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TOPSHEET FOR DISPOSABLE BODY FLUIDS ABSORBENT GARMENT 

AND METHOD FOR MAKING THIS TOPSHEET 

This invention relates generally to a topsheet used in 

body fluid absorbent garment such as a disposable diaper, a 

sanitary napkin or the like. 

Japanese Patent Application Publication (Kokoku) No. 

Sho57-17081 discloses a topsheet comprising a plastic film 

formed with a plurality of tapered liquid-passages. A smooth 

upper surface of the film is intended t6 put in contact with 

the skin of a wearer. The liquid-passages open in the upper 

surface of the film arid extend downward from the upper 

surf ace toward the lower surface of the film. 

Japanese Laid-Open Patent Application (Kokai) No. Hei4-

82977 discloses a topsheet comprising a pair of ribs 

extending in parallel to each other, another pair of ribs 

extending in parallel to each other and orthogonally to 

first-mentioned pair of ribs, and air-permeable and moisture-

permeable openings formed in regions defined by the two pairs 

of ribs. 

The liquid-passages and the openings ·provided in the 

foregoing topsheet certainly effective to transfer discharged 

body fluids to a liquid-absorbent core directly underlying 
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the topsheet. 

However, the topsheet disclosed in the Japanese Patent 

Application Publication No. Sho57-17081 has its upper surface 

except the openings of the respective liquid-passages put in 

direct contact with the skin of a wearer. The topsheet 

disclosed in the Japanese Laid-Open Patent Application No. 

Hei4-82977 has the ribs each presenting a cross-sectional 

shape curved so as to widen toward an absorbent core 

immediately underlying the ribs. Such topsheet is put in 

contact with the skin of a wearer not only crests of the 

respective ribs but also portions adjacent the crests. 

With these known topsheets, an area over which the 

topsheet is put in contact with the skin of a wearer 

increases as an area occupied by the openings in the upper 

surf ace (opening area ratio) ·decreases. A garment using such 

topsheet often causes stuffiness and/or eruption due to 

wearing the garment. 

In view of the problems as have been described above, 

it is a principal object of the invention to provide improved 

body fluids absorbent garment assuring a wearer to be free 

from skin eruption and/or stuffiness even when the topsheet 

used in the garment has a relatively low opening area ratio. 
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The object set forth above is achieve4, according to one 

aspect of the invention, by a topsheet for a disposable body 

fluid absorbent garment comprising the topsheet which is 

liquid-permeable, a liquid~impermeable backsheet and a 

liquid-absorbent core disposed therebetween, wherein: 

the topsheet has an upper surface intended to be put in 

contact with the skin of a wearer and a lower surface opposed 

to the upper surface, the upper surface has planar portions 

extending substantially in a horizontal plane, a plurality of 

ribs extending in parallel one to another in one direction, 

each rising from the lower surface toward the upper surface 

in each of the planar portions and presenting an inverted V­

shape in cross-section, and liquid-passages opening in the 

planar portions and extending downward through the lower 

surface from the upper surface wherein the liquid-passages 

are arranged intermittently with respect to the direction in 

which the ribs extend. 

The object set forth above is achieved, according to 

another aspect of the invention, by a method for making a 

liquid-permeable topsheet for a disposable body fluids 

absorbent garment comprising the step of feeding a web 

comprising at least any one of nonwoven fabric and 

thermoplastic synthetic resin film between at least one pair 
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o f first and second rolls arranged in parallel toeach other 

so as to engage each other and thereby to emboss the web, 

wherein: 

the first roll is formed on a smooth surface thereof 

with a plurality of ribs extending in parallel to an axis of 

the first roll and each presenting a cross-section in an 

inverted V-s·hape and pyramidal recesses arranged between each 

pair of the adjacent ribs intermittently in parallel to the 

axis; the second roll is formed on a smooth surface thereof 

with first pyramids adapted to be received by the pyramidal 

recesses and second pyramids arranged on the same 

circumferential line on the second roll alternately with the 

first pyramids with the respectively adjacent ribs 

therebetween; and 

the web is fed between the first and second rolls to 

form liquid-passages extending in the direction of a 

thickness of the web toward one direction at least under the 

cooperation of the pyramidal recesses with the pyramids, on 

one hand, and ribs each presenting a cross-section in an 

inverted V-shape and projecting toward the other direction 

are formed at least under the cooperation of the ribs with 

the first and second pyramids, on the other hand. 
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F ig. 1 is a perspective view showing a sanitary napkin 

as partially broken away; 

Fig •. 2 is a fragmentary perspective view showing a 

topsheet in an enlarged scale; 

Fig. 3 is a sectional view taken along a line III-III 

in Fig. 2; 

Fig. 4 is a sectional view taken along a line IV-IV in 

Fig. 2; 

Fig. 5 is a side view of a pair of embossing rolls; 

Fig. 6 is a fragmentary developed view of an upper 

roll; and 

Fig. 7 is a fragmentary developed view of a lower roll. 

Details of a disposable body fluids absorbent garment 

according to the invention will be more fully understood from 

the description of a sanitary napkin as a specific embodiment 

of the invention given hereunder in reference with the 

accompanying drawings. 

A sanitary napkin shown by Fig. 1 in a fragmentary 

perspective view as partially broken. away comprises a liquid­

. Permeable topsheet 1 defining a surface intended to be in 

contact with the skin of a wearer, a liquid-impermeable 

backsheet 2 defining a surface out of contact with the skin 
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o f a wearer and a liquid-absorbent core 3 disposed between 

these two sheets 1, 2. The topsheet 1 and the backsheet 2 

are identical to each other in shape as well as in size and 

placed one upon another. Over their portions extending 

outward beyond a peripheral edge of the absorbent core 3, 

these sheets 1, 2 are bonded ·together by means of heat­

sealing or adhesive agent (not shown). 

The topsheet 1 is made of a nonwoven fabric, more 

preferably of a nonwoven fabric containing thermoplastic 

synthetic fibers of 60 ~ 100 % by weight or a thermoplastic 

synthetic resin film and has a plurality of ribs 11 extending 

in parallel one to another transversely of the napkin and a 

plurality of liquid-passages 16 formed between .each pair of 

adjacent ribs 11. 

The backsheet 2 is made of a thermoplastic synthetic 

resin film and the absorbent core 3 is formed from fluff pulp 

or a mixture of such fluff pulp and a hydrocolloid material 

of high water absorptivity. 

Figs. 2, 3 and 4 are a fragmentary perspective view 

showing the topsheet 1 in an enlarged scale and sectional 

. views taken along lines III-III, IV-IV, respectively, in Fig. 

2. Each of the ribs 11 on the topsheet 1 presents a gene~ally 

inverted V-shaped cross-section and has a crest 13 defined by 
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an included angle of 10 - 90° • The crests 13 of the 

adjacent ribs 11 are spaced apart from each other by 0.5 - 5 

mm. Betwe~n each pair of the adjacent ribs 11, the topsheet 

1 is formed with planar portions 14 extending in a 

substantially horizontal plane and the liquid-passages 16. 

Each of the planar portions 14 has an upper surface 14A 

facing the skin of a wearer and a lower surf ace 14B remote 

from the skin of the wearer. Each of the ribs 11 rises from 

the upper surf ace 14A so that the crest 13 lies at a height 

of h above the upper surface 14A. The height h is preferably 

in a range of 0.2 - 2 mm. 

Each of the liquid-passages 16 extends downward from an 

upper opening 16A in the upper surface 14A beyond the lower 

surface 14B to a lower opening 16B. A lengt~ of the liquid­

passage 16 as measured from the upper opening 16A to the 

lower opening 16B is preferably dimensioned to be in a range 

of 0. 2 - 3 mm. A diameter of the liquid-passage 16 is 

gradually reduced from the upper opening 16A toward the lower 

opening 16B preferably so that transversely opposite walls as 

viewed in Fig. 3 defining this liquid~passage 16 include an 

angle A of 20 ~ 110° therebetween and the lower opening 16B 

has an area of 0.1 - 2 mm2 • While a cross-sectional shape of 

the liquid-passage 16 as viewed in the radial direction is 
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not critical, it is preferable in general that the liquid-

passage 16 presents a circular or polygonal cross-section not 

only from the viewpoint of an appearance but also from the 

viewpoint of a convenience for manufacturing process. Figs. 

2 and 3 illustrate the upper opening 16A as presenting an 

equilateral hexagonal cross-section. Referring to Fig. 3, 

the walls defining each of the liquid-passages 16 slope down 

at the same angle as the angle at which the walls of the ribs 

11 slope down so as to de·fine continuous surfaces. The 

liquid-passages 16 are arranged at a pitch of 0.5 - 5 nnn 

along the direction in which the ribs 11 extend. 

The topsheet 1 constructed as has been described above 

is used with the lower openings 16B of the respective liquid­

passages 16 put in contact with the absorbent core 3 so that 

body fluids discharged onto the topsheet 1 may be transferred 

under a capillary action of the liquid-passages 16. To 

promote such transfer of body fluids, it will be effective to 

coat the_topsheet 1 in the proximity of the lower openings 

16B with an agent making the topsheet 1 hydrophilic if the 

topsheet 1 is made of a nonwoven fabric composed of 

. hydrophobic thermoplastic synthetic fibers or a thermoplastic 

synthetic resin film. Having the topsheet 1 -adapted to be 

used in a manner as shown by Fig. 1 wherein the transversely 
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extending ribs 11, the napkin is readily curved 

longitudinally of the body of a wearer as the napkin is held 

against the vaginal opening of the wearer. In addition, the 

presence of the ribs 11 serves to prevent lon9itudinal 

creases from generating on the topsheet 1. .Consequently, the 

napkin evenly fits to the body of the wearer around her 

vaginal opening and does not give her an uncomfortable 

feeling to wear. Furthermore, such topsheet is advantageous 

also in that, while the crests 13 of the respective ribs 11 

are put in contact with the skin of the wearer as the napkin 

is worn, the planar portions 14 remain spaced from the skin 

of the wearer and thereby aeration channels (grooves) are 

formed between each pair of the adjacent ribs 11 extending 

transversely of the napkin. Such aeration channels serve to 

alleviate a possibility that the wearer might otherwise 

suffer from eruption and/or stuffiness. 

Figs. 5, 6 and 7 are a side view of a pair of embossing 

rolls 101, 102 used to treat a nonwoven fabric or film 100 

and thereby to obtain the topsheet 1 {or its original roll), 

and respective fragmentary developed views of these rolls 

. 101, 102. The axes of the respective rolls 101, 102 extend 

transversely as viewed in Fig. 6 and the res·pective ·rolls 

101, 102 rotate vertically as viewed in Fig. 7. Figs. 6, 7 
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include sectional views showing surface configurations of the 

respective rolls and dimension values in mm of important 

parts. 

Referring to Fig. 6, the upper roll 101 is formed with 

hexagonal pyramids 106 each having a height of 1.57 mm at a 

pitch of 1. 73 mm in the axial direction and at a pitch of 3. 0 

mm in the circumferential direction. Between a pair of the 

axially adjacent hex~gonal pyramids 106, there is formed a 

relatively low trigonal pyramid 107. The crests of these. 

trigonal pyramids are arranged on a line P-P defined by the 

hexagonal pyramids 106 aligned along the same circumferential 

line. Relative height of these hexagonal pyramids 106 and the 

trigonal pyramids 107 will be seen in a sectional view taken 

along the line P-P. 

The lower roll 102 shown by Fig. 7 is formed with 

conical recesses 111 each having a depth of 1.63 mm at a 

pitch of 1.73 mm in the· axial direction and at a pitch of 3.0 

mm in the circumferential direction. In addition, the lower 

roll 102 is formed with a plurality of axially extending 

inverted v-shaped ribs 112 at a pitch of 1. 5 mm in the 

circumferential direction. Between each pair of the axially 

adjacent recesses 111, there is formed a planar portion 113. 

These upper and lower rolls 101, 102 are combined so 
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that the hexagonal pyramids 106 on the upper roll 101 are 

received by the corresponding conical recesses 111 on the 

lower roll _102 and the ribs 112 lie between each pair of rows 

of the axially aligned hexagonal pyramids 106. At the same 

time, each of the ribs 112 lies between each pair of the 

circumferentially adjacent hexagonal pyramid 106 and trigonal 

pyramid 107 and squeezed between these two pyramids 106, 107. 

It should be understood that the upper and lower rolls 101, 

102 are combined with each other so as to leave therebetween 

a predetermined clearance, for example, a clearance in the 

order of 0.04 mm. The pair of rolls 101, 102 adjusted as has 

been described above is supplied with a point-bonded nonwoven 

fabric 100 made of polypropylene/polyethylene composite 

fibers having a basis weight of 10 - 40 g/m2 , a fineness of 

4 d and a length of 51 mm. · The liquid-passages 16 and the 

ribs 11 are formed by the hexagonal pyramids 106 and the ribs 

112, respectively, as the point-bonded nonwoven fabric 100 

passes through the pair of rolls 101, 102. As a result, the 

topsheet 1 (or its original roll) is obtained, in which the 

lower openings 16B of the liquid-passages 16 have thier areas 

of O. 2 - O. 3 mm2 , respectively, and their total area occupies 

10 - 15 % of a surface area of the topsheet. ·The upper and 

lower rolls 101, 102 are adapted to squeeze the nonwoven 
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fabric 100 at a predetermined pressure and also to heat the 

nonwoven fabric 100 at a predetermined temperature. 

The novel liquid-permeable topsheet for the garment 

allows the crests of the respective ribs to come in contact 

with the skin of the wearer as the garment is worn because 

the topsheet is provided with a plurality of inverted V­

cross-section ribs extending in parallel one to another in 

one direction. The upper openings of the respective liquid­

pasages serving to transfer body fluids to the absorbent core 

are provided in the planar portions lying at a level lower 

than the crests of the respective ribs. Consequently, even 

when the total area of the openings is relatively small with 

the surface area ·of the topsheet, this novel topsheet can 

avoid any apprehension that the topsheet migh~ tightly fit to 

the skin of the wearer and cause stuffiness and/or eruption. 
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WHAT IS CLAIMED IS: 

1. Topsheet for a disposable body fluids absorbent garment 

comprising said topsheet which is liquid-permeable, a liquid-

impermeable backsheet and a liquid-absorbent core disposed 

therebetween, wherein: 

the topsheet has an upper surface intended to be put in 

contact with the skin of a wearer and a lower surface opposed 

to the upper surf ace, the upper su·rface has p~anar portions 

extending substantially in a horizontal plane, a plurality of 

ribs extending in parallel one to another in one direction, 

each rising from the lower surface toward the upper surface 

in each of the planar portions and presenting an inverted V-

shape in cross-section, and liquid-passages opening in the 

planar portions and extending downward through the lower 

surf ace from the upper surface wherein the liquid-passages 

are arranged intermittently with respect to the direction in 

which the ribs extend. 

2. The topsheet ·according to Claim 1, wherein the ribs 

_extend transversely of the garment when the topsheet is used 

in the garment. 
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3. The topsheet according to Claim 1, wherein the topsheet 

is made of any one of a nonwoven fabric, a plastic film, and 

a laminate~ sheet of a nonwoven fabric and a piastic film. 

4 • Method for making a liquid-permeable topsheet for a 

disposable body fluids absorbent garment comprising the step 

of feeding a web.comprising at least any one of a nonwoven 

fabric and a thermoplastic synthetic resin film between at 

least one pair of firs~ and second rolls arranged in parallel 

to each other so as to engage each other and thereby to 

emboss the web, wherein: 

the first roll is formed on a smooth surface thereof 

with a plurality of ribs extending in parallel to an axis of 

the first rol~ and each presenting a cross-section in an 

inverted v-shape and pyramidal recesses arranged between each 

pair of the adjacent ribs intermittently in parallel to the 

axis; 

the second roll is formed on a smooth surface thereof 

with first pyramids adapted to be received by the pyramidal 

recesses and second pyramids arranged on the same 

circumferential lines on the second roll alternately with the 

first pyramids with the respectively adjacent ribs 

therebetween; and 
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the web is fed between the first and second rolls to 

form liquid-passages extending in the direction of a 

thickness of the web toward one direction at least under the 

cooperation of the pyramidal recesses and the pyramids, on 

one hand, and ribs each presenting a cross-section in an 

inverted V-shape and projecting toward the other direction 

are formed at least under the cooperation of the ribs with 

the first and second pyramids. 


