁ%gn . J Jaui .

be!t vv(eae?]pt Te I{/é(’:l?g]p obi gq}sl;iﬁ{%gﬁﬁgr%?&eﬁdgg¥%gi n iﬁeila#‘géagﬁg{&%%ﬁ%@?%fﬁﬁg t he

aggr egat %o bele%t%nélgdzggge%ge%stan {1 HRR %I )‘ll%?l%?‘r ?EEe?ydéﬁ'Sif?}? sor bent

core 3.

than the fiber density of the area of the topsheet not containing
the aggregates therein.

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

At least the surface of the hydrophobic synthetic fibers
11 is made from a low-melting-point material. Preferably, the
fibers 11 are core/sheath conjugated fibers of which the éore
is made from PP (polypropylene) or PET (polyethylene
terephthalate) and the sheath is made from PE (polyethylene).
The fibers 11 may also be PE fibers. However, for ensuring
suitable voids in the topsheet 4 (nonwoven fabric), preferred
are the above-mentioned, high-rigidity core/sheath conjugated

fibers of which the core is made from PP or PET. If desired,



In the enbodiment of the topsheet 4 illustrated in Fig. 6, the innef 4wy 003
of each hole 15 consists essentially of hydrophobic synthetic fibers 11. F#
this, therefore, the liquid passing through the holes 15 is rapidly
absorbed by the absorbent core 3 bel oh3the topsheet 4. In case where a

| arge anmobunt of |iquid passes through the topsheet 4, the hydrophilic fiber
aggregates 12 dispersed in the topsheet 4 wll receive a part of the
liquid. In this case, however, the greater part of the liquid is drawn by

t he absorbent core 3 owing to the hydrophilic capillary action of the

absor benttheorky@ropineb be| gyatbetlic Ffikenst ithemayqliel epatede wilkdorded by
the hydrophilic fiber aggregates 12. In addition, since the hydrophilic
fiber agguadfatctant? dwmes addingles thédmrhydnsphilidan Rdweverf, the \hea not
containing themin the topsheet 4, the small part of the liquid absorbed by
- the hydr apid-sydrdptii biggrtaahifdbeld aeeewekl a rigirmjenamouner efnliqwid,
returning to the surface of the topsheet 4. In particular, in the

enbodi merthedisuirdRadteRhaebuad theftwal Ebé wadshbd 4wayhanbyehephibeées f i ber
aggregates 12 are in the back |layer 4b and are not in the face | ayer 4a.

Ther ef or &od e no¥' baafy PropEL 1OPS kR #nAhd HiconITRAGNTEREnkSLKGRIdI N a

dry condition, and hardly wets the skin of a wearer. On the other hand, in
case wherfy-gik %\fﬁ{@'@érﬁ?ﬂdte@%&h}fo‘]‘&kﬁ Eggsﬁebﬁ 2Pgti efet SoddEpbRPSheet

4, or in case where a'little 3 21 sweat is given thereto
from the sk 52 8entioh b &7 pbe absBEpRABHithe hiAdtEsnile
t opsheet J'arbsﬂzft ﬁ?r eaS(]a' g\?\,i %8 to t?e%%% t enper at ufe an ttgﬁgwea? of a

, T ner ea | nd The”’su
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retained in,th regates 12. addifjon, since_the rophij L i i ber

aggriagat etlky‘i]?é?‘g%rg‘é %&?BW#‘F&%W:‘ Jcec%?t%ﬁré FB?JIEthg ﬁg H’liangﬁui d or

the water thus retajned, in the aggregates 1 ardl.y returns to t sur face

L e ¢ opsers of Lo prioe’ (e Laprhest d Chnds bRetntnd pilRen: | s

dry condition, not havin%la wet. feel, and the megrer is free froma hot and
t

stuffy fcdMd Iheanmafdeithe salor,afyblaod apppEPer: b¥ypBeorPEaRPEREY

napkin, as in Fig. 3 showing a cross-sectional view of a different sanitary
napki n. 19PX%e3 se@l®Writnapkin illustrated in Fig. 3, the topsheet 4 is
corrugated on the absorbent core 3, alternating hills and valleys in the
transverse di r Ehe §apeheetetipdinde pf a phermalrbpngedaivayen fabrife

corrugat ed topsheet 4, provided is an elastic )
which is preferably prepared in a through-air bonding process.

In this, the hydrophobic synthetic fibers 11 are thermally
bonded to each other, and the hydrophilic fiber aggregates 12
of, for example, cotton are secured to the surfaces of the
hydrophobic synthetic fibers 11, as the surfaces exhibit fusion
bonding force in molten or semi-molten condition.

In order that the hydrophilic fiber aggregates 12 can be
surely held by the hydrophobic synthetic fibers 11 in the
topsheet 4, it is desirable that the hydrophobic synthetic

fibers 11 are long to some degree and that the sheet structure



nenber 16 extending in the |ongitudinal direction (direction .. 1~ JA
N 00S 22 Y). Wile stretched in the |ongitudinal direction, the quF%ic
nmenber 16 is joined to the topsheet 4. Accordingly, the top of each AN 2003
spaced fromthe absorbent core 3 owi nd4to the elastic contraction force of
the elastic nenber 16, and the hills of the topsheet 4 stand away fromthe
absorbent core 3. Thus constituted, the substantial bulk of the topsheet 4

i ncreases. The height of the hills of the topsheet 4 preferably falls
between 0. 5 and 5 mm and the hill pitch ( i. e. , the array pitch of

hills of aforthadmpshegt dnensures boaddingeef ithe pydrephblycifiber bet ween
0.5 and 10 nm |If desired, as shown in Fig. 3, two sides of the topsheet 4,
| yi ng oppasinegahes aridbtberthe shefacessedr dhadihwinophobimysyathettmay from
t he backsheet 2, and el astic nenbers 18 extending in the |ongitudinal

di recti orfilsgrsbel lat t dtdiedexamphe, t dp ange ioft <Hoaddt natvanemgf gor i@ ons  of
the topsheet 4 to thereby formside walls 17. In this enbodi nent, the

sani t ary corpdis iy Meat -tk M 1d dhyshrophitibes sheed shpdxsphibicsuf ilbee at

both the right and left sides adjacent to the side walls 17. Fig. 7 shows

one exangyrégaeluQ r@ulke nodpseeetirél19f hElg. alﬁoﬁﬂdtl'fégay@ro Kok e
process of Fig. 7, hydrophobic synthetic fibers 11 having a fiber |ength of

from 38 (K- B £nd e@il Dt @abReyf idrdp YBOL @It 1Hbdd Zon@dverr €
opened by the pins 23 standing around the rotary roll therein. Since the

hydr opholyf,r i L4 nJdhi <R Uthe? 1R ENEEE Corlt ]%d"-iatyfafﬁe Sl Ipekhat ey | onger

than the pitch of the pins 23 in the circunterential direction of the roll,

R N e e Ve S I

4. are chemically bonded to each other are not bulky and their
porosity is low, so that a large amount of liquid given thereto
is difficult to penetrate through the space between the
hydrophobic synthetic fibers to run toward absorbent core 3.
For these reasons, therefore, a thermal-bonded nonwoven fabric
prepared in a through-air bonding process is preferred for the
topsheet 4, as so mentioned hereinabove. The thermal-bonded
nonwoven fabric for the topsheet 4 may be heated with a heat
roller instead of hot air; or a spun-bonded nonwoven fabric
comprising heat-fusible long fibers may also be used for the
tépsheet 4.

As so mentioned hereinabove, the topsheet 4 preferably
has a suitable degree of porosity in order that a large amount
of liquid may pass through the space between the hydrophobic
synthetic fibers 11 therein to run toward the absorbent core

3 below the topsheet 4. Therefore, it is desirable that the

basis weight of the topsheet 4 falls between 20 and 60 g/m’* and



Hydr ophobi ¢ synthetic fibers 11 having a fiber length of from38 to 64 mm
and hydrophilic fibers (cotton) having a fiber length of from5 t d LIANN003
are fed into the second-stage carding unit 22, and they are opened by the
pi ns 23 standing around the rotary rollP therein. Since the hydrophobic
synthetic fibers 11 are long and tough (i.e., have a high rigidity), they
are carded in MD owng to the opening force of the pins 23. On the other
hand, the hydrophilic fibers are short, and especially those of cotton are
not tough but flexible. Therefore, when they have received the opening
force of tthee thiiekn2ss (heykianessptthveretzt] fial lsDbedyeenod . 3 lard d0emmpssed or
crinped to formaggregates 12, and are held between the adjacent pins 23,
23. As a mEasliprefierabilydbeptebnco {3 ard aggmegaHesind tireebdbipewetghtn t he
space between the hydrophobic synthetic fibers 11 that have been carded in
MD, and tdiey themthifckiesss &bl ihd. wikdihi hilesisdeEbnéll andedyi nehed over
the fibrous web 4al, and the resulting lamnate is led into a through-air

bondi ng hdpstwster idh.gdod b & hakrgehamBant26f 1hguhddgepeabtresypbhetic
fibers 11 in the fibrous webs are thermally bonded, and the hydrophilic

fi ber ag@fgat@fodrhByf © Ptk tkd O tModd®edihe ~ sfadéN BOBFeEf SHhbaces of

t he hydrophobic synthetic fibers 11. Through the process, a nonwoven fabric

to f t j = 1l . of 11 h t 5,
o form ﬂsﬁdfm egyhghgw U¢gHlers 11N Ptké‘f&hﬂ b %uff.g tb&b@fwmg a

hot roller na or thermally bonding the hydrophobic sy tic

fibers 11,00 il | 88,0053 VeLFow Y nggﬁg%gg%f@bric t hus produced through
y a

the process 1s conposed of a face Ta hat consists essentially of the
ydr ophi 11 ¢ 1 00 OkgF cbatal i1 o B B r B {5h SR ARSI DR e s
in the prdaaed ERyotsn Lp€ b sts e s BRREPRN PR 6T SHBROBHER 1 abri c
conpr 1 sect BTy GO I A &%, FoRSRET 3 RUFEBRRAFNE TRESRBRBpNI | i o
desi 1 abl ETEC 1 4PrOPELTAPLE CRAGEn BB AR Ll obe™: STHEARRLeDy

pressing jts, surface against a hot roll or:the like to thereby increase the
fusi on bohdi Hy 4% e’%@&&%‘?ttﬁe&?‘? bRPRIPPL +akelYr fh8RebFed nRTABAGOTBR
fabric. This is for preventing the hydrophilic fiber aggregates 12 from

dr oppi ng RREPRRPRIE BydhetdG faberfiel hhRa@dm «f abEi 5 4lso desibablsent
article of the invention described in detail hereinabove, the topsheet

havi ng r ety dehey hydepphakimisyarthetgg £ikesnsdily pessaatt ger| £5amd70hr ough
it, and the 1 4 J AN 203 25 absorbent core bel ow the topsheet absorbs the
liquid Vre?&idmwelgidupt bhe|tapghealr 4t hand\ihe hydrephddder fibegsven to
t he topsheet, on the other hand, the hydrophilic fiber aggregates dispersed
in the topahirg foamedcthe aagregatiest L2 @andothosedipt havpngforued sbemof t he
topsheet in a dry condition, not having a wet feel. Therefore, while it is
wor n, theactewrbdiar ainitittaly feoma2 donB 0ry byl weight , monehpreéerably

from 2 to 10 % by weight:of the topsheet 4.

Preferably, the hfdrophilic fiber aggregates 12 are
uniformly dispersed in the topsheet 4 (nonwoven fabric), while
suitably spaced from each other. The hydrophilic fiber
aggregates 12 may be uniformly distributed throughout the
topsheet 4 from the face to the back thereof. Preferably,
however, the hydrophilic fiber aggregates 12 do not exist in

the 1liquid-receiving surface of the topsheet 4. In the



Al t hough various exenpl ary enbodi nents have been shown and descri bed, the
invention is not limted to the enbodi nents shown. Therefore, the QmppéNdmm
the invention is intended to be limted solely by the scope of the clains
that follow. ,, 1 4 JAN 2003 26 Wafléis clained is: 1. An absorbent
article conprising a topsheet, a backsheet and an absorbent core positioned
bet ween the topsheet and the backsheet, wherein; the topsheet contains

hydr ophobi ¢ fibers and hydrophilic fibers shorter than the hydrophobic
fibers, the hydrophobic f fibers are thermally bonded to each ot her, at

| east a pambodiimerte df dfiphi4i ctiié beopshiertn figis edivided hat thepmide in the
sheet, and at |least a part of the hydrophilic fibers that formthe

aggr egat gorrmiofieiktd cchieksesd atmiso alppée dydr bgrnebi poft bens, RheThe
absorbent article as set forth in claim1, wherein the fiber density of the
hydr ophi lupspds ot idmtbdimdnd fackgJageat a¢a thaki gheeivbanligaidli drd
density of the area of the sheet not having the aggregates therein. 3. The

absor benttlps tbgee perisidn befihh 4 Baekaiapekx 4phriRidedtheofileabsenbeny of the
hydrophilic fibers that formthe aggregates falls between 1.5 tinmes and 3

tines thedider, densthisgf thbenpdLspli1ider Shaetagitiediiddd ot Beeaggt egat es

therein. 4 . The absorbent article as set forth in cllaim 1, wherein the

fjppshe_et if e CONad itdyed 4@%1: W diils et s@d’ ide€nkeNbackRayayeis.i n the
irection parallel to I'ts thickness, one being
If the hydrophilic fiber aggregates 12 are in the

liquid-receiving face layer 4a of the topsheet 4, the surface
strength of the liquid-receiving surface of the topsheet 4
lowers, and, in addition, the hydrophilic fiber aggregates 12

- will drop off from the topsheet 4 to the side of the wearer.
Moreover, the hydrophilic fiber aggregates 12 existing in the
face layer 4a of the topsheet 4 will retain water and the retained
water is easily given to the skin of a wearer.

In case where the topsheet 4 is composed of the two layers

(the face layer 4a consisting essentially of the hydrophobic
synthetic fibers 11 and the back layer 4b containing the
hydrophilic fiber aggregates 12 dispersed therein) as shown in
Fig. 4, and when the basis weight of the face layer 4a is too
large, then the liquid-receiving surface of the topsheet 4 will
be too remote from the hydrophilic fiber aggregates 12 existing
only in the back layer 4b. If so, a small amount of liquid
applied to the face layer 4a could not be well retained by the
hydrophilic fiber aggregates 12 and will return to the skin of

a wearer. In that condition, the effect of the topsheet 4 to



1 4 JAN 2003 27 a face layer that receives liquid and the other bei r;‘glr AN 2003
back | ayer adjacent to the absorbent core, the hydrophilic fiber

aggregates are not in the face layer but are only in the back layer. 5. The
absorbent article as set forth in clalim 4, wherein the basis weight of the
topsheet falls between 20 and 60 g/ n2, and the basis weight of the face

| ayer of the topsheet falls between 5 and 15 g/n2. 6 . The absorbent
article as set forth in claim1l, wherein the hydrophobic fibers have a
fiber length of from38 to 64 nm and the hydrophilic fibers have a fi ber

| engt h ofprfevemtothe @bimof & weaher dhomr benhgareticdd wdd lsbe Yawetedn cl ai m
1, wherein the ambunt of the hydrophobic fibers in the topsheet falls

bet ween ThexefdiR %ilty isedestiradble that ohet bashgdwepbhti offthersadderein
falls between 2 and 30 % by weight. 8. The absorbent article as set forth

i n cl ai mlhyethereifallie duterinid iand ilwerg/mdr.e natural cellul ose fibers
havi ng a nodified cross section or a hollow cross section.

L Aa. A AE. A A{ . RS odMSYAFA et ndE Ao ASYad e Hs A
_AFY. AY. AF. A§/Y. R fete ori¥lngVtie Aggiegates 12 may be

+] {val gb\Mlsgadded Gial aale a4 cralyad ol i calC alGpdikedead ca cal ca] ca] caj caj
ca] cRa] ca] calU] ca] cRa] ca] cal] ca] ca] ca] ca! $E~: ; S

The topsheet 4 thus far described is highly permeable to
liquid, and its surface is well kept dry. Therefore, the
nonwoven fabric of Fig. 4 may be directly used for the topsheet
of the absorbent article such as the sanitary napkin 1 of the
invention. Preferably, however, the nonwoven fabric of Fig.
4 is further formed with a large number of holes 15, as shown
in Figs. 1 and 2 and in the cross section of Fig. 6. With the a
holes 15 formed through it, the topsheet 4 has capillaries that
open onto the absorbent core 3, and a large amount of liquid
passes through the holes 15 of the topsheet 4 and is readily
absorbed by the absorbent core 3.

The topsheet 4 is preferably needled to form the holes
15 through it in such a manner that the fibers 15a constituting
the inner surface of each hole 15 protrude toward the absorbent
core 3, as shown in Fig. 6. With the holes 15 formed in that
manner, the topsheet 4 can be more bulky and its wearer’s surface
is prevented from being fluffy. Preferably, the pore diameter
of each hole 15 falls between 0.3 and 20 mm, and the area of

the pores 15 in the topsheet 4 falls between 5 and 60 %. If

the pore diameter and the pore area are smaller than the defined
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tissue paper.
The hydrophobic sheet 6 to form the leakage-~preventive
side wall 5 is hydrophobic or repellent to water, and it may

be made of a melt-blown nonwoven fabric, a through-air-bonded



open
U+! 10% U& () -9y)s!10% U&' ()-s' " 110% U& ()-19%10% U& () - OhdEmbCY10194 JAN 2L
h! 10% & () -
10% & ()- '10% & ()-s10%W & ()- "10% & ()- :10% & () -Lh" XObdEmbCY10%
h!3 110% & ()- 110% & ()-9!'110% & ()-1810% & ()-f:10% & ()-s! 10% & () -
STUWWYb@/'10% h! ~s109%BxB&' ()-s@ 109B& ()- 10/ 10/
10/910% & ()-79'10% & ()-5'10% & () - Yf hdEb@10% h! L! 109B& ()-Y 109B& () -
sI109B&' () -T109B& () -s109B& ()-' 109B& () - <{dEb@10% h! 3109B& ()-1
109B& ()-/ " 1109B& ()--L!'109B& () -1 +109B& ()-S# ! 109B& () -; yb@10%
h! ~10%JUSiqnwasSy fadari ,( p- podBtibBnded nonwoven fabric, an air-laid
10B9s! 1098B&' ()-7M 109B&' () - 5M 109B&' () - HSAEb@'10% h! 10% U& () - 10% U&' () -
M 10% U&'r(onwdviei?o fabric, or a composite laminate of a spun-bonded
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be made of a resin film, or a laminate of a nonwoven fabric and
a resin film.
The liquid-permeable function of the topsheet 4 of the
sanitary napkin 1 is described below.
As has been described heretofore, the topsheet 4 is made
of a nonwoven fabric mainly of the hydrophobic synthetic fibers
11 and having a relatively high porosity. In the nonwoven
fabric to form the topsheet 4, the hydrophilic fiber aggregates
12 are dispersed. Therefore, when the topsheet 4 has received
a large amount of liquid such as menses, the large amount of
liquid penetrates through the topsheet 4 and then reaches the
absorbent core 3 below the topsheet 4. 1In this stage, the
absorbent core 3 draws and absorbs the large amount of liquid
owing to its hydrophilic capillary action. The surfaces of the
hydrophobic synthetic fibers 11 in the topsheet 4 are poorly
resistant to the liquid penetration through the topsheet 4, and
therefore the liquid can rapidly pass through the space between
the hydrophobic synthetic fibers 11 in the topsheet 4 and is
then absorbed by the absorbent core 3. In the topsheet 4, the
aggregates 12 are dispersed, while spaced from each other, and

the liquid passes through the space between the hydrophobic

synthetic fibers 11 in the area not containing the aggregates
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12, and is rapidly absorbed by the absorbent core 3.

In the embodiment of the topsheet 4 illustrated in Fig.
6, the inner wall of each hole 15 consists essentially of
hydrophobic synthetic fibers 11. 1In this, therefore, the
liquid passing through the holes 15 is rapidly absorbed by the
absorbent core 3 below the topsheet 4.

In case where a large amount of liquid passes through the
topsheet 4, the hydrophilic fiber aggregates 12 dispersed in
the topsheet 4 will receive a part of the liquid. 1In this case,
however, the greater part of the liquid is drawn by the absorbent
core 3 owing to the hydrophilic capillary action of the
absorbent core 3, and only a smalill part of the liquid will be
absorbed by the hydrophilic fiber aggregates 12. 1In addition,
since the hydrophilic fiber aggregates 12 have a higher fiber
density than that of the area not containing them in the topsheet
4, the small part of the liquid absorbed by the hydrophilic fiber
aggregates 12 are well retained therein, not returning to the
surface of the topsheet 4. 1In particular, in the embodiment
of the topsheet 4 illustrated in Fig. 4,-_ the hydrophilic fiber
aggregates 12 are in the back layer 4b and are not in the face
layer 4a. Therefore, the surface of the topsheet 4 of this
embodiment is kept in a dry condition, and hardly wets the skin
of a wearer.

On the other hand, in case where an extremely small amount

of liquid is applied to the topsheet 4, or in case where a little
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aggregates 12 have a higher density than that of the area not
containing them in the topsheet 4 and are dispersed in the
topsheet 4, a small amount of water or water vapor existing
inside the topsheet 4 is readily drawn by the hydrophilic fiber
aggregates 12, and the thus drawn water is well retained in the
aggregates 12. In addition, since the hydrophilic £fiber
aggregates 12 are remote from the surface of the topsheet 4,
the liquid or the water thus retained in the aggregates 12 hardly
returns to the surface of the topsheet 4.

Accordingly, the surface of the topsheet 4 is kept in a
dry condition, not having a wet feel, and the wearer is free
from a hot and stuffy feel.

The topsheet 4 may apply to a different type of sanitary-
napkin, as in Fig. 3 showing a cross-sectional view of a-
different sanitary napkin.

In the sanitary napkin illustrated in Fig. 3, the topsheet
4 is corrugated on the absorbent core 3, alternating hills and
valleys in the transverse direction (direction X). At the top

of each hill of the corrugated topsheet 4, provided is an elastic

member 16 extending in the longitudinal direction (direction
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Thus constituted, the substantial bulk of the topsheet 4
increases.

The height of the hills of the topsheet 4 preferably falls
between 0.5 and 5 mm, and the hill pitch (i.e., the array pitch
of hills of corrugations) in the transverse direction
preferably falls between 0.5 and 10 mm.

If desired, as shown in Fig. 3, two sides of the topsheet
4, lying opposite one another in the transverse direction, may
stand away from the backsheet 2, and elastic members 18
extending in the longitudinal direction may be attached to the
top ends of the thus standing portions of the topsheet 4 to
thereby form side walls 17. In this embodiment, the sanitary
napkin is provided with hydrophobic sheets 6 on its surface at
both the right and left sides adjacent to the side walls 17.

Fig. 7 shows one example of producing the topsheet 4 of
Fig. 4 and Fig. 5.

In the process of Fig. 7, hydrophobic synthetic fibers
11 having a fiber length of from 38 to 64 mm are fed into the
first-stage carding unit 21, and are opened by the pins 23

standingaroundtherotaryrdiltherein. Since the hydrophobic
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4a of the topsheet 4.

Hydrophobic synthetic fibers 11 having a fiber length of

from 38 to 64 mm and hydrophilic fibers (cotton) having a fiber
length of from 5 to 25 mm are fed into the second-stage carding
unit 22, and they are opened by the pins 23 standing around the
rotary roll therein. Since the hydrophobic synthetic fibers
11 are long and tough (i.e., have a high rigidity), they are
- carded in MD owing to the opening force of the pins 23. On the
other hand, the hydrophilic fibers are short, and especially
those of cotton are not tough but flexible. Therefore, when
they have received the opening force of the pins 23, they are
not carded in MD. Most of them are massed or crimped to form
aggregates 12, and are held between the adjacent pins 23, 23.
As a result, the hydrophilic fiber aggregates 12 are dispersed
in thé space between the hydrophobic synthetic fibers 11 that
have been carded in MD, and they form a fibrous web 4bl.
The fibrous web 4bl is laminated over the fibrous web 4al,
and the resulting laminate is led into a through-air bonding
hot chamber 25. 1In this hot chamber 25, the hydrophobic
synthetic fibers 11 in the fibrous webs are thermally bonded,

and the hydrophilic fiber aggregates 12 are secured to the fused
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process, a nonwoven fabric to form the topsheet 4 is produced.

In place of the hot chamber 25, a hot roller may be used
for thermally bonding the hydrophobic synthetic fibers 11 in
the fibrous webs.

The nonwoven fabric thus produced through the process is
composed of a face layer 4a that consists essentially of the
hydrophobic synthetic fibers 11 and a back layer 4b that
contains the hydrophilic fiber aggregates 12 dispersed around
the hydrophobic synthetic fibers 11, as in Fig. 4.

Of course, only the second-stage carding unit 22 in the
process of Fig. 7 may be used to form a single layer nonwoven
fabric to be formed into the topsheet 4. This single layer
nonwoven fabric comprises the hydrophobic synthetic fibers 11
and contains the hydrophilic fiber aggregates 12 dispersed
around the fibers 11. In this case, it is desirable that the
single layer nonwoven fabric produced is heated by pressing its
surface against a hot roll or'the like to thereby increase the
fusion bonding strength of the fibers in the surface of the
nonwoven fabric. This is for preventing the hydrophilic fiber
aggregates 12 from dropping away from the surface of the
nonwoven fabric.

In the absorbent article of the invention described in

detail hereinabove, the topsheet having received a large amount

of liquid rapidly passes the liquid through it, and the
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small amount of liquid or the sweat of a wearer is given to the

topsheet, on the other hand, the hydrophilic fiber aggregates

dispersed in the topsheet can retain the moisture to thereby

keep the surface of the topsheet in a dry condition, not having

a wet feel. Therefore, while it is worn, the absorbent article

gives a comfortable feel to the wearer.

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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the topsheet contains hydrophobic fibers and hydrophilic
fibers shorter than the hydrophobic fibers, the hydrophobic
fibers are thermally bonded to each other, at least a part of
the hydrophilic fibers form aggregates that disperse in the
sheet, and at least a part of the hydrophilic fibers that form
the aggregates are bonded to the surfaces of the hydrophobic

fibers.

2. The absorbent article as set forth inclaim 1, wherein
the fiber density of the hydrophilic fibers that form the
aggregates is higher than the fiber density of the area of the

sheet not having the aggregates therein.

3. The absorbent article as set forth inclaim 2, wherein
the fiber density of the hydrophilic fibers that form the
aggregates falls between 1.5 times and 3 times the fiber density

of the area of the sheet not having the aggregates therein.

4. The absorbent article as set forth inclaiml, wherein
the topsheet is so constituted that, when it is divided into

two layers in the direction parallel to its thickness, one being
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a face layer that receives liquid and the other being a back
layer adjacent to the absorbent core, the hydrophilic fiber
aggregates are not in the face layer but are only in the back

layer.

5. The absorbent article as set forth inclaim 4, wherein
the basis weight of the topsheet falls between 20 and 60 g/m?,
and the basis weight of the face layer of the topsheet falls

between 5 and 15 g/m’.

6. The absorbent article as set forth inclaim 1, wherein
the hydrophobic fibers have a fiber length of from 38 to 64 mm,
and the hydrophilic fibers have a fiber length of from 5 to 25

mm.

7. The absorbent article as set forth in claim 1, wherein
the amount of the hydrophobic fibers in the topsheet falls
between 70 and 98 % by weight, and that of the hydrophilic fibers

therein falls between 2 and 30 % by weight.

8. The absorbent article as set forth inclaim 1, wherein
the hydrophilic fibers are natural cellulose fibers having a

modified cross section or a hollow cross section.



