13 FEBRUARY 2004 FLEXIBLE COMPOSITE SHEET FOR DISPOSABLE GARMENT This invention
relates to a flexible sheet suitable as stock material for disposable garments, particularly for
disposable body fluid absorbent garments such as disposable diapers, sanitary napkins or the like.
Fig. 5 in the accompanying drawings is a perspective view showing a plESHEBRESA RY02004cribed in
Japanese Patent Application Disclosure No. 1987-57551, which is finely apertured and presents a
soft touch. This plastic sheet 110 is intended to be used as top- or backsheets of disposable diapers
and obtained by placing a relatively thin plastic sheet as raw sheet on a belt of mesh wire and then

subjecting this r ﬁgb tQ a pr ' ﬂ%ﬁﬁe bumﬁj \z@\%}@w t 110 processed
in this manner isa%/T %&?ﬁutmﬁﬁg oﬁ&fen (1) ; Ié?lfijn with a
plurality of cylindrical protuberances 120 which are, in turn, formed at their tops with fine apertures

125 and petal-like fringes rising from peripheral edges of the respective apertures 125. Such a sheet
110 is described to be_ lusterless and to offer a cloth-like soft touch. Certainly a cloth-like soft touch will

be offered by the cyffdtidalBRtEbAANCEE aLBSad PR pe@Kiilkd fineeh sui tabl e as

stock material for disposable garnents, particularly for

di sposabl e body fluid absorbent garnents such as di sposabl e
di apers, sanitary napkins or the Ilike.

Fig. 5inthe acconpanyi ng drawi ngs i s a perspective vi ew
show ng a plastic sheet 110 described in Japanese Patent
Application Disclosure No. 1987-57551, which is finely
apertured and presents a soft touch. This plastic sheet 110
is intended to be used as top- or backsheets of disposable
di aper s and obt ai ned by placing arelativelythinplastic sheet
as raw sheet on a belt of nesh wire and then subjecting this
raw sheet to a process using high pressure liquid jets.

The pl astic sheet 110 processed in this nmanner is forned
onits surfaceintended to coneincontact wth awearer's skin
with a plurality of cylindrical protuberances 120 which are,
in turn, formed at their tops with fine apertures 125 and
petal -like fringes rising from peripheral edges of the
respecti ve apertures 125. Such a sheet 110 i s descri bed to be
lusterless and to offer a cloth-like soft touch.

Certainly acloth-1ike soft touch will be offered by the

cylindrical protuberances 120 and the petal-like fringes



13 FEBRUARY 2004 formed on the tops of the respective protuberances 120 when the plastic sheet
110 is used, for example, as a liquid-pervious topsheet of a disposable diaper. However, it will be
difficult for body fluids discharged onto the topsheet to be rapidly guided into the respective apertures
125 since the apertures 125 are formed on the tops of the respective prigiHEBRWARY 2ZD0ENd the
protuberances 120 will obstruct the body fluids fron2 being rapidly guided into the apertures 125.
Moreover, the apertures 125 of the plastic sheet 110 are spaced from a liquid-absorbent core usually
underlying the topsheet in the conventional disposable diapers by a distance corresponding to the
height of the protuherances 120. In consequence, it is also difficult for the body flujds to Iﬁe rapidly
Absorbed by BT ARIEATE HGEP et o2 EPOEELS ST FAAHEORRS FRpIa TSR Enown
flexible sheet presenting a soft touch so that the body fluids can rapidly permeate this sheet.
According tB'tARiAGertlFetherlls ipfoltted a AdXibieX 8ImbEsiteShaet hAHhG UBBEY bR Yower layers

adapted to be used for a disposable garment comprises the following constituent features. The upper

layer of thetc%ﬂmb et s ﬂ)ﬁ;‘%alﬁye_gi aper. However, it™wll bedifficult

for body fluids discharged onto the topsheet to be rapidly
guided into the respective apertures 125 since the apertures
125 are formed on the tops of the respective protuberances 120
and the protuberances 120 will obstruct the body fluids from
being rapidly guided into the apertures 125. Moreover, the
apertures 125 of the plastic sheet 110 are spaced from a
| i qui d- absorbent core usually underlying the topsheet in the
conventi onal di sposabl e di apers by a di stance correspondi ngto
t he hei ght of t he protuberances 120. In consequence, it is also
difficult for the body fluids to be rapidly absorbed by the

| i qui d- absor bent core.

It is an object of this invention to inprove the well
known fl exi bl e sheet presenting a soft touch so that the body
fluids can rapidly perneate this sheet.

Accordingtothisinvention, thereis providedaflexible
conposi t e sheet havi ng upper and | ower | ayers adaptedto be used
for a di sposabl e garnent conprises the foll ow ng constituent
features.

The upper layer of the conposite sheet is formed by



13 FEBRUARY 2004 thermoplastic synthetic resin film and has a first surface region and a second
surface region. The first surface region comprises a plurality of substantially plane zones extending
parallel one to another in one direction, each of the plane zones having upper and lower surfaces, a
thickness of 0.001 0.05 mm and a width of 0.03 - 1 mm and a plurality df3feRiRteA RYagd0defined
between each pair of adjacent plane zones, each -&-the aperture array including a plurality of
apertures arranged intermittently in the one direction and each aperture having a width of 0.03 - 1
mm and a length corresponding to at least 1.5 times of the width. The plane zones and the aperture
arrays are alternately arranged in a direction transverse to the one directign so that egch pair of the
plane zone! afaré‘ém %tehgeh %Mbtrﬁ‘/ﬁm ﬁlera%%rﬁjré b}rgll Merb@t%e@n%ré S&onﬁ%ée%% each
other by a plurality of bridge zones extending from these two plane zones across the aperture array.
The plane 26%ORrEPHAISE P Rt WidriF R diGH 8Nperiph&rdl 'etdbs St @Gt @ the
apertures extending in the one direction with a plurality of rising zones rising from the plane zones so
as to iregufPRRIHRRteBR H68Hhd Yefhed BQ‘M/@éﬁy 8L aCtREGFZONRE g2 &Ybeing
adjacent to each other in the one direction. The second surface region is formed by depressing the
plane zone RRURMWRH 1S its 4pPBPENgAcd N one direction, each of the plane

zones havi ng upper and | ower surfaces, a thickness of 0.001 ~
0.05 mmand a wdth of 0.03 ~1 mmand a plurality of aperture
arrays defined bet ween each pair of adjacent pl ane zones, each
of the aperture array including a plurality of apertures
arrangedintermttently inthe one direction and each aperture
having a width of 0.03 ~1 mmand a | ength corresponding to at
|l east 1.5times of the width. The pl ane zones and t he aperture
arrays are alternately arranged in a direction transverse to
the one direction so that each pair of the pl ane zones adj acent
to each other with the aperture array therebetween are
connectedto eachother by aplurality of bridge zones ext endi ng
fromt hese t wo pl ane zones across the aperture array. The pl ane
zones are provided at | east al ong regi ons of peripheral edges
t hereof defining the apertures extending in the one direction
with a plurality of rising zones rising fromthe pl ane zones
so as to irregularly undul ate and troughs defined between
respective pairs of the rising zones being adjacent to each
other inthe onedirection. The second surfaceregionis forned

by depressing the plane zone downward fromits upper surface



-4 13 FEBRUARY 2004 toward its lower surface by a depth of at least 0.1 mm. The lower layer of the
composite sheet is formed by a fibrous assembly having a substantially uniform basis weight and
bonded to the lower surface of the upper layer at least over the second surface region wherein the
fibrous assembly contains thermoplastic synthetic fiber of at least 30 % 13/FESBh/ARY 2GElts density
higher in region immediately underlying the seconrdisurface region than in region immediately
underlying the first surface region of the upper layer. In spite of the material for the upper layer is a
thermoplastic synthetic resin film, the composite sheet according to this invention well presents a

cloth-like soft touch which is provided a plurality of fine rising,zones formed on the upper layer. When
this compoéifb"‘@ﬁéﬁt'ié ﬁsl&“&@rthé U{gb@ﬁé’e?)(yf/ t?odiﬂﬂ]ig a‘gtso?ﬁer{t%%?%egt,]odw fluid ¥aﬁ‘scharged
onto the uploer layer is smoothly guided along the troughs defined between respective pairs of the
adjacent risiffeonds2¥#f6 tHY afdtir&ORFeblif tR1§Sher 13y et AhBRAeP¥bsbrbd P idShe fibrous
assembly forming the lower layer. The lower layer has its density progressively increasing from the

zones und&HARE RN BENEAN QR LRSI ARE Rhlons vl AtTHRAShAYE A ARG thendSPective

second surface regions until
tothel ower surface of the upper | ayer at | east over the second

surface region wherein the fibrous assenbly contains
t hernopl astic synthetic fiber of at | east 30 % by wei ght and
has its density higher in region imediately underlying the
second surfaceregionthaninregioninmed atelyunderlyingthe
first surface region of the upper |ayer.

In spite of the material for the upper layer is a
thernoplastic synthetic resin film the conposite sheet
according to this invention well presents a cloth-1like soft
touch whichis providedaplurality of finerisingzones forned
on the upper layer. Wen this conposite sheet is used as the
t opsheet of body fl ui d absor bent garnent, body fl ui d di schar ged
onto the upper layer is snmoothly guided along the troughs
defi ned between respective pairs of the adjacent rising zones
intothe apertures forned i nthe upper | ayer and t hen absor bed
into the fibrous assenbly formng the | ower |ayer. The | ower
| ayer has its density progressively increasing fromthe zones
underlying the respective first surface regions toward the
zones underlying the respective second surface regions until

the density reaches the maxi numvalue in the vicinity of the



the density reaches the maximum value in the vicinity of the -5 13 FEBRUARY 2004 lower surface of
the lower layer. Thus, the body fluid once having been absorbed into the lower layer rapidly moves
away from the garment wearer's skin toward the lower surface of the lower layer. As will be apparent
from the foregoing description, the body fluid absorbent garment using t3=FBBEUIKEYOPOPISite sheet
as the liquid-pervious topsheet not only presents a 5comfortable touch but also protects the garment
wearer from uncomfortable feeling of wetness because the body fluid discharged onto the topsheet
can be rapidly absorbed away from the garment wearer's skin. Fig. 1 is a perspective view depicting
one embodjment of a composite sheet according to this invention; Fig. 2 is a sectional view taken
along e 1| SR P56 .356 31 bAEckoEviewaten albigine NS HOHFG 1t BPOGE a viow

similar to Fig. 2 but depicting another embodiment of this invention; and Fig. 5 is a perspective view

depicting af 8XhPBIPEEMA BRI Ak bPplifalover |ayer rapidly moves away

fromthe garnment wearer's skin toward the | ower surface of the
| ower | ayer.

As wi || be apparent fromthe foregoi ng description, the
body fluid absorbent garnment using the inventive conposite
sheet as the |iquid-pervious topsheet not only presents a
confortabl e touch but also protects the garnent wearer from
unconfortable feeling of wetness because the body fluid
di scharged onto t he t opsheet can be rapi dly absorbed away from

the garnment wearer's skin.

Fig. 1is a perspective viewdepicting one enbodi nent of
a conposite sheet according to this invention;

Fig. 2 is a sectional viewtaken along line Il - Il in
Fig. 1;

Fig. 3is asectional viewtakenalonglinelll - IIl in
Fig. 1;

Fig. 4isaviewsimlar to Fig. 2 but depicting anot her
enbodi nent of this invention; and

Fig. 5is a perspective viewdepicting an exanpl e of the

pl astic sheet of prior art.



-6 13 FEBRUARY 2004 Details of a flexible composite sheet according to this invention used for
disposable garments will be more fully understood from the description given hereunder with
reference to the accompanying drawings. A composite sheet 1 depicted by Fig. 1 in a perspective
view comprises an upper layer 2 and a lower layer 3. The upper layer 2 1S feEBRI AR tP@IMoplastic
synthetic resin film processed to define a first surfae region 6 and a second surface region 7. The
first surface region 6 having a plurality of plane zones 8 extending parallel one to another in a
direction indicated by a double-headed arrow Y and a plurality of elongate aperture arrays 11
extending parallel one ta ?nother in tte djrgjtion Y, each com%rises aé)luralfiﬁ/ of apergires 9. Each of
the plane zones 8 st uﬁpé)lr s@rfg E%3Urdl SOIRRY 'sLifaRBEEr 2R 3 arﬂ)%rfuﬁ)et faﬁ/ 11
comprising the apertures 9 lies between each pair of the plane zones 8, 8 being adjacent to each
other in a dirB¥H inBtatRes) 4 YouBleSROSHR] SrrdRNRAICH ivbithodthal® e bitbtdon Y. In
each of the aperture arrays 11, a brigé;é%zone 10 is formed between each pair of the apertures 9, 9

being adjaceRERS SAQPGtheP R e @R fibh W §PAsTo oMkt BWIP&R drithd T ef erence

to the acconpanyi ng draw ngs.

A conposite sheet 1 depicted by Fig. 1 in a perspective
vi ew conpri ses an upper layer 2 and a | ower |ayer 3.

The upper layer 2 is forned by a thernopl astic synthetic
resin filmprocessed to define a first surface region 6 and a
second surface region 7. The first surface region 6 having a
plurality of plane zones 8 extending parallel one to another
in a direction indicated by a doubl e-headed arrow Y and a
plurality of el ongate aperture arrays 11 ext endi ng parall el one
to another in the direction Y, each conprises a plurality of
apertures 9.

Each of the plane zones 8 has an upper surface 13 and a
| oner surface 14 and each aperture array 11 conprising the
apertures 91ies between each pair of the pl ane zones 8, 8 bei ng
adjacent to each other in a direction indicated by a
doubl e- headed arrow X which i s orthogonal to the direction Y.
I n each of the aperture arrays 11, a bridge zone 10 i s forned
bet ween each pair of the apertures 9, 9 bei ng adj acent to each
other in the direction Y so as to connect the pair of the

adj acent plane zones 8, 8. Each edge of the plane zone 8 is



adjacent plane zones 8, 8. Each edge of the plane zone 8 is -7 13 FEBRUARY 2004 formed with crest
zones 12 rising on the upper surface 13 of the plane zone 8 repetitively in the direction Y and trough
zones 15 are formed between the respective pairs of the crest zones 12, 12 being adjacent to each
other in the direction Y. The second surface region 7 is defined by a dei@ FEBRUIA RXt2004ng
downward from the upper surface 13 of the plane-zone 8 toward its lower surface 14. The depression
71 shown in Fig. 1 is top-cut and inverse truncated cone-shaped and comprises a side wall 72
extending from the plane zone 8 and a bottom wall 73 extending from the side wall 72. The side wall
72 as well %s the bottom wall 73 has an upper surface 76 and a lower surface 77 and some of the
apertures 9 & itont ﬁllec GRS S HARE e&'r%nré td i@ Qaetwl'ﬁl é‘rﬁ’cﬁ)%ttéw\k&ﬁ:?zg&o{'he lower
layer 3 is formed hy a fibrous assembly entirely having a substantially uniform basis weight and
having an Upper RiifReZANend aIGRER SGkA& ¥2. The BSpd drEIckt ¥ BOSUdd RHHR lower
surface 14 of the first surface region 6 and/or the lower surface 77 of the second surface region 7, at

least the l0fEN&§rface #7801 AL TeboRE L (PBRelBEid P BE Ght \ppRRidyerd. tHeIF&G Hurface 32

extending on the side opposite to the upper surface 31 is practically plane. The _
zones 12, 12 being adjacent to each other i'nthe direction .

The second surface region 7 is defined by a depression
71 extendi ng downward fromthe upper surface 13 of the plane
zone 8 toward its | ower surface 14. The depression 71 shown
in Fig. 1 is top-cut and inverse truncated cone-shaped and
conprises a side wall 72 extending fromthe plane zone 8 and
a bottomwal | 73 extendi ng fromthe sidewall 72. The side wal |
72 as well as the bottomwall 73 has an upper surface 76 and
a |l ower surface 77 and sone of the apertures 9 extend fromthe
first surfaceregion 6tothe side wall and bottomwal |l 72, 73.

The |l ower | ayer 3isfornedby afibrous assenbly entirely
havi ng a substanti al I y uni f ormbasi s wei ght and havi ng an upper
surface 31 and a | ower surface 32. The upper surface 31 is
bonded to the | ower surface 14 of the first surface region 6
and/ or the | ower surface 77 of the second surface region 7, at
| east the | ower surface 77 of the second surface region 7 of
t he upper | ayer 2. The | ower surface 32 extendi ng on the side
opposite to the upper surface 31 is practically plane. The
| ower layer 3 contains thernoplastic synthetic fiber of at

| east 30 %by wei ght, preferably 100 %by wei ght and bonded to



lower layer 3 contains thermoplastic synthetic fiber of at least 30 % by weight, preferably 100 % by
weight and bonded to -8 13 FEBRUARY 2004 the lower surface 77 of the upper layer 2 by means of
adhesive or heat-sealing technique. Figs. 2 and 3 are sectional views taken along lines Il - Il and Il -
lll, respectively, in Fig. 1. The plane zone 8 of the sheet 1 has a thicknek3FEBRIARY.280hm and the
aperture 9 is spaced from the adjacent aperture 9-i8 the direction X by a width W1 of 0.03 - 1 mm.
The aperture 9 has a width W2 of 0.03 - 1 mm in the direction X and a length in the direction Y
corresponding to at least 1.5 times of its width W2 The bridge zones 10 extending across the

respective aperture arrays 1] are formed intermittently n the direction Y and some 10A of them
oneribe CHET SRE SR EAERAToR] (ESgHURShrIoRESLS o1 e HRAR=rShe BT Lo

upward or downward and the other 10B flatly extend between each pair of the adjacent plane zones
8 (See Fig. 2 . Prafer 03! hBInfiGGd 2680 has a width W3 in the direction Y at least of 0.001 - 2

mm. The rising zone 12 is formed bg a portion of the plane zone 8 defining an edge of the aperture 9
bent upwardly of th&1 9s. 2 and 3 are sectional views taken along I'ines I

- Il and I'll - 1Il, respectively, in Fig. 1. The plane zone
8 of the sheet 1 has a thickness of 0.001 ~ 0.05 nm and the
aperture 9 is spaced from the adjacent aperture 9 in the
direction X by awdth W of 0.03 ~1 nm The aperture 9 has
awdth W of 0.03 ~ 1 nmin the direction X and a length in
thedirectionYcorrespondingtoat least 1.5tinesof itsw dth
W. The bridge zones 10 extending across the respective
aperture arrays 11 are forned intermttently in the direction
Y and sonme 10A of themdescri be circul ar arcs which extend from
t he upper surface 13 of the plane zone 8 to be convex upward
or downward and the other 10B flatly extend between each pair
of the adjacent plane zones 8 (See Fig. 1). Preferably, the
bri dge zone 10 has a width W in the direction Y at | east of
0.001 ~ 2 mm

The rising zone 12 is fornmed by a portion of the plane
zone 8 defining an edge of the aperture 9 bent upwardly of the
upper surface 13 and has a proximal end 16 contiguous to the
pl ane zone 8 and a free end portion 17 extendi ng upward from
t he proxi mal end 16. Top edges 17A of the respective free end

portions 17 undul ate along an edge 18 of the plane zone 8



upper surface 13 and has a proximal end 16 contiguous to the plane zone 8 and a free end portion 17
extending upward from the proximal end 16. Top edges 17A of the respective free end portions 17
undulate along an edge 18 of the plane zone 8 -9 13 FEBRUARY 2004 extending in the direction Y
and a trough 15 is defined between each pair of the rising zones 12, 121B3¢Ha@RUJAGRN2Q0dach other
in the direction Y. A height H of the rising zone 12-&-measured from the upper surface 13 of the
plane zone 8 to the top edge 17A of the rising zone 12 is preferably less than 1 mm. The top edges
17A undulate, as exemplarily shown in Fig. 2, in the form of repeatedly appearing rectangular regions

23 each comprising an obligye side 21 extending substantially right- and upward, an oblique side 22
extonding SXLETLIPILA LA SN EE G Akt SHTHe oncHE I dEBe 21 22
The rising zone 12 has a thickness equal to or less than the thickness of the plane zone 8 so that the
rising zone§3AARE) befekibfy defdritid 388Relcorte REESRAAIMAFEN tWereRE BIGH BRE thereby
provide the surface of the sheet 1 with a velvety. The second surface zone region of the upper layer 2

is formed Hy\ddAfyHeR684iRG tKe fifsh&lredte Fhgloh BSrHHS tY APRE stirdce TBABWRRY the lower

surface 14. A depth by
fromthe upper surface 13 of the plane zone 8 to the top edge

17A of the rising zone 12 is preferably less than 1 mm The
top edges 17A undul ate, as exenplarily shownin Fig. 2, inthe
form of repeatedly appearing rectangular regions 23 each
conprising an oblique side 21 extendi ng substantially right-
and upward, an oblique side 22 extending substantially left-
and upward and t he proxi mal end 16 extendi ng t he obl i que si des
21, 22. The rising zone 12 has a thickness equal to or |ess
t han t he t hi ckness of t he plane zone 8 so that the ri sing zones
12 may be flexibly deformed as they cone in contact with a
wearer's skin and thereby provide the surface of the sheet 1
with a velvety.

The second surface zone region of the upper layer 2 is
formed by | ocally depressing the first surface region 6 from
t he upper surface 13 toward the | ower surface 14. A depth by
whi ch the second surface region 7 i s depressed fromthe upper
surface 13 is preferably at least 0.1 mMm \Whil e the shape of
the second surface region 7 as viewed in its plan view is
illustrated to be circular, it should be understood that the

region 7 may be of the other shape such as oval or pol ygonal



which the second surface region 7 is depressed from the upper surface 13 is preferably at least 0.1
mm. While the shape of the second surface region 7 as viewed in its plan view is illustrated to be
circular, it should be understood that the region 7 may be of the other shape such as oval or polygonal
-10 13 FEBRUARY 2004 so far as the circle inscribed therein has the miXirEBRUARERO04 5 mm.
Each pair of the adjacent second surface regions-7,07 should be spaced from each other at least by 2
mm. The second surface regions 7 preferably occupy 10 - 50 % of the entire sheet 1. The lower layer
3 has a basis weight of 5 - 20 g/m2 and this basis weight is substantially uniform all over the sheet 1.
The lower layer 3 contair}]s thermoplastic syntBetic fiber of a Ieastﬁo % by wei fg and may contain, in
addition to 5! Bhafidal sk SHLIF 4155 bh ABArAH Flr AFtoL &, BRES TR Gh ABET 6 pulp fiber.
Preferably, the lower layer 3 is formed by a nonwoven fabric made of thermoplastic synthetic fiber or
a mixture oPthe?r{BPlastfibeP@id 1 ot il 2§ RB hERAOPILsTL S| AFRLEFBEP BRetérably has a
fineness of _0.11 Dtex - 16.5 Dtex and such thermoplastic synthetic fiber includes melt blown fiber

also. The lolv&NAYEANE SR feMBRG it dt 180f east by 2 nm  The second

surfaceregions 7 preferably occupy 10 ~50 %of the entire sheet
1.

The | ower |ayer 3 has a basis weight of 5 ~ 20 g/nf and
this basis weight is substantially uniformall over the sheet
1. The lower |ayer 3 contains thernoplastic synthetic fiber
of at | east 30 %by wei ght and may contain, inadditiontothis,
chem cal fiber such as rayon fiber and natural fiber such as
cotton fiber or pulp fiber. Preferably, the lower layer 31is
formed by a nonwoven fabric nmade of thernoplastic synthetic
fiber or a mxture of thernopl astic fi ber and the ot her fi ber.
The t her nopl asti c synthetic fiber preferably has a fi neness of
0.11 Dtex ~ 16.5 Ditex and such thernoplastic synthetic fiber
i ncludes nelt blown fiber also.

The I ower | ayer 3 is bonded to the | ower surface 14 of
the first surface region 6 and/or the | ower surface 14 of the
second surface region 7, at least to the latter by neans of
adhesi ve or sealing technique sothat the |l ower | ayer 3 nay be
exposed within the respective apertures 9 of the upper |ayer
2. The lower | ayer 3 is conpressedinthe thickness direction

of the conposite sheet 1 nore densely in the second surface



the first surface region 6 and/or the lower surface 14 of the second surface region 7, at least to the
latter by means of adhesive or sealing technique so that the lower layer 3 may be exposed within the
respective apertures 9 of the upper layer 2. The lower layer 3 is compressed in the thickness direction
of the composite sheet 1 more densely in the second surface -11 13 FEBREESRU2FM 260ibn 7 than
in the first surface region 6 so that the lower layer Blmay have its density progressively increased from
the first surface region 6 toward the second surface region 7 until the density increases to the
maximum value immediately under the bottom wall 73 of the second surface region 7. The part of the

composite sheet 1 comprising the fbrst ?urface %?lgi?n 6 of the upper Iaéerré and the [i)art of the lower
layer 3 unde?l%r%nth% ifdfButAck ggiolanSBf u;?ﬁe? |5.§&J PHa8 5d ﬁE/ di Bf o' Peh.3 g/cm3,
preferably of 0.03 - 0.15 g/cm3 while the part of the composite sheet 1 comprising the second surface
region 7 of Y &per PH%r PR e pdRIbT ihe IRLATE RS Vi deryitd BRSSP region 7
of the upper layer 2 has a density d2 of 0.05 - 0.9 g/cm3, preferably of 0.1 0.5 g/cm3. It is essential

that the deridity 32 VARG RigHEL ThEH PWedchdiBEdP S PReRYADIGER IESSH LD i dilthe density

dl or higher. ) _ ) ) )
the density increases to the maxi numval ue i medi ately under

the bottomwall 73 of the second surface region 7. The part
of the conposite sheet 1 conprising the first surface region
6 of the upper layer 2 and the part of the lower |ayer 3
underlying the first surface regi on 6 of the upper | ayer 2 has
a density d; of 0.01 ~0.3 g/cn?, preferably of 0.03 ~0.15 g/ cn?
whil e the part of the conposite sheet 1 conprising the second
surface region 7 of the upper | ayer 2 and the part of the | ower
| ayer 3 underlying the second surface region 7 of the upper
| ayer 2 has a density d, of 0.05 ~ 0.9 g/cn?, preferably of 0.1
~0.5¢g/cnt. It isessential that thedensity d,is always hi gher
than the density d; and preferably at least 1.2 tinmes of the
density d; or higher.

Dependi ng on the particul ar application of the conposite
sheet 1, conponent fiber of such |lower layer 3 is preferably
hydrophilic. To neet this requirenent, it is al so possibleto
treat hydrophobic t hernopl astic synthetic fiber andtherebyto
make it hydrophilic before use.

When t he conposi t e sheet 1 arranged as has been descri bed

above is used as a |iquid-pervious topsheet in the body fluid



Depending on the particular application of the composite sheet 1, component fiber of such lower layer
3 is preferably hydrophilic. To meet this requirement, it is also possible to treat hydrophobic
thermoplastic synthetic fiber and thereby to make it hydrophilic before use. When the composite sheet
1 arranged as has been described above is used as a liquid-pervious tdBREBRU ATRYLR0Afluid -12 13
FEBRUARY 2004 absorbent garment such as dispisable diapers or sanitary napkins, body fluid, for
example, urine discharged onto the plane zones 8 flows into the apertures 9 along the troughs 15
defined between the respective pairs of the rising zones 12 adjacent one to another in the direction Y.
For example, referring to Fig. 1, the bod)quluid is guided in (1 the apertures 9 as indicated by an arrow
F and then SBSOREET ¢ RTHRER TayS 8N indRe HWEh AP S il NS ofthe SORROABN ibers 1o
progressively increased from the first surface region 6 toward the second surface region 7 so that the
body fluid &P EhBothPHNve tdthdtd theTeGATR ke 10WdrMEy & SHAELREIPN R g the
second surface region 7, i.e., the body fluid may tend to move from the upger surface 31 toward the

lower surfate@Eof PRASWRIARNS3 1 AliQuidtehSRBERLESE 18 B5FAS pRBelitHEBatkR under the

topsheet in the aforesaid ) ) o
defined between the respective pairs of the rising zones 12

adj acent one to another in the direction Y. For exanpl e,
referringtoFig. 1, the body fluidis guidedintothe apertures
9 as indicated by anarrowF and t hen absorbed i nthel ower | ayer
3. Inthe lower layer 3, the density of the conponent fibers
I's progressively increased fromthe first surface region 6
toward t he second surface region 7 so that the body fluid may
snoot hl y nove toward t he regi on of the |l ower | ayer 3 i medi ately
underlying the second surface region 7, i.e., the body fluid
may tend to nove fromthe upper surface 31 toward the | ower
surface 32 of the Iower layer 3. A liquid-absorbent core is
usual Iy pl aced i nmedi at el y under the t opsheet inthe aforesaid
garnent and therefore the body fl ui d havi ng noved to the | ower
surface 32 of thel ower | ayer 3israpidly absorbedbythiscore.
Inthe conposite sheet 1, the second surfaceregion7is defined
by a depressi on and t he body fl ui d havi ng been guidedintothis
depression further noves to the |lower layer 3 through the
apertures 9 forned inthe second surfaceregion 7. Inthe case
of the second surface region 7 being relatively shallow, the

body fluid can be easily guided into the apertures 9 forned in



garment and therefore the body fluid having moved to the lower surface 32 of the lower layer 3 is
rapidly absorbed by this core. In the composite sheet 1, the second surface region 7 is defined by a
depression and the body fluid having been guided into this depression further moves to the lower
layer 3 through the apertures 9 formed in the second surface region 7. IBtRERREA RYtReecond
surface region 7 being relatively shallow, the bodylBuid can be easily guided into the apertures 9
formed in -13 13 FEBRUARY 2004 the first surface region 6. The composite sheet 1 functioning as
has been described above presents a cloth-like soft touch given by a plurality of rising zones 12 on
the upper layer 2 and such characteristic makes the composite sheet 1 suitable as the topsheet of the
garment suE}l?%sfd 5i§bo§é{5l %%ﬁlnr GHPR tRe medical field which requires a breathability or a
combined breathability and liquid-permeability. Fig. 4 is a view similar to Fig. 2 but depicting another
embodiment of this INRRRIPASLLRIAG &S thid PG IhH: Neh@dioRIRFe8c858 SUHAED region 7 is
provided in the form of a groove extending in the direction Y. The first surface region 6 and the

second surBREYEGRIE? 8 BIRrRARN Aridf§etPidd eRHHY BhrRBI BhePANSRE! tBh@becond

surface o o
ri sing zones 12 on the upper layer 2 and such characteristic

makes the conposite sheet 1 suitable as the topsheet of the
garnment such as a di sposable gown used in the nedical field
whi ch requires a breathability or a conbi ned breathability and
l'iquid-permeability.

Fig. 4isaviewsimlar to Fig. 2 but depicting anot her
enbodi nent of this invention. According to this enbodi nent,
t he i ndi vi dual second surface region 7 is providedinthe form
of a groove extending in the direction Y. The first surface
region 6 and the second surface region 7 are alternately
arranged and ext end paral | el oneto another. The second surface
region 7 occupies 1 ~ 50 % preferably 10 ~ 40 % of the total
area of the conposite sheet 1 and its depth as nmeasured from
t he pl ane zones 8 of the first surfaceregion6is at least 0.1
mm The i ndividual second surface region 6 has a width W of
0.2 ~ 5 mm and each pair of the adjacent individual second
surface regions 7 are spaced fromeach other at | east by 2 mm
Sonme 7A of the second surface regions 7 have the apertures 9
in their side walls 72 and bottomwalls 73 and the other 7B

provi ded with fewor no aperture 9. 1In the case of the second



region 7 occupies 1 - 50 %, preferably 10 - 40 % of the total area of the composite sheet 1 and its
depth as measured from the plane zones 8 of the first surface region 6 is at least 0.1 mm. The
individual second surface region 6 has a width W4 of 0.2 - 5 mm and each pair of the adjacent
individual second surface regions 7 are spaced from each other at least By¥2BROA BYr@e02A of the
second surface regions 7 have the apertures 9 in fl#eir side walls 72 and bottom walls 73 and the
other 7B provided with few or no aperture 9. In the case of the second -14 13 FEBRUARY 2004
surface regions 7A, the rising zones 12 may be present or absent along the aperture 9, if the latter is
present. Similarly to the case shown i{ Fig. 2, the lower layer 3 has its density being relatively low
Cinder the fird'sLAGES E8ldness Huc ORGSR ARGSr e B i RURSER T eRfofogent
Consequently, the composite sheet 1 has its flexural rigidity higher in the direction Y than in the
direction X azgwtﬁé"ﬁr(?s%%fel&ff%eq'sécfontd'ﬁjr“a%tetr‘%bidr% PNRAEAsuch B it diftet 1 is
used as a topsheet of sanitary napkin, the direction Y of the sheet 1 may be put in coincidence with

the longitudiflf GRSQIGNBIIHRNEDEIN i of i IPMBTIIthRY Bk Adpah b BAIBRSEVFRE) RErved.

Without departin? from the scope and spirit of this _ )
relatively lowunder the first surfaceregions 6 andrel atively

hi gh under the second surface regions 7. Consequently, the
conposite sheet 1 has its flexural rigidity higher in the
direction Ythanin the direction X due to the presence of the
second surface regions 7. Wen such conposite sheet 1 is used
as a topsheet of sanitary napkin, the direction Y of the sheet
1 may be put in coincidence with the | ongitudinal direction of
the napkininorder tofacilitate the napkinto be transversely
cur ved.

Wt hout departing from the scope and spirit of this
i nvention, the second surface regions 7 provided in the form
of the grooves as shown in Fig. 4 nay be oriented to extend
transversely of the direction Y, i.e., transversely of the
directioninwhichthe first surfaceregions 6 extend. Inthis
case, the conposite sheet 1 will have its flexural rigidity
relatively high in the direction in which the second surface
regions 7 extend. The plurality of second surface regions 7
provided in the form of grooves may also extend so as to

i nt ersect one anot her.



invention, the second surface regions 7 provided in the form of the grooves as shown in Fig. 4 may be
oriented to extend transversely of the direction VY, i.e., transversely of the direction in which the first
surface regions 6 extend. In this case, the composite sheet 1 will have its flexural rigidity relatively
high in the direction in which the second surface regions 7 extend. Thel IEEBRUR¥20M! surface
regions 7 provided in the form of grooves may als@%xtend so as to intersect one another. -15 WHAT
IS CLAIMED IS: 13 FEBRUARY 2004 1 . A flexible composite sheet (1) having upper and lower

layers (2), (3) adapted to be used for a disposable garment, comprising: said upper layer (2) of said

composite sk}y_ﬁ 1? gepgAr%EBd] @/ a thermoplastic synthetic resin film and has a first surface
region (6) and a second surface region (7); said first surface region (6) comprising a plurality of

substantially plane zones (8) extending parallel one to another in one direction (Y), each of said plane
zones (8) having upper and lower surfaces (13), (14), a thickness of 0.001 - 0.05 mm and a width of

003 -1 mm and a PRIEJ, O ARG AT SEpd PR Sashea Sharires

| ayers (2), (3) adapted to be used for a di sposabl e garnent,
conpri si ng:

sai d upper layer (2) of said conposite sheet (1) being
formed by a t hernopl astic syntheticresinfilmandhas afirst
surface region (6) and a second surface region (7);

said first surface region (6) conprising a plurality
of substantially plane zones (8) extending parallel one to
another in one direction (Y), each of said plane zones (8)
havi ng upper and | ower surfaces (13), (14), a thickness of
0.001 ~ 0.05 mMmand a width of 0.03 ~ 1 mmand a plurality
of aperture arrays (11) defi ned bet ween each pair of adj acent
said plane zones (8), each of said aperture array (11)
including a plurality of apertures (9) arranged
intermttently in said one direction (Y) and each said
aperture (9) having a width of 0.03 ~ 1 mm and a |ength
corresponding to at least 1.5 tines of said w dth;

sai d pl ane zones (8) and sai d aperture arrays (11) bei ng
alternately arranged in a direction (X) transverse to said
one direction (Y) so that each pair of said plane zones (8)

adjacent to each other with said aperture array (11)



said plane zones (8), each of said aperture array (11) including a plurality of apertures (9) arranged
intermittently in said one direction (Y) and each said aperture (9) having a width of 0.03 - 1 mm and a
length corresponding to at least 1.5 times of said width; said plane zones (8) and said aperture arrays
(11) being alternately arranged in a direction (X) transverse to said ontSdHeEBRUARY K00at each pair
of said plane zones (8) adjacent to each other witli&aid aperture array (11) -16 13 FEBRUARY 2004
therebetween are connected to each other by a plurality of bridge zones (10) extending from the two
plane zones (8), (8) across said aperture array (11); said plane zones (8) being provided at least
along regions.of peripheral edges thereof defining said apertures. (9) extending.in.said gne direction
(1) it 2 PTG T e S A B ooy & BBl i

and troughs defined hetween respective pairs of. said rising,zones, (12) being adjagent tq each other
in said one at?lre'c 19k (75?());nseét°‘|d(sJee8 e gtﬁé@enr%éi&? ’(‘%}sBS?r%gV‘%rRlé%P yzg pressi gsé%)plane zone

(8) downwarg CfFoOng Sltssuglpg.r asgg?%% r(%3 ForV\g%/rd (ltflly\;/ver surface (14) by a depth of at least 0.1

said plane zones (8) being provided at |east along
regi ons of peripheral edges thereof defining said apertures
(9) extending in said one direction (Y) with a plurality of
rising zones (12) rising fromsaid plane zones (8) so as to
irregul arly undul ate and troughs defi ned between respective
pairs of said rising zones (12) bei ng adj acent to each ot her
in said one direction (Y);

said second surface region (7) being fornmed by
depressi ng sai d pl ane zone (8) downward fromits upper surface
(13) toward its | ower surface (14) by a depth of at least 0.1
mm  and

said | ower |layer (3) of said conposite sheet (1) being
formed by a fi brous assenbly having a substantially uniform
basi s wei ght and bonded to t he | ower surface (14) of sai d upper
| ayer (2) at | east over sai d second surface region (7) wherein
sai d fibrous assenbly contains thernopl astic synthetic fiber
of at | east 30 %by wei ght and has its density hi gher inregion
i mredi atel y underlying said second surface region (7) than
in region i mediately underlying said first surface region

(6) of said upper |ayer (2).



mm; and said lower layer (3) of said composite sheet (1) being formed by a fibrous assembly having a
substantially uniform basis weight and bonded to the lower surface (14) of said upper layer (2) at
least over said second surface region (7) wherein said fibrous assembly contains thermoplastic
synthetic fiber of at least 30 % by weight and has its density higher in B RUA&Ya2034underlying
said second surface region (7) than in region immédiately underlying said first surface region (6) of
said upper layer (2). -17 13 FEBRUARY 2004 2. The composite sheet (1) according to Claim 1,
wherein said lower layer (3) has its density progressively increasing from the region immediately
underlying said first surface region (6) toward the region immediately underlying said second surface
region (7). 3. The composite sheet (1) according to Claim 1, wherein said lower layer (3) has its

density of 0.01 - 0.3 %}m%ci)n séai(ii e%giop] irg{negci?te% légge iIyig’g said.first sugface re i(e)n (6) and of

0.05- 0.9 g/CM3 in sal reglgrli)lrﬁme iaﬁeﬁ/ underlyi %sai 58 r]ié)surfg&énr giom‘??. 4. % he

composite sgftdDAEPTPnTeP O As LTRSSy S Vo § P ailpr o - 100
fromthe region imediately underlying said first surface

region (6) toward the region immedi ately underlying said

second surface region (7).

3. The conposite sheet (1) according to Claim1l, wherein
said | ower layer (3) has its density of 0.01 ~ 0.3 g/cn? in
said regioninmediately underlying said first surface region
(6) and of 0.05 ~ 0.9 g/cn? in said region immediately

under | yi ng said second surface region (7).

4. The conposite sheet (1) according to Claiml, wherein

said | ower layer (3) has a basis weight of 5 ~ 100 g/ nf.

5. The conposite sheet (1) according to Claiml, wherein
said fibrous assenbly defining saidI|ower | ayer (3) is fornmed
by thernopl astic synthetic fiber having a fineness of 0.1 ~

15d.

6. The conposite sheet (1) according to Claiml, wherein

sai d apertures (9) occupy 1 ~ 50 %of saidfirst surface region



5. The composite sheet (1) according to Claim 1, wherein said fibrous assembly defining said lower
layer (3) is formed by thermoplastic synthetic fiber having a fineness of 0.1 15d. 6. The composite
sheet (1) according to Claim 1, wherein said apertures (9) occupy 1 - 50 % of said first surface region
-18 (6) . 13 FEBRUARY 2004 7. The composite sheet (1) according to G3&EBRWARKZOGHRId rising
zones (12) in said first surface region (6) undulateli®-a range of height of 1 mm as measured from the
upper surface (13) of said plane zone (8). 8. The composite sheet (1) according to Claim 1, wherein
each pair of said second surface regions (7) are spaced from each other at least by 2 mm. 9. The
composite slg%zt (1) according to Claim 1, wherein said second surface region (7) is in the form of
grooves extending in a direction transverse to the direction in which said first surface region (6)
extends.

7. The conposite sheet (1) according to Claiml, wherein
said rising zones (12) in said first surface region (6)
undul ate in a range of height of 1 nmas neasured fromthe

upper surface (13) of said plane zone (8).

8. The conposite sheet (1) according to Claim1l, wherein
each pair of said second surface regions (7) are spaced from

each other at |east by 2 nm

9. The conposite sheet (1) according to Claim1l, wherein
said second surface region (7) is in the form of grooves
extendinginadirectiontransversetothe directionin which

said first surface region (6) extends.



