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. ABSORBER ~TICLE 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

200 103649 -o 
l 8 JUN 2001 

The present invention relates to an absorbent article 

capable of absorbing and retaining body exudates such as 

typically menses, in particular, to such an absorbent article 

having a t6psheet that rapidly passes a large amount of liquid 

therethrough so as to 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 absorb_ent articles such as 

sanitary napkins, urine pads and disposable diapers have been 

developed. These absorbent articles . comprise a liquid- . 

impermeable back layer (backsheet), a liquid-permeable top 

layer ( topsheet) and an absorbent layer (absorbent core) 

positioned between the two sheets. 

Regarding its structure, for example, the liquid-

permeable top layer comprises a thermal-bonded nonwoven fabric· 

of hydrophobic fibers having a relatively large porosity, or 

comprises a nonwoven fabric mainly of cellulosic fibers in its 

entirety as in Japanese Patent Laid-Open 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 hydrophilic fibers. 

When the aforementioned absorbent article that comprises 

a top layer of hydrophobic fibers has received a large amount 

of liquid, the liquid applied to its top layer is immediately 

brought into contact with an absorbent layer positioned 

therebelow, and the liquid within the top layer is drawn by the 

absorbent layer owing to the hydrophilic capillary action of 

the absorbent layer. In this stage, since the fibers 

constituting the top layer is poorly resistant to the liquid 

penetration (movement) through them, almost all the liquid 

having been applied to the top layer is rapidly drawn by the 

absorbent layer, not remaining in the top layer, and_ the surf ace 

of the top layer is therefore readily kept in a dry condition. 

However, when the top layer has received a small amount 

of liquid or the sweat of a wearer, such a small amount of liquid 

will adhere to the fibers constituting the top layer but is 

hardly brought into contact with the absorbent layer. In that 

condition, therefore, the drawing force of the absorbent layer 

does riot act on the small amount of liquid, and, as a result, 

the small amount of liquid often remains in the space between 

the hydrophobic fibers constituting the top layer. In addition, 

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 liable to give a wet feel to a 

wearer and cause skin roughness. 

In order to impart hydrophilic nature, it is also known 

in the art to coat the surfaces of the 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 its 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 se. When it has received 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. Therefore, the 

liquid hardly returns to the skin of a wearer. 

However, since _the top layer of the type exhibits 

hydrophilic capillary action· by itself, when a large amount of 

liquid is applied to the top layer, it does not rapidly move 

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

This results in a wet feel to the skin of a wearer. 
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In the top layer of a nonwoven fabric formed by mixing 

hydrophobic fibers and hydrophilic fibers as in Japanese Patent 

Laid-Open No. 10209/1979, the hydrophilic fibers are uniformly 

dispersed among the hydrophobic fibers. Accordingly, when a 

large amount 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 hydrophilic 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 p·rovide an 

absorbent article having a topsheet capable of smoothly passing 

a large amount of liquid therethrough and retaining a small 

amount of liquid therein so that it hardly gives a wet feel to 

the skin of a wearer to thereby improve a wear feel. 

According to an aspect of the invention, there is provided 

an absorbent article comprising a topsheet, a backsheet and an 

absorbent core positioned between the topsheet and the 

backsheet, wherein; 

the topsheet 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 that disperse in the 
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sheet, and at least a part of the hydrophilic fibers that form 

the aggregates are bonded to the surf aces of the hydrophobic 

fibers. 

In the above, preferably, the fiber 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, the 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 sheet not having the 

aggregates therein. 

When the topsheet. is divided into two layers in the 

direction parallel to its thickness, one being a face layer that 

receives liquid and the other being a back layer adjacent to 

the absorbent core, it is desirable that the hydrophilic fiber 

aggregates are not in the face layer but are only in the back 

layer. Thus constituted, the hydrophilic fiber aggregates do 

not drop away from the face layer of the topsheet that receives 

liquid, 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 topsheet 

falls between 20 and 60 g/m2
, and the basis weight of the face 

layer of the topsheet falls between 5 and 15 g/m2
• Thus 

constituted, the distance between the liquid-receiving surface 

of the face layer of the topsheet and the hydrophilic fiber 

aggregates existing in the back layer of the topsheet can be 
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sJ:iortened, so that the liquid applied to the face layer of the 

topsheet can be readily absorbed by the hydrophilic fiber 

aggregates. 

For example, 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 mm. Preferably, the fiber length of the 

hydrophilic fibers is at most 1/2 of the fiber length of the 

hydrophobic fibers. If the fiber lengths are within the ranges, 

the hydrophilic fibers can be readily formed into the aggregates 

and dispersed among the hydrophobic · fibers by using a 

conventional carding unit. 

Preferably, the amount of the hydrophobic fibers in the 

topsheet falls between 70 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 weight or less, more preferably 10 % by weight or less, the 

hydrophilic fiber aggregates can be well dispersed in the sheet 

while suitably spaced from each other. 

Preferably, the hydrophilic fibers are natural cellulose 

fibers having a modified cross section or a hollow cross 

section~ 

According to the invention, the topsheet is mainly formed 

by thermally bonding the hydrophobic fibers and the hydrophilic 

fibers aggregates having a higher density are dispersed therein. 

Therefore, when a large amount of liquid is applied to the 
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t~psheet, 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 or the sweat of a wearer 

is applied to the topsheet, on the other hand, it is readily 

retained 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 space between the hydrophobic fibers in the topsheet, 

and returns little to the skin of the wearer. Therefore, the 

surface of the topsheet is well kept in 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 view of a sanitary napkin, one 

embodiment of the absorbent article of the invention. 

Fig. 2 is a cross-sectional view of the sanitary napkin 

of Fig. 1, cut along the line II-II. 

Fig. 3 is a cross-sectional view of another sanitary 

napkin. 

Fig. 4 is an enlarged schematic view showing a part of 

the cross section of a topsheet. 

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

of the topsheet ·of Fig. 4, seen from the back thereof. 
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Fig. 6 is an enlarged cross-sectional view showing holes 

of the topsheet. 

Fig. 7 is a schematic view showing a process of producing 

the topsheet of Fig. 4. 

Fig. BA and Fig. BB are enlarged views showing the cross 

section of pre·ferred 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 embodiment 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~II; Fig. 

3 is a cross-sectional 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 plan 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 

schematic view showing one example of a process of produ_cing 

the topsheet of Fig. 4; and Fig. BA and Fig. 8B are enlarged 

cross-sectional views showing pref erred examples of 

hydrophilic fibers. 

The sanitary napkin 1 of Fig. 1 and Fig. 2 comprises a 

main body including: a backsheet (or back layer) 2 that is 
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intended to be placed adjacent to an external support such as 

undergarments; an absorbent core (or absorbent layer) 3 

positioned 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 layer) 4 that covers the 

liquid-receiving face of the absorbent core 3. The side 

portions 4c of the topsheet 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 the 

absorbent core 3. 

At two sides of the main body of the sanitary napkin 1, 

lying opposite one another in the transverse direction 

(direction X), provided are a pair of leakage-preventive side 

walls 5, 5 both extending in the longitudinal direction 

(direction Y) of the napkin 1 • In this embodiment, each 

leakage-preventive side wall 5 is formed of a single hydrophobic 

sheet 6. 

The hydrophobic sheets 6 are j.oined onto the two sides 

of tne main body, except for the portions forming. the. 

leakage-preventive side walls 5 •.. The hydrophobic sheet 6 is 

joined not only to the backsheet 2 but also to the side portion 

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 portioris of the hydrophobic 
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s.heet 6. While stretched in the 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 hydrophobic sheet 6 receives elastic 

contraction forces in the longitudinal direction at the top of 

the leakage-preventive side wall 5. 

At front and rear ends of the sanitary napkin 1, lying 

opposite one another in the longitudinal direction (direction 

Y), the hydrophobic sheet 6 forming the leakage-preventive side 

wall 5 is folded outward and fixed to the main 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 curved in the 

longitudinal direction, and the leakage-preventive side walls 

s, 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 made of a relatively· bulky nonwoven fabric having therein 

many voids between fibers constituting it. The nonwoven fabric 

comprises hydrophobic synthe~ic fibers 11 and hydrophilic fiber 

aggregates 12. The hydrophobic synthetic fibers 11 have a fiber 

length of from 38 to 64 mm and a fineness of from 2.2 to 6~6 

dtex. '!'he hydrophilic fibers are natural cellulose fibers such 

as cotton and/or rayon fibers, and they have a fiber length of 

from 5 to 25 mm. Cotton is preferred for the hydrophilic fibers. 
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TJle cotton fineness may fall between 1. 2 and 11 dtex or so. In 

the topsheet 4, hydrophilic fibers not forming aggregates 12 

may be dispersed among the hydrophobic. f·ibers 11. Preferably, 

however, more than a half of the hydrophilic fibers in the 

topsheet 4 forms the aggregates 12. 

The aforementioned hydrophilic fibers may have a modified 

cross section as in Fig. SA, or may have a hollow cross section 

as in Fig. SB; and they may be natural cellulose fibers of, for 

example, cotton. The modified cross-section fibers referred 

to herein are meant to indicate fibers not having a circular 

or oval cross section and not having a plain surface, or that 

is, fibers of which the surface is grooved or recessed. The 

hydrophilic fibers having such a modified cross section have 

a large surface area so that their ability to absorb and retain 

liquid is high. Natural cellulose fibers having fibrillated 

capillaries are also favorable for the topsheet 4 of the 

invention, as their ability to absorb and retain liquid is high. 

The hydrophilic fibers having such a short fiber length 

as mentioned above are massed or crimped to form the aggregates 

12 and are dispersed in the topsheet 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 



12 

density of the hydrophobic synthetic fibers 11 and the 

hydrophilic fibers not forming aggregates 12 in the area of the 

topsheet 4 not· containing the hydrophilic fiber aggregates 12 

therein but containing the hydrophilic 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 be 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. 

Preferably, the density of the hydrophilic fiber 

aggregates 12 falls between 1.5 and 3 times the fiber density 

of the area not containing the aggregates 12 therein. For 

example, the density of the aggregates 12 is 0.03 g/cm3
; and 

the density of the area not containing the aggregates 12 falls 

between 0.05 and 0.09 g/cm3
• 

At least the surface of the hydrophobic synthetic fibers 

11 is made from a low-melting-point material. Preferably, the 

fibers 11 are core/sheath conjugated fibers of which the core 

is made from PP (polypropylene) or PET (polyethylene 

terephthalate) and the sh.eath is made from PE (polyethylene). 

The fibers 11 may also be PE fibers. However, for ensuring 

suitable voids in the topsheet 4 (nonwoven fabric), preferred 

are the above-mentioned, high-rigidity core/sheath conjugated 

fibers of which tlie core is made from PP or PET. If desired, 
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the hydrophobic synthetic fibers 11 may be coated with a 

surfactant so as to make them hydrophilic. However, if the 

thus-hydrophilicated fibers receive a large amount of liquid, 

the surfactant around them will be washed away and the fibers 

could not be hydrophilic. Even in that condition, fine liquid 

drops having penetrated into the topsheet 4 of the absorbent 

article of the invention can be well absorbed 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 

hydrophobic synthetic fibers.11 contain from 0.5 to 10 % by 

weight of titanium oxide, the topsheet 4 can be opaque and milky, 

and it can mask the color of blood absorbed by the absorbent 

core 3 below it. 

The topsheet 4 is made of a thermal-bonded nonwoven fabric 

which is preferably prepared in ·a through-air bonding process. 

In this, the hydrophobic synthetic fibers 11 are thermally 

bonded to each other, and the hydrophilic fiber aggregates 12 

of, for example, cotton are secured to the surfaces of the 

hydrophobic synthetic fibers 11, as the surfaces exhibit fusion 

bonding force in molten or semi-molten condition. 

In order that the hydrophilic fiber aggregates 12 can be 

surely · held by the hydrophobic synthetic fibers 11 in the 

topsheet 4, it is desirable that the hydrophobic synthetic 

fibers 11 are long to some degree and that the sheet structure 
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o.f the topsheet 4 ensures good bonding of the hydrophilic fiber 

aggregates 12 to the, surfaces of the hydrophobic synthetic 

fibers 11. For example, in a point-bonded nonwoven fabric 

comprising heat-fusible short fibers, the hydrophilic fiber 

aggregates 12 could not be surely held among the hydrophobic 

fibers 11 and will easily drop off. A spun-laced nonwoven· 

fabric in which the fibers are entangled by the action of water 

jets, and a chemical-bonded 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 diff~cult to penetrate through the space between the 

hydrophobic synthetic fibers to run toward absorbent core 3. 

For these reasons, therefore, a thermal-bonded nonwoven fabric 

prepared in a through-air bonding process is preferred for the 

topsheet 4, as so mentioned hereinabove. The thermal-bonded 

nonwoven fabric for the topsheet 4 may be heated with a heat 

roller instead of hot air;- or a spun-bonded nonwoven fabric 

comprising heat~fusible long fibers may also be used for the 

topsheet 4. 

As so mentioned hereinabove, the topsheet 4 preferably 

has a 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 toward the absorbent core 

3 below the topsheet 4. Therefore, it is desirable that the 

basis weight of the topsheet 4 falls between ~o and 60 g/m2 and 
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the thickness (bulkiness) thereof falls between 0. 3 and 10 mm, 

more preferably between 0. 3 and 2 mm. Having the basis weight 

and the thickness· falling within the defined ranges; the 

topsheet 4 is good as a large amount of liquid given thereto 

can smoothly penetrate through the space between the 

hydrophobic synthetic fibers 11 therein to run toward the 

absorbent core 3 below the topsheet 4. 

In order to facilitate good penetration of a large amount 

of liquid through the space between the hydrophobic synthetic 

fibers 11 constituting 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 synthetic· fibers 11 therein. It is also desirable 

that the hydrophobic synthetic fibers 11 account for from 70 

to 98 % by weight of the tops}lieet 4, and the hydrophilic fibers 

having formed the aggregates 12 and those not having 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 fiber aggregates 12 are 

uniformly dispersed in the topsheet 4 ( nonwoven fabric) , while 

suitably spaced from each other. The hydrophilic fiber 

aggregates 12 may be uniformly distributed throughout the 

topsheet 4 from the face to the back thereof. Preferably, 

however, the hydrophilic fiber aggregates 12 do not exist in 

the liquid-receiving surface of the topsheet 4. In the 
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embodiment of Fig. 4, the topsheet 4 is divided at the mid­

portion of its thickness into upper and lower portions, the 

upper portion being a face layer4a that receives liquid and 

the lower portion being a back layer 4b adjacent 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 aggregates 12 are in the 

liquid-receiving face layer 4a of the topsheet 4, the surface 

strength of the liquid-receiving surface of the topsheet 4 

lowers, and, in addition, the hydrophilic fiber aggregates 12· 

will drop off from the topsheet 4 to the side of the wearer. 

Moreover, the hydrophilic fiber aggregates 12 existing in the 

. face layer 4a of the topsheet 4 will retain 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 of the hydrophobic 

synthetic fibers 11 and the back layer 4b containing the 

hydrophilic fiber aggregates 12 dispersed therein) as shown in 

Fig. 4, and when the basis weight of the face layer 4a is too 

large, then the liquid-receiving surface of the topsheet 4 will 

be too remote from the hydrophilic 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 the 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/m2
• 

Hydrophilic fibers not forming the aggregates 12 may be 

dispersed in the face layer 4a of the topsheet 4. 

The topsheet 4 thus far described is highly permeable to 

liquid, and its surface is well kept dry. Therefore, the 

nonwoven fabric of Fig. 4 may be directly used for 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 cross section of Fig. 6. With the 

holes 15 formed through it, the topshe.et 4 has capillaries that 

open onto the absorbent core 3, and a large amount of liquid 

passes through the holes 15 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 inner surface of each hole 15 protrude toward the absorbent 

core 3, as shown· in Fig. 6. With the holes 15 formed in that 

manner, the topsheet 4 can 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 area 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, tne 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 been once absorbed by the absorbent 

core 3 returns to the topsheet 4, will occur to wet the skin 

of a wearer. 

The backsheet 2 of the sanitary.napkin 1 is made of a 

liquid-impermeable sheet. For this liquid-impermeable 

backsheet 2, usable is any of an air-permeable (breathable) 

resin film, a spun-bonded or spun-laced nonwoven fabric· 

specifically processed for water repellency, and a nonwoven 

fabric of which the back is laminated with an air-permeable 

re1;1in film. Preferably, an adhesiv.e layer is disposed on the 

back of the backsheet 2, via which the sanitary napkin 1 is 

secured on an external support such as an undergarment; and the 

adhesive layer is preferably•coated with a released paper (or 

separate paper) that protects it until use of the sanitary 

napkin 1. 

The absorbent core 3 is made from ground pulp or from a 

mixture of ground pulp and a highly absorbent polymer. 

Concretely, ground pulp or a mixture of ground pulp and a highly 

absorbent polymer is wrapped with an absorbent sheet such as 

tissue paper. 

The hydrophobic sheet 6 to form the leakage-preventive 

side wall 5 is hydrophobic or repellent to water, and it may 

be made of a melt-blown nonwoven fabric, a through-air-bonded 
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nonwoven fabric, a point-bonded nonwoven fabric, an air-laid 

nonwoven fabric, or a composite laminate of a spun-bonded 

nonwoven fabric and a melt-blown nonwoven fabric. It may also 

be made of a resin film, or a laminate of a nonwoven fabric and 

a resin film. 

The liquid-permeable function of the topsheet 4 of the 

sanitary napkin 1 is described below. 

As has been described heretofore, the topsheet 4 is made 

of a nonwoven fabric mainly of the hydrophobic synthetic fibers 

11 and having a relatively high porosity. In the nonwoven 

fabric to. form the topsheet 4, the hydrophilic fiber aggregates 

12 are dispersed. Therefore, when the topsheet 4 has received 

a large amount of liquid such as menses, the large amount of 

liquid penetrates through the topsheet 4 and then reaches the· 

absorbent core 3 below 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 

hydrophobic synthetic fibers 11 in the topsheet 4 are poorly 

resistant to the liquid penetration through the topsheet 4, and 

therefore the liquid can rapidly pass through the space between 

the hydrophobic synthetic fibers 11 in the topsheet 4 and is 

then absorbed by the absorbent core 3. In the topsheet 4, the 

aggregates 12 are dispersed, while spaced 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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~2, and is rapidly absorbed by the absorbent core 3. 

In the embodiment of the topsheet 4 illustrated in Fig. 

6, the inner wall of each hole 15 consists essentially of 

hydrophobic synthetic fibers 11. In this, therefore, the 

liquid passing through the holes 15 is rapidly absorbed by the 

absorbent core 3 below the topsheet 4. 

In case where a large amount of -liquid passes through the 

topsheet 4, the hydrophilic fiber aggregates 12 dispersed in 

the topsheet 4 will receive a part of the liquid. In this case, 

however, t'he 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. In addition, 

since the hydrophilic fiber aggregates 12 have a higher fiber 

density than that of the area not containing them in the topsheet 

4, the small part of the liquid absorbed by the hydrophilic fiber 

aggregates 12 are well retained therein, not returning to the 

surface of the topsheet 4. In particular, in the embodiment 

of the topsheet 4 illustrated in Fig. 4, the hydrophilic fiber 

aggregates 12 are in the back layer 4b and are not in the face 

layer 4a. Therefore, the surface of the topsheet 4 of this 

embodiment is kept in a dry condition, and hardly wets the skin 

of a wearer. 

On the other hand; in case where an extremely 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 body temperature and the sweat of a wearer, the moisture 

is drawn and retained by the hydrophilic fiber aggregates 12 

dispersed in the topsheet 4. Since the hydrophilic fiber 

aggregates 12 have a higher density than that of the area not 

containing them in the topsheet 4 and are dispersed in the 

topsheet 4, a sm~ll amount of water or water 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 

aggregates 12. In addition, since the hydrophilic fiber 

aggregates 12 are remote from the surface of the topsheet 4, 

the liquid or the water thus retained in the aggregates 12 hardly 

returns to the surface of the topsheet 4. 

Accordingly, the surface of the topsheet 4 is kept in a 

dry condition, not having a wet feel, and the wearer is free 

from a hot and stuffy feel°. 

The topsheet 4 may apply to a different type of sanitary 

napkin, as in Fig. 3 showing a cross-sectional view .of a 

different sanitary napkin. 

In the sanitary napkin illustrated in Fig;. 3, the topsheet 

4 is corrugated 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 longitudinal direction (direction. 
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Y.). While stretch~d in the longitudinal direction, the elastic 

member 16 is joined to the topsheet 4. Accordingly, the top 

of each hill is spaced from the absorbent core 3 owing to the 

elastic contraction force of the elastic 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 

between 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 Fig. 3, two sides of the topsheet 

4, lying opposite one another in the transverse direction, may 

stand away from the backsheet 2, and elastic members 18 

extending in the longitudina1 direction may be attached to the 

top ends of the thus standing portions of the topsheet 4 to 

thereby form 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. s. 

In the process of Fig. 7, hydrophobic 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 roll 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 intended to form the face layer 

4a of the topsheet 4. 

Hydrophobic synthetic fibers 11 having a fiber length of 

from 38 to 64 nun and hydrophilic 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 hydrophobic synthetic fibers 

11 are long and tough (i.e., have 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 short, and especially 

those of cotton are not tough but flexible. Therefore, when 

they have received the opening force of the pins 23, they are 

not carded in MD. Most of them are massed or crimped to form 

aggregates 12, and are held between the adjacent pins 23, 23. 

·As a result, the hydrophilic fiber aggregates 12 are dispersed 

in the space between the hydrophobic synthetic fibers 11 that 

have been carded in MD, and they form a fibrous web 4bl. 

The fibrous web 4bl is laminated over the fibrous web 4al, 

and.the resulting laminate is led into a through-air bonding 

hot chamber 2 5. In this hot chamber 2 5, the hydrophobic 

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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s.urfaces of the hydrophobic synthetic fibers 11. Through the 

process, a nonwoven fabric to· form the topsheet 4 is produced. 

In place of the hot chamber 25, a hot roller may be used 

for thermally bonding the ~ydrophobic synthetic fibers 11 in 

the fibrous webs. 

The nonwoven ·fabric thus produced through the process is 

composed 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-stage carding unit 22 in the 

process of Fiq. 7 may be used to form a single layer·nonwoven 

fabric to be formed into the topsheet 4. This single ·1ayer 

nonwoven fabric comprises the hydrophobic synthetic fibers 11 

and contains the hydrophilic fiber aggregates 12 dispersed 

around the fibers 11. In this case, it is desirable that the 

single layer nonwoven fabric produced is heated by pressing its 

surface against a hot roll or the like to thereby increase the 

fusion bonding strength of the fibers in the surface of the 

nonwoven fabric. This is for preventing the hydrophilic fiber 

aggregates 12 from dropping away from the surface of the 

nonwoven fabric. 

In the absorbent article of the invention described in 

detail hereinabove, the topsheet having received a large amount 

of liquid rapidly passes the liquid through it, and the 



25 

absorbent core below the topsheet absorbs the liquid. When a 

small amount of liquid or the sweat of a wearer is given to the 

topsheet, on the other hand, the hydrophilic fiber aggregates 

dispersed in the topsheet can retain the moisture to thereby 

keep 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. 

Although various exemplary embodiments have been shown 

and described, the invention is not limited to the embodiments 

shown. Therefore, the scope .of the invention is intended to 

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

1. An absorbent article comprising a topsheet, a 

backsheet and an absorbent core positioned between the topsheet 

and the backsheet, wherein; 

·the topsheet 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 that disperse in the 

sheet, and at least a part of the hydrophilic fibers that form 

the aggregates· are bonded to the surfaces of the hydrophobic 

fibers. 

2. The absorbent article as set forth in claim 1 , wherein 

the fiber 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. 

3. The absorbent article as set forth in claim 2, wherein 

the fiber density of the hydrophilic fibers that form the 

ag9regates 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 

11111111111111 11111 1111111 1111 
* C L M S * 



27 

a. face layer that receives liquid and the other being a back 

layer adjacent to the absorbent core, the hydrophilic 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/m2
, 

and the basis weight of the face layer of the topsheet falls 

between 5 and 15 g /m2
• 

6. The absorbent article as set forth in claim 1, wherein 

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 

mm. 

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

the amount of the hydrophobic fibers in the topsheet falls 

between 70 and 98 % by weight, 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. 
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