HYDROPHI LI C ELASTI CALLY STRETCHABLE COWPOSI TE SHEET BACKGROUND OF THE
| NVENTI ON This invention relates to an elastically stretchable 5 conposite

sheet contai ning hydrophilic material. Japanese Patent App

i cation

Publ i cati on No. 1994-184897A and Japanese Patent Appl i ¢¥ARCI{ P
Publ i cati on No. 1996-504693 describe_gqn elastically stretchable conposite

sheet conprising an elastic sheet 10 having stretchability

and a sheet-1li ke

fi brous assenbly having inelastic stretchability bonded together. The

presence of Lhe fibrous assenbly enabl es such a conposite

sheet to offer a

fl exibl e tpuphogesined £DAST MPOSHEeS TRETE HARGE | OgMPCE IR SHEETas a

di sposabl e di aper or a sanitary 15 napki n.

The conposite sheet of prior

art advant ageously- elimnates a rubber touch possibly experienced by a

wear er

offers a cloth-1ike touc

as the elastic sheet cones in contact with the wearer's ski

, ~th i
the conposite sheet is f%?ﬁggﬁﬁﬁgp gkaﬁ%ke?ﬁaﬁﬁﬁ?gﬁong fi bers obtai
t hrough the melt spinning process or by mcrofibers obtained. through the
mel t bl own prod@sis IeEnddtihdaiad Hhddt F Sat sl Y Sthadddidthitageous 3
n that these 1 MARCH 2005
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composite sheet containing hydrophilic material.

Japanasea Fatent Application Puklication Ho.
1994-184897A and Japanese Patent Application {BCT)
Publication Ho. 1996-5046493 describe an elastically
stretchable composite sheet comprising an elastic sheet
having stretchability and a sheet-like fibrous assembly
having inelastic stretchability bonded together. The
presence of Lhe fibrous assembly enables such a composite
sheet to offer a flexible touch desired for a topsheet in a
wearing article such as a disposable diaper or a sanitary
napkin,

The composite sheet of pricr art advantagecustiy
eliminates a rubker touch possibly experienced by a wearer
as the elastic sheet comes in contact with the wearer's skin
and offers a oloth-1like teouch. Hewever, the fibrous assembly
constituting the composite sheet is formed, for example, with
long fibkers cbtained through the melt spinning process or by
microfibers obtained through the melt blown process. The

composite sheet of prior art is disadvantagecus in that these

n

ned

and

enbly 20 constituting



fibers are not sweat-absorbent. SUMVARY OF THE INVENTION It is an object of
this invention to provide an elastically stretchable conposite sheet with
cloth-like 5 touch and sweat-absorbability and thereby to inp rove feeling
to wear a wearing article using this conposite sheet. AJEARCIP20@5 t hi s
invention there is provided an elasthcally stretchable conposite sheet
having a X- and Y-directions orthogonal to each other and conprising a
first 10 sheet adapted to be elastically stretchable at least in the
Y-direction and a second sheet forned with fibrous assenbly adapted to be

i nel asti calhyrstset chabl eydar thesyrigkfiecti on and bonded to at |east one
surface of the first sheet. The inprovenent according to this invention is

in that 15 the first and @qﬁﬁﬁﬁk efgr, afpypneeg together in bondi ng

zones arranged intermttently in the Y-direction wherein each section of

the fiber form ng the second sheet _extendin bet ween eagh i,r. of_the
adj acent bondinﬁtz&ﬁesa?sﬁﬁﬂﬁﬁgr ?ﬂaﬁﬁuéasfag?aﬁfoaig%hnggogggﬁeéﬂjthe pai T
of the adjacent bonding 20 zones and at |east one of the first and second
sheet s comtasnscahydr ephidtichakditer FaNPo BRFEF TESER PHFON OF SHHE BAW NGS 3
1 MARCH 2005

3  touch and sweat-absorbability and thereby to improve feeling

to wear a wearing article using this composite sheet.
According teo this invention, there 1is provided an
elastically stretchable composite sheet having a ¥X- and
Y~directions orthogonal to each cother and comprising a first
10 sheet adapted to he elastically stretchable at least in the
Y-direction and a second sheet formed with fibrous assembly
adapted to be inelastically stretchable in the Y-direction

and bonded to at least one surface of the first sheet.
The improvement according fo this invention is in that
15 the first and second sheets are bonded together in bonding
zones arranged intermittently in the Y-direction wherein each
zection of the fiber forming the second sheet extending
between each pair of the adjacent bonding zones is longer than
a straight distance between the pair of the adjacent bonding
20 zones and at least one of the first and second sheets contains

hydrephilic material.

BRIEF DESCEIPTION OF THE DRAWINGS



Fig. |

is a perspective view showi ng a conposit- sheet according to this

i nvention DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 5 Details of a

el astically stretchabl e conposite sheet
will be nore fully understood
reference to the

di aper,
nmedi cal

cont ai ni ng hydrophilic materi al
fromthe description givanMaaEetd2de: with
acconpanyi ng drawi ngs. An elastically stretchable
conposite sheet 10 containing hydrophilic material shown by Fig. 1 in a
perspective view is suitable as a |iquid-pervious or
topsheet used for a disposable wearing article such as a di sposable

a sani tBry. napki A perrapedispesabive sgomiradaptedrtslbe sisewin
site. This 15 conposite sheet 1 .conprises an upper layer 2 and a

| oner | aygicoBdelded tpget betehbibandi ng zones 4. The conposite sheet
s elastically .stretchable preferably in X- and Y-directions orthogona

| i qui d-i nper vi ous

i
to

each other or at least in the Y-direction as indicated by chain Iine-5. 20
The -Lipper layer 2 of the conposite sheet 1 is inelastically stretchable

preferably in

Thi s upper Ia?@&iIghpg%%gpﬁéagkb&ﬁ%%ﬁ%§§g%ﬁ§&$%§%3$i. EQ%E5§%Ending at
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Details of a elastically stretchable composite sheet
containing hydrephilicmaterial will be more fully understood
from fthe description given hereunder with referonce to the
accompanying orawings.

n  elastically =stretchable composite  sheet 1
centaining hydrophilic material shown by Filg., 1 in a
perspective wview is =zuitable as a liguid-pervious or
liquid-impervious topsheet used for a disposable wearing
article such as a disposable diaper, a sanitary napkin or a
disposable gown adapted to be used in medical site. This
composite sheet 1 comprises an upper layer 2 and a lower layer
3 welded together in beonding zones 4. The composite sheet
1 is elastically stretchable preferably in X~ and
Y-directions orthogeonal to each other or at least in the
f-direction as indicated by chain lines.

The upper layer 2 of the composite sheet 1 is
inelastically stretchable preferably in the ¥- and
Y-directions or at least in the Y-direction. This upper layer

2 is formed with an assembly of fikers 6 extending at least

i rection.



between a pair of the bonding zones 4, A Such fibers 6 may be short
fibers, preferably long fibers, nore preferably continuous fibers. Each of
these fibers 6 extending between a pair of the bonding zones 4, 4 is

| onger than a straight 5 distance between these two bondiMgRddes0x, 4 and
describes an irregular curve betweengt.hese bondi ng zones 4, 4 over the
entire upper surface of the lower layer 3. Preferably, the fibers 6 are
nei t her wel ded nor bonded together, i.e., separated one from another

bet ween t he bondi ng zones 4. The 10 upper layer 2 is inelastically

stret chedbandet¢hen fodier &£6theekprdinyet yndavd nd .deSorhbédbensvesudiet ween
respective pairs of the adjacent bonding zones 4, 4 are reoriented to

extend i ngthen¥rdi ka¢lian hetdrendNesEoReNei RErzNes e fre @S 4018,
conposite sheet 1 is stretched in the Y-direction. 15 Such fibers 6 may be,

for exanplgn. PLoOg, af: ddiel askhey SYMHIAL G191 eSUEN-AS: ROLYALON] ene,
pol yester; " polyé %y ene or polypropylene with terpolynmer of propylene,

et hyl ene and butene. The fibers 6 nay be at Ieasaagartially i hcaor por at ed
with or coddb®H vt h-Ihy Pt 19 c2amiter al? st nt SPes 't vin HHI8AE UL f onat e
as hydrophilicity giving agent to nake the fibers 6 hydrophilic. Each of

t he fifberdistamse dredierretdre 3 dfver Abiol oones 30 ¢ mniokespridiet ably of
0.1. 20 un and a basis weight preferably of 2 - 100 g/n2, nore | MARCH 2005
an irregular curve between these bonding zones 4, 4 over the
entire upper =urface of the lower layer 3. FPreferably, the
fikbers €& arse neither welded nor bonded together, i.e.,
separated one from ancther bhetween the bonding zones 4. The

1} upper layer 2 is inelastically stretched and the fibers &
respectively having described curves between respective
pairs of the adjzcent bonding zones 4, 4 are reoriented to
extend in the Y-direction between these bonding zones 4, 4
as the composite sheet 1 is strerched in the Y-direction.

15 Such fibers & may be, for ezample, blend of inelastic
synthetic resin auch as polypropylene, polyester,
polyethylene or polypropyvlens with terpolymer of propylens,
ethylene and butene. The fibors & may be at least partially
incorporated with ér coated with hydrophilic material such

20 as sodium alkylsulfonate as hydrophilicity giving agent to
make the fibers 6 hydrophilic., FEach of the fibers & has a

diameter preferably of 0.1 ~ 50 pum, more preferzably of 0.1

~ 20 pm and a basis weight preferably of 2 ~ 100 g/m’, more



-5 preferably of 2 - 20 9/m2.. In the illustrated enbodi nent, the fibers
6 are provided in the formof continuous fibers treated to becone
hydrophilic. The | ower layer 3 of the conposite sheet 1 is 5 elastically
stretchable preferably in both the X-direction and the PNMAREECOOH or at

| east in the Y-direction. The |ower _lkayer 3 is stretchable preferably at

| east by 200 % nore preferably by 400 -%in the Y-direction. After having
been stretched by 100 % the lower layer 3 elastically contracts 10 to a
length less than 1. 3 tines it s initial length as the lower layer 3 is
relieved gréréhehsyrast chi g gffvect InStieh illdwen: daayer cabodbmebe, fiorered wi th
an assenbly of short fibers, preferably of long fibers, nore preferably of

cont | nuous, {1 beres OGLel add1eaec AL hehs LRIIBAG Al 2388701t Yol
mechani ca }%éehtaﬁg ggﬁ%g'or meldéd togetﬁer to forma nonwoven fabric, or
with af j Im nmade of therPD | astic el astoner. These fibers or film may
be i ncor po? aPBECHF t AYSFRBAtEd- with suitabl e hydrophilicity giving an
agent such as sodium al kyl sul fonate to make the |ower |layer 3 hydrophilic-
Such | ower | ayefhe prefas aBidyefas 32008 Hdwd s SRERGRLTST sheedoolg/¥Ff2. In
the illustrated enbodinment, the lower layer 3 i8 fornmed with continuous
fibers 10=1a¥hepailyi stdesthadl4hatefdealcbwpositetts iget X4-dordel Used shoul d
be breathable, the lower |ayer 3 preferably presents
and the Y-direction or at least in the ¥Y-direction. The lower
layer 3 is stretchable preferably at least by Z00 %, more
preferably by 400 % in the Y-directicn. After having been
stretched by 100 %, the lower layer 3 elastically contracts
100 toalength less than 1.3 times its initizal length as the lower
layer 3 is relieved of the stretching effect. Such lower layer
3 may he formed with an assembly of short fibers, preferably
of long fibers, more preferably of continuousz fibers wherein
these fibers forming such assembly are mechanically entangled
15 or welded together to form a2 nonwoven fabric, or with a film
made of thermoplastic elastomer. These fibers or £ilm may
be incorporated with or coated with suitable hydrophilicity
giving an agent such as sodium alkylsulfonate to make the
lower layer 3 hydrophilic. Such lower layer 3 preferabiy has
20 a basis weight of 5 ~ 200 g/m’. In the i1llustrated embodiment,
the lower layer 3 is formed with continuous fibkers 10.

When it is desired that the composite sheet 1 to be used

ghould be hreathable, the lower layer 3 preferably presents



| MARCH 2005 6 breathability O f at least 1 D cmicn2. s as neasured
according to the nethod A prescribed by 6.27 of JIS L 1096. Wien it 1,5
desired that the c-ornposite sheet 1 to be used shoul d be

noi st ur e- perneabl e, the |ower layer 3 preferably presentisyaRCH 2005

noi sture-perneability of at |east 100Q_g/m-'/day as neasured according to
the nmethod B prescribed by JIS Z 0208. In conbination wth such breathabl e
and/ or noi sture-perneable |lower layer 3, it is preferred to use the upper

| ayer 2 having the breathability and/or the noisture-perneability equal to

10 or hi ghesatham 1hogeofatt heakewner dml/fem®3s Leperimgedradccamtierg al
sel ection for the upper and |ower layers 2, 3, it is possible to marke the

conposi t e_sheet li gyid per.vi b ki-Qyhdi Vi, Oli§u g Theghgndiing zones
4 may be,“%pﬁg%ééﬂj#%fé}ﬁ?%?%%ﬁ#%ﬁng %E'?gaan?%ét%eyg?directlon of X- and
Y-directions, 'The upper

_ and | ower. | ayers 2, be baonded {0 ea qiother by
heating themfietoged netatunlddt S HRrEssr eﬁ'b?e%s]i ﬁrgo :Des uupse{%cgosnl}ocuﬁscga 9 ng
technique. It is also possible to unite the fibers 6 of the wupper |ayer 2
and the fibkssune kfradeblonethieayeres d3ivRg 20 P& SfGERE HIIEHTY r hi gh
pressure columar water jet treatnent. Each of the bonding zones 4 has an
area of OndBsturdfporméalanttiay tof &t drees tofl (e gémbomaly myE zoneswsrat i s
preferably

according to the method B prescribed by JIS 2 0203, In
combination with such breathable and/or molsture—permaable
lower layer 3, it is preferred to use the upper layver 2 having
the bhreathability and/cr the moisture-permeability equal to

10  or higher than those of the lawer layer 3. Depending on
material selection for the upper and lower layers 2, 3, it
is possible to make the composite sheet 1 Tiguid-pesrvious or
liguid-impervious.

The bonding zones 4 may be arranged intermittently at

15 1least in the Y-direction of X- and Y-directiocns. Uhe upper
and lower layers 2, 2 ke bonded to each other by heating them
together under a pressure or using a supersonic sealing
technique., It is alsc possible to unite the fikers & of the
upper laver 2 and the fibers 10 cof the lower layer 3 using

2 a needie punching or high pressure columnar water Jet
treatment. Each of the bonding zones 4 has an area of 0.03

~ 10 mm” and a total area of these bonding zones 4 is preferably

i~ 50 % of the composite sheet's total area.



| - 50 %of the conposite sheet's total area. 1 MARCH 2005 -7 Pulling such
conposite sheet 1 in the Y-direction causes the |ower |ayer 3 to be

el astically stretched in the Y-direction and this stretching of the | ower
| ayer 3 causes, in turn, the fibers 6 of the upper |aydARA#$2005DHiI ng t he
5 curves to be reoriented and to he iLnelastically stretched in the
Y-direction. A force required to stretch the conposite sheet 1 is _
substantially equal to force required to stretch the lower |ayer 3 before
the curves described by the fibers 6 are conpletely straightened. In the
upper |ayer 2, mdidl il f Bbens derare iner eblyeeoili eim ethand tdhereftore:
substantially do not affect the force required to stretch the conposite

sheet 1. JThe.dd hafs 16na0 1690 6t ebynst &k ghi eaedy het weethed hien espect i ve
pai rs of the adjacent bonding zones 4, 4 as the conposite sheet 1 is

further retched. Furt .15 r hi f..th i from such
state reZ{ﬁ e HY @(ﬁ&;é%h%gqﬁ?%ggéﬁﬁr@??fe)ttcrhe '?’ﬁg!%;}g%%%?aﬁgﬁ%%sl’us t he

force required to stretch the fibers 6 haviﬁg alrggd been . strai ght ened.
The fiberkh etipflesehitf n§iRGER BeRAVIBE UBPEferddFy Paihd6n t he

upper surface of the 20 conposite sheet 1 so that the upper layer 2 is
st r et Ghabtervemttcobeyreariaptyddin@dtd bp buelagsbchhlyhet vedrhedtiron.

the Y-direction. A force required to stretch the composite

sheet 1 is substantially equal to foree required to stretch

the lower layer 3 before the curves described by the fibers

& are completely straightened. 1In the upper layer £, the

10 fibers & are merely reoriented and therefore substantially

do not affect the force reguired to stretch the composite

sheet 1. The fibers 6 are completely straightened betwesn

the respective pairs of the adjacent bonding zones 4, 4 as

the composite sheet 1 1is further stretched. Further

15 stretching of the composite sheet 1 from such state reguires

the force regquired to stretch the lower laver 3 plus the force

required to stretch the fibers 6 having already been

straightened. The fiberz & presenting such behavicr

preferably describkbe leoops on the upper surface of the

20}  composite sheet 1 so that the upper layer 2 iz siretchable
not only in the Y-directicon but also in the X-directicn.

On the upper layer 2 of the composite sheet 1, the fibers

© deszcribe curves overlapping one another and scome of the



On the upper layer 2 of the conposite sheet 1, the fibers 6 describe curves
over | appi ng one another and sone of the 1 MARCH 2005 -8 fibers 6 extend to
curve upward fromthe conposite sheet 1 so that the upper layer 2 as a
whol e of fers soft cloth-like touch. in this upper |ayel MARCH &px i ces of
the fibers 6 assist good breathabiligy. In addition, the fibers 6 are at 5
| east partially hydrophilic and offer good sweat-absorbability as they
come in contact with the wearer's skin. The fibers 6 having absorbed a
certain anmobunt of sweat can be rapidly dried as a plenty of air passing

t hr ough tiighesntierestticres taf duhese UdwWsars fGonThdensaipeg it isteetudi ng such
10 conposite sheet | is advantageous in its soft touch, high breathability

as vel |l as, hiygh absorpiRg aRgedrvi 88 i afoforormyeatssya A tas 1tihe upper
| ayer. 2 used to lie on body side. The conposite sheet 1 may be used as

stock material for the i i cle.i manners that Hefh-4 e upper
| ayer 2 éﬁ} ) tﬁélF%Hé?%ﬁ§%§$%§%§%%%%ydf§p |%Fb orQ{he upper layer 2 is
hydrophilic while the | ower yer 3 is hydrophob dependi ng on

its purposesigit gsed PFeia%hﬁBléiilEFe tin lttﬁémfcgﬁ‘ﬁogg 8\%%[1%&“3 4™ the
manner that the upper layer 2 is hydrophobic while the lower layer 3 is
hydr ophi llisast20 Topexiplalivt hi shyavenkibhe t heanflber so§ 6 t he agsiser
sweat-absorbability as they come in contact with the wearer's
skin. The fibers 6 having absorbed a certain amount of sweat
can be rapidly dried asz a plenty of air passing through the
interstices of these fibers €. The wearing article using such
10 composite sheet 1 is adwvantagecus in its soft touch, htigh
breathability as weil as high absorbing and drying rate for
sweat 20 far as the upper layver Z used to lie on body side.
The composite sheet 1 may be used as stock material for the
wearing article in the manner that both the upper layer 2 and
15 the lower layer 3 are hydrophilic or the upper layer 2 is
hydrophilic while the lower layer 3 is hydrophobic. However,
depending on its purpeose of use, it 1s possible to use the
composite zheet T in the manner that the upper laver 2 is
hydrophobic while the lower layer 3 is hydrophilic.
20 To exploit this invention, the fibers 6 of the upper
layer 2 iz not limited to the thermeplastic synthetic fibers
treated to become hydrophilic, but may be hydrophilic

regenerated fikers or natural fibers such as ravan, cotton,



layer 2 is not limted to the thernoplastic synthetic fibers treated to
becone hydrophilic, but may be hydrophilic regenerated fibers or natural
fi bers such as rayon, cotton, 1 MARCH 2005 -9 silk or jute fibers.
Alternatively, both the fibers 6 of the upper layer 2 afdARKRSIE0Mers 10 of
the lower layer 3 may conprise m xtugpe of hydrophilic and hydrophobic
fibers. In such case, the hydrophilic fibers include also pulp fibers. 5
This invention may be also inplenented in a manner that the |ower Layer 3
of the conposite sheet I shown in Fig. 1 is provided on its |ower surface
al so witheihedmghastidatty. aflterohabiellibpoul Hesdibioysskrf &t o the
upper layer 2. This additional fibrous assenbly may contain hydrophilic

10 fi ber sy@¥enolagont 2i Anguehchydirephi [ 4f bers. lbnerheagerpdsintagy sheet
according to this invention, any one of the elastically stretchabl e sheet

and the el astd Gall St Lot ahablent i broussansenblyoshect; fonded o at

| east one”s e elastically stretchabl e sheet 15 contains
hydrophilic material so tﬁat Fhﬁ.me%[hnﬁ arthlg %fianghi%i o], osite
sheet may®'Hitt &2 %ot (-PEo¥AT RGN 1 Cof LEREDT T t Y& Snedt tassorbabi lity. 1
MARCH 2005 10_ ) .

5 This invention may be also implemented in a manner that the
lower layer 2 of the composite sheet 1 shown in Fig. 1 i=
provided on its lower surface alsc with the inelastically
stretchable fibrous assembly similar to the upper layer 2.
This additional fibrous assembly may contain hydrophilic

10  fibers or not ceontain such hydrophilic {ibers.

In the composite sheet according to this invention, any
one of the elastically stretchable =heet and Lhe
inelastically stretchable fibrous assembly sheet bonded to
at lteast one surface of the elastically stretchabhle sheeot

15  econtalins hyvdrophilic material sc that the wearing article

using this composite sheet may offer scft touch, high

breathability and sweat-absorbability.




WHAT IS CLAIMED | 7. An elastically stretchable conposite sheet (1) having
a X- and Y-directions orthogonal to each other and conprising 5 a first
sheet (3) adapted to be elastically stretchable at least in said
Y-direction and a second sheet (2) fornmed with fibrousiagseo ysEdapted to
be inelastic ally stretchable in saig_Y-direction and bonded to alL | east
one surface of said first sheet (3), wherein: 10 said first and second
sheets (3, 2) are bonded together in bonding zones arranged intermttently
in said Y--direction wherein each section of the fiber {6) form ng said
second sheet (R)cexisensing bet ween each pair of the adjacent bondi ng

zones (4) is longer than a straight distance between said pair 15 of the
adj acent bondi ng zones (4) and at |east one of said first and second
sheets (3,2) contains hydrophilic material. 2. The conposite sheet (1)

according to Caim1, wherein sai L[St sheet onpri ses ;an .assenbly of
elastica%ly 203§iF@F&ﬁéﬁﬁélﬁhéiﬁﬁgFgéﬁﬁs g?ﬂ?ﬁ%%?% %?%%?sﬁklé?gngﬁfThe
conposite sheet (1) according to Claim1l1, wherein said first sheet (3)
conpri sesa &astdl ciadd iy sstiviceh aBEECToRRRCH: 2605 CEiert g (PR @Synt het i ¢
resin film 4. The conposite sheet (1) according to Claim1l, wherein

5 a first sheet (3} adapted to be slastically stretchable at

leaat in said Y-direction and a second sheet (2) formed with
fibrous assembly adaprted to be inelastically stretchable in
said Y-direction and bonded to al least one surface of =sald
first sheet (3), wherein:

10 gaid first and second sheets (3,2) are bhonded together
in bonding zones arranged intermittently in said Y-direction
wherein each section of the fiber {6} forming sald second
sheet (2} extending between each pair of the adjacent bonding
zones (4) i1s longer than a straight distance between said pair

15 of the adjacent bonding zones (4) and at least one of said
first and second sheets {3,2) contains hydrophilic material.

Z. The composite sheet (1) according to Claim 1, wherein

zalid first sheet (3) comprises an assembly of elastically

H) stretchable thermoplastic synthetic fibers (10).

3. The composite sheet (1) according to Claim 1, wherein

zaid first sheet (3} comprises elastically stretchable



said hydrophilic material conprises hydrophilic fibers. 5 5. The conposite
sheet (1) according to Caim1l, wherein said hydrophilic nmateri al
conprises hydrophilicity giving agent coating any one of said first and
second sheets (3,2) . 10 6. The conposite sheet (1) accoddARGH 200G aim 1,
wherein said hydrophilic material cqgurises hydrophilicity giving agent

i ncorporated into any one of said first and second sheets (3,}. 15 "!

The conposite sheet (1) according to daiml, wherein said first and

second sheets {3,2) are breathable and npi sture-pervious.

8. The conposite

sheet (1)traeediaxg it Gaihatlic weesiei E1120. any one of said first and

second sheets (3,2) is |iquid-inpervious.

4. The composite sheet (1) according to Claim 1,

wherein

said hydrophilic material comprises hydrophilic fibers.

5. The composite sheet (1) according to Claim 1,

wherein

10

15

20

said hydrophilic material comprises hydrophilicity giving

agent ccating any one of said first and second sheets (3,2).

. The composite sheet (1} according to Claim 1, wherein
said hydrophilic material comprises hydrophilicity giving
agent incorporated into any cne of said first and second

sheets (3,2},

. The composite sheet (1} according to Claim 1, wherein
2aid first and second sheets {3,2) are breathahle and

motsture—pervious.

8. The composite sheet (1} according to Claim 1, wherein
any one of said first and second sheets (3,2} 1s

liquid-imperviaus.



