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ABSORBENT ARTICLE WITH PERFORATED TOP SHEET

BACKGROUND OF THE INVENTION
FIELD ‘OF THE INVENTION | .
The present invention .relates generally to an absorbent
article for sanitary napkins, pantiliners, incontinence pads,
etc. Moreprecisely, the invention relates to such an absorbent
article.of which the top sheet has a good feel.
DESCRIPTIQN OF THE RELATED ART |
' Absqrbent articles are much uséd thesé days for sanitary
napkins, pantiliners, inc&ntinence pads, disposable diapérs
and the like for absorbing excretions. Such.absorbent articles
generally comprise a liquid pervious top sheet to face a wearer
(serviﬁg as a body facing féce)', a liquid impervious back sheet,
and a liquid absorbing layer sandwiched between the top sheet
and the back sheet. The top sheet is directly contacted with
the skin of a wearer, so that it is 'desirable to have a good
feel. In addition, since the top sheet directly_ receives
excretions, it ié preferable that liquid excretions hardly stay
therein so that the top sheet itself does not become stuffy and
sticky. ‘
For éxamp.le, Japanese Unexamined Patent Publication
(Kokai) No. Heisei 5-200065 discloses a surface member for

absorbent articles, which has a fine embossed pattern on its

surface. As having a fine embossed pattern, the surface member



disclosed does not ha;re a plastic-~like feel, and is not sticky.
In this case, this is not sticky in dry, but when wetted, it
shall have power of resistance to liquid flow thereon owing to
. its embossed pattern, and tends to keep the liquid in the
recesses on its surface.
InternationalUnexaminedPatentPubliéation(Kohyo)No.
Heisei 9-505223 discloses a liquid pervious, porous plastic web
containing a particulate material. The web is formed into a
top sheet for absorbent articles, and this has a 1little
plastic-like feel. However, the web containing the
particﬁiate‘material is rigid, and the top sheet made of it is

poorly flexible.

SUMMARY OF THE INVENTION

The present invention has an objéct to provide an
absorbent article of which the top sheet is not sticky even in
wet and is highly flexible, thereby all the time having a good
feel. |

Another object of the invention is to provide an
absorbent article of which the top sheet has shape retaining
perfoiations. | - |

According to an aspect of the invention, the absorbent
article of the invention may comprise an ébsorbent layer and

a top sheet having a number of perforations and disposed on a

body facing surface of the absorbent layer, wherein;



the top sheet is made of amulti-layered resin £ilm having
at least two resin layeré composing of an outer resin layer
exposed outside the body facing surface and at least one inner
resin layer disposed nearer to the _abso‘x:b_ent layer than the
outer resin layer the_reto, at least the outer resin layer
containing particulate material having a mean particle size of
from 2 um to 20 pum, and the inner resin layer having the resin
density sméller than that of the outer resin lajer.

With the top sheet of the absorbent article of the
invention, thé outer resin layer to be kept in direct contact
With the skin of a wearer does not have a plastic-like feel,
and little liquid remains therein. In its use, therefofe, the
top sheet does not become stuffy and sticky. on the other hand,
the inner resin layer of the top sheet ensures the fiexibility
of the top sheet. In addition, the shape retaining ability .of
the perforations formed through the top sheet is good.
Therefore, even if the perforations are déformed while the
absorbent article is used, they can be readily restored to their
original condition.

The top sheet of the. absorbent article of the invention
may 'be made of a i:wo-layered resin f.ilm composed of an outer
resin ';ayer and an inner reéin layer; or may be made of a
multi-layered resin film having a third resin layer in addition
to theouter and inner resin layers. For the latter, for example,

the third resin layer may be sandwiched between the outer resin



layer and the inner resin layer, or may be dispésed inside the
inner resin layer. The resin density of the third resin layer
may be the same as that of the outer fesin layer, or may fall
between'the;resin density of the outer resin layer and that éf
the inner resin layer.

The inner resin layer ié to ensure the flexibility of
the top sheet comprising it. Therefore, it is desirable that
the inner resin layef does not contain particulate matérial
haviné a mean particle size of from 2 ym to 20 um. However,
the inner ijesin laye.r may contain such particulate material so
far as the particuiate material content of the inner resin layex_‘
is smaller than that of_the outer resiﬁ layer.

In order to prevenﬁ too tight contact of the top sheet
to the skin in practical use of the absorbent article, it is
desirable that at least a part of the particulate material is
exposed outside the outer resin layer. |

For example, the resin density of the outer resin layer
is at least 0.91 g/cm’, and that of the inner resin layer is
.at most 0.90 g/cmﬂ

Preferably, the outer resin layer contains from 30 to
60 parts by weight, relative to 100 parts by weight of the resin
that forms the outer resin layer, of the particulate material.

Also preferably, the thickness of the outer resin layer
is from 15 to 60 % and the thickness of the inner resin layer

is from 40 to 85 %, relative to 100_% of the: thickness of the
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..multi-layered resinfilm. This shall apply to both two-layered

resin films and three-layered or more multi-layered resin films

“for the top .sheet.

For example, the thickness of the multi-layered film for
the top sheet falls between 20 and 35 pum.
- Also for example, the top sheet of the absorbent article

of the invention is a three-dimensionally perforated sheet in

~which the inner wall of each perforation protrudes from the -

inner surface of the top sheet toward the absorbent layer.
For example, the inner diameter of each perforation in
the sur'face of the top sheet falls between 0.6 and 1.5 mm; the
deﬁfh of each perforation from its top falls between 0.3 and
0.6 mm; and the distance betweeﬁ the neighboring perforations
in the qu_:'face of the t_op sheet falls between 0.05 and 0.2 mm.
At least one resin layer of the multi-layered resin film
may optionally contain fine particles having a particle size

of from 0.01 pm to 0.5 um, with the amount of the fine particles

being not larger than 5 parts by weight relative to 100 parts

- by weight of the resin that forms the resin layer.

Containing such fine particles, the t'ransparency of the
top sheet 'may“be lowered, and the blood "61: the like having beeh
absorbed by the absorbent layér c__ould be masked with them. In
this case, the fine particles are, for example, titanium oxide
particles.

The top sheet made of the multi-layered resin film may



be partly bonded to the absorbent layer; or a water-impervious
non-woven fabric may be bonded to the inner surface of the top
sheet made of the multi—layered resin film to form a combined
sheet, and the combined sheet of the top sheet and the;nqh—

woven fabric may be partly b(_)nd'ed to the absorbent layer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is apartially enlarged plan view of one embodiment
of an absorbent article of the invention, looking from its outer
surface; |

Fig. 2 is a partiallly enJ.arged cross~sectional view of 
the top sheet of Fig. 1, cut along the line II-II;

Fig. 3 is a partially enlarged cross-sectional view of
a plastic sheet to be used fbr forming the top sheet; and

Fig. 4 is a cross-sectional view of one embodiment of
the absorbent article of the invention, in which the top sheet

of Fig. 1 is used.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 is apartially enlarged plan view of one embodiment
of a top sheet for an absorbent article of the invéntion, looking
fron} its outer surface; Fig. 2 is a partially enlarged
cross-sectional view of the top sheet of Fig. 1, cut along the
line II-II; Fig. 3 is a partially enlarged cross-sectional view

of a plastic sheet to be used for forming the top sheet; and



Fig. 4 is a cross-secéional view of one embodiment of the
absorbent article of the invention, in which the top sheet of
Fig. 1 is used.

The ab§orbent article of the invention is for sanitaiy
napkins, pantiliners,. incontinence pads, open-type or
panty-type disposable diapers, and the like.

The absorbent articlé of Fig. 4 comprises a top_sheét
1 made of amulti-layered resin film (this is a two-layered resin
film herein) and having a number of perforations formed
therethrough; a 1iquid impervious back sheet 3; and an absofbent_
layer 2 sandwiched between the top sheet 1 and the back sheet
3. Excretions to be absorﬁed by the absorbent article fittéd
to a wearer are led through the number of'perforations formed
through the top sheet 1 to the absorbent layer 2.

The tbp sheet 1 of the embodiment illustrated in Fig.
2 is made of a two-layered laminate resin film composed of an
outer resin layer 10 that shall face the skin of a wearer and
an inner resin layer 20 that shall face the absorbent layer 2.

The outer resin layer 10 comprises essentially a
thermoplastic resin 11 and contains a number of particles 13
of a paiticulate material. A part of the particles 13 are
exposed outside a surface 1s of the outer resin layer 10 of the
top sheet 1. With that, the filmy feel and the sticky feel of
the surface of.the top sheet 1 can be reduced.

The thermoplastic resin 11 for forming the outer resin
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layer 10 is selected from a group generally consisting of
polyethylene, polypropylene, polyvinyl chloride, starch base
resin, polyvinyl alcohol, polyurethane, polycaprolactone
cellulose esters and blends thereof or the like, for example.
Among those, preferred is LLbPE (iinear low-density
polyethylene). Preferably, the density of the thermoplastic
resin 11 is at least 0.910 g/cm’. Resin of which the density
is smaller than the lowermdst limit is unfavorable, 'since its
self-tackiness intrinsic to plastic resin will be high and its
feel to the skin is not good.

| The particles 13 may be of any type so far as they are
not thermally deformeq and are safe to human bodies. Among
these, preferred are inorganic particles of at least one
selected from the group consisting of titanium oxide, calcium
carbonate, soda ash, gypsum, calcium sulfate, bafium.sulfate,
sodium sulfate, magnesium carbonate, magnesium sulfate, clay,
calcium phosphate, silicic anhydride, carbon and talc, as well
as plastic beads of which the melting point is higher than that
of the thermoplastic resin.ll, as they are more effective for
reducing the stickiness of the top sheet 1 in wet. More
'préferred is calcium carbonate.

Preferably, the ._particle size of the particles 13 falls

between 2 ym and 20 um. Particles having a larger particle size
than the defined range will too much roughen the surface of the

top sheet 1, and will give a hard feel to the skin, thereby



detracting from the softnesslof the top sheet 1. Iﬁ addition,
‘such large particles will wunevenly disperse in the
thermoplastié reéin 11'to further roughen the surface of the
top sheet 1. On the other hand, partiq}és having a smaller
particle size than the defined range could not well roughen the
surface-of the top sheet 1, and could not .reduce the contact
~area of the top sheet 1 to the skin to a desiréd degree, so thaj:
the top sheet 1 tends.to have a sticky and stuffy feel. More
preferably, the particle size of the particles 13 falls between
2 and 10 pum, even more preferably between 2 and 6 um. The
particle size referred to herein is meant to indicate the mean
particle size of the particles.

Preferably, the outer resin layer 10 contains from 30
to 60 parts by weight, relative to 100 parts by weight of the
thermoplastic resin 11 forming it, of the particlés 13. If the
content of the particies 13 is smaller than the defined range,
the top sheet 1 will héve a sticky and stuffy feel. dn the other
hand, if the content thereof is larger than the defined range,
the resin for forming the outer resin layer 11 will be difficult
to extrude out through an extruder and'Will lose the stability
"in film formation. If so, the stiength of the top sheet 1
finally formed will be low.

While the absorbent article is used, its outer resin
layer 10 is kept in direct contact with the skiﬁ of the wearer.

Therefore, it is desirable that the surface roughness of the

4
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outer resinmlaYer 10 is lower. Concretely, the surface
roughness (MMD).qf the outer resin layer 10 is at most 0.01.
~~If its surface réughness is larger than the defined range, the
ouEer resin layer 10 will have a rough feel. More preferably,
its surface roughness is at most 0.005. To clarify the
relationship between the surface foughness of the outer resin
layer 10 and the content therein of the particles 13 with varying
thé particle size of the particles 13, the following experiment
was carried dut.

To prepare samples, 100 parts by weight of a
thermoplastic resin, polyethylene (LLDPE, linear low-density
polyethylene, having a density of 0.917 g/c:_n3) was blended with |
a varying amount of particles (CaCO,), with the particle size
of the particles being varied as shown in Table 1. | The s.amples _
were ihdividually formed into films all having a thickness of
25 pm, and the surface roughness (MMD) of the films was measured
by use of a texture feel tester, Katotec's XKES with sensor
terminals 5 x 5, under a load of 25 g. As a comparative sample,
films not containing the particles were tested in the same

manner as herein. The data obtained are given in Table 1.
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Table 1

Sample y 1 2 3 4
Content of Particles 30 % 40 % 50 % 60 %
2.3 um 0.0050 0.0063 0.0062 0.0060
Size of 3.3 um 0.0069 | 0.0073 | 0.0088 | 0.0095
Particles 5.4 um 0.0076 | 0.0082 | 0.0096 | 0.0108
8 um - 0.0102 0.0112 .| 0.0120 0.0124
15 um 0.0118 0.0120 0.0145 0.0146

Comparative Sample 0.0060 - - -

(with no particles)

The data in Table 1 indicate that the surface :oughness
of the films containing larger particles is larger, therefore
confirming that larger particles in the films have a more
significant influence on the surface roughness of the films
containing them. 1In order that the films have a preferred
surface roughness, the content of the particles having a
particle size of at most 5.4 ym therein is preferably at most
50 $ or the content of the particles having a particle size of
at most 3.3 um theréin is preferably at most 60 %. More
preferably, the content of the particles having a particle size
of at most 2.3 um in the films is at moét 30 .

Preferably, the outer ré-sin layer 10 has an LC value (load
in compression)rdf at most 0;65, more preferably at most 0.55,
in order that.the abéorbent article does not give a hard and
rough feel to the wearer while it is rubbed and piess,_ed against

the skin of the wearer. To clarify the relationship between

the LC value (load in compression) and an RC value (iéte.bfm~f1x

recovery) of films containing a varying amount of particles 13,

1
1



the following experiment was carried out.

12

Samples were prepared in the same manner as in the

experiment for surface roughness. These samples contained

calcium carbonate particles having a mean particle size of 5.4

um. The varying content of the particles in these is given in

Table 2. The samples were tested to measure the LC value (load

in compression) and the RC value (rate of recovery) thereof.

The data obtained are given in Table 2.

0

Table 2
Sample 6 7 8
Content of Particles 30 % 40 % 50 % .
LC value 0.581 0.613 0.625 0.685
RC Value 43.3 35.3 35.6

The data indicate that the load in compression of the

films increases and the bulk recovery thereof decreases with

the increase in the content of the particles therein, therefore

confirming that the films containing a larger amount of the

particles are more tough and rigid but their durability is

lower.

On the other hand, the thermoplastic resin for forming

the inner resin layer 20 may be the same as that for forming

the outer resin 1aye}: 10. However, it is desirable that the

density of the thermoplastic resin for forming the inner resin

layer 20 is lower than that of the thermoplastic resin for

formih'g the outer resin layer 10. As containing the particles

13, the outer resin layer 10 has a tough and rigid feel in some

4
]



13

degree. However, since the thermoplastic resin for forming the
inner resin layer 20 has a low density, the top sheet 1 is soft
and flexible as a whole. For its behavior, the top sheet 1 is
elastic to compreslsion without restraint, and is therefore not
resistant to the movement of the skin of a wearer. Preferably,
the resin density of the ir;ner resin layer 20 is at most 0.905
g/cm’. Also preferably, the inner resin layer 20 does not
céntain the particulate material which the outer resin layer
10 contains. In the absence of such a particulate materiaJ. in
the inner resin léyer 20 therein, the top sheet 1 could be softer.
and more flexible. It shouid be noted that the inner resin layer -
20 may contain such a particulate material so far as the
particulate material content therein is smaller than that in
the outer resin layer 10.

Specific examples of the thermoplastic resin for forming
the inner resin layer 20 are VLDPE (very-low-density
polyethylene) having a density_lof at most 0.900 g/cm’; SEPS
(manufactured by Kuraray Co., Li:d. - this‘is a hydrogenated
block copolymer of polystyrene and polyisoprene, having a
de_r_lsity of 0.89 g/cm’); and amorphous or low-crystalline a-
"olefin copolymers, ethyfene-d—olefin copolymers, and
propylene—oi-olefin copolymers (e.g., Toughmer manufactured by
Mitsui Chemical Co., Ltd, having a dehsity of 0.87 g/cm’).
Synthetic elastomer resins such as polyurethane and SEBS are

also usable for the inner resin layer 20. However, since they
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are too much self-tacky, their films often adhere to each other
(the film-to-film adhesion is referred to as blocking) while
they are rolled up in their production, and the rolled films
will be often damaged when unrolled. 1In this case, it is
desirabie to add a silicone-type release agent to the resins.
Apart from these, a resin mixture prepared by blending-a resin
having a denéity of at leaét 0.900 g/cm® and a resin having a
density of not larger than 0.900 g/cm’ may_be ﬁsed for forming
the inner resin léyer 20.

The two-layered laminate resin film to be processed into_
the top sheeﬁ 1 may be prepared through co-extrusign of two
resins for forming the outer resin layer 10 and the. inner resin
layer 20. If required, an adhesive layer may be interposed
between the outer resin layer and the inner resin layer.

Preferably, the top sheet 1 has a thickness falling
between about 20 and 35 um or so, in view of its strength-and
flexibility and the shape retaining ability of the perforations
4 formed through it. To reduce the sticky feel of the top sheet
1, the thickness of the outer resin layer 10 preferably falls
between 15 and 60 % of the overall thickness of the top sheet
1. Furthermore, to ehsﬁre the flexibility of the toptshéet 1,
the thickness of the inner resin layer 20 preferably falls
between 40 and 85 % of the overall thiékness of.the top sheet
1.

The tép sheet 1 has a large number of perforations 4
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formed in its overallv area through it. As shown in Fig. 2, the
perforations 4 all protrude from the surface 1s of the top sheet
1 into the inside of the absorbent article, or that is, into
the absorbent layer 2, with their inner diameter decreasiﬁg in
the direction toward the absorbent layef 2. One .advantage of
the perforations 4 formed in that manner is that ths. excretions
first receiVed by the top sheet 1 can easily move from the surface
of the top sheet 1 to the absorbent layer 2 owing to the capillary
action of the perforations 4, ahd that the excietions thus
absorbed by the absorbent layer 2 are hé_rdly returned back to_
the top sheet 1. Another advantage thereof is that the
perforations 4 increase t;he apparent thickness of the top sheet
1 and therefor.e can keep the excrefions having been absorbed
by the absorbent layer 2 away from the skin of the wearer. With
that, the wearer could be .fliee from the unpleasant feel of the
wetted absorbent article.

One method for forming the perforations 4 through the
top sheet 1 comprises, for example, setting a laminate f£ilm of
the outer resin layer 10 and ths inner resin layer 20 on a
psrforating drum, and vacuumizing it under suction through
holeshprovided with the perforating drum with hot air being
applied thereto whereby the intended perforations 4 that
correspond to the holes of the perforating drum are formed in
the overall area of the laminate film through it. Inthismethod,

an inner wall of each perforation 4 is formed of the outer resin

§
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layer 10, as shown in Fig. 2. - In the top sheet 1 thus produced,
the perforations 4 are so constituted that the tough outer resin
layer 10 forms the inner walls thereof and the soft and flexible
inner résin layer 20 underlies the outer resin layer 10.
Accordingly, the pérforations 4 well keép their shape, and _they
can be reédily restored to their original condition, even if
deformed while the absorbent article is used.

Regarding the donfiguration of the perforations 4 to
ensure easy. permeation of excretions through them and to ensure
their shape retaining ability, it is desirable that the inner
diameter 4R of each perforation 4 in the surface 1s of the top
sheet 1 falls bgtween 0.6 and 1.5 mm or so, that the inner
diameter 4r thereof on the side of the absorbent layer 2 falls
between 0.3 and 1.3 mm or so, that the depth 4h thereof from
the surface 1s (this corresponds to the apparent thickness of
the top sheet 1) falls between 0.3 and 0.6 mm or so, that the
distance 4s between the neighboring perforations 4 in the
surface 1ls falls between.o.os and 0.2 mm or so, and that the
distance 4t between the neighboring perforations 4 on the side
of the absorbent layer 2 falls between 0.2 and 0.4 mm or so.
Also preferably, the 6verall area of the perférations 4 falls
between 60 and ?0 % of the overall area of the top'shget 1.

Preferably, the top sheet 1 contains fine particles of

dye having a mean particle size of aboﬁt 0.2 ym or so, apart

from the particles 13, in which the additional dye particles
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act to mask the excretions absorbed by tﬂé abéorbent article.
For example, such fine particles may be added to the films to
be the outer resin layer 10 and)or the inner resin layer 20 while
- the films are formed. Prefergbly,_the amount of the fine
particles_to be added thereto falls between 2 and 5 parts by
weight or so relative to 100 parts by weight of the thermoplastic
| resin to form the films. In general, fine particles of titanium
_oxide are used for increasing the degree of whiteness of the
top sheet 1.

To promote the permeation 6f excretions thereinto; the.
top sheet 1 may be coated with a hydrophilic surfactant.

In the absorbent article of the invention, for example,
the absorbent layer 2 may be a liquid pervious fibrous layer
of beaten pulp optionally combined with SAP (super absorbent
polymer). Preferably, the absorbent layer 2 is wrapped with
a liquid pervious sheet such as tissue paper oi the like. As
the case may be, sheets of water-absorbing paper may be stacked
to form the absorbent layer 2.

"The back sheet 3 disposed on the back surface of the
absorbent layer 2 may be an air-pervious but liquid imp_ervious
polyolefin resin filnlor'ghe like. Around the absorbent layer
2, the top sheet 1 and the back sheet 3 are bonded to each other
with a hot-melt adhesive or the 1like. Preferably, the top sheet
1 is partly bonded to the adsorbent layer 2 with a hot-melt

adhesive. In this case, excretions can be easily led to the
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absorﬁent layer 2, thereby hardly staying in the top sheet 1.
If desired, a non-woven fabric sheét of hydrophilicated
thermoplastic synthetic fibers prepared in a mode of, for
example, air-through processing, point bbnding or spun lace
working may be bonded to the outer surface of the top sheet 1
with a hot-melt adhesive to give a composite top sheet. The
composite top sheet may be partly bonded to the absorbent layer
2. Without lowering its liquid perviousness therethrough,
this composité type top sheet can keep absorbed excretions more
away from the skin of the wearer. Especially, preferfed is a_
non-woven fabric prepared in a mode of air-througt.l pfo.;essing,
as it islbulky and can act as a cushion.

If desired, such a non-woven fabric may be bonded fo the

. top sheet'1 through heat embossing to give a composite top sheet,
and the compbsite i:op sheet may be bonded to an absorbent core.
Heat embossing is preferred rather than bonding with a hot-
melt adhesive, since the cl:omposite.to.p sheet produced can have
a higher wet strength.and, in addition, the non-woven fabric
is prevented from being peeled off from the top sheet 1. The
heat-embossing patt_:ern is noi: specifically defined, including,
for example, dot patterns, screen-like patterns, etc. However, -
it is desirable that the emboésed pattern area falls between
3 and 20 % of the overall area of the composite top sheet for
ensﬁring- good wet strength without 1lowering the 1liquid

perviousness of the sheet.
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EXAMPLES

The invention is described in more detail with reference
to the following Examples, which, however, are not intended to
restrict the scope of the-invéntion.

A top sheet 1 as shown in Figs. 1 and 2 was produced for
the absorbent article of the invention. Precisely, a low-
density polyethylene resin (LLDPE) having a density of 0.917
g/cm®was blended with 50 parts by weight of calcium carbonate
.particles having a_mean.particle size of 5.4 um to prepare a
resin component for the outér resin layer 10; and a low-_
crystalline ethylene-a-olefin copolymer having a density of -
0.89 g/cmswas prepared for the-inner resin layer 20. The two
resin layers were co-extruded to form a two-layered laminate
resin film, in which the thickness of the outer resin layer iO
was 10 pym and that of the inner resin layer 20 was 15 um.

The thus-formed laminate resin film was set on a
perforating plastic sheet. .It should be noted that the
perforating plastic sheet was employed in the shown example in
place of the perforating drum described above. Next, the
laminate resin film was vacuumized un&er suction through holes
provided in the plastié sheet with hot air at 280 to :;20°é being
applied thereto whereby the intended perforations 4
corresponding to the holes of the pérforating drum were formed
in the overall area of the laminate resin film through it. The

perforation pattern of +the plastic sheet used herein

1
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corresponds to that of the topﬁ‘ sheet 1 illustrated in Fig. 1.
As in Fig. 3 shéwing the cross section of the plastic'sheet 30
used herein, the distance 31 between the neighboring holes 40
in the upper surface of the plastic sheet 30 falls between 0.05
and 6.14 mm or so; the diameter 32 of each hole 40 falls between
O;S and 1.6 mm or so; the distance 33 between the neighboring
holes 40 in the lower surface of the plastic sheet 30 falls
between 0.3 and 0.35 mm or so; the distance 34 between the
neighboring holes 40 in the middle of the upper surface and the
lower surface of the.plastic sheet 30 falls between 0.15 and,
0.3 mm; and the thickness 35 of the plastic sheet 30 falls between
0.3 and 0.6 mm or so. The top sheet thus produced was tested
to measure its LC value (loa d in compression) and RC value (rate
of recovery), and to measure the load for its varying e.jLongation'
as shown in Table 3. The data thus obtained are given in Table
3. For comparison, the materials for the outer resin layer and
the inner resin layer were mixed and formed into a film, and
fhe film was perforated in the same manner as herein. This was
tested also in the same manner as herein, and its data are given
in Table 3.

Table 3

Comparative Example
Exanmple
Content of Particles . 0% 50 %
LC Value 0.554 0.501
RC Value 47.0 54.9
Load for 3 % Elongation 45 19
Load for 5 % Elongation 82 34
Load for 10 % Elongation 168 79
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From the data as above, it is understood that the LC value
- of the top sheet for the absorbent article of the invention is
" decreased and the RC value thereof is increased. In addition,
it is also understood that, since the load for its elongation
is- low, the top sheet does not give a tough feel to the skin
rubbed against it.

As sét forth above, the top sheet of the absorbent article
of the invention has a little plastic-like sticky and stuffy
feel, though' it is made of resin. Therefore, wearers could be_
free from an unpleasant feel while using the absorbent article
of the in\(ention. In addition, though the top sheet contains
the particulat.e material, it is soft and flexible and is movable
relatively freely. Further, the top sheet is well elastic to
compression, and does not resist to the movement of the skin
of wearers. |

- While the invention has been described in detail and with
reference to specific embodiments thereof, it w_ill' be apparent
to one skilled in the art that various changes and modifications
can be made therein without departing from the spirit and scope
thereof.

Here, 'comprises/comprising'’ when used in this'
specification is taken to sp'ecify the presence of stated
features, integers, steps or compbnents -but does not preclude

the prés ence or addition of one or more other features, integers,
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steps, components or groups thereof.
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* c L M s *

1. An absorbent article comprising an absorbent 1éyer

What is claimed is:

and a -top sheet having ‘a number of perforations and disposed
on a body facing surface of the absorbent layer, wherein;

the top sheet is made of amulti-layered resin film having
at least two resin layers composing of an outer resin léyer
exposed outside the body facing surface and at least one inner
-.resin layer disposed nearer to the absorbent layer than the
outer resin layer thereto, at least the outer resin layer
containing a particulate material having a mean particle size
of from 2 um to 20 p.m, and the inner resin layer héving ﬁhe resin
density smaller than that of the outer résin layer.

2. The absorbent article as set forth in claim 1,
wherein the inner resin layer does not céntain the particulate

material. . ' -

3. The absorbent article as set forth in claim 1,
wherein at least a part of the particulate material is exposed

outside the outer resin layer.

4. The absorbent article as set forth in claim 1,
wherein the resin density of the outer resin layer is at least

0.91 g/cm’.
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5. The absorbent article as set forth in claim 1,
wherein the resin density of the inner resin layer is at most

0.90 g/cm’.

6. The absorbent article as set forth in claim 1,
wherein the outer resin layer contains from 30 to 60 parts by
weight, relative to 100 parts by weight of the resin that forms

the outer resin layer, of the particulate material.

7. The absorbent article as set forth in claim 1,.

wherein the thickness of the outer resin layer is from 15 to

60 %, and the thickness of the inner resin layer is from 40 to

85 %, relative to 100 % of the thickness of the multi-layered

resin film.

8. The absorbent article as set forth in claim 1,
wherein each perforation has an inner wall protruding from the

inner surface of the top sheet toward the absorbent layer.

9. The absorbent article as set forth in claim 1,

wherein the top shéet made of the multi-layered resin film is

pgrfly bonded to the absorbent layer.

.10. The absorbent article as set forth in claim 1,

wherein a water-impervious non-woven fabric is bonded to the



o ‘LA O O

inner surface of the top sheet made of the multi-layered resin
film to form a combined sheet, and the combined sheet is partly

bonded to the absorbent layer.



