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~ _ ABSORBENT ARTICLE

~ BACKGROUND OF THE INVENTION
. FIELD OF THE INVENTI.ON |
| ~ The présept invention relates to an abso_rbent article
capable of absorbing and retairiing body exudates such as
typically menses, in particular, to such an absorbent article
having a tépsheet that rapidly passes a large amount of liquid
therethrough sé as fo keep its surface_ still in a dry condition
while absorbing a small amount of liquid but not having a wet
feel. | |
DESCRIPTION OF THE RELATED ART

Heretofore, various types of absorbent articles such as
éanitary napkins, urihe pads and disposable'diape'rs have been
devel_dped. | These ;bsorbent _articles _comprise a liquid-.
impermeable back layer (backsheet), a liquid-permeable top
layer (topsheet) and _ah absorbent layer (absorbent core)
posi_tioried between the two sheets. |

Regarding its' structure, for example, the liquid-
permeable top layer comprises a thermalfbonded nonwoven fabric’
of hydrophobic fibé'rs having a relatively large porosity, or
comprises é.nonwoven fabfic mainly of cellulosic fibers in its
ehtirety as in Japanese Patent La_id—bpen No. 24289/1996. In
addition, Japanese Patent Laid-Open No. 10209/1979 discloses

“a top layer that comprises a nonwoven fabric of from 70 to 85 %
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by weight of hydrophobic synthetic fibers and from 15 to 30 $

by weight of hydrophiiic fibers.
_ When the aforeméntione_d absorbent article that comprises
a top layer of hydrophobic fibers has received a large amount
of liquid, the liquid applied to iﬁs top layer is immediately
brought into contact with én absorbent  layer positioned
therebelow, and the liquid within the i:op- layer is drawn by the
absorbent layer owihg to the hydrophilic capillary actibn of
the absorbent 1afer; In this étage, since the fibers
constituting the top layer is poo:ly resistant to the liquid
penetration (movement) through them, almost all the liquid
having been applied to the top layer is rapidly drawn by the
absorbént layer, not remaining in the top layer, and the _su.r'faée
of the top layer is therefore readily kept in a dry'conditioh.
However, when the top layer has received a small amount
of liquid or the sweat of.a_wearer, such a small aniount of liquic;l
will adhere to the fibers constituting the top layer'but is
hardly brought into contact with j:he absorbent layer. In that
condition, therefore, thé drawing force of the absorbént_ layer
does not act on the small amount of liguid, and, as a result,
the small amount of liquid often remains in the space between
thehydrophobicfibersconstitutingthetoplayer.-Inaddition,

since the hydrophilic capillary action of the top layer of

‘hydrophobic fibers is poor, the small amount of liquid remaining

in the top layer often returns to the skin of a wearer.
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Accordingly, the top layer is liabie to give a wet feel to a
wearer and cause skin roughness.

In order to impart hydrophilic nature, it is also known
iﬁ the art to coat the surfaces of th_e hydrophobic fibers with
a surfactant or the like. ‘However, when a large amount of liquid
.is applied, it washes the surfactant or the like away from the
surfaces of the hydrophobic fibers to lower the hydrophilic
nature of the fibers.__ Accordingly, a small amount of liquid
remaining in the space between the hydrophobic fibers hardly
moves toward the absorbent layer, and it still remains in that
space. -

On the other hand,'the-_top layer mainly of cellulosic
fibers in ifs entirety, as in Japanese Patent.Laid-Open No.
24289/1996, gives a soft feel to the skin of a wearer, as its
material is soft per sé.‘ When it has. reéeived a small amount
of liquid or the sweat of a wearer, in addition, the cellulosic
fibers retain the liquid, and, moreover, the small amount of
liquid is well retained within the top layer owing'. to the
hydrophilic capillary action of the fibers. Therefo:;e, the
liquid hardly returns to the skin of a wearer.

However, since ‘t.:he top layer of the tYpe exhibits
hydrophilic capillarj action by itself, when a large amolunt of
liquid is 'applied_to the top laye;:', it 'does not rapidly move

toward the absorbent layer, and it remains within the top 1ayer.

' This results in a wet feel to the skin of a wearer.



Inl the top layer of a nonwoven fabric formed by mixi_ng
hydrophobic fibers and hydrophilic fibers as in Japanese Patent
Laid-Open No. 10209/1979, the hydrophilic fibers are uniformly
dispersed amohg the hydrophobic fibers. Accordingly, when a
large amouni: of liquid is applied to the top layer and while
it passes through the space between the hydrophobic fibers
therein to move toward the absorbent layer, a part of the liquid
is retained by the hydfophili_c fibers and will therefore remain
in the top layer. For this reason, the permeation rate of a

large amount of liquid through the top .layer is low.

SUMMARY OF THE INVENTION
An object of the present invention is to provide an
absorbent article having a topsheet capable of smoothly passing
a large amount of liquid therethroug.h and retaining a small
amount of liquid therein so that iﬁ hardly gives a wet feel to
the skin of ._a wearer to théreby improve a wear feel.
According to an aspect of the invention, there is provided
an absorbent article comprising a'topsheei_:, a backsheet and an
absorbent core positioned between. the topsheet and the
backsheet, wherein;
" the topsheét contains hydrophobic fibers and hydrophilic
fibers shorter than the hydrophobic fibers, the hydrophobic
fibers are thermally bonded to each other, at least a part of

the hydrophilic fibers form aggregates thét disperse in the



' sheet, and at least a part of the hydrophilic fiberé that form.
the aggregates are bonded to the surfaces of the hydrophobic.
fibers.

In the above, preferably, the fibe; density of the
hydrophilic fibers that form the aggregates is higher than the
fiber density of the area of the sheet not having the aggregates
therein. More preferably, 'th.e fiber density of the hydrophilic
fibers that form the aggregates falls between 1.5 times and 3
times the fiber'density'of the area of the sheét not having the
aggregateé therein.

When the topsheet is divided into two layers in' the
direction parallel to its _thicknéss , one béing a face layer that
receives liquid and the other being a back layer édjacent to
ﬁhe absorbent core, it is desirable that the hydrophilié fiber
-aggregates are not in the face layer but are only in the Eack
layer. Thus cdnstituted, the hydrophilic fiber aggregates do
not drop away from the face layer of the topsheet that receives _
liguid, and the surface strength of the liquid-receiving face
layer of the topsheet can be high. _

In the above, preferably, the basis weight of the topshéet
falls between 20 and 60 g/m?, and the basis_weith of the face
“layer of the topsheet falls between 5 and 15 g/m?’. Thus
constituted, the distance between the ligquid-receiving surface
of the face'léyer of the topéheét.and the.hydrophilic fiber

aggregates existing in the back layer of the topsheei: can be



shortened, so that the liquid applied to the face layer of the
topsheet can be readily absorbed by the hydrophilic fiber
aggregates.

For examole, the hydrophobic fibers have a fiber length
of from 38 to 64 mm; and the hydrophilic fibers have a fiber
 length of from 5 to 25 ﬁm. 'Prcferably, the fiber length of the
hydrophilic fibers is at most 1/2 of the fiber length of the
hydrophobic fibers. Ifthefiberlengthsarewithintheranges,
the hydrophilic fibers can be readily formed into the aggrecates
and dispersed among the hydrophobic fibers by using a
‘conventional carding unit.

Preferably, the émounr of the hydrophobic fibers in the
topsheet falls between 76 and 98'%.by weight, and that of the
hydrophilic fibers therein falls between 2 and 30 % by weight.
If the amount of the hydrophilic fibers in the topsheet is 30 %
by yeight or 1ess,_more preferably 10 $ by weight or less, the
hydrophilic fiber ag.gregates' can be well dispersed in the sheet
while suitably spaced from.each other.

Prefe'rably, the hydrophilic fibers are natural cellulose
fibers having a modified cross section or a hollow cross
section.

| 'Ac_co'rding to the j.hvention, the topsheet is mainly formed
by thermally bonding the hydrophobic fibers and the hydrophilic
fibersaggregateshavingardgherdehsityaredispersedtherein.

 Therefore, when a large amount of 1iqu‘id- is applied to the



topsheet, the liquid is drawn by the hydrophilic capillary
action of the absorbent core and rapidly passes through the area
of the sheet consisting essentially of hydrophobic fibers to
be absorbed by the absorbent core.

When a small amount of liquid.br the sweat.of a wearer
is applied to the topsheet, on the other hand, it is readily._
refained by the high-density, hydrophilic fiber aggregates

 dispersed in the topsheet owing to their hydrophilic capillary
. action. Accordingly, the small amount of liquid remains little
in the spaceubetween the hydrophobic fibers in the topsheet,
and returns little to the skin of the wearer. Therefore, the
surface of the topsheet is wéll kept iﬂ a dry condition, and

a wet feel is hardly given to the skin of a wearer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective Qiew of a sanitary napkin, one
embodiment of the absorbent article of the invention.
| Fig. 2 is a cross-sectiénal view of the sanitary napkin
of.Fig. 1, cut along the line II-II. |

Fig. 3 is a cross—section;l viéw of another sanitary
napkin.

Fig. 4 is an en1argéd schematic Qiew showing a part of
the cross section pf a topsheet.

Fig. 5 is an enlarged schematic plan view showing a part

of the topsheet of Fig. 4, seen from the back thereof.



Fig. 6 is an enlafged cros_s'-sectiorllal view showing holes
of the topsheet. |
| Fig. 7 is a schematic view showing a process of producing
the topsheet of Fig. 4.
Fig. 8A and Fig. 8B are enlarged views showing the cross

section of preferred profiles of hydrophilic fibers.

- DESCRIPTION OF THE PREFERRED EMBODIMENTS.

The invention will be described with reference to the
accompanying drawings. _Fig. 1 is a perspective view of a
sanitary napkin 1, one eﬁbodiment of the absorbent article of
the invention, seen from its liquid-receiving side; Fig. 2 is
a cross-sectional view of Fig. 1, cut along the line .II;I;[; Figqg.
3 is é cross-séctidﬁal'view of another sanitary napkin; Fig.
4 is an enlarged schematic view showing a part of the cross
section of a topsheet of the sanitary napkin; Fig. 5 is an
-enlarged schematic blan view showing a part of the topsheet,
seen from the back thereof; fig. 6 is an'enlarged'cross-
sectional view showing holes of the topsheet; Fig. 7 is a.
schematig viéw'showing one example of a process of producing
the topsheet of Fig. 4; and.Fig. 8A and Eig. 8B are enlarged
croés-séctional views. showing pfeferred examples of
hydrophilic fibers. |

The sanitary-napkin 1 pf Fig. 1 and Fig. 2 comprises.a

main body including: a backsheet (or back layer) 2 that is



inteﬁded to be placed adjacent to an e.xternal support such as
undergarments; an absorbent ' core -(6r absorbent layer) 3
posii:ioned nearly in the center of the transverse direction
(direction X) of the napkin 1, which is intended to absorb body
exudates; and a topsheet (or top léyer) 4 that covers the
'liquid-r':eceiving face of the absorbent core 3. The side
portions 4c of the topsﬁeet 4, lying opposite one another in
the transverse direction (direction X), are joined to the
surface of the backsheet 2 outwardly of the sides of _thé
absorbent core 3. |
| At two sides of the main body of the s_anitary-na_pkin 1,
lying opposite one another in the transverse direction
(direction'. X), provided are a pair of lgakage—preventive side
walls 5, 5 bot_h extending in the longitudinal direction
(direction Y) of the napkin 1. In this embodiment, each
leakage-preventive sidewall 5 is formed of a single hydrophobic
sheet 6. |
The hydrophébic sheets 6 are joined onto the two sideé
of the. main body, except for the portions forming the
' leakaée-preventive side walls 5. The hydrophobic sheet 6 is
joined not only to the backsheet 2 _bﬁt als'o to the side poftion
4c of the topsheet 4. | |
The hydrophobic sheet 6 is folded back at the top of the
leakage-preventive side wall 5, and two elastic members 7, 8

are disposed between the two folded portions of the hydrophobic
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sheet 6. While  stretched in 'fhe longitudinal direction
(direction Y), ‘the elastic members 7, 8 are joined to the
hydrophobic sheet 6. Accordingly, when the sanitary napkin 1
is in a free condition, the_hyd:ophobic sheet 6 receives elastic
contraction forces in.the longitudinal direction at the top of
i:he Ieakage-preventive side wall 5.

At front and rear ends of thé sanitary napkin 1, lying
opposite one a_lnother in the longitudinal direction (direction
Y), the hydrophobic sheet 6 forming the leakage-preventive side
wall5 is fo_lded outward and fixed to themain body. The elastic

contraction forces of the elastic members 7, 8 act on the top

of each leakage-preventive side wall 5. Therefore, in a free .

condition, the sanitary napkin 1 is concavely cux_'\}ed. in the
longitudinal direction, and the leakage-preventive side walls
5, 5 stand up toward the skin of a wearer at two sides of the
absorbent core 3.

As in the schematic views of Fig. 4 and Fig. 5 ,.the topsheet
4 is médé of a relatively bulky nonwoven fabric having therein

many voids between fibers constituting it. The nonwoven fabric

comprises hydrophobic synthetic fibers 11 and hydrophilic fiber |

aggregates 12. The hydrophobic synthetic fibers 11 havea f iber
length of from 38 to 64 mm and a fineness of from 2.2 to 6.6
dtex. The hydrophilic fibers are natural c':ellulosé fibers such
as cotton and/or rayon fiberé, and they have a fiber length of

from 5 to 25mm. Cotton is preferred for the hydrophilic fibers.
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l]j_he cofton fineness may féll betwéen 1.2 and 11 dtex or so. 1In
the topsheét 4, hydrophilic fibers not forming aggregates 12
may be dispei'sed among the 'hydrophobic.fibe.rs 11. Preferably,
however, more than a half éf the hydtophilic fibers in the
topsheet 4 forms thé aggfegafes 12.

The aforementioned hydrophilic fibers may have a modifjied
cross section as in Fig. 8A, or may have a hollow cross séction '
as in Fig. 8B; and they may be natural cellulose fibers of, for
'example, cotton. The modified crosstection fibers reférred
to herein are meant ﬁé indicate fibers not having a circular
or oval cross section and not.having_a plain surface, or that
is, fibers of which the surféce is grooved or recessed. The
hydrophilic fibers having such a modified cross section have
a large surface érea so that ,théir_ability to absorb and retain
liquid is high. Naturai cellulose_fibers having fibfillated
capillaries are also favorable for the topsheet 4 of the
inventibn, as their a_bilitsr td absorb and retain liquid is high.

The hydrophilic fibers having such a short fiber length
as m'eﬁt_ioned above are massed or crinip’ed to form the aggregates
12 and are dispersed ih the topshéet 4 to be held among the
hydrophobic synthetic fibers 11,as shown.in Fig. 4 and Fig. 5.
The fiber density of the hydrophilic fiber aggregates 12 is
higher than the fiber density of the hydrophobic synthetic
fibers 11 in the area of the topsheet 4 not containing the

hydrophilic fiber aggregates 12 therein and than the fiber
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density of | the" hydrophobic synthetic fibers 11 and the
hydrophilié fibers not forming aggregates 12 in the area of the
topsheet 4 not containing the hydrophilic fiber aggregates 12
therein but containing the hyd.rophilic fibers not forming
aggregates 12 therein. |

As used herein, the term “hydrophilic fiber aggregate”
. refers to hydrophilic fibers which are roundly massed or crimped
.to ne entangled together_ so as to have a higher fiber density
than the fiber density of the area of the topsheet not containing
the aggregates therein.

Préférably, the density of the hydrophilic f.iber.
aggregates 12 falls between 1.5 and 3 timeé t_he fiber density
of the area not containing the aggregates 12 therein. For
exémple,' the densiﬁy of the aggrégates 12 is 6.03 g/cm’; and
the density of the area not co‘ntaining the _aggrégates -12 falls
between 0.05 and 0.09 g/cm’.

At least the surface of the hydrophobic synthetic fibers
‘11 is made from a 1ow-melting—point_material'. Preferably, the
_ fibers 11 are core/sheath conjugated fibers of which the core
- is made from PP (polypropyiene) or PET (polyethylene
terephthalate) and the sheath is made from PE (pblyethylene) .
The fibers 11 may also be PE fibérs. Howevéf, for ensuring
suitable voids in the topsheet 4 (nonwoven fabric), preferred
are the above-mentioned , high-rigidity core/ sheafh éonjugated

fibers of which the core is made from PP or PET. If desired,
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the hydrophobic synthetic fibers 11 may be coated with é
surfactant so as. to make them hydrophilic. However, if the
- thus-hydrophilicated fibers receive a large amount of liquid,
the surfactant around them wili be washed away and f.h_e fibers
could not be hydréphilic_. Even in that condition, fihe liqguid
drops héving penetrated into the topsheet 4 of the absorbent
article of the invéntion_ can be well absorbeci by the hydrophilic
fiber aggregates 12 existing in the topsheet 4.

Preferably,_the hydrophobic synthetic fibers 11 contain
titanium oxide therein and are opaque and milky. When the
hy_drophobié synthetic fi:bers'll contain from.0.5 to 10 % by
weight of titanium oxide, the topsheet 4 can be opaque and mil-ky,
and it can mask the colbr of blood absorbed by the absbrbent
core 3 below it.

The topsheet 4 is made of .a thermal-bonded nonwovén fabric
which is preferably prepared in a thfough-air bonding process.
In this, the hydrophobic syntheﬁic fibers 11 are thermally
bonded to each -other, and the hydrophilic fiber aggregates 12
of, for example, cotton are éeéufed to the surfaces of the
hydrophobic synthetic fibers 11, as the surfaces exhibit fusion‘
bonding force in molten or semi-molten cbndition. |

In order that the .hydrophilic fiber aggregates 12 can be
sﬁrely'held by the hydrophobic syhth_etic fibers 11 in the.
topsheet 4, it is desirable that the hydxophobic. synthetic

fibers 11 are long to some degree and that the sheet structure
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of the.topsheet 4 ensures good bonding of the hydrophilic fiber
aggregates 12 to the surfaces of the hydrophobic "synthetio
fibers 11. For-. example, in a point-bohded nonwoven fabric
c'o'mprising heat-fusible short fibers, the hydrophilic fiber
aggregates 12 could not be sufely held among the hydrophobic
fibers 11 and will eas:i_.ly drop off. A spun-laced nonwoven
fabric in which the fibers are entangled by the action of water
jets, and a chemical-bondéd nonwoven fabric in which the fibers
are.chemically bonded to each other are not bulky and their
porosity is low, so that' a large amount. of liquid given thereto
is difficult to penetrate through the space between the
hydrophobic synthetic fibérs to run toward absorbent core 3.
For these reasons, therefore, a thermal-bonded nonwoven fabric
prepared in a through-air honding. procesé is preferred for the
topsheet 4, as so mentioned hereinahove. The thermal-bonded
nonwoven fabric for the topsheet 4 may be heated with a heat
roller instead_ of hot air; or a spuh-bonded nonwoven fabric
comprising'heat,-fusiblo 1ong_ fibers may also be used for the
topsheet 4. |

As so mentioned hereinabove, the topsheet 4 preferably
‘has é suitable degree of porosity in order that a large amount.
of liquid may pass through the space between the hydrophobic
synthetic fibers 11 therein to run i:oward the absorbent core
3 below the topsheet 4. Therefore, it is desirable that the

basis weight of the topsheet 4 falls between 20 and 60 g/m’ and
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the thickness (bulkiness) thereof falis between 0.3 and 10 mm,
more. preferably. betwee.n 0.3 and 2 mm. Having the basis weight :
and the thickness falling within the défiﬁed_ ranges, the
topsheet 4 is good as a large amount of liquid given thereto
can smoothly penetraté ‘throuc_';h' the space b’etwéen the
- hydrophobic synthetic fibers 11 therein to run toward thé
absorbe'nt core 3 below the topsheet 4.

In order to facilitate good penetration of a large amount
of liquid through the spéde between the hydrophobic synthetic
fibers 11 Eonstituting the topsheet 4 to reach the absorbent
core 3, it is desirable that the hydrophilic fiber aggregates
12 in the topsheet 4'are_appropriately dispersed around the
| hydrophobic synth-eti'c:' fibers 11 therein. It is also desirable
| that the hydrophobic synthetic fibers 11 accouﬁt for from 70
“to 98 % by weight of i:hé topshieet:4, and the hydrophilic fibers
having formed the aggregates 12 and thbs.e.not‘ hhaving formed them |
account for, in total, from 2.to 30 % by weight, more preferably

from 2 to 10 % .by weight of the topsheet 4.

Preferably, the hydrophilic fii_oer aggregates 12 are
uniformly disperseci in the topsheet 4 (nonwoven fabric), while
suitably spaced from each other. T.he. hydrophilic fiber
aggregates 12 may be uniformly distributed throughout the
topsheét 4 from the face to the back thereof. Préferably,
however, the hydrophilic fiber aggregates- 12 do not exist in

the liquid-receiving surface of the topsheet 4. 1In the
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' embodiment of Fig. 4, the topsheet 4 is divided at the mid-
portion of its_thickﬁess into upper and lower portions, the
.upper portion being a face 1ayer-4§ that receives liquid and
the lower portion being a back iayer_ 45 'édjacent to the absorbent
core 3. In this, the hydrophilic fiber aggregates 12 are not
in the face layer 4a but are dispersed in the back layer 4b..
If the .hydrophilic_'fiber aggrégates 12 are in the
liquid-receiving face layer 4a of the topsheet 4} the surface
strength_qf_the liquid-redeiving surface of fhe topshéet 4
lowers, and,.in addition, the hydrbphilié fiber aggregates 12-
will drop off from the topsheet 4 to the side of the wearer.
Moreover, the hydrophilic fiber aggreéates 12 existing in the
- face layer 4a of the topsheet 4 will refain water and the retained
water is easily given to the skin of a wearer.
In case where the topsheet 4 is composed of the two layers
(the face layer 4a consisting essentially df the hydrophobi¢
synthetic fibers 11 and the back layer 4b containing the
hydrophilic fiber'éggregates 12 dispersed therein) as shown in
Fig. 4, and when thé basis weight of the face layer 4a is too
large, then the liqu'id-receiving surface Qf. the topsheet 4 will
b_é too remote from the hydfophilic, fiber aggregates 12 existing
only in the back layer 4b. If so, a small amount of liquid
applied to the face layer 4a could not be well retained by the
hydrophilic fiber aggregates 12 and will return_to the skin of

a wearer. In that condition, the effect of the topsheet 4 to
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prevent tﬁe skin of a wearer from being wetted will be lowered.
Therefore, it is desirable that the basis weight of the face
layer 4a falls between 5 and 15 g/m?. | |

Hydrophilic fiberé not forming the aggregatés 12 may be
dispersed in the face layer 4a of the fopsheet 4.

The topsheet 4 thus far described is highly permeable to
liquid, and its surface is well kept dfy. Therefore, the
nonwoven fabric of Fig. 4 may be directly used f.or the topsheet
of the absorbent article such as the sanitary napkin 1 of the
invention. Preferably, however, the nonwoven fabric of Fig.
4 is further formed with a large number of holes 15, as .shown
in ‘Figs. 1 and 2 and in the crosé section of Fig. 6. With the
holeé 15 formed through it, the topshé_et 4 has capillaries that
open onto the absorbent core 3, ahd a large amount of liquid
passes through the holes '1.5 of the topsheet 4 and is readily
absorbed by the absorbent core 3. |

The topsheet 4 is preferably needled to form the holes
15 through it in such a manner that the fibers 15a constituting
the inﬁer surface of each hole 15 protrude toward the absoi:bent
core 3, as shown in Fig. 6. With the holés 15 formed in that
manner, the topsheet 4 .car'l be more bulky and its wearer’s surface
is prevented from being fluffy. Preferably, the pore diameter
of each hole 15 falls between 0.3 and 20 mm, and the afea of
the pores 15 in the topsheet 4 falls between 5 and 60 %. If

the pore diameter and the pore area are smaller than the defined
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ranges, the liquid permeability of the topsheet 4 will be poor;
but if larger than them, the phenomenon referred to as “wet back”,
in which the liquid having beeh ohce absorbed by thé absorbent
core 3 returns to tﬂe topsheet 4, will occur to wet the skin
qf a wearer. | |

The backsheet 2 of the sani-tary,napkin. 1 is made of a
iiquid-hnpermeable sheet; ~ For this 1liquid-impermeable
backshéet 2, usable is any of an air-permeable’ (breath'ablé)
resin film, a spun-bonded or spun-laced nonwoven fabric-
specifically 'pfocessed for water repellency, and a nonwoven
fabric of which the back- is_ laminafed- with' an air-permeable
resin film. Preferably, an adhesive 1ayér is disposed on the
back of the backsheet 2, via thch. the sanitary napkin 1 is.
secured on én external sup'port'such as an undergairment; and the
adhesive layer is preferably-coated with a :eieased paper -(.or .
separate paper) that protects-it_ﬁntil use'éf the sanitary
napkin 1. -

The absorbent core 3 is made from ground pulp or from a
mixture of ground pulp and a hig'hly. absorbent polymer.
Concretely, ground pulp or a mixture of ground pulp and a highly'
absorbent polymer .is w:r;apped with an 'abs'orbent sheet such as
tissue paper. |

The hydrophobic sheet 6 to_fdrm the leakage-preventive
side wall 5 is hydrophobic or repellent to water, and it may

be made of a melt-blown nonwoven fabric, a thro'ugh-air-bonded
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nonwbven fabric, a point-bonded.nonwoven fabric, an air-lai&
nonwoven fabric, or a composite laminate of a spun-bonded
nonwoven fabric and a melt-blown nonwoven fabric. It may aiso'
be made of a resin film, or a 1aminate of a nonwoven.fabric and
a resin film. |

The ligquid-permeable function of the topsheét 4 of the
sanitary napkin 1l is described below. |

As has been described.heretqfore, thé topsheet 4.is made
of a nonwoven fabric mainly of the hydrophobic synthetic fibers
11 and having.a relatively high porosity. 1In the nonwoven
fabric to.form the topsheet 4, the hydrophilic fiber ag.g_regates
12 are dispersed. Therefore, when the topsheet 4 has received
a large.amount of liquid such as menses, the 1axge amount of
iiquid penetrates through the topsheet 4 and then reaches the-
absorbent core 3 bélow the topsheet 4. In this stage, the
absorbent core 3 draws and absorbs the large amount of liquid
owing to its hydrophilic capillary action. | The surfaces of the
hydroéhobid'synthetic fibers 11 in the topsheet 4 are poorly
resistant to thé 1iquid penetratio_h through the topsheet 4, and
therefore i:he ligquid can rapidly pass through the space between
the hydrophobic syntheﬁic fibers 11 in the topsheet 4 énd is
then absorbed by the absorbent core 3. Inthe topsheet 4, the
aggregates 12 are dispersed, while SPace'd from each other, and
the liquid passes through the space between the hydrophobic

synthetic fibers 11 in the area not containing the aggregates
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12, and is rapidly absorbed bj_the absorbent core 3.

' Infhe embodiment of the topsheet 4 illusti‘ated in Figqg.
6, the inner wall of each hole 15 consists esse_n‘tially of
hydrophobic synthetic fibers 11. .In this, therefore, the |
liquid passing thrbugh the holes 15 is rapidly absorbed by the
absorbent core 3 below the topsheet 4.

In case wheré a large amount of -liquid passes thr_ough the
topsheet 4, the hydrophilic' fiber aggregates 12 dispersed in
the topsheet 4 will receive a part of the liquid. 1In this case,
however, the greater part of the liquid is drawn by the absorbent
core 3. owing to the hydrophilic capillary action. of the
‘absorbent core 3, and only a small part of the liquid will be
absorbed by the hydrophilic fiber aggregates 12. 1In addition,z
sinée the hydrophilic fiber aggregates 12 have a higher fiber
density than that of the area not cbntaining them in the topsheet
4, the small part of the 1iquid absorbed by thé hydrqphilié _fiber_
aggregates 12 are well retained therein, not returning to the
surface of the topsheet 4. 1In p_articuiar, in the embodiment
of the topsheet 4 illustrated in Fig. 4, the hydrophilic fiber
aggregétes 12 are in the back .layer 4b and are not in the face
layer 4Ia. Therefére, _the surface of the topsheet 4 of thi-s
embodiment is kept in a dry condition, and hardly wets the skin
of a wearer.

On i:he other hand, in_ case where an éxtremely small amount

of liquid is applied to the topsheet 4, or in case where a little
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sweat is given-thereto from the skin of a wearer, or in case
where the humidity inside the topsheet 4 has increased owing
to the bbdy temperaturé and the sweat of a wearer, the moisture
is drawn and retained by thelhydrophilic fiber aggregates 12

dispersed in the topéhéet 4. Since the hydrophilic fiber
aggregates 12 have a higher density than that of the area not
confaining them in ﬁhe topsheet 4 ahd.are dispersed in the
topsheet 4, a small amount of water or wéte: vapor existing
inside the topsheet. 4 is readily drawn by the hydrophilic fiber
aggregates 12, and the thus drawn water is well retained in the
aggfegates 12. In addition, since the hydrophilic fiber
-aggregates 12 are remote from the sﬁrféce of the topsheet 4,
the liqﬁid or thé water thus retained in the aggregates 12 hardly
returns to the surface of the topsheet 4.

Ac06rdingly, the surface of the topsheet 4 is kept in.a
dry condition, not having é wet feel, and.the wearer is free
from a hot and stuffy feel. | |

Thé topsheet 4 majr apply to a different type of sanitary

napkin, as in Fig. 3 showing a cross-sectional view of a
different sanitary napkin._' |

- Inthe sanitary napkin illustrated in Fig. 3, the tdpshéet

4 is corrugafed on the absorbent core 3, alternating hills‘and

valleys in the transverSe'direction (direction X). At the top

of each hill of the corrugated topsheet 4, provided is an elastic

member 16 extending in the lon'gitudinal direction (direction
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Y,)l . While stretchéd in the longitudinal .direction , the elastic
member 16 is joined to the topsheet 4. Accordingly, the top
of each hill is spaced from fhe absorbent core 3 c.>winglto the
elastic contraction force of the 'e_las'tic member 16, and the
hills of the topsheet 4 stand away from the absorbent core 3.
Thus constituted, the substantial bulk of' the topsheet 4
increases. |

The height of the hills of the topsheet 4 preferably falls |
betweenl 0.5 and 5 mm, and the hill pitch (i.e., the array pitch
of hills of corrugations) in the transverse direction
preferably falls between 0.5 and 10 mm.

If desired, as shown in Figqg. '3, two sic_i'es of the topsheet
4, lying opposite one another in the transverse di;ection, ﬁay
stand away from the backshget 2, and elastic memberé 18
extending in the longitudinal direction may be atta'c.hedl to thel
top ends of th.e thus standing portions of the topshget 4 to
thereby f.orni-side walls 17. In.this embodiment, the sanitary
napkin is provided with hydrophobic sheets 6 on its surface at
both the right and left sides adjacent to the side walls 17.

Fig. 7 shows one example of producing the topsheet. 4 of
Fig. 4 and Fig. 5.

In the process of Fig. 7, hjdrop_hobic synthetic fibers
11 having a fiber length of from 38 to 64 mm are fed into the
first-stage carding unit 21, and are opened by the pins 23

standing around the rotary ro‘ll therein. Since the hydrophobic
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synthetic fibers 11 are satisfactorily longer than the pitch
of the pins 23 in the circumferential direction of the roll,
they are carded in the machine direction (MD) and are ‘then' formed
into a fibrous web 4al that is ihtehded to form the face layer
4a of the topsheet 4. |

Hydrophobic synthetic fibers 11 having a fiber length of
from 38 to 64 mm and hydroph:LlJ.c fibers (cotton) having a fiber
length of from 5 to 25 mm are fed into the second-stage carding
unit 22, and they are opened by the pins 23 standing around the
rotary roll therein. Since the hydrophobié sY_nthet_ic fibers
11 are long and tough (i..e.," havé a high rigidity), they are
carded in MD 'owing to the opening force of' the pins 23. On the
other hand, the hydrophilic fibers are sh'ort,. and especially
those of cotton are not tough but flexiblé. Therefore, when
they have received the opening force of the ‘pins 23, they are
not carded in MD. Most of them are mas'sed-or crimped to form
aggregates 12, and are held between the adﬁac_ent pins 23, 23.
‘As a result, the.hyd_r.o_philic fiber aggregates 12 are dispersed
in the space between the hydfophob_ic synthetic fibers 11 that
have been carded in MD, and they form a fibroué.web 4bl.

The f£ibrous web 4bl is laminated over the fibrous web 4al,
and'the resulting laminate is led into a through-ai;: bonding
hot - chamber 25. In this hot chamber 25, the. hydrqphobic
synthetic fibers 11 in the fibrous webs are thermally bonded,

and the hydrophilic fiber aggregates 12 are secured to the fused
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surfaces of the hydrophobic synthetic fibers 11. Through the
process, a nonwoven fabric to form the topéheet 4 is produced.

In place of the'hot chambér 25, a hot roller may be used
for thermally bonding the hydrophobic sy'nthetic fibers 11 in
the fibrous webs. .

.The nonwoven 'fabri_c thus produced through the process is
comppsed of a face layer 4a that consists essentially of the
hydrophobic synthetic fibers 11 and a back layer 4b that
contains the hydrophilic fiber aggregates 12 dispersed around
 the hYdrophobic synthetic fibers 11, as in Fig. 4.

Of course, only the second-st'age carding unit 22 in the
process of Fig. 7 may be used t@ form a single layer nonwoven
fabric to be formed into the topsheet 4. This singie 'layer'
nonwovén fabric comprises the hydrophobic sjmth’etic fibers 11
and contains the hydrophilie fiber aggregates 12 dispersed'_
around the fibers 11. In this case, it is desirable that the
sing'le layer nohwoven fabric produced is heated by pressing _its.
surface against a hot roll or the like td thereby increase the
fusion bdndinc_:j strength of £he fibers in the surfaée of the
nonwoven fabric. This is for preventing the hydrophilic fiber
aggregates 12 from drobping away from the surface of the
nonwoven .'fabric. |

In the absorbént_' articl-e of the invention described in
detail hereinabove, the topsheet having received a large amount

of liquid rapidly passes the liquid through it, and the
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absorbent core below the topsheet absorbs the liquidf When a
small amount 6f.1iquid of the sweat of a wearer is given to the
topsheet, on the other hand, the hydrophilic fiber aggregates
| dispersed in the topsheet can fétain the moisture to thereby
keép the surface of the topsheet in a dry condition , not having
a wet feel. Therefore, while it is worn, the absorbent article
gives a-comfortable feel to the wearer.
Althoth various exemplary embodimehts have been shown
and described, the invention is not limited to the embodiments.
shown. Tﬁerefore, the scope of the invention is intended to

be limited solely by the scope of the claims that follow.
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What is claimed is:

1. .An absorbent artiéle comprising a topsheet, a
backsheet and an absorbent core positioned between the topsheet
and the backsheet, wherein; |

- the topsheet contéins hydrophobic fibers and hydrophilic'
fibers shorter than the hydrophobic fibers, the hyd'rophobic
fibers are thermally bonded to each other, at least a part of
the hydrophilic fibers form aggregates that disperse in the
sheet, and at least a part of the hydrophilic fibers thalt.form |
the aggregates are bonded to the surfaces of the hydrophobic

"fibers.

2. The absorbent érticie as set forth in claim 1, wherein
the fiber density of the 'hy'drophilic fibers that form the
| aggregates is higher than the fiber density of the area of the

sheet not having the aggregates therein.

3. The absorbent article as set forth in claim 2, wherein
. the fiber density of the hydrophlllc fibers that form the
aggregates falls between 1.5 times and 3 times the fiber density

of the area of the sheet not having the aggregates therein.

4. The absorbent article as set forth in claim 1, wherein
the topsheet is so constituted that, when it is divided into

two layers in the direction parallel to its thickness, one being

AR
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a. face layer that receives liquid' and the other being a back
layer adjacent to the absorbent core, the hydrophiiic fiber
aggregates are not in the face layer but are only in the back

layer.

5. The absorbent article as set forth in claim 4, wherein
the basis weight of the topsheet falls between 20 and 60 g/m?,
and the basis weight of the face layer of the topsheet falls |

between 5 and 15 g/m?.

6. The absorbent article as set forth in claim 1, wheréin Ny
the hydrophobic fibers have a fiber length of from 38 to 64 mm,
and the hydrophilic fibers have a fiber length of from 5 to 25
. :

7. The absoi‘bent article as set forth in claim 1 , wherein
the amount of the hyd'rophobic_: fibers in the topsheet falls
between 70 and 98 % by we’ight, and that of the hydrophilic fibers

" therein falls between 2 and 30 % by weight.

8. The absorbent article as set forth in claim 1, wherein
the hydrophilic fibers are natural_ cellulose fibers having a

modified cross section or a hollow cross section.

W



