
EP 0304 617 B1 Description The present invention relates to a sanitary
article according to the preamble of claim 1. More particularly, this
invention is concerned with a surface material comprising a shaped film
having openings 5  and suitable for use in sanitary articles such as
sanitary napkins and similar articles. It is well known that absorbent
articles used for absorbing and retaining a liquid excreted from a human
body have a structure comprising a liquid-permeable surface material, a
liquid-impermeable and leak-proof back sheet, and an absorber disposed
therebetween for absorbing and retaining the liquid. The liquid- permeable
surface material (also called a "top sheet" or a "cover stock") used in
such absorbent articles is 10  required to permit a liquid to be
effectively and freely transferred into an absorber, to prevent the liquid
transferred into the absorber from returning, thereby giving a feeling of
dryness to the human body, and to be agreeable to the touch when it is in
contact with the surface of a human body. To attain this object, many
proposes have been made and so are also improved techniques. For example, a
typical technique comprises using as the surface material a nonwoven
fabric, i.e., an assembly 15  of fine hydrophobic fibers, so as to provide
a clearance of a hydrophobic atmosphere between the human body and the
absorber, thereby not adversely affecting permeation of a fluid and
relieving fluid return from an absorber whereby a substantially dry surface
is provided (see Japanese Patent Laid-Open No. 18080/1983). Another typical
technique comprises providing a hydrophobic and liquid-impermeable film
with openings, thereby further relieving liquid return from an absorber
(see Japanese Patent. Publication No. 20  17081/1982 and Japanese Patent
Laid-Open No. 1340/1982). However, in these techniques, use of a nonwoven
fabric of hydrophobic material has a drawback that the liquid to be
transferred into an absorber tends to be retained in the minute space
inevitably formed in the fiber assembly and that upon application of
pressure, the retained liquid is readily transferred toward the surface of
the human body. Especially, in the case of a colored liquid, such as
menstrual blood, it exhibits a 25  grave visual defect. In the meantime, it
has been proposed to provide a liquid-impermeable film with a particular
opening, thereby decreased liquid retention in the surface material so as
not to adversely affect the essential functions of the surface material.
However, due to the hydrophobic property of the film, the opening area must
be large to ensure free passage of a liquid. Further, due to the loss of
the hydrophobic property within 30  the opening, prevention of the liquid
return in the opposite direction is not always successful. In the case of 



the absorption of a colored liquid, the liquid is observable through the
opening. Therefore, this surface material is not always desirable. It is
known from US-A-4 389 211 to provide recesses in the form of longitudinal
corrugations in layers envelopping the absorbing material. These layers
comprise openings in the bottom portion of the 35  corrugations and are
covered by a hydrophobic film which surrounds the assembly. However,
although this known sanitary article does not always have the desired
liquid return preventive properties, covering properties with respect to
covering coloured portions of the absorber and liquid permeability
properties. The object of the invention is therefore to provide an improved
sanitary article permitting free passage of a fluid into the absorber while
preventing the fluid from returning and covering the colour of the liquid
40  absorbed in the case of the absorption of a coloured liquid. This
object is attained by the features of claim 1. Advantageous embodiments of
the invention are described in the further claims. The sanitary article of
the invention comprises an absorbent and a sheet of a surface material to
envelop the absorbent, the sheet comprising an hydrophobic film and
recesses, the recesses having 45  openings 4 and being formed to have a
bottom and side walls, the side walls having a slanting part. The recesses
are provided in the hydrophobic film. The slanting part of the side wall is
provided therein with an opening so that the slanting part having the
opening may not be covered with the land portion of the hydrophobic film.
Additionally the hydrophobic film is opaque. The opening is always exposed
to sight when it is looked down at. 50    It is preferable that the opening
has a size of 0.02 to 30 square mm and the number of openings ranges from 1
to 100 per one square cm of the sheet. An angle formed between the land
portion and the slanting part of the side walls is preferred to range from
[err] to less than the right angle. In addition, the invention includes the
following five preferable embodiments (1) to (5). (1) The sheet comprises
the opaque, hydrophobic film and a layer of fibrous aggregates, lined on
the 55   film on the side to contact the skin of a user. (2) The sheet
comprises the opaque, hydrophobic film and a layer of fibrous aggregates
lined on the film on the side nearer the absorbent. (3) The bottom portion
is formed to be convex upwardly, or toward the inside of recess. 2  



EP 0 304 617 B1 (4) The surface material exhibits a height of rising water
of 100 mm or lower, determined by the test method on water absorption of
paper according to the Klemm's method, referred to in JIS P8141. This
practically applies to the embodiment (2). (5) The surface material has a
deformation extent at the thickness direction of 40 percent or larger at a
5    pressure of 50 grams per square cm. This is preferred to apply to the
embodiment (2). The invention will be explained in detail below and then
each embodiment will be illustrated. Fig. 1 is a perspective view of an
example of the surface material according to the present invention. Figs. 2
to 8 and Figs. 10 and 11 are enlarged views of openings regions present in
examples of the surface material according to the present invention. Fig. 9
is a plan view of the surface material having an opening io region shown in
Fig. 8. Figs. 12 and 13 are enlarged views of opening regions present in
comparative surface materials. Figs. 14 and 21 each explain how to
determine an angle of the opening. Fig. 15 shows a sheet comprising the
hydrophobic film and the lined layer of fibrous aggregates. Figs. 16 to 19
show examples of the sheets having convex bottom portions. Fig. 20 explains
the definition of the convex form on the bottom portion. Figs. 22 and 23
each show a combination of the sheet of surface material and an 15
absorbent. In the drawing, the numeral reference to 1 shows the top section
and the land portion; 2, the bottom portion; 3, the wall portion, 4, the
opening; 5, the hydrophobic film; 6, the layer of fibrous aggregates, 7,
the absorbent; 8, a sheet of fibrous absorbent; and 9, the sheet of surface
material. The present invention will further be described with reference to
the drawings. Fig. 1 is a perspective view of a typical mode of the surface
material of the present invention. Fig. 2 is 20 an enlarged view of the
opening region thereof. The surface material of the present invention
comprises an opaque hydrophobic film having a top section 1, a bottom
section 2 and wall sections 3 connecting them to each other. The wall
section 3 has a slant part. At least part of the slant part is provided
with an opening region 4. The slant part having an opening region is not
covered with a top section 1. The opening region 4 plays a role of a
passage for a liquid excreted from a human body. 25     As is different
from a hydrophobic film having an opening of tapering capillary form as
disclosed in Japanese Patent Publication No. 17081/1982, the surface
material of the present invention is highly effective in preventing the
absorbed liquid from returning from the absorber to the surface
(hereinafter referred to as 



"liquid return preventive effect") and in covering the colored portion,
formed by the absorption of a colored liquid, of the absorber (hereinafter
referred to as "covering effect") even when a large opening permitting 30
rapid transfer of a liquid excreted from a human body (hereinafter referred
to as "liquid permeability") is provided, because the wall section thereof
has a slant part provided with an opening region. Moreover, since the slant
part having an opening region is not covered with the top section, the
openings are retained in the surface material and liquid permeability does
not decrease, even when a high pressure is applied to the absorbent
articles by the body of the wearer. By contrast, when the slant part having
an opening region 35 is covered with the top section, the openings are
clogged with the top section upon application of a pressure thereto,
thereby causing liquid permeability to markedly decrease. This does not
meet the object of the present invention. Another important advantage
attained by providing the slant part of the wall section with an opening
region is that a liquid is promptly removed from the body surface of the
wearer and that the liquid flows at a 40  place apart from the body
surface. As a result, the skin of the wearer can be kept dry (hereinafter
referred to as "surface dryness"). Thus, the absorbent articles can be used
comfortably. The apparent thickness of the surface material, i.e., the
distance between the top section and the bottom section may be arbitrarily
chosen as far as sufficient liquid return preventive effect and surface
dryness are ensured. However, it is generally preferred that the thickness
be 0.1 to 5 mm 45     The size and density of the opening may be
arbitrarily chosen as far as an appropriate balance is established among
liquid permeability, liquid return preventive effect and covering effect.
However, it is generally preferred that the size of the opening be 0.02 to
30 mm2 and that its density be 1 to 100/cm2. The angle which the plane
involving the top section connected to the wall section having an opening
region makes with the slant part ([err] in Fig. 2) may be arbitrarily
chosen as far as the opening region is not 50 covered with the top section,
that is, smaller than a right angle. However, it is generally preferred
that the angle be [err] or more to ensure sufficient liquid return
preventive and covering effects. It is necessary for the hydrophobic film
employed in the present invention to be opaque. Since a hydrophobic film
itself is opaque, the surface material having an opening region according
to the present invention is also opaque. The surface material can be
suitably used as a surface material for absorbent 55 articles absorbing a
colored liquid such as menstrual blood. The opaqueness of the surface
material having an opening region is numerically evaluated in terms of
whiteness (see Examples). It is preferred that the whiteness be 20% or
more. 



3    EP O 304 617 B1 There are various methods for providing the film with
opaqueness. For example, opaqueness can be provided by adding a white
pigment, such as titanium oxide or zinc oxide, to a resin in the film
manufacturing step. Also, the opaqueness can be provided by coating a film
surface with a blend of a white pigment with an appropriate binder such as
acrylic, vinyl or rubber binders. The methods for providing 5  opaqueness
are not limited, however, to the above-described ones as far as necessary
opaqueness can be provided. The major component of the hydrophobic film may
be any arbitrary hydrophobic resin such as a polyolefin, a copolymer of an
olefin with acrylic esters, vinyl acetate and other monomers, a polyester,
a polyamide, cellulose acetate or the like. Generally, however, a
polyolefin and a copolymer of an olefin with 10 other monomer are preferred
from the viewpoint of hand and drape. The opening region is formed in a
hydrophobic film by, e.g., meshing of protruding and recessed dies, such as
embossing, by vacuum suction, or by pneumatic pressurization. An
appropriate method should be chosen in accordance with the resin
constituting the hydrophobic film and the type of the opening as desired.
15     Returning to the drawings, typical examples of the surface material
of the present invention will be described. In the surface material of Fig.
2, a bottom section 2 is formed adjacent to an opening region 4. However,
as shown in Fig. 3, a bottom section may be disposed apart from an opening
region 4. In this connection, in the case of the surface material of Fig.
2, a liquid excreted onto the bottom section is 20 promptly transferred to
the absorber through the opening region 4. On the other hand, in the case
of the surface material of Fig. 3, there is a possibility that a liquid
might be retained in a space defined by the bottom section 2 and the wall
sections 3. Therefore, the structure as shown in Fig. 2 is preferred. In
either of Figs. 2 and 3, the opening region 4 of the surface material is
rectangular. However, its shape is not particularly limited, for it may be
of arbitrary form. For example, as shown in Figs. 4 and 5, the 25 opening
region may be trapezoidal and semicircular. Moreover, as shown in Fig. 6, a
plurality of opening 



regions 4 may be formed on one slant part of a wall section. Also, as shown
in Fig. 7, an opening region 4 may be formed over the entire region of one
slant part of a wall section 3. In an example as shown in Fig. 8, a wall
section 3 having no opening is of the form of a circular segment. An
opening region 4 is formed over the entire region of the adjacent
semicircular slant parts of 30 the wall section. Fig. 9 is a plan view of
the same as viewed from the upside. In this case, the bottom section is
represented as a point or line at which the distance from the top section
plane is the maximum within the wall sections. In an example shown in Fig.
10, an opening region 4 is formed in a slant part of a wall section
surrounded by wall sections having no opening region and by a top section.
A bottom section 2 is 35 represented as a line constituting a boundary
between one wall section and the opening region. Fig. 11 shows an example
in which a wall section 3 having an opening region 4 is conical. In this
case as well, the number of opening regions 4, the shape thereof and
whether or not a bottom section 2 is adjacent to the opening region 4 may
be freely determined. In the foregoing examples, it is not always necessary
for the opening region to be present on the slant -  40  part of the wall
section specified in the drawings. The opening may be present at any
arbitrary slant part of the wall section, unless the opening region is
covered with the top section. As described above and as apparent from the
examples of Figs. 1 to 11, the surface material of the present invention
comprises a hydrophobic opaque film having a top section, a bottom section
and wall sections connecting them to each other. The wall section has a
slant part, and at least part of the slant part 45 is provided with an
opening region. The slant part having an opening region takes a shape in
which it is not covered with the top section. Consequently, even when
pressure is applied thereto, a fluid can freely pass the surface material.
Further, fluid return is little. In the case of the absorption of a colored
fluid as well, the coloring after absorption can be relieved. Therefore,
the present surface material can be suitably employed in sanitary articles
such as absorbent articles, especially a sanitary napkin for use in the
absorption of a 50 colored liquid, e.g., menstrual blood. It is to be noted
that the surface material of the present invention is not limited to the
above examples and that various modification can be made as far as the
above-described requirements are met. The embodiment (1) is explained
below. In the sanitary article of the invention, the surface sheet
comprises a layer consisting of a first layer made of a fibrous aggregate
and to be in contact with the skin 55 and a second layer made of a
hydrophobic porous sheet, wherein the first layer and the second layer are 



integrated with each other. The second layer is prepared in the same way as
shown above and details of the first layer are explained in the embodiment
(2). 4    EP 0304617B1 The liquid retention of a non-woven fabric can be
improved by widening the interfiber spaces thereof and decreasing the
number of the minute interfiber spaces. In the present invention,
integration of a non- woven fabric layer with a porous sheet makes it
possible to decrease the number of fibers of the non-woven fabric layer
(namely to use a thick fiber or to decrease the basis weight thereof) to
such an extent that 5  single use of a non-woven fabric may be usually
unpractical because of the low strength thereof. Therefore, the liquid
retention of the non-woven fabric layer is greatly improved and the surface
hand of a porous sheet can be made like that of a non-woven fabric.
Further, the integration of the non-woven fabric layer with the porous
sheet makes it possible to largely mitigate the above-mentioned
uncomfortableness in wearing which is peculiar to the porous sheet, because
the excretion rapidly reaches the porous sheet by 10  virtue of diffusion
thereof due to the capillary structure of the non-woven fabric layer. The
structures of the first layer and the second layer in the present invention
will be described in detail. It is desired that the first layer has a
structure wherein it is difficult for a liquid to remain. The difficulty of
a liquid remaining in the first layer depends on the distance between the
fibers and the basis weight thereof. Since the distance between the fibers
can be chosen in a wide range if the basis weight is 15  sufficiently
small, it is desirable that the basis weight be in a range of 4 to 15 g/m2.
When the distance between the fibers is large, it is difficult for a liquid
to remain in the first layer even if the basis weight is comparatively
large. Thus, the distance between the fibers is desirably 40 urn or larger.
Accordingly, it is most desirable that the basis weight be 4 to 15 g/m2 and
the distance between fibers be 40 urn or larger. When the surface material
according to the present invention comprises, as the fibrous aggregate 20
constituting the first layer, one including a conjugate fiber consisting of
two kinds of resin components satisfying such conditions that the melting
point of a first resin component is higher by at least 100 * C than that of
a second resin component and that the second resin component has a melt
flow index of 10 to 50, 



heat sealing is possible. When such a fibrous aggregate is used, the
surface material can be fixed to a material to be bonded thereto and
disposed thereunder (for example, a polymer-laminated paper having a 25
laminated portion facing the surface material) by heat sealing. In this
case, an absorbent article having very good leak-proofness can be obtained.
The invention will be further explained in view of the embodiment (2) which
is most practical. That is, according to the present invention, there is
provided a surface material for sanitary articles, characterized in that
said surface material has an integral two-layer structure comprising a film
layer to be 30  brought into contact with the skin and, integrally provided
therewith, a fiber layer on the side of an absorber, said film layer
comprises an opaque hydrophobic resin having a top section, a bottom
section and wall sections connecting said top section to said bottom
section, at least part of said wall section is provided with an opening
region and said bottom section is free from such region. As can be
understood from the foregoing description, the hand and drape of the
three-dimensional side 35  pore film can be improved by making use of a
resin having a low rigidity. However, this brings about a lowering in the
liquid permeability. The present inventors have succeeded in improving the
shape retentivity without spoiling the hand and drape through the
integration of a three-dimensional side pore film with a fiber layer. This
enabled the preparation of a surface material which is excellent in all of
the four properties, i.e., the liquid permeability, the liquid return
preventive effect, the covering effect, and the hand and drape. 40     The
film layer and the fiber layer in the invention is described more in detail
with reference to Fig. 15. The hydrophobic film has the same figure and
form as shown above. In addition, opening 4 may be provided also on the
land portion. See Fig. 15. It is, however, preferred from the standpoint of
both liquid return preventive and covering effects that 50 % or more of all
the opening regions are present on the wall section 3. It is more
preferable that all the opening regions be present on the wall section. 45
In the present invention, the opening region of the film layer can
arbitrarily be provided as far as the liquid permeability, the liquid
return preventive effect, and the covering effect are balanced with each
other. However, it is generally preferred that the size and the density of
the opening be 0.1 to 2 mm2 and 10 to 100/cm2, respectively. In order to
impart a sufficient covering effect to the surface material, it is
necessary that the film layer 5o  be opaque. When the film layer is opaque,
the surface material of the present invention is also opaque. This surface
material can be suitably used as a surface material for absorbent articles
absorbing a colored liquid such as menstrual blood. The opaqueness of the
surface material is numerically expressed in terms of 



whiteness (see Examples). It is preferred that the whiteness be 10 % or
more. There are various methods for providing the opaqueness. For example,
the opaqueness can be 55  provided by adding a white pigment to a resin in
the manufacturing step of a film. Also, the opaqueness can be provided by
coating a film surface with a blend of a white pigment with an appropriate
binder. The methods for providing opaqueness are not limited, however, to
the above-described methods as far as necessary opaqueness can be provided.
5    EP 0304 617 B1 The resin for forming the film layer may be any
arbitrary hydrophobic resin. Examples of the resin include a polyolefin, a
copolymer of an olefin with other monomer (such as vinyl acetate or ethyl
acrylate), a synthetic resin such as polyester, nylon, or acetate and a
polyblend thereof. Generally, however, a polyolefin, a copolymer of an
olefin with other monomer, and a polyblend thereof are preferred from the a
viewpoint of hand and drape and the processability in the actual
production. Among them, low-density polyethylene, linear low-density
polyethylene or an ethylene-vinyl acetate copolymer or a blend thereof is
more preferable. Although the thickness of the film layer may be for
smaller than that of the case where a three- dimensional side pore film is
used alone, it is preferably 3 to 50 [err] from the viewpoint of the hand
and 10  drape and the covering effect, more preferably 10 to 40 [err]
Further, in order to regulate the liquid permeability and the liquid return
preventive effect, it is possible to impart a hydrophilic nature to the
surface of the film layer through a physical treatment, such as application
of a surfactant and plasma radiation, or a chemical treatment, such as a
treatment with a mineral acid. Furthermore it is possible to impart water
repellency to the surface of the film layer through 15  application of a
silicone or fluorinated chemical. Further, according to need, such as a
need with respect to an improvement in the hand and drape, the film layer
may be calendered or embossed for imparting fine pattern thereto. The term
"fiber layer" used in the present invention is intended to mean the
so-called weave comprising fibers slightly interlaced with each other and
unwoven fabric or paper in which the fibers are 



20  fixed to each other by interlacing or adhesion. The fiber may be used
in any composition in the present invention. However, it is preferred from
the viewpoint of the shape retentivity that synthetic fibers, such as
polyolefin, polyester, acrylic, or polyamide fibers, be contained in an
amount of 50 % by weight or more. Among the above-described fibers,
polypropylene, polyester, polyethylene/polypropylene composite fiber,
polyethylene/polyester composite 26  fiber, and composite fibers of a low
melting point-having polyester and another polyester are more preferable
because they have excellent elasticity and readily bring about stable hand
and drape. When a synthetic fiber is used, it is preferred from the
viewpoint of the liquid permeability that the surface of the fiber be
subjected to a treatment for imparting a hydrophilic nature by a suitable
method. In general, the thickness of the fiber is preferably 1 to 10
deniers from the viewpoint of the liquid permeability and the 30  hand and
drape. The basis weight of the fiber layer may be arbitrarily selected as
far as the surface material has sufficient shape retentivity and excellent
hand and drape. However, in general, the basis weight or weight per unit
area of the fiber layer is preferably 5 to 100 g/m2, more preferably 10 to
50 g/m2. Representative processes for preparing the surface material of the
present invention are classified 35  broadly into the following two. The
first process comprises integrating a film free from an opening region with
a fiber layer by means of thermal adhesion or an adhesive and perforating
the resulting integral structure. This process is advantageous in
productivity over the following process because it is possible to use in
this process the so- called laminate film prepared by integrating a film
with a fiber layer in the step of melt-extruding a starting 40  resin to
prepare a film. The second process comprises perforating only a film free
from an opening region to form a three- dimensional side pore film and
integrating the film with a fiber layer. The integration may be conducted
through adhesion by means of thermal adhesion or an adhesive and
interlacing by means of an air stream or a high-pressure water stream. 45
With respect to the film layer and the fiber layer, it will suffice when
they are integrated with each other to such an extent that there is caused
no peeling of them when the sanitary article is mounted for use. When the
integration is conducted by adhesion, the adhesion sites may be uniformly
distributed on the boundary surface of may be distributed in a patterned
form. It is to be noted that the surface material of the present invention
is not limited to the above examples 



50  and that various modification can be made as far as the above-described
requirements are met. The embodiment (3) having the convex bottom portion
in the recesses is described below with reference to Figs. 16 to 21. The
surface sheet of the embodiment (3) comprises a hydrophobic film having a
top section, a substantially upward protruding bottom section and wall
sections connecting said top section to said bottom 55  section, at least
part of said wall section is provided with an opening region and said
bottom section is free from such region. The present inventors have
succeeded in remarkably improving the permeability to a highly viscous
liquid through a remarkable decrease in the amount of the highly viscous
liquid retained on the bottom 6    EP0304617B1 section 2 by forming the
bottom section 2 of the three-dimensional side pore sheet into
substantially upward protruding configuration as shown in Fig. 16. This
enabled the preparation of a surface material having sufficient
permeability to a highly viscous liquid and excellent liquid return
preventive and covering effects. 5      The surface material of the present
invention consists of only a hydrophobic film layer having the
above-described configuration or consists of a hydrophobic film layer
having the above-described configura- tion and to be brought into contact
with the skin and a fiber layer provided on the side of an absorber
integrally with said hydrophobic film layer. The term "upward protruding"
used in the present invention is intended to mean that among the cross 10
sections crossing at least one opening region 4 there is one satisfying a
requirement that a line AB connecting both ends of the bottom section 2
adjacent to the wall section 3 having the opening region 4 must be located
below the bottom section 2, i.e., on the side of the absorber as shown in
Fig. 20. The degree of the "upward protrusion" is numerically expressed in
terms of the radius of curvature (see Examples). In order to attain a
sufficient liquid permeability to a highly viscous liquid, the radius of
curvature 15 is preferably 2.5 mm or less, more preferably 1.5 mm or less.
However, the cross section of the bottom section is not necessarily
arcuated strictly but may have fine undulations as far as the bottom
section is 



substantially arcuated as a whole as shown in Fig. 17. Further, the entire
bottom section is not necessarily upward protruding as far as the bottom
section is partially upward protruding. For example, as shown in Fig. 18,
when the end part of the bottom section 2 or its vicinity is upward
protruding, the central part or its 20   vicinity may be flat. On the
contrary, as shown in Fig. 19, when the central part of the bottom section
2 or its vicinity is upward protruding, the end part or its vicinity may be
flat. That is, in order to rapidly absorb a highly viscous liquid, the
entire bottom section is not necessarily upward protruding. However, it is
desired that 60% or more, preferably 70% or more, of the bottom section be
upward protruding. The embodiment (4) is characterized in that satisfactory
liquid return preventive and covering effects 25 can be attained without
substantially lowering the liquid permeability by decreasing the diffusion
and retention of the liquid in the fiber layer through the use of a
hydrophobic fiber or a hydrophilic fiber which has been subjected to a
sufficient treatment for imparting a hydrophobic nature, which has led to
the completion of the present invention. In the invention, the surface
sheet has an integral two-layer structure comprising a film layer to be so
brought into contact with the skin and having an opening region provided in
at least part thereof and, integrally provided therewith, a fiber layer on
the side of an absorber and said surface material having an integral
structure exhibits a height of the rise of water of 100 mm or less as
determined by the testing method of water absorption of paper by Klemm's
method (JIS-P81 41). With respect to the fiber layer, in order to provide
satisfactory liquid return preventive and covering 35   effects, it is
necessary to regulate the water absorptivity so that the fiber layer in a
state of an integration with the surface material, i.e., the film layer,
exhibits a height of the rise of water of 100 mm or less as determined by
the testing method of water absorption of paper by Klemm's method
(JIS-P8141) (hereinafter referred to as the "Klemm water absorption"). The
fiber layer may comprise a web composed of fibers slightly interlaced with
each other, a nonwoven 40  fabric or paper in which the fibers are fixed to
each other by interlacing or adhesion. However, it is preferred from the
viewpoint of the liquid permeability and the liquid return preventive
effect that the fiber layer comprise a nonwoven fabric or paper. With
consideration given to the hand and drape as well, a nonwoven fabric is
more preferable, and a dry heat-bonded nonwoven fabric is further
preferable. Since the fibers are not fixed to each other in the web, the
fiber layer is easily broken when the user moves. This may 45   bring about
a lowering in the liquid permeability and the liquid return preventive
effect. In the paper, there is a limitation with respect to an improvement
in the hand and drape. On the other hand, in the nonwoven 



fabric, particularly dry heat-bonded nonwoven fabric, since not only the
fibers are firmly fixed to each other but also the nonwoven fabric exhibits
excellent flexibility, it is possible to prepare a surface material which
is excellent in liquid permeability, liquid return preventive effect, and
hand and drape. 50     Further, the fiber layer may have a structure
wherein the composition is discontinuously varied in the thicknesswise
direction thereof. In this case, it is more preferred from the viewpoint of
an improvement in both liquid return preventive and covering effects that
the fibers be arranged so that the hydrophilic nature is enhanced with an
increase in the distance from the film layer. Various fibers may be used as
the fiber for constituting the fiber layer. Examples of the fiber include
55 hydrophilic fibers, such as wooden pulp, rayon and vinylon, which have
been subjected to a treatment for imparting a hydrophobic nature according
to a known method and hydrophobic fibers such as polyolefin, polyester,
acrylic and polyamide fibers. However, it is preferred from the viewpoint
of the liquid return preventive effect and the hand and drape that the
fiber layer be composed mainly of a hydrophobic fiber. 7    EP0304617B1
Further, as mentioned above, it is preferred that the fiber layer be a dry
heat-bonded nonwoven fabric. When this matter is taken into account,
preferable fibers among the above-described hydrophobic fibers are
heat-bondable fibers, such as polyethylene/polypropylene composite fiber,
composite fibers of polyethylene and a polyester and composite fibers of a
low melting point-having polyester and another polyester. Further, 5  with
consideration given to the adhesion to the film layer, preferable fibers
among the above-described composite fibers are polyethylene/polypropylene
composite fiber and polyethylene/polyester composite fiber. In the use of
the hydrophobic fiber, when a further improvement in the liquid
permeability and the liquid return preventive effect is required, it is
possible to conduct a treatment for imparting a suitable hydrophilic nature
or water repellency. Further, when a further improvement in both liquid
return preventive 10   and covering effects is required, modified cross
section fibers thereof, such as a multifoliate cross section, may be used.
In general, the fineness of the fiber is preferably 1 to 10 deniers, more
preferably 1.5 to 6 deniers. The basis weight of the fiber layer is
preferably 5 to 100 g/m2, more preferably 10 to 50 g/m2 from the 



viewpoint of the liquid return preventive effect and the hand and drape. 15
It is preferred from the view point of the liquid permeability that the
fiber density of the fiber layer in the opening of the film layer be lower
than that of the fiber layer in the region of the film layer free from any
opening. It is more preferred that the fiber be absent in an area of 10% or
more based on the area of the opening region of the film layer. It is
preferred from the viewpoint of the liquid permeability and the liquid
return preventive effect that 20  the film layer and the fiber layer be
integrated with each other as firmly as possible. In general, it is
preferred that the peeling strength of the both layers be 50 g or more.
When the integration is conducted by adhesion, the adhesion sites may be
uniformly distributed on the boundary surface or may be distributed in a
patterned form. The surface material can be prepared by the processes
mentioned before. 25     When remarkably high liquid permeability is
required, it is possible to fix a sheet material, such as nonwoven fabric
or web, comprising a hydrophilic fiber, such as pulp or rayon, to the rear
side of the surface material by means of heat bonding or an adhesive.
Further, in the above-described first process, the hydrophilic fiber sheet
may be laid on the surface material, followed by perforation to integrate
the sheet with the surface material. 30     As shown in Fig. 22, a fiber
layer 6 of a surface material 9 may be integrated with an absorber-
constituting element 7 comprising rayon cotton, polyester cotton, pulp, or
the like through interlacing by taking advantage of a differential pressure
of a fluid, such as air pressure or water stream, or by means of heat
bonding or a binder. Further, as shown in Fig. 23, an abosrber-constituting
element 7 may be covered with an absorbent fiber sheet 8 having fuzz on the
surface thereof, followed by lamination thereof on a 35  surface material
9. The above-described expedients enable a further improvement in the
liquid permeability without spoiling the excellent liquid return preventive
and covering effects. The embodiment (5) is a sanitary article of the
invention in which the surface sheet is formed so that 40 percent or larger
of stress or deformation extent may appear at the thickness direction when
it is loaded with a pressure of 50 grams per square cm. The loaded pressure
corresponds to a usual pressure of 40  compression which applies to a
sanitary napkin on use. The embodiment is improved in a fit to a user who
is especially doing physical exercise. Deformation of 50 percent or larger
is more preferable. Deformation extent by compression is determined in
terms of an amount of deformation in view of a weight of load. 



45  [Examples] The advantages of the present invention will now be
described with reference to the following Examples which should not be
construed as limiting the scope of the present invention. 5o  Examples 1 to
23 and Comparative Examples 1 to 3 Surface materials having various shapes
according to the present invention, together with comparative surface
materials, were prepared from the resins shown in Table 1. Their properties
were evaluated according to the following methods. 65     The results are
shown in Table 1. All of the surface materials were prepared by providing
the resin in the film form with an opening region by embossing. All of the
surface materials, except that of Comparative Example 1, contained titanium
oxide as a white pigment in an amount of about 10% by weight. 8
EP0304617B1 To evaluate the absorption time, liquid return and visual
dryness, a model napkin was prepared by removing a surface material from a
commercially available sanitary article, i.e., Laurier (a product of Kao
Corp.) and then attaching each surface material thereto. 5  (Measuring
method) (1) Size of opening: A magnified photograph of an opening region as
viewed from a direction perpendicular thereto was 10 taken with a
stereomicroscope to measure the size, a, of each opening on the photograph
with a planimeter. From the value of a, the real size, A, of the opening
was calculated according to the following equation (1): 15
[err]                         (1) wherein X represents the magnification of
the photograph of the original. 20 (2) Density of opening: The density was
determined by counting the number of openings per cm2 of a surface
material. (3) Opening angle: 25 



The cross section of a surface material was photographed as shown in Fig.
14 with a stereo-microscope to measure the angle, a, with a protractor. The
measured angle was defined as the "opening angle". (4) Degree of whiteness:
30 Under the same illumination conditions, the absolute reflectance, Ro, of
the standard red-color mount with respect to a light of 500 nm (green) in
wavelength and the absolute reflectance, R, of each surface material sample
with respect to the light of the same wavelength were measured with a model
ND-101 DP colorimetrical color difference meter manufactured by Nippon
Denshoku Kogyo Co., Ltd., and the degree of 35 whiteness, [err] of each
surface material sample was calculated according to the following equation
(2). The operation was conducted in accordance with the "Instruction Manual
for ND- 01 DP". [err]  (2) (5) Absorption time and amount of returned
liquid: 46 10 ml of a test, solution was injected at a pressure of 5 g/cm2,
and the time taken for the solution to be absorbed into the model napkin
was measured. The measured time was defined as the "absorption time", and a
smaller value of this time means a greater liquid permeability. Further,
after a predetermined period of time, a pressure of 50 g/cm2 was applied
and the amount of the test solution which had returned from the 50  inside
through the surface material was determined. The determined amount was
defined as the "amount of returned liquid", and a smaller value of this
amount means a smaller surface stickiness and a more comfortableness at the
time of use. (6) Visual dryness: 55 The following ranking was made by an
organoleptic test on the state of the model napkin after absorption of 4 g
of an equine defibrinated blood: [err]:    red color derived from blood is
not observed at all.    EP 0 304 617 B1 [err]:       red color derived from
blood is slightly observed. 



[err]:       red color derived from blood is significantly observed. X:
red color derived from blood is very clearly observed. As is apparent from
Examples 1 to 23, the surface material of the present invention is small in
the 6  absorption time and the amount of returned liquid and excellent in
the visual dryness, which renders the surface material of the present
invention suitable for use in absorbent articles, especially a sanitary
napkin for use in the absorption of a colored liquid such as menstrual
blood. In Comparative Example 1, since the whiteness of the film itself was
low, the color of the test solution which had diffused into the absorber
was observable through the film. Therefore, the visual dryness was io poor.
In Comparative Example 2, an opening region was formed at the bottom
section of the surface material, which lowered the whiteness of the surface
material, thereby given a poor visual dryness. Moreover, the amount of
returned liquid was large, and hence it cannot be stated that the surface
material has properties requisite for a surface material used in absorbent
articles. 15     In Comparative Example 3, since the opening angle was
greater than 90, the opening region was clogged when a pressure was
applied, resulting in an extremely long absorption time. Therefore, it is
apparent that the surface material is quite unsuitable as a surface
material for use in absorbent articles. 20 25 30 35 40 45 50 55 10
EP0304617B1 [err] 



55    EP0304617B1 [err] The embodiment (2) of the invention is worked
below. 55 12    EP 0 304 617 B1 Examples 1 to 45 and Comparative Examples 1
to 5 Various surface materials shown in Tables 4 to 7 were prepared by
making use of a film layer shown in Tables 1 and 2 and a fiber layer shown
in Table 3 as the constituent materials. 5     The methods of determining
the physical properties of each constituent materials and each surface
material will now be described. Values of the physical properties are each
an average of 10 measured values. The cross section of a surface material
was photographed as shown in Fig. 14 to measure the angle represented by a
letter a with a protractor. The measured angle was defined as the "slant
angle". Further, 10  the thickness, t, of the surface material on the
photograph was measured with a ruler to calculate the real thickness, T, of
the surface material according to the following equation (2). When the
surface material is curved as shown in Fig. 21, an angle of intersection of
a tangent [err] on the upper end of the top section and a straight line 12
passing through both ends of the opening region was defined as the slant
angle, a. 15  T [err] = 1000 t (mm)/x  (2) wherein x represents the
magnification of the photograph of the original. To evaluate the physical
properties of each surface material, a model napkin was prepared by
removing a surface material from a commercially available sanitary article,
i.e., Laurier (a product of Kao Corp.), and 20 then attaching each surface
material thereto. 



[err] Absorption time and amount of returned liquid: 10 g of an equine
defibrinated blood was injected into the model napkin at a pressure of 5
g/cm2, and 25 the time taken for the blood to be absorbed into the model
napkin was measured. The measured time was defined as the "absorption
time". In general, a smaller value of this time means a greater liquid
permeability. After a predetermined period of time, the pressure was
increased to 50 [err] and the amount of the test solution which had
returned from the inside through the surface material was determined. The
determined amount was defined as the "amount of returned liquid", and a
smaller value of this amount 3o means a smaller surface stickiness and a
more comfortableness at the time of use. [err] Hand and drape: The
following ranking was made with respect to the touch of the model napkin:
35    3rd grade:   the touch is very soft. 2nd grade:  the touch is soft. 1
st grade:   the touch is so hard that it is unsuitable for use as a surface
material. (3) Visual dryness: 40 The following ranking was made with
respect to the state of the model napkin after abroption of 4 g of an
equine defibrinated blood: 4th grade:   red color derived from blood is not
observed at all. 3rd grade:   red color derived from blood is slightly
observed. 45    2nd grade:   red color derived from blood is significantly
observed. 1st grade:   red color derived from blood is very clearly
observed to such an extent that the red color gives unpleasantness. 50 55
13    EP 0304 617 B1 [err] 



55 1 4    EP 0 304 617 B1 [err]    EP 0 304 617 B1 Note: LDPE: low-density
polyethylene (a product of 5                  Mitsui Petrochemical
Industries, Ltd.) EVA:  ethylene-vinyl acetate copolymer (a product of
Mitsui Petrochemical Industries, 10 Ltd.) Tafmer: ethylene-[err]-olefin
copolymer (a product 15                  of Mitsui Petrochemical
Industries, Ltd.) blend: LLDPE-LDPE-Tafmer blend A-2: the openings are
present in the following 20 ratio: the wall section/the top section -
70/30. 25           A-3:  the openings are present in the following ratio:
the wall section/the top section [err] 30/70. 30           A-4:  all the
openings are present in the bottom section. 



B-2:  a treatment for imparting a hydrophilic 35 nature was conducted by
application of a surfactant (Pelex; a product of Kao Corp.) 40
B-3:  a treatment for imparting a hydrophilic nature was conducted by
plasma radiation in an argon gas atmosphere. B-4:  a treatment for
imparting a hydrophobic nature was conducted by application of a
fluorinated repellent (Bosui; a product 50 of Sony Chemical Corp.) 55    EP
0 304 617 B1 Table 3: fiber layer composition           basis weight
treatment of; composition                           surface for kind
1st layer    2nd layer       (g/m2)    imparting hydrophilic nature 11-1
heat-bonded         ES  2d  40%  ES  2d  35%      11 10          nonwoven
fabric     SH  2d  60%   PET 6d  65% 11-2      "               ES  2d  40%
ES  2d  35%      20 SR  2d  60% PET 6d  65% 11-3                      ES
2d  40%  ES  2d  35%    38 SH  2d  60% PET 6d  65% 15   II-4
SE  3d 10O%  SH  3d  35%     20 



PET 6d  65% I                  yes II-5   "                SH  3d 10O%  SH
3d  20%    20 Ray 3d 20% 20    11-6                       ES 15d 60%
15 PET  2d 40% II-7  high-pressure       ES 1 5d 50%                   30
fluid-interlaced    Ray  3d 50Z nonwoven fabric 25    II-8  spun-bonded
non-   polyester                       20 woven fabric 11-9          "
rayon                                    28 II-10 dry-binder non-     rayon
40 30          woven fabric II-ll wet nonwoven
30 fabric                                                           no
11-12 water-absorptive    kraft pulp                    33 35
paper 11-13 web                                               21 11-14  "
Ray 3d 10OZ                   15 40    II-15  "                   PET 2d
100%                   20             yes 45 50 55 17    EP 0 304 617 B1
Note: II-1 to II-6: a predetermined fiber was 



5                formed into a web with a miniature card, followed by
hot-air treatment. II-7: a predetermined fiber was formed into a web with a
miniature card, followed by high- pressure water stream treatment. II-8:
"Aiel"; a product of Asahi Chemical Industry 15 Co., Ltd. II-9: "Taiko
TCF"; a product of Futamura Chemical 20               Industries Co., Ltd.
11-10:" Counter Cloth  ; a product of Kuraflex II-l: "Vx"; a product of
Inogami Co., Ltd. 25          II-12: a product of Inogami Co., Ltd. II-13:
a pulp. was formed into a web by the air-lay method. 30 II-14 and 11-15: a
predetermined fiber was formed into a web with a miniature card. 35
ES: polyethylene/polypropylene composite fiber (a product of Daiwabo Co.,
Ltd.) SH: polyethylene/polyester composite fiber 40               (a
product of Daiwabo Co., Ltd.) PET: polyester fiber (a product of Teijin
Limited) Ray: rayon fiber (a product of Daiwabo Co., Ltd.) 45 treatment of
surface for imparting hydrophilic nature: 50           the treatment was
conducted by applying 5% by weight of Pelex OPT (a product of Kao Corp.) to
the fiber layer. 55 



18    EP 0 304 617 B1 Table 4 constitution and performance of surface
material (1) 5                          constitution
performance film layer  fiber layer integration absorption  amount of
hand and   visual dryness method  time (sec)  returned   drape (grade)
(grade) liquid (mg) 10      Ex. 1       I-1        11-2        C-1       32
0.01          3             4 Ex. 2       1-2                     "
22        0.02          3             4 Ex. 3       1-3
"        12        0.04          3             3 Ex. 4       1-4          "
43        0.01          3             4 Ex.5       1-5           "
10        0.06          3             3 Ex. 6       1-6
18        0.05          3             3 Ex. 7       1-7
28        0.01          3             4 20      Ex. 8       I-8
55        0.01          3             4 Ex.9       1-9
86        0.01          3             4 Ex.10       1-10
45        0.03          3             3 25      Ex. 11      1-11
14        0.02          2             4 Note: C-1: a resin film was
laminated on a fiber layer, followed by formation of an opening region
having a shape shown in Fig. 2 with an embossing roller. 30 Table 5 35
constitution and performance of surface material (2) constitution
performance film layer fiber layer integration  absorption  amount of
hand and    visual dryness 



method   time (sec)   returned   drape (grade)    (grade) 40
liquid (mg) Ex. 12     I-13       11-2      C-1         30         0.03
3             3 Ex. 13    I-14                    "          26        0.08
3             2 Ex. 14     I-16                              7        0.04
3             4 45     Ex. 15     I-17                             13
0.03           3             4 Ex. 16     I-18        "
28         0.01           3             4 Ex. 17     I-19
23         0.02           3             4 50     Ex. 18     I-20
21         0.02           3             3 Ex. 19     I-22
23         0.03           3             4 Ex. 20     I-23
25         0.03           3             4 Ex. 21    I-24
22         0.01           3             4 55 Ex. 22    I-25
24         0.01           3             4 19    EP 0 304 617 B1 Table 6
constitution and performance of surface material (3) 5
constitution                              performance film layer fiber
layer integration  absorption  amount of    hand and    visual dryness
method   time (sec)   returned    drape (grade)    (grade) liquid (mg) 10
Ex.23      1-2      II-1         C-1        28         0.03           3
Ex.24                II-3                   16         0.01           3
4 Ex.25                11-4                   17         0.01           3
4 Ex.26                11-5                   13         0.04           3
4 15 



Ex.27                11-6                   19         0.03           3
4 Ex.28                11-7                   13         0.05           3
4 Ex.29                11-8                   28         0.03           3
4 20     Ex.30                11-9                    18         0.08
3             3 Ex.31                11-10                  23         0.07
2              3 Ex.32                11-11                  15
0.09           2              3 25     Ex.33                11-12
11        0.15           2              3 30 35 40 45 50 55 20    EP 0 304
617 B1 Table 7: constitution and performance of surface material (4)
constitution                                  performance film layer fiber
layer integration absorption  amount of  hand and  visual method       time
(sec)  returned   drape       dryness liquid      (grade)   (grade) [err]
35 40 45 50 55 21 



EP 0 304 617 B1 Note: C-2: a film layer alone was treated with an embossing
roller to form an opening region having a shape shown in Fig. 2, followed
by 10                          fixation of a fiber layer thereon by means
of heat bonding. C-3: a film layer alone was treated with an 15
embossing roller to form an opening region having a shape shown in Fig. 2,
followed 20                          by fixation of a fiber layer thereon
by means of an adhesive. C-4: a film layer alone was treated with an 25
embossing roller to form an opening region having a shape shown in Fig. 2,
followed 30                          by fixation of a fiber layer thereon
by means of air pressure. C-5: a film layer alone was treated with an 35
embossing roller to form an opening region having a shape shown in Fig. 2,
followed by 40                          fixation of a fiber layer thereon
by means of high-pressure water stream. 45      As can be seen from
Examples 1 to 45, the surface material of the present invention is small in
the liquid absorption time and the amount of returned liquid and excellent
in the visual dryness as well as in the hand and drape. Particularly, the
samples of Examples of 1, 2, 6, 7, 10 to 12, and 14 to 33 are found to be 



improved in respect to the liquid return preventive effect and visual
dryness and therefore are ideal surface materials. 50      In Comparative
Example 4, since all the openings were present in the bottom section, the
liquid return preventive effect and the visual dryness were poor. Further,
in Comparative Example 5, since the film layer was free from a white
pigment, the degree of whiteness was low. This caused the color of the
liquid which had diffused into the nonwoven fabric layer or the absorber to
be in sight through the surface material. Therefore, the visual dryness was
poor. 55  The embodiment (3) of the invention is worked below. 22    EP 0
304 617 B1 Examples 1 to 11 Various surface materials shown in Table 3 were
prepared by making use of a film layer shown in Table 2 and a fiber layer
shown in Table 1 as the components. Titanium oxide was added as a white
pigment in 5  an amount of 15% to each film layer. In all Examples except
for Example 11, a film was integrated through thermal adhesion with a fiber
layer comprising a nonwoven fabric prepared by dry thermal adhesion having
a composition shown in Table 1 in the step of melt extruding a starting
resin to prepare a film layer, and the resulting integral structure was
perforated with an embossing roller to form a predetermined opening region.
10    In Example 11, a film layer alone was perforated with an embossing
roller to form a predetermined opening region. Physical properties are
determined on the average of 10 samples and in the same way as shown
before, except for the following. A photograph of a cross section of a
surface material was taken as shown in Fig. 20. The point of is
intersection of a perpendicular bisector [err], of a line AB connecting
both end parts of the bottom section 4 to each other and the bottom section
4 was designated as C. On the other hand, the point of intersection of a
perpendicular bisector 12 of a line AC and 12 was designated as 0. Then,
the length of the line AO, r (mm), was determined, to calculate the radius
of curvature, R (mm), according to the following equation (1): 



20  R = r/x   (1) wherein x represents the magnification of the photograph
of the original. Highly viscous liquid absorption time and amount of
returned liquid: 26 10 g of an aqueous 1% carboxymethylcellulose solution
was injected into the model napkin under a predetermined pressure, and the
time taken for the solution to be absorbed into the assumed sample was
measured. The measured time was defined as the "absorption time", and a
smaller value of this time means a greater liquid permeability. Then, the
pressure was increased, and the amount of the test solution 30 which had
returned from the inside through the surface material was measured. The
determined amount was defined as the "amount of returned liquid", and a
smaller value of this amount means a smaller surface stickiness and a more
comfortableness at the time of use. Table 1 35 fiber layer composition
basis weight (g/m2) 40                         first layer
second layer NBF           1         1.5d               NBF       1.5d
25 100%                        40% SH       3d 45
60% Note: NBF: a polyethylene/polypropylene composite fiber treated for
imparting a hydrophilic nature to the surface thereof (a product of Daiwabo
Co., Ltd.) 50     SH: a polyethylene/polyester composite fiber treated for
imparting a hydrophilic nature to the surface thereof (a product of Daiwabo
Co., Ltd.) As is apparent from Examples 1 to 11, the surface material of
the present invention is small in the 55 highly viscous liquid absorption
time and the amount of returned liquid and excellent in the visual dryness.
Particularly, the samples of Examples of 1 to 7 and 9 to 11 exhibited a
particularly high level of highly viscous liquid permeability, liquid
return preventive effect, and visual dryness and therefore are ideal 



surface materials. 23    EP0304617B1 [err]    EP 0 304 617 B1 [err] The
embodiment (4) of the invention is worked below.    EP 0 304 617 1 Examples
1 to 47 Various surface materials shown in Tables 4 to 7 were prepared by
making use of a film layer shown in Tables 1 and 2 and a fiber layer shown
in Table 3 as the constituent materials. 5     Each sample was determined
in view of physical properties in the same way as shown before on the
average of 10 pieces of the same sample. Klemm absorption is determined
below. The height of the rise of water was measured 10 min after initiation
of the water absorption according to JIS-P8141 in the lengthwise direction
of the part having an opening region on the surface material of the
absorbent article. 10 15 20 25 30 



35 40 45 50 55 26    EP 0 304 617 B1 [err]    EP0304617B1 [err] 28    EP 0
304 617 B1 Note: LDPE:    low-density polyethylene (a product of 6
.       Mitsui Petrochemical Industries, Ltd.) EVA:     ethylene-vinyl
acetate copolymer (a product of Mitsui Petrochemical Industries, Ltd.) 10
Tafmer:  ethylene-[err]-olefin copolymer (a product of Mitsui Petrochemical
Industries, Ltd.) 15        blend:   LLDPE-LDPE-Tafmer blend 



A-2:     the openings are present in the following 20
ratio: the wall/section/the top section = 70/30. A-3:     the openings are
present in the following 25                 ratio: the wall section/the top
section = 30/70. 30        A-4:     all the openings are present in the
bottom section. A-5:     openings are present in the flat film. 35 B-2:
a treatment for imparting a hydrophilic nature was conducted by application
of a 40                 surfactant (Pelex OTP; a product of Kao Corp.) B-3:
a treatment for imparting a hydrophilic 45 nature was conducted by plasma
radiation in an argon gas atmosphere. 50        B-4:     a treatment for
imparting a hydrophobic 55 29    EP 0 304 617 B1 nature was conducted by
application of a fluorinated  repellent  (Bosui;  a product of Sony
Chemical Corp.) [err]  



EP 0 304 617 B1 [err] 55 31    EP0304617B1 Note: II-1 to 11-12: a
predetermined fiber was formed 5                  into a web with a
miniature card, followed by hot-air treatment. II-13:  a predetermined
fiber was formed into 10 a web with a miniature card, followed by
high-pressure water stream treatment. 15         II-14:  "Aiel"; a product
of Asahi Chemical Industry Co., Ltd. 20         II-15:  "Taiko TCF"; a
product of Futamura Chemical Industries Co., Ltd. II-16:     Counter Cloth
"; a product of 25                 Kuraflex. II-17: "Vx"; a product of
Inogami Co., Ltd. 30        II-18 and 11-19:  a product of Inogami Co.,
Ltd. II-20 and II-21: a pulp was formed into a web by the air-lay method.
35 II-22 and II-23: a predetermined fiber was formed 



into a web with a miniature card. 40        ES:
polyethylene/polypropylene composite fiber (a product of Chisso
Corporation) ESHB:   polyethylene/polypropylene composite 45 fiber (a
product of Chisso Corporation) SH:     polyethylene/polyester composite
fiber 50                 (a product of Daiwabo Co., Ltd.) 55 32
EP0304617B1 PET:    polyester fiber (a product of Teijin 5
Limited) Ray:    rayon fiber (a product of Daiwabo Co., Ltd.) 10 C-1:    a
mixed system comprising an alkyl phosphate and a sorbitan fatty acid ester
15      C-2:    silicone treatment C-3:    alkyl ketene dimer treatment 20
25 30 35 40 45 50 



55 33    EP 0 304 617 B1 [err] 60    EP 0 304 617 B1 [err] E4    EP 0 304
617 B1 [err]    EP O 304 617 B1 [err]    EP 0 304 617 B1 [err] 55 



38    EP 0 304 617 B1 Note: C-2: a film layer alone was treated with an 5
embossing  roller  to  form an opening  region having a shape shown in Fig.
2, followed 10                       by  fixation of  a fiber  layer
thereon by means of heat bonding. 15     As can be seen from Examples 1 to
47, the surface material of the present invention is small in the
absorption time and the amount of returned liquid and excellent in the
visual dryness as well as in the hand and drape. Particularly, the samples
of Examples 1 to 7, 10, 11, 15 to 34 and 44 to 47 exhibited a remarkably
high level of liquid return preventive effect and visual dryness and
therefore are ideal surface materials. 20 Claims 1. A sanitary article
comprising an absorbent (7) and a sheet of a surface material (9) to
envelop the absorbent (7), the sheet comprising a hydrophobic film (5) and
recesses, the recesses having openings 25     (4) and being formed to have
a bottom (2) and side walls (3), the side walls (3) having a slanting part,
characterized In that the recesses are provided in the hydrophobic film
(5), that the slanting part of the side wall (3) is provided therein with
an opening (4) so that the slanting part having the opening (4) is not
covered by the hydrophobic film (5), and that the hydrophobic film (5) Is
opaque. 30 2. A sanitary article as claimed in claim 1, characterized in
that the opening (4) has a size of 0,02 to 30 square mm and the number of
openings (4) ranges from 1 to 100 per one square cm of the sheet (9). 3. A
sanitary article as claimed in claim 1, characterized in that an angle
formed between the land portion 



35     (1) and the slanting part of the side walls (3) ranges from [err] to
less than the right angle. 4. A sanitary article as claimed in claim 1,
characterized in that the sheet (9) further comprises a layer of fibrous
aggregates, lined on the film (5) on the side to contact the skin of an
user. 40  5. A sanitary article as claimed in claim 1, characterized in
that the sheet (9) comprises the opaque, hydrophobic film (5) and a layer
(6) of fibrous aggregates lined on the film (5) on the side nearer the
absorbent (7). 6. A sanitary article as claimed in claim 1, characterized
in that the bottom (2) of the recesses is formed 45    to be convex
upwardly. 7. A sanitary article as claimed in claim 5, characterized in
that the surface material exhibits a height of rising water of 100 mm or
lower, determined by the test method on water absorption of paper according
to the Klemm's method, referred to in JIS P8141. 50 8  A sanitary article
as claimed in claim 1 or 5, characterized in that the surface material has
a deformation extent at the thickness direction of 40 percent or larger at
a pressure of 50 grams per square cm. 55 PatentansprUche 1. SanitArartikel
mit einem Absorptionsmaterial (7) und einer Lage aus OberflAchenmaterial
(9), um das Absorptionsmaterial (7) einzuhUllen, wobei die Lage eine
hydrophobe dUnne Schicht (5) und Vertiefun- 39    EP 0 304 617 B1 Note:
C-2:   a film layer  alone was  treated with  an 5 embossing roller to form
an opening region having a shape shown in Fig. 2, followed by  fixation  of
a  fiber  layer  thereon  by means of heat bonding. 



is     As can be seen from Examples 1 to 47, the surface material of the
present invention is small in the absorption time and the amount of
returned liquid and excellent in the visual dryness as well as in the hand
and drape. Particularly, the samples of Examples 1 to 7, 10, 11, 15 to 34
and 44 to 47 exhibited a remarkably high level of liquid return preventive
effect and visual dryness and therefore are ideal surface materials. 20
Claims 1. A sanitary article comprising an absorbent (7) and a sheet of a
surface material (9) to envelop the absorbent (7), the sheet comprising a
hydrophobic film (5) and recesses, the recesses having openings 25     (4)
and being formed to have a bottom (2) and side walls (3), the side walls
(3) having a slanting part, characterized In that the recesses are provided
in the hydrophobic film (5), that the slanting part of the side wall (3) is
provided therein with an opening (4) so that the slanting part having the
opening (4) is not covered by the hydrophobic film (5), and that the
hydrophobic film (5) is opaque. 30 2. A sanitary article as claimed in
claim 1, characterized in that the opening (4) has a size of 0,02 to 30
square mm and the number of openings (4) ranges from 1 to 100 per one
square cm of the sheet (9). 3  A sanitary article as claimed in claim 1,
characterized in that an angle formed between the land portion 35     (1)
and the slanting part of the side walls (3) ranges from 20 * to less than
the right angle. 4. A sanitary article as claimed in claim 1, characterized
in that the sheet (9) further comprises a layer of fibrous aggregates,
lined on the film (5) on the side to contact the skin of an user. 4o  5. A
sanitary article as claimed in claim 1, characterized in that the sheet (9)
comprises the opaque, hydrophobic film (5) and a layer (6) of fibrous
aggregates lined on the film (5) on the side nearer the absorbent (7). 6. A
sanitary article as claimed in claim 1, characterized in that the bottom
(2) of the recesses is formed 45     to be convex upwardly. 7. A sanitary
article as claimed in claim 5, characterized in that the surface material
exhibits a height of rising water of 100 mm or lower, determined by the
test method on water absorption of paper according to the Klemm's method,
referred to in JIS P8141. 50 



8  A sanitary article as claimed in claim 1 or 5, characterized in that the
surface material has a deformation extent at the thickness direction of 40
percent or larger at a pressure of 50 grams per square cm. 65
PatentansprUchs 1. Sanitirartikel mit einem Absorptionsmaterial (7) und
einer Lage aus OberflAchenmaterial (9), um das Absorptionsmaterial (7)
einzuhdllen, wobel die Lage eine hydrophobe dOnne Schicht (5) und
Vertiefun- 39    gen aufweist, wobei die Vertiefungen Offnungen (4) haben
und derart geformt sind, daB8 sie einen Boden (2) und Seitenwande (3)
haben, wobei die Seitenwande (3) einen schragen Teil aufweisen, dadurch
gekennzolchnet, daB die Vertiefungen in der hydrophoben dannen Schicht (5)
vorgesehen sind, daB im schragen Tell 6      der Seitenwand (3) eine
Offnung (4) vorgesehen ist, so daB der schrage Tell mit der ffnung (4)
nicht mit der hydrophobon dUnnen Schicht t5) bedeckt ist, und daB die
hydophobe donne Schicht (5) undurchsichtig ist. 2. Sanitarartikel nach
Anspruch 1, dadurch gekennzeichnet, daB die bffnung (4) eine GroBe von 0.02
- 30 tO     mm2 hat und die Anzahl der ffnungen (4) in einem Bereich von 1
- 100 pro cm2 der Lage (9) liegt. . Sanitlrartikel nach Anspruch 1, dadurch
gekennzeichnet, daB ein Winkel zwischen dem Flachenbereich (1) und dem
schragen Tell der Seitenwande (3) im Bereich von 20 * bis weniger als dem
rechten Winkel liegt. 15 4. Sanitlrartikel nach Anspruch 1, dadurch
gekennzeichnet, daB die Lage (9) weiterhin eine Schicht aus einer
Faseransammiung aufweist, die auf der d(Innen Schicht (5) auf derjenigen
Seite aufgebracht ist, die mit der Haut eines Benutzers in Kontakt kommt.
20  5. Sanitdrartikel nach Anspruch 1, dadurch gekennzeichnet, daB die Lage
(9) die undurchsichtige, hydrophobe dUnne Schicht (5) und eine Schicht (6)
aus einer Faseransammiung enthalt, die auf der dOnnen Schicht (5) auf
derienigen Seite aufgebracht ist, die naher zum Absorptionsmaterial (7)
liegt. 6  SanitErartikel nach Anspruch 1, dadurch gekennzeichnet, daB der
Boden (2) durch Vertiefungen konvex 



28     nach oben geformt ist. 7. Sanitlrartikel nach Anspruch 5, dadurch
gekennzeichnet, daB das Oberflachenmaterial eine Wasser- steighohe von 100
mm oder weniger aufweist, bestimmt durch das Wasserabsorptionstestverfahren
von Papier gemaB dem Verfahren von Klemm nach JIS P8141. 90 8.
Sanitlrartikel nach Anspruch 1 oder 5, dadurch gekennzeichnet, daB das
Oberflachenmaterial emn DeformationsmaB in Dickenrichtung von 40% oder mehr
bei einem Druck von 50 g/cm2 aufweist. Revendlcatlons 35 1. Articles
sanitaires comprenant un produit absorbant (7) et une feuille d'un materiau
de surface (9) pour envelopper le produit absorbant (7), la feuille
comprenant un film hydrophobe (5) et des evidements, les 6videments ayant
des ouvertures (4) et 6tant formds de maniere I presenter un fond (2) et
des parois latdrales (3), les parois laterales (3) ayant une partie
inclinde, 40     caract~ris6 en ce que les evidements sont prevus dans le
film hydrophobe (5), en ce quo la partie inclinee de la parol laterale (3)
est pourvue d'une ouverture (4), de sorte quo la partie inclin~e presentant
l'ouverture (4) n'est pas couverte par le film hydrophobe (5), et en ce quo
le film hydrophobe (5) est opaque. 45  2. Article sanitaire selon la
revendication 1, caractdris6 en ce quo l'ouverture (4) a une taille de 0,02
& 30 mm2, et en ce quo le nombre d'ouvertures (4) s'616ve de 1 a 100 par
cm2 de la feuille (9). 3  Article sanitaire selon la revendication 1,
caract~ris6 en ce qu'un angle forme entre la partie pleine (1) et la partie
inclinde des parois latdrales (3) s'e1lve de 20 A une valeur inferieure a
un angle droit. 50 4. Article sanitaire selon la revendication 1,
caracterise en ce quo la feuille (9) comprend en outre une couche
d'agregats fibreux, d~posde sur le film (5) sur le c8te destine & venir en
contact avec la peau d'un utilisateur. 66  5. Article sanitaire selon la
revendication 1, caracterise en ce quo la feuille (9) comprend le film
hydrophobe opaque (5) et une couche (6) d'agregats fibreux deposee sur le
film (5) sur le c8te proche du produit absorbant (7). 40  



EP 0 304 617 BI I                    111111 11111 1111 II  I!I * C   L   M
S * 6. Article sanitaire selon la revendication 1, caractMris4 en ce que le
fond (2) des evidements est forme de manibre a 8tre convexe vers le haut.
7. Article sanitaire selon la revendication 5, caract~ris6 en ce que le
mat6riau de surface prdsente une 5      I'auteur d'6levation d'eau 6gale ou
infdrieure a 100 mm, ddterminde par le proc~dd d'essai sur l'absorption
d'eau dans le papier d'aprbs la methode do Klemm, mentionn~e dans le
document JIS P8141. 8. Article sanitaire selon I'une ou I'autre des
revendications 1 et 5, caracteris6 en ce que le materiau de 10     surface
pr~sente un degrd de deformation dans la direction de I'4paisseur qui est
de 40% ou plus sous une pression de 50 g/cm2. 15 20 26 30 35 40 45 50 55 41


