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The present invention relates to a topsheet for a body fluids absorbent
article such as a disposable diaper, an incontinent pad, training pants, a
sanitary napkin and the like. Japanese Patent Application Disclosure
Gazette (Kokai) No. Hei4-152945 discloses a topsheet for such purpose which
is made of thermoplastic synthetic resin and a plurality of liquid-passages
extending therethrough from its upper surface to its lower surface. Each of
the liquid-passages has a higher density at its lower end than along its
peripheral wall. The known topsheet is based on a phenomenon that an amount
of body fluids discharged on the topsheet rapidly   6 S E P 2002 -2
transfer from a region of the topsheet having a relatively low fiber
density toward a region of the topsheet having a relatively high fiber
density. Specifically, through the liquid-passages of the topsheet, the
body fluids transfer towards the lower ends of the respective
liquid-passages having the relatively high density. These lower ends are 



usually kept in close contact with a liquid-absorbent core of the body
fluids absorbent article and therefore the body fluids rapidly transfer
from the lower ends into the absorbent core. The body fluids absorbent
article using such a topsheet certainly allows the body fluids to be
rapidly absorbed by the absorbent core without giving a wearer
uncomfortable feeling of wetness. However, the wearer's body weight exerted
on the liquid-absorbent core during use of the article causes the body
fluids to flow back from the absorbent core toward   - 6 SEP 2002  the
wearer's skin. In view of the problem as has been described above, it is an
object of the present invention to provide a topsheet improved so as to
alleviate an uncomfortable feeling due to the back flow of the body fluids
and at the same time to maintain the advantageous property achieved by the
topsheet such that the body fluids can rapidly transfer to the
liquid-absorbent core. According to the present invention, there is
provided a topsheet for body fluids absorbent article comprising: an upper
surface intended to be placed against a wearer's skin; a lower surface
underlying the upper surface; a plurality of liquid-pervious apertures
extending between the upper and lower surfaces; the topsheet having an
upper part defined by 



~- s sE~ 2002 -4 a first fibrous layer and a lower part defined by a second
fibrous layer having a density higher than that of the first fibrous layer;
and around each of the apertures, the first and second fibrous layers being
integrated together so that the topsheet has a density progressively
increasing from the upper surface towards the lower surface and, at least
in proximity of the lower surface, has a density further higher than in the
second fibrous layer. According to an embodiment of the present invention,
a lower surface of the first fibrous layer and an upper surface of the
second fibrous layer are intermittently bonded together by means of hot
melt adhesive. According to another embodiment of the present invention,
the first fibrous layer and the second fibrous layer are hydrophilic and
the second fibrous layer has a   ;- g SEP 2002 -s hydrophilicity higher
than a hydrophilicity of the first fibrous layer. According to still
another embodiment of the present invention, the first fibrous layer is
hydrophobic and the 



second fibrous layer is hydrophilic. According to further another
embodiment of the present invention, at least one of the first and second
fibrous layers is formed by a nonwoven fabric. According to yet another
embodiment of the present invention, the first fibrous web has a basic
weight of 10 30 g/m2 and the second fibrous web has a basic weight of 10
100 g/m2 and a density corresponding to at least 1.3 times of the first
fibrous web. The topsheet according to the present invention comprises the
upper fibrous layer intended to be placed    -6 against a wearer's skin,
the lower fibrous layer having a density higher than a density of the upper
fibrous layer, and the apertures each having a density along its peripheral
wall as well as in the proximity of thereof progressively increasing from
the upper surface to the lower surface of the topsheet. Such feature
advantageously facilitates the body fluids to transfer towards the
absorbent core. Furthermore, it is difficult for the body fluids partially
exuding from the absorbent core to transfer back towards the upper surface
of the topsheet having a relatively low density. The upper surface of such
topsheet can always remain dry and therefore can effectively alleviate an
uncomfortable feeling of wetness 



from which a wearer of the conventional body fluids absorbent article has
often suffered.   :- 6 SEP 2002  Fig. 1 is a perspective view showing a
sanitary napkin as partially broken away; and Fig. 2 is a sectional view
showing important parts of the sanitary napkin shown in Fig. 1. Details of
a topsheet for body fluids absorbent article according to the present
invention will be more fully understood from the description given
hereunder with reference to the accompanying drawings. Fig. 1 is a
perspective view of a sanitary napkin 1 for menstruation as a specific
example of a body fluids absorbent article adopting a topsheet according to
the invention. The napkin 1 comprises a liquid-pervious topsheet 2
according to the invention, a liquid-impervious backsheet 3 and a
liquid-absorbent core 4 disposed between these two sheets 2,   6 SEP 2002
_g_ 3. The topsheet 2 and the backsheet 3 extend outwards beyond
peripherals edge of the absorbent core 4 so as to be placed upon each other
and bonded together along the respective 



extensions. The topsheet 2 is composed of a fibrous assembly formed with a
plurality of apertures 6 each having a diameter of 0.2 5 mm, more
preferably of 0.5 ~ 3 mm. So far as each of these apertures 6 can be
regarded to have a substantially circular cross-section, a center-to-center
distance of each pair of the adjacent apertures 6 is in a range of 0.5 ~ 20
mm, more preferably in a range of 0.7 ~ 10 mm. The backsheet 3 is made of a
plastic sheet and the absorbent core 4 is made of a mixture of fluff pulp
fiber and superabsorptive polymer articles. Fig. 2 is a sectional view
showing important parts of the napkin 1. As shown, the topsheet 2 comprises
a upper   .1 6 SEP Q002 -9 fibrous layer 11 intended to be placed against a
wearer' s skin and a lower fibrous layer 12 underlying the first fibrous
layer 11 so as to be in contact with the absorbent core 4. The first
fibrous layer 11 is formed by a web of thermoplastic fibers, preferably of
crimped conjugated fibers mechanically entangled or heat-sealed together,
or more preferably by a nonwoven fibrous sheet such as a nonwoven fabric,
in any case, with a fineness of 1 ~ 6 deniers and with a basis weight of 10
~ 30 g/m2. The first fibrous layer 11 is hydrophobic and may be used either
in the hydrophobic state or used after it has been treated to become
hydrophilic. The second fibrous 



layer 12 is also formed by a plurality of thermoplastic synthetic fibers,
each having a fineness of 1 ~ 10 deniers, mechanically entangled or
heat-sealed together, more preferably provided in the form of a nonwoven
fabric, in any   r 6 SEP 2002 -10 case, with a basis weight of 10 ~ 100
g/m2 and a density corresponding to at least 1.3 times of the density of
the first fibrous layer 11. The second fibrous layer 12 is hydrophobic and
may be used in the hydrophobic state, but, more preferably, used after it
has been treated to have a hydrophilicity higher than the hydrophilicity of
the first fibrous layer 11. The first fibrous layer 11 and the second
fibrous layer 12 are intermittently bonded together by means of hot melt
adhesive 13. Along a peripheral wall 14 of the aperture 6 and in the
proximity of thereof, the density of the topsheet 2 progressively increases
from its upper surface towards its lower surface and at least on the lower
surface as well as in the proximity thereof, the topsheet 2 has a density
higher than the density of the second fibrous layer 12. The topsheet 2
constructed as has been described above   r- 6 SEP 2002 advantageously
enables rapid transfer of the body fluids from 



the first fibrous layer 11 in which both the hydrophilicity and the density
are relatively low towards the second fibrous layer 12 in which both the
hydrophilicity and the density are relatively high and thereby facilitates
the upper surface of the topsheet 2 to be maintained in a dry state. The
amount of body fluids having been absorbed by the second fibrous layer 12
is then partially absorbed by the absorbent core 4 underlying the second
fibrous layer 12 and the rest laterally spreads within the second fibrous
layer 12 before absorbed by the absorbent core 4. In the proximity of the
respective apertures 6, the body fluids transfer in the direction along
which the density gradient increases, i.e., from the upper surface to the
lower surface of the topsheet 2 and further toward the absorbent core 4. In
this manner, the body fluids   6 SEP 2002 -12 tend to transfer from the
upper surface towards the lower surface of the topsheet 2 and further
towards the absorbent core 4, preventing the body fluids from staying on
the upper surface of the topsheet 2 for a long time and thereby ensuring
that the upper surface of the topsheet 2 can rapidly restore its dry state.
A wearer's body weight exerted on the absorbent core 4 which has already
absorbed the body fluids may sometimes cause a partial amount of such body
fluids to exude on the upper surface of the topsheet 2. However, one of the



important features of the invention that the density of the topsheet 2
progressively decreases from the second fibrous layer 12 to the first
fibrous layer 11 can advantageously avoid such apprehension that the body
fluids partially exude from the absorbent core 4 might transfer back into
the first fibrous layer 11 and eventually arrive at a wearer's skin.   6
SEP 2002 -13 Accordingly, even after the absorbent core 4 has absorbed the
body fluids, the upper surface of the topsheet 2 remains dry. The topsheet
2 having its upper surface thus remaining dry does not give a wearer of the
napkin any uncomfortable feeling of wetness.   6 CEP 2002 -14 WHAT IS
CLAIMED IS: 1. A topsheet (2) for body fluids absorbent article comprising:
an upper surface intended to be placed against a wearer's skin; a lower
surface underlying said upper surface; a plurality of liquid-pervious
apertures (6) extending between said upper and lower surfaces; 



said topsheet (2) having an upper part defined by a first fibrous layer (
11 ) and a lower part defined by a second fibrous layer (12) having a
density higher than that of said first fibrous layer (11), and around each
of said apertures (6) , said first and second fibrous layers ( 11, 12 )
being integrated together so that said   6 SEP 2002 Y -~s topsheet (2) has
a density progressively increasing from said upper surface towards said
lower surface and, at least in proximity of said lower surface, has a
density further higher than in said second fibrous layer (12); wherein a
lower surface of said first fibrous layer (11) and an upper surface of said
second fibrous layer (12) are intermittently bonded together by means of
hot melt adhesive (13) . 2 . The topsheet ( 2 ) according to Claim 1,
wherein both said first fibrous layer (11) and said second fibrous layer
(12) are hydrophilic and said second fibrous layer (12) has a
hydrophilicity higher than a hydrophilicity of said first fibrous layer
(11).   6 SEP 2002 -16 3. The topsheet (2) according to Claim 1, wherein
said first fibrous layer (11) is hydrophobic and said second 



fibrous layer (12) is hydrophilic. 4. The topsheet (2) according to Claim
1, wherein at least one of said first and second fibrous layers (11, 12) is
formed by nonwoven fabric. 5. The topsheet (2) according to Claim 1,
wherein said first fibrous web has a basic weight of 10 ~ 30 g/m2 and said
second fibrous web has basic weight of 10 ~ 100 g/m2 and a density
corresponding to at least 1.3 times of the density of the first fibrous
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