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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 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 

diapers and obtained by placing a relatively thin plastic sheet 

as raw sheet on a belt of mesh wire and then subjecting this 

raw sheet to a process using high pressure liquid jets. 

 The plastic sheet 110 processed in this manner is formed 

on its surface intended to come in contact with a wearer'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 

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 

cylindrical protuberances 120 and the petal-like fringes 

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 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  diapers
and obtained by placing a relatively thin plastic sheet  as raw sheet on a belt of mesh wire and then
subjecting this  raw sheet to a process using high pressure liquid jets. The plastic sheet 110 processed
in this manner is formed  on its surface intended to come in contact with a wearer'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  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  cylindrical protuberances 120 and the petal-like fringes -2 
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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 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 

liquid-absorbent core usually underlying the topsheet in the 

conventional disposable diapers by a distance corresponding to 

the height of the protuberances 120.  In consequence, it is also 

difficult for the body fluids to be rapidly absorbed by the 

liquid-absorbent core. 

 

 It is an object of this invention to improve the well 

known flexible sheet presenting a soft touch so that the body 

fluids can rapidly permeate this sheet. 

 According to this invention, there is provided a flexible 

composite sheet having upper and lower layers adapted to be used 

for a disposable garment comprises the following constituent 

features. 

 The upper layer of the composite sheet is formed by 

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 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  liquid-absorbent core usually
underlying the topsheet in the  conventional disposable diapers by a distance corresponding to  the
height of the protuberances 120. In consequence, it is also  difficult for the body fluids to be rapidly
absorbed by the  liquid-absorbent core. It is an object of this invention to improve the well  known
flexible sheet presenting a soft touch so that the body  fluids can rapidly permeate this sheet.
According to this invention, there is provided a flexible  composite sheet having upper and lower layers
adapted to be used  for a disposable garment comprises the following constituent  features. The upper
layer of the composite sheet is formed by -3 
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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 of aperture 

arrays defined between each pair of adjacent plane zones, each 

of 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 direction so that each pair of the plane zones adjacent 

to each other with the aperture array therebetween are 

connected to each other by a plurality of bridge zones extending 

from these two plane zones across the aperture array.  The plane 

zones are provided at least along regions of peripheral edges 

thereof defining the apertures extending in the one direction 

with a plurality of rising zones rising from the plane zones 

so as to irregularly undulate and troughs defined between 

respective pairs of the rising zones being adjacent to each 

other in the one direction.  The second surface region is formed 

by depressing the plane zone downward from its upper surface 

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 of aperture  arrays defined
between each pair of adjacent plane zones, each  of 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 direction so that each pair of the
plane zones adjacent  to each other with the aperture array therebetween are  connected to each
other by a plurality of bridge zones extending  from these two plane zones across the aperture array.
The plane  zones are provided at least along regions of peripheral edges  thereof defining the
apertures extending in the one direction  with a plurality of rising zones rising from the plane zones  so
as to irregularly undulate and troughs defined between  respective pairs of the rising zones being
adjacent to each  other in the one direction. The second surface region is formed  by depressing the
plane zone downward from its upper surface 
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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 % by weight and 

has its density higher in region immediately underlying the 

second surface 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 composite sheet is used as the 

topsheet of body fluid absorbent garment, body fluid discharged 

onto the upper layer is smoothly guided along the troughs 

defined between respective pairs of the adjacent rising zones 

into the apertures formed in the upper layer and then absorbed 

into the fibrous assembly forming the lower layer.  The lower 

layer has its density progressively increasing from the zones 

underlying the respective first surface regions toward the 

zones underlying the respective second surface regions until 

the density reaches the maximum value in the vicinity of the 

-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 % by weight and  has its density
higher in region immediately underlying the  second surface 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 composite sheet is used as the  topsheet of body fluid absorbent garment, body fluid discharged
onto the upper layer is smoothly guided along the troughs  defined between respective pairs of the
adjacent rising zones  into the apertures formed in the upper layer and then absorbed  into the fibrous
assembly forming the lower layer. The lower  layer has its density progressively increasing from the
zones  underlying the respective first surface regions toward the  zones underlying the respective
second surface regions until  
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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 the inventive composite 

sheet as the liquid-pervious topsheet not only presents a 

comfortable 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 embodiment of 

a composite sheet according to this invention; 

 Fig. 2 is a sectional view taken along line II - II in 

Fig. 1; 

 Fig. 3 is a sectional view taken along line III - III in 

Fig. 1; 

 Fig. 4 is a view similar to Fig. 2 but depicting another 

embodiment of this invention; and 

 Fig. 5 is a perspective view depicting an example of the 

plastic sheet of prior art. 

 

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 the inventive composite  sheet
as the liquid-pervious topsheet not only presents a  comfortable 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 embodiment of  a composite sheet according to this invention; Fig. 2 is a sectional view taken
along line II - II in  Fig. 1; Fig. 3 is a sectional view taken along line III - III in  Fig. 1; Fig. 4 is a view
similar to Fig. 2 but depicting another  embodiment of this invention; and Fig. 5 is a perspective view
depicting an example of the  plastic sheet of prior art. 
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 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 is formed by a thermoplastic synthetic 

resin film processed 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 double-headed arrow Y and a 

plurality of elongate aperture arrays 11 extending parallel one 

to another in the direction Y, each comprises a plurality of 

apertures 9. 

 Each of the plane zones 8 has an upper surface 13 and a 

lower surface 14 and each aperture array 11 comprising the 

apertures 9 lies between each pair of the plane zones 8, 8 being 

adjacent to each other in a direction indicated by a 

double-headed arrow X which is orthogonal to the direction Y. 

In each of the aperture arrays 11, a bridge zone 10 is formed 

between each pair of the apertures 9, 9 being adjacent to each 

other in the direction Y so as to connect the pair of the 

adjacent plane zones 8, 8.  Each edge of the plane zone 8 is 

-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 is formed by a thermoplastic
synthetic  resin film processed 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 double-headed arrow Y and a  plurality of elongate aperture arrays 11
extending parallel one  to another in the direction Y, each comprises a plurality of  apertures 9. Each of
the plane zones 8 has an upper surface 13 and a  lower surface 14 and each aperture array 11
comprising the  apertures 9 lies between each pair of the plane zones 8, 8 being  adjacent to each
other in a direction indicated by a  double-headed arrow X which is orthogonal to the direction Y.  In
each of the aperture arrays 11, a bridge zone 10 is formed  between each pair of the apertures 9, 9
being adjacent to each  other in the direction Y so as to connect the pair of the  
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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 depression 

71 extending 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 as the bottom wall 73 has an upper surface 76 and 

a lower surface 77 and some of the apertures 9 extend from the 

first surface region 6 to the side wall and bottom wall 72, 73. 

 The lower layer 3 is formed by a fibrous assembly entirely 

having a substantially uniform basis weight and having an upper 

surface 31 and a lower surface 32.  The upper surface 31 is 

bonded to the lower surface 14 of the first surface region 6 

and/or the lower surface 77 of the second surface region 7, at 

least the lower surface 77 of the second surface region 7 of 

the upper layer 2.  The lower surface 32 extending on the side 

opposite to the upper surface 31 is practically plane.  The 

lower layer 3 contains thermoplastic synthetic fiber of at 

least 30 % by weight, preferably 100 % by weight and bonded to 

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 depression  71 extending
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 as the bottom wall 73 has an upper surface 76 and  a lower surface 77 and some of the
apertures 9 extend from the  first surface region 6 to the side wall and bottom wall 72, 73. The lower
layer 3 is formed by a fibrous assembly entirely  having a substantially uniform basis weight and
having an upper  surface 31 and a lower surface 32. The upper surface 31 is  bonded to the lower
surface 14 of the first surface region 6  and/or the lower surface 77 of the second surface region 7, at
least the lower surface 77 of the second surface region 7 of  the upper layer 2. The lower surface 32
extending on the side  opposite to the upper surface 31 is practically plane. The  
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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 II 

- II and III - III, respectively, in Fig. 1.  The plane zone 

8 of the sheet 1 has a thickness of 0.001 ~ 0.05 mm and the 

aperture 9 is spaced from the adjacent aperture 9 in 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 11 are formed intermittently in the direction 

Y and some 10A of them describe circular arcs which extend from 

the 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 

bridge zone 10 has a width W3 in the direction Y at least of 

0.001 ~ 2 mm. 

 The rising zone 12 is formed 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 

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 

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 II  - II and III -
III, respectively, in Fig. 1. The plane zone  8 of the sheet 1 has a thickness of 0.001 - 0.05 mm and the
aperture 9 is spaced from the adjacent aperture 9 in 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 11 are formed intermittently in the direction  Y and some 10A of them
describe circular arcs which extend from  the 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  bridge zone 10 has a width W3 in the direction Y at least of  0.001 - 2
mm. The rising zone 12 is formed by a portion of the plane  zone 8 defining an edge of the aperture 9
bent upwardly of the  
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extending in the direction Y and a trough 15 is defined between 

each pair of the rising zones 12, 12 being adjacent to each other 

in the direction Y.  A height H of the rising zone 12 as 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 oblique side 21 extending substantially right- 

and upward, an oblique side 22 extending substantially left- 

and upward and the proximal end 16 extending the oblique sides 

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 zones 

12 may be flexibly deformed as they come 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 locally depressing the first surface region 6 from 

the upper surface 13 toward the lower surface 14.  A depth by 

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 

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, 12 being adjacent to each other
in the direction Y. A height H of the rising zone 12 as 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 oblique side 21 extending substantially right- and upward, an oblique side 22
extending substantially left- and upward and the proximal end 16 extending the oblique sides  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 zones  12 may be flexibly deformed as they come 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 locally depressing the first surface region 6 from  the upper surface 13 toward the lower
surface 14. A depth by  
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so far as the circle inscribed therein has the maximum diameter 

of 5 mm.  Each pair of the adjacent second surface regions 7, 

7 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 contains thermoplastic synthetic fiber 

of at least 30 % by weight and may contain, in addition to this, 

chemical fiber such as rayon fiber and natural fiber such as 

cotton fiber or pulp fiber.  Preferably, the lower layer 3 is 

formed by a nonwoven fabric made of thermoplastic synthetic 

fiber or a mixture of thermoplastic fiber and the other fiber.  

The thermoplastic synthetic fiber preferably has a fineness of 

0.11 Dtex ~ 16.5 Dtex and such thermoplastic synthetic fiber 

includes melt blown fiber also. 

 The lower layer 3 is bonded to the lower surface 14 of 

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 

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 maximum diameter  of 5 mm.
Each pair of the adjacent second surface regions 7,  7 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 contains thermoplastic synthetic fiber  of at least 30 % by weight and may contain, in
addition to this,  chemical fiber such as rayon fiber and natural fiber such as  cotton fiber or pulp fiber.
Preferably, the lower layer 3 is  formed by a nonwoven fabric made of thermoplastic synthetic  fiber or
a mixture of thermoplastic fiber and the other fiber.  The thermoplastic synthetic fiber preferably has a
fineness of  0.11 Dtex - 16.5 Dtex and such thermoplastic synthetic fiber  includes melt blown fiber
also. The lower layer 3 is bonded to the lower surface 14 of  
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region 7 than in the first surface region 6 so that the lower 

layer 3 may 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 first surface region 

6 of the upper layer 2 and the part of the lower layer 3 

underlying the first surface region 6 of the upper layer 2 has 

a density d1 of 0.01 ~ 0.3 g/cm
3, preferably of 0.03 ~ 0.15 g/cm3 

while the part of the composite sheet 1 comprising the second 

surface region 7 of the upper layer 2 and the part of the lower 

layer 3 underlying the second surface region 7 of the upper 

layer 2 has a density d2 of 0.05 ~ 0.9 g/cm
3, preferably of 0.1 

~ 0.5 g/cm3.  It is essential that the density d2 is always higher 

than the density d1 and preferably at least 1.2 times of the 

density d1 or higher. 

 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 topsheet in the body fluid 

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 FEBRUARY 2004 region 7 than
in the first surface region 6 so that the lower  layer 3 may 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 first surface region  6 of the upper layer 2 and the part of the lower
layer 3  underlying the first surface region 6 of the upper layer 2 has  a density dl of 0.01 - 0.3 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 the upper layer 2 and the part of the lower  layer 3 underlying the second surface 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 density d2 is always higher  than the density dl and preferably at least 1.2 times of the  density
dl or higher. 
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absorbent garment such as disposable 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 body fluid is guided into the apertures 

9 as indicated by an arrow F and then absorbed in the lower layer 

3.  In the lower layer 3, the density of the component fibers 

is progressively increased from the first surface region 6 

toward the second surface region 7 so that the body fluid may 

smoothly move toward the region of the lower layer 3 immediately 

underlying the second surface region 7, i.e., the body fluid 

may tend to move from the upper surface 31 toward the lower 

surface 32 of the lower layer 3.  A liquid-absorbent core is 

usually placed immediately under the topsheet in the aforesaid 

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.  In the case 

of the second surface region 7 being relatively shallow, the 

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

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 topsheet in the body fluid -12 13
FEBRUARY 2004 absorbent garment such as disposable 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 body fluid is guided into the apertures  9 as indicated by an arrow
F and then absorbed in the lower layer  3. In the lower layer 3, the density of the component fibers  is
progressively increased from the first surface region 6  toward the second surface region 7 so that the
body fluid may  smoothly move toward the region of the lower layer 3 immediately  underlying the
second surface region 7, i.e., the body fluid  may tend to move from the upper surface 31 toward the
lower  surface 32 of the lower layer 3. A liquid-absorbent core is  usually placed immediately under the
topsheet in the aforesaid  



 
13 FEBRUARY 2004 

- 13 - 
 
 

  

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 such as a disposable gown used in the 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 invention.  According to this embodiment, 

the individual second surface region 7 is provided in the form 

of a groove extending in the direction Y.  The first surface 

region 6 and the second surface region 7 are alternately 

arranged and extend parallel one to another.  The second surface 

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 2 mm.  

Some 7A of the second surface regions 7 have the apertures 9 

in their side walls 72 and bottom walls 73 and the other 7B 

provided with few or no aperture 9.  In the case of the second 

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. In the case  of the second
surface region 7 being relatively shallow, the  body fluid 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 such as a disposable gown used in the 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 invention. According to this embodiment,  the individual second surface region 7 is
provided in the form  of a groove extending in the direction Y. The first surface  region 6 and the
second surface region 7 are alternately  arranged and extend parallel one to another. The second
surface  
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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 by Fig. 2, the lower layer 3 has its density being 

relatively low under the first surface regions 6 and relatively 

high under the second surface regions 7.  Consequently, the 

composite sheet 1 has its flexural rigidity higher in the 

direction Y than in the direction X due to the presence of the 

second surface regions 7.  When such composite sheet 1 is used 

as a topsheet of sanitary napkin, the direction Y of the sheet 

1 may be put in coincidence with the longitudinal direction of 

the napkin in order to facilitate the napkin to be transversely 

curved. 

 Without departing from the scope and spirit of this 

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 Y, 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.  The plurality of second surface regions 7 

provided in the form of grooves may also extend so as to 

intersect one another. 

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 2 mm.  Some 7A of the
second surface regions 7 have the apertures 9  in their 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 by Fig. 2, the lower layer 3 has its density being  relatively low
under the first surface regions 6 and relatively  high under the second surface regions 7.
Consequently, the  composite sheet 1 has its flexural rigidity higher in the  direction Y than in the
direction X due to the presence of the  second surface regions 7. When such composite sheet 1 is
used  as a topsheet of sanitary napkin, the direction Y of the sheet  1 may be put in coincidence with
the longitudinal direction of  the napkin in order to facilitate the napkin to be transversely  curved.
Without departing from the scope and spirit of this  
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WHAT IS CLAIMED IS: 

 

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 sheet (1) being 

formed by 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 0.03 ~ 1 mm and a plurality 

of aperture arrays (11) defined between each pair of adjacent 

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 

one direction (Y) so that each pair of said plane zones (8) 

adjacent to each other with said aperture array (11) 

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 Y, 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. The plurality of second surface
regions 7  provided in the form of grooves may also extend 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 sheet (1) being  formed by 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
0.03 - 1 mm and a plurality  of aperture arrays (11) defined between each pair of adjacent  
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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 one direction (Y) with a plurality of 

rising zones (12) rising from said plane zones (8) so as to 

irregularly undulate and troughs defined between respective 

pairs of said rising zones (12) being adjacent to each other 

in said one direction (Y); 

 said second surface region (7) being formed by 

depressing said plane zone (8) downward from its upper surface 

(13) toward its lower surface (14) by a depth of at least 0.1 

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 region 

immediately underlying said second surface region (7) than 

in region immediately underlying said first surface region 

(6) of said upper layer (2). 

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  one direction (Y) so that each pair
of said plane zones (8)  adjacent to each other with said 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 one direction
(Y) with a plurality of  rising zones (12) rising from said plane zones (8) so as to  irregularly undulate
and troughs defined between respective  pairs of said rising zones (12) being adjacent to each other
in said one direction (Y); said second surface region (7) being formed by  depressing said plane zone
(8) downward from its upper surface  (13) toward its lower surface (14) by a depth of at least 0.1  
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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 g/cm3 in 

said region immediately underlying said first surface region 

(6) and of 0.05 ~ 0.9 g/cm3 in said region immediately 

underlying said second surface region (7). 

 

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

said lower layer (3) has a basis weight of 5 ~ 100 g/m2. 

 

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 

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 region  immediately underlying
said second surface region (7) than  in region immediately 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 g/cm3 in  said region immediately underlying said first surface region  (6) and of
0.05 - 0.9 g/cm3 in said region immediately  underlying said second surface region (7). 4. The
composite sheet (1) according to Claim 1, wherein said lower layer (3) has a basis weight of 5 - 100
g/m2. 
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(6). 

 

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

said rising zones (12) in said first surface region (6) 

undulate in 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 sheet (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. 

 

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 Claim 1, wherein  said rising
zones (12) in said first surface region (6)  undulate in 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 sheet (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. 


