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(57) Claim

1. A liquid-permeable topsheet made of thermoplastic resin for body fluid absorbent 

articles, said liquid-permeable topsheet comprising:

a plurality of first direction ribs each comprising a top longitudinally extending in a 

first direction and opposite sides curved downward from said top and longitudinally 

extending also in the first direction and a plurality of second direction ribs each having a 

top longitudinally extending in a second direction, these first and second direction ribs 

crossing one another;

each pair of adjacent first direction ribs and each pair of adjacent second 

direction ribs crossing said pair of adjacent first direction ribs defining a respective 

liquid-permeable opening;

at respective crossings of these first and second direction ribs, the tops of the 

second direction ribs being connected with the sides of the first direction ribs so as to 

form a crossed rib structure; and

the first direction ribs extending parallel to one another in the first direction and

each pair of adjacent first direction ribs being held by the second direction ribs to be

spaced apart by u given distance defining a groove extending in the first direction and

having at its bottom the second direction ribs and the openings.
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LIQUID-PERMEABLE TOPSHEET 

FOR BODY FLUID ABSORBENT ARTICLES

BACKGROUND OF THE INVENTION

5

This invention relates to a liquid-permeable topsheet made of thermoplastic resin 

used for body fluid absorbent articles such as disposable diapers and sanitary napkins.

Conventionally, nonwoven fabric, perforated thermoplastic sheet or the like have 

been used as a liquid-permeable topsheet covering an absorbent core of body fluid

10 absorbent articles.

Obviously it is desirable that the body fluid absorbency of such articles should be 

as rapid as possible and this will be effectively achieved, for example, by orienting the 

flow of the body fluid on a topsheet or by controlling the diffusion of the body fluid in a 

predetermined direction so that the body fluid may rapidly spread over the entire

15 surface of the absorbent core. While a topsheet made of nonwoven fabric is preferable 

in that a certain degree of diffusion can be expected under a capillary effect occurring 

o between component fibres of the nonwoven fabric and the body fluid, it is difficult to
α J .:

/ , realise rapid and direction-controlled diffusion of the body fluid since the density of the
© '.1

? A nonwoven fabric for such an application is limited by a requirement that the touch of the 

”20 topsheet should be soft to the user’s
u © ao o oo oo o

ο η oQ ο o

O OQ
o <3



skin. When the perforated sheet is employed as the 

topsheet, on the other hand, the body fluid smoothly flows

on the sheet surface but can not be direction-controlled.

Accordingly, it is an object of the invention to

provide a liquid-permeable topsheet made of thermoplastic

resin so improved that a unique rib structure thereof

allows a flow of body fluid to be controlled in a 

predetermined direction.

........""

The object set forth above is achieved, according to 

the invention, by a liquid-permeable topsheet/^made of 

thermoplastic resin fc- body fluid absorbent articles, said 

liquid-permeable topsheet comprising a plurality of first 

direction ribs each comprising a ^top longitudinally 

extending in a first direction and^opposite sides curved 

down-ward from said top and longitudinally extending also 

in " a first direction, and/a plurality of second direction 

ribs each having a top longitudinally extending in a second 

direction, these fi^st and second direction ribs crossing 

one another. Each pair of adjacent first direction ribs 

and each pair of adjacent second direction ribs crossing 

said paLr of adjacent first direction ribs define each 

liquid-permeable opening. At respective crossings of these 

gCr s L d i id s ecoad=d±ree:fcion-=r4rba7== ê^^to.p.s^=:Qf=.—fche=STeeond-
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Throughout the description and claims of this specification, the word “comprise”

and variations of the word, such as “comprising" and “comprises”, is not intended to

exclude other additives or components or integers.

5 Summary of the Invention

The object set forth above is achieved, according to the invention, by a liquid- 

permeable topsheet made of thermoplastic resin for body fluid absorbent articles, said 

liquid-permeable topsheet comprising a plurality of first direction ribs each comprising a 

top longitudinally extending in a first direction and opposite sides curved down-ward

10 from said top and longitudinally extending also in the first direction, and a plurality of 

second direction ribs each having a top longitudinally extending in a second direction, 

these first and second direction ribs crossing one another. Each pair of adjacent first 

direction ribs and each pair of adjacent second direction ribs crossing said pair of 

adjacent first direction ribs define each liquid-permeable opening. At respective

15 crossings of these first and second direction ribs, the tops of the second
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direction ribs are connected with the sides of the first

direction ribs so as to form a crossed rib structure which 

is the most important feature of the invention.

With the topsheet having such rib structure, a 

plurality of first direction ribs extend in parallel to one 

another in the first direction and each pair of adjacent 

first direction ribs are held by the second direction ribs 

to be spaced from each other by a given distance. The top

of the second direction ribs are connected to the sides of 

the first direction ribs and thereby each pair of adjacent 

first direction ribs define a groove extending in the first 

direction and having at its bottom the second direction 

ribs and the openings. The groove facilitates the body

fluid to flow in the first direction rather than in the

direction which is transverse thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described more in detail with 

reference to the attached drawings, in which:

Fig. 1 is a perspective view of the topsheet 

constructed in accordance with the invention;

Fig. 2 is a sectional view taken along a line X-X in 

Fig. 1;

Fig. 3 is a view similar to Fig. 1 but showing another 

embodiment of the invention;

-3-



Fig. 4 is a view similar to Fig. 1 but showing still

another embodiment of the invention; and
a.

Fig. 5 is a perspective view of^sanitary napkin.

PREFERRED EMBODIMENTS OF THE INVENTION
Fig. 1 is a perspective view showing a surface 

configuration of a topsheet 1 constructed according to the 

invention. The topsheet 1 comprising a plurality of first 

direction ribs 2 and a plurality of second direction ribs 3 

crossing the first direction ribs 2 wherein each pair of 

adjacent first direction ribs 2 and each pair of adjacent 

second direction ribs 3 define a liquid-permeable opening 

4. Each first direction rib 2 has a top 5 longitudinally 

extending in the first direction and opposite sides 6

: curved downward from said top 5 to respective lower edges

6A. Each second direction rib 3 is flat and sheetlike one

longitudinally extending in the second direction and having 

" a top 7 defined by its upper surface. The second direction

■: , ribs 3 are connected with the sides 6 of the first

direction ribs 2 along their lower edges 6A or adjacent

1 thereto, at respective crossings of the first direction

η ribs 2 and the second direction ribs 3, and thereby each

41 pair of adjacent first direction ribs 2 are held to be

a spaced from each other by a predetermined distance so as to

form a groove 10 extending in the first direction. This

i
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groove 10 comprises at its bottom the second direction ribs

3 and the openings 4 which are liquid-permeable.

Fig. 2 is a sectional view taken along a line X-X in 

Fig. 1, showing how the lower edges 6A of the respective 

first direction ribs 2 are connected with the tops 7 of the 

respective second direction ribs 3 and how the groove 10 is 

formed by each pair of adjacent first direction ribs 2.

Fig. 3 is a perspective view similar to Fig. 1 but 

showing another embodiment of the invention in which the 

tops 7 of the respective second direction ribs 3 are 

connected with one of a pair of adjacent first direction 

ribs 2 adjacent the lower edge 6A of this first direction 

rib 2 but with the other of the pair of adjacent first 

direction ribs 2 at upper portion of its side 6. Also in 

this arrangement, the groove 10 is formed.

Fig. 4 is a perspective view similar to Fig. 1 but 

showing still another embodiment of the invention, in which 

the second direction ribs 3 are smaller than the first 

direction ribs 2 both in width and height but have the tops 

7 and the opposite sides 8 which are similar to those of 

the first direction ribs 2. The tops 7 are connected with 

the opposite sides 6 of the first direction ribs 2. The 

tops 7 of the second direction ribs 3 do not project above 

the tops 5 of the first direction ribs 2 and each pair of 

adjacent first direction ribs 2 define the groove 10

-5-



extending in the first direction.

The respective components of the topsheet 1 are

preferred to have dimensions so that the groove 10 has a 

width of ' to 3mm as measured between the opposite lower 

edges 6A of each pair of adjacent first direction ribs 2, 

the first and second direction ribs 2, 3 have widths of 0.3 

to 3mm, the first direction ribs 2 has a height of 0.2 to 

3mm, the second direction rib 3 has a height smaller then 

that of the first direction rib 2 and the opening 4 has an 

area of 0.1 to 9mm2. The first direction rib 2 has a 

thickness of 0.02 to 0.2mm and the second direction rib 3 

has a thickness which is equal to or less than the

thickness of the first direction rib 2. This topsheet 1
o.

can be obtained by thermoforming suitable thermoplastic
a.

sheet such as^polyethylene sheet. If the topsheet 1 is 

hydrophobic, the surface of the topsheet 1 may be subjected 

to a suitable treatment with a hydrophilic agent to control 

it'" wettabilit; with body fluid so that the body fluid may 

rapidly spread in the first direction under a capillary 

effect occurring between the side walls of the respective 

grooves 10 and the body fluid.

Fig. 5 is a perspective view of sanitary napkin 20

employing the topsheet 1 of the invention. The sanitary 
to 'Λο.Μβ. «.

napkin 20 is tailored^!?» rectangular shape which extends 

longitudinary in coincidence with the direction of the

-6-
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groove 10. In the use of the sanitary napkin, the tops 5 of the respective first direction 

ribs 2 come in contact with the user's skin. Consequently, the body fluid once 

discharged onto the topsheet 1 rapidly flows along the respective grooves 10 and 

spreads to the longitudinally opposite ends thereof. A quantity of body fluid flowing

5 transversely along the sanitary napkin is correspondingly suppressed and leakage of 

body fluid can be effectively avoided on both sides of the napkin 20.

The topsheet of the invention allows the flow of body fluid to be controlled by 

using the topsheet with the grooves being oriented in a predetermined direction and at 

the same time allows body fluid leakage to be prevented from occurring transversely of

10 the grooves.

15
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The claims defining the invention are as follows:

J

1. A liquid-permeabie topsheet made of thermoplastic resin for body fluid absorbent 

articles, said liquid-permeable topsheet comprising:

5 a plurality of first direction ribs each comprising a top longitudinally extending in a

first direction and opposite sides curved downward from said top and longitudinally 

extending also in the first direction and a plurality of second direction ribs each having a 

top longitudinally extending in a second direction, these first and second direction ribs 

crossing one another;

10 each pair of adjacent first direction ribs and each pair of adjacent second

direction ribs crossing said pair of adjacent first direction ribs defining a respective 

liquid-permeable opening;

at respective crossings of these first and second direction ribs, the tops of the 

second direction ribs being connected with the sides of the first direction ribs so as to

15 form a crossed rib structure; and

the first direction ribs extending parallel to one another in the first direction and 

each pair of adjacent first direction ribs being held by the second direction ribs to be 

spaced apart by a given distance defining a groove extending in the first direction and 

having at its bottom the second direction ribs and the openings.

20

, 2. A topsheet as claimed in claim 1, wherein the second direction ribs are flat and

sheetiike.

3. A topsheet as claimed in claim 1 or 2, wherein the second direction ribs are 

25 connected with the sides of the first direction ribs along their lower edges or adjacent

thereto.

4. A topsheet as claimed in claim 1 or 2, wherein the second direction ribs are 

connected with one of a pair of adjacent first direction ribs adjacent the lower edge of

30 this first direction rib and with the other of the pair of adjacent first direction ribs at an 

upper portion of its side.

X
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5. A topsheet as claimed in claim 1, wherein the second direction ribs are smaller 

than the first direction ribs both in width and height, and have tops and opposite sides 

similar to those of the first direction ribs, the tops of the second direction ribs not 

projecting above the tops of the first direction ribs.

5

6. A body fluid absorbent article, such as a disposable diaper or a sanitary napkin, 

having a liquid-permeable topsheet as claimed in any preceding claim.

7. A topsheet substantially as hereinbefore described as illustrated in any one of 

10 figures 1 to 4.

8. A body fluid absorbent article substantially as hereinbefore described as 

illustrated in Figure 5.

15

DATED 22 September, 1995

20
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ABSTRACT

To control a flow of body fluid generally occurring on 

the liquid-permeable topsheet for body fluid absorbent 

article in a predetermined direction, here is disclosed an 

improved liquid-permeable topsheet made of thermoplastic 

synthetic resin comprising a plurality of first direction 

ribs and a plurality of second direction ribs crossing the 

first direction ribs so as to a unique rib structure. Tops 

7 of the second direction ribs 3 are connected with 

opposite sides 6 of the respective first direction ribs 2 

and each pair of adjacent first direction ribs 2 define a 

groove 10 serving to guide the body fluid in the 

predetermined direction.

(Fig. 1)
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