-.1 - FOPSHEET OF BODY FLUI D ABSORPTI VE ARTI CLES AND METHOD FOR NARFRRESARE
The present invention relates to a topsheet used for body fluid absorptive
articles such as sanitary napkins and di sposabl e diapers and also to a

met hod for making the topsheet. It is well known to forma topsheet used
for body fluid absoptive articles, to provide this sheet with a plurality
of liquid passages each extending through the sheet from an upper opening
to a | ower opening so that the upper surface conmes in contact with a
wearer's skin, and the | ower openings of the |iquid passages are in contact
W th a |iquid-absorbent core, and thus body fluids are introduced into the

| i qui d- absor bent corerdygj&rﬁgaogagbbgafﬁv tiégbwg hﬁgggg‘%ﬁl n the

respective |iquid passages. For exanple, Japanese Patent I cati on No.

1982-17081 discloses a techni qug, ﬁﬁ%ﬁobh?6§%mhﬁﬁﬁ9%ﬁ&mﬁade of pol yet hyl ene
I'n e tor

sheet is provided with |iquid passages eac m of truncated
cone-shaped capillary tube and a | ower end of each |iquid passage is
arranged in close contact with a |iquid-absorbent core.

The present invention relates to a topsheet used for
body fluid absorptive articles such as sanitary napkins and
Idisposable diapers and also to a method for making the
topsheet.

It is well known to form a topsheet used for body fluid
absoptive articles, to provide this sheet with a plurality of
liguid passages each extending through the sheet from an
upper opening to a lower opening so that the upper surface
comes in contact with a wearer's skin, and the lower openings
of the ;iquid passages are in contact with a liquid-absorbent
core, and thus body fluids are introduced into the liquid-
absorbent core under a capillary-actipn occurring within the
respective liquid passages.

For example, Japanese Patent Publication No. 1982-17081
discloses a technique such that a topsheet made of
polyethylene sheet is provided with liquid passages each in
the form of truncated cone~shaped capillary tube and a lower
end of each liquid passagé is arranged in close contact with

a liquid-absorbent core.
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-2- Japanese patent application Disclosure No. 1992-58950 discl oses a
techni que such that thernoplastic synthetic fibres are melt-blown to form
nonwoven fabric which is then formed with |iquid passages and fibrous fl uff
is formed around | ower openings of the liquid passages to obtain a
topsheet. In both of the above-nentioned prior techniques, the | ower end of
each liquid passage should be always in close contact with the

| i qui d- absor bent core. However, the topsheet which is thin and | ess
rigidis readily winkled duri'ng the pracfical use of the body fluid
absorptive articles and, in consequence, the |ower end of each |liquid
passage is separatgg
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fluff pulp, A § Qégtgférﬁgf¥ﬁblown to form nonwoven fabric which is then
formed with liquid passages and fibrous fluff is formed
around lower openings of the liquid passages to obtain a
topsheet.

In both of the above-mentioned prior techniques, the
lower end of each liquid passage should be always in close
contact with the liquid-absorbent core; However, the
topsheet which is thin and less rigid is readily wrinkled
during the practical use of the body £fluid absorptive
articles and, in conseguence, the lower end of each liquid
passage is separated from +the liquid-absorbent core,
preventing the body fluids from being smoothly transferred
into the liquid-absorbent core.

Generally, the soft touch is indispensable to the body
fluid absorptive articles. For ekample, in the case of the
liquid-absorbent core formed of £1uff pulp, a density thereof
is limited, since an excessively high density of the fluff
pulp wou;d give a wearer the unpleasant stiff touch.
However, an excessively low density of the fluff pulp would

reduce the diffusibility of the body fluids. As a result, the

body fluids transferring from the liquid passages to the



is limsted, since an excessively high density of the fluff pulp would give
a wearer the unpleasant stiff touch. However, an excessively |ow density of
the fluff pulp woul d reduce the diffusibility of the body fluids. As a
result, the body fluids transferring fromthe liquid passages to the - 3-
| i qui d- absorbent core can not rapidly diffuse laterally fromthe | ower

openi ngs and the body fluids stay on the topsheet for a correspondingly

| onger tine, giving a wearer the disconfortable feel of wetness.
Accordingly, it is a principal object of t3re invention to solve the problem
encountered by the previously nmentioned prior techniques by conposing a

topsheet from,g first sheet gnd a second,sheet.. bqndi.ng the second sheet. to-
the first she&ﬁ%ﬁ&ﬁog%&n%oﬁgﬁ?@’ BP Ry @é“%l‘f?‘1 &i B%E%gg%sfsrm ned

t hrough the first sheet and,adjusting a.densi .of the second sheet at a
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I s achi eved, according to an _. L.
: for a correspondingly longer time, giving a wearer the

discomfortable feel of wetness.

Accordingly, it is a principal object of the invention
'Eo solve the problem encountered by the previously mentioned
.prior techniques by compésing a topsheet from a first sheet
and a second sheet, bonding the second sheet to the first
sheet around _lower openings of respective liquid passages
formed through the first sheet and adjusting a density of the
second sheet at a level of a density of a ligquid-absorbent

core.

The object set forth above is achieved, according to an
aspect of the invention, by a topsheet for body fluid
absorptive articles comprising ‘this ~liguid-permeable
_topshéet including a plurality. of liquid passages each
extending therethrough from an upper opening to a lower
opening and a skin-contacting area extending continuously
around the upper openings of said liquid passages, a liquid-
impermeable backsheet and a liquid-absorbent core sandwiched

between these sheets, said topsheet comprising: a first sheet



aspect. of the invention, by a topsheet for body fluid absorptive articles
conprising this |iquid-pernmeable topsheet including a plurality of liquid
pdssages each extending therethrough froman upper opening to a | ower

- opening and a skin-contacting area extendi ng continuously around the upper
openings of said |liquid passages, a |iquid- inperneable backsheet and a

| i qui d- absorbent core sandw ched between these sheets, said topsheet
conprising: a first sheet -4- made of thernoplasitc synthetic resin
sheet and provided with said liquid passébés and said skin-contacting area,
and a second sheet underlying said first sheet and bonded thereto around

the | ower openinhgs_.qof the respectLy Lguid. S : L N. sai ond
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hi gher than a depsity .of fibres contained.in said liguid-absorben ore.
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around the lower openings of the respective liquid passages;

wherein said second sheet is made of mechanically intertwined
.fibres only and has a density higher than a density of fibres
contained in said liquid-absorbent core.

Preferably, the second sheet of said topsheet is fibre-
oriented in the longitudinal direction of said topsheet and
the second sheet is composed of a mixture of 70 to 100% by
weight of cellulose fibres and 30 to 0% by weight of
thermoplastic synthetic fibres.

The object set forth above is achieved, according to
another aspect of the invention, by a method for making a
topsheet used in body fluid absorptive articles comprising
this ligquid-permeable topsheet including a plurality of
liquid passages each extending therethrough from an upper
opening to a lower opening and a skin-contacting area
extending continuously around the upper openings of said
liquid passages, a liquid-impermeable backsheet and a liquid-
absorbent core sandwiched between these sheets, said method
comprising steps of: blowing molten fibres from a melt-blow

extruder against a forming die having a plurality  of
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weidght of cellulose fibres and 30 to 0% by wei ght of thernoplastic
symthetic fibres. The object set forth above is achieved, according to
anot her aspect of the invention, by a nethod for nmaking a topsheet used in
body fluid absorptive articles conprising this |iquid-perneable topsheet
including a plurality of liquid passages each extendi ng therethrough from
an upper opening to a | ower opening and a skin-contacting area extending
continuously around the upper openings_q%_said | i qui d passages, a

| i qui d-i nper neabl e backsheet and a |iquid- absorbent core sandw ched

bet ween these sheets, said nethod conprising steps of: blow ng nolten
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die; bringing a heating element in contact with said melt-
blown nonwoven fabric at said tops to form openings each
defined by an indented periphery; and feeding fibrous web
comprising mechanically intertwined fibres only and having
a density higher than a density of fibres contained in said
liquid-absorbent core onto said melt-blown nonwoven fabric
and thereby mechanically entwining said fibrous web around
said indented peripheries to obtain said topsheet..

Preferably, the fibrous web is fibre-oriented in the
longitudinal direction of said topsheet. The fibrous web is
preferably composed of a mixture of 70 to 100% by weight of
cellulose fibres and 30 to 0% by weight of thermoplas_tic
synthetic fibres.

In the topsheet constrﬁcted in the above-mentioned
manner according to the invention, the second sheet is bonded
to the first sheet around the lower openings of the
respective liquid passages and thereby integrated with the
first sheet. Thus, the topsheet has its rigidity improved

sufficiently to prevent the tcpsheet from being wrinkled and

to restrict the deformation of the lower openings.



.conpri sing nechanically intertwined fibres only and having a density higher
‘than a density of fibres contained in said |iquid-absorbent core onto said
mel t - bl own nonwoven fabric and thereby nmechanically entw ning said fibrous-
web around said indented peripheries to obtain said topsheet. Preferably,
the fibrous web is fibre-oriented in the longitudinal direction of said
topsheet. The fibrous web is preferably conposed of a m xture of 70 to 100%
by wei ght of cellulose fibres and 30 to g@bby wei ght of thernopl astic
synthetic fibres. In the topsheet constTucCted in the above-nenti oned manner
acgording to the invention, the second sheet is bonded to the first sheet
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1 quid passaggseg rl(laawrr]:g[lgrea e|1|1 :Lty q%.gg%er than a density of the fibres
contained by the liquid-absorbent core, on one hand, and the
second sheet is in contact with the liquid-absorbent core, on
the other hand, so the body fluids having reached the lower
openings of the respective liquid passages not only can be
smoothly transferred immediately downward through the second
sheet into the liquid-absorbent core but also can be rapidly
diffused through the second sheet in the surface-direction
and then transferred into the liguid-absorbent core.

The second sheet is fibre-oriented in a desired
direction and the body fluids can be easily diffused
particularly in the diredtion corresponding to said fibre-
orientation. For example, said fibre-orientation may be
selected so as to coincide with the longitudinal direction of
the body fluid absorptive goods to assure that the body
fluids be rapidly diffused longitudinally of the liquid-
absorbent core and the entire liquid—absorbeﬁt core be
efficiently used.

According to the method of the invention for making the
topsheet, the openings respectively defined by the indented

peripheries can be formed by melting the protrusions formed



The periphery of each | ower opening is bonded to the second sheet having a
density higher than a density of the fibres contained by the

| i qui d- absorbent core, on one hand, and the second sheet is in contact with
t he |iqui d-absorbent core, on the other hand, so the body fluids having
reached the | ower openings of the respective |liquid passages not only can
be snoothly transferred i nmedi ately downward t hrough the second sheet into
the |iqui d-absorbent core but also can be rapidly diffused through the
second sheet in the surface-direction ar@-then transferred into the

| i qui d- absorbent core. The second sheet is fibre-oriented in a desired
direction and the body fluids can be easily diffused particularly in the
direction coPPedBEnd@iF1RIWUR PIPRERD oFRNt G PBA. theof1BEIMNS el iy
fibre-orientation may be selected so as to coincide with the |ongitudinal
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be rapidly diffused longitudinally of the Iiquid- absorbent core and the
entire |iqui ofabebs wek mayrhe paséiyidissntan anficeek tably entangled hod
of the invention for making the topsheet, the openings respectively defined
by the i ndentzdupdr sphdrpesineriss f ormed bgonseguepcehetipe atelitsipiowr or ned

nowoven fabric can be easily integrated with the fibrous web.

The invention will now be described by way of example with

reference to the -accompanying drawings, in which: -

Fig. 1 is a perspective view of a sanitary napkin having

a topsheet according to an embodiment of the invention;
Fig. 2 is a fragmentary sectional view taken along a
line X-X in Fig. 1l; and
Fig. 3 is a diagram schkematically.illustrating a

production line for forming the topsleet.

Referring to Fig. 1 a sanitary napkin 1 utilizing a
topsheet 2 ...:=. is shown as partially broken
away. The napkin 1 comprises the liquid-~permeable topsheet
2, a liquid—impermeable backsheet 3 and a liquid-absorbent
core 4 sandwiched between these sheets 2, 3. The topsheet 2 .

entirely wraps the liquid-absorbent core 4 with overlapped .



-7; bn the nelt-bl own nonwoven fabric and the fibrous web is fornmed by
mechanically intertwined fibres so that the fibres of this web may be
easily disentangled and reliably entangled around said peripheries. 1In
consequence, the nelt-blown nowoven fabric can be easily integrated with
the fibrous web. The invention will now be described by way of exanple with
reference to the acconpanying drawings, in which:- Fig. 1 is a perspective
view of a sanitary napkin having a topsheet according to an enbodi nent of
the invention; Fig. 2 is a fragnentary w¥Ttional view taken along a line

X-Xin Fig. 1; and Fig. 3 is a diagramschematically illustrating a
production |ine .f f.arim e . f i o_Ei a_sapitary
napkin 1 ut iqqucﬁ"fgéea st%'é{pgs %ée % th%&%la%e%on@%degol ggc}’soghgﬁégsapgg%%al |y
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bet ween thesl%nsghietquir?dll%i o-l‘;:hpeostioipes héar?cis 21:hereof bonded to each other
along longitudinally opposite ends of the napkin 1,
respectively.. The backsheet 3 is interposed between the
topsheet 2 and the liquid-absorbent dore 4 on the rear side
of the napkin 1.

Fig. 2 is a fragmentary sectional view taken along a
line X~-X in Fig. 1, schematically showing a state in which the
topsheet 2 is in contact with the liquid—absorbent core 4.
The topsheet 2 comprises an upper sheet 5 lying on the side of
a wearer's skin and a lower sheet 6 lfing on the side of the
liguid-absorbent core 4. the upper sheet 5 has an upper
surface 7, a lower surface 8, liguid passages 10 each
extending from the upper surface 7 to the lower surface 8 over
a height of h, and a skin-contacting area 13 continuously
extending around upper openings 11 of the respective liquid-
passages 10. The loﬁer sheet 6 has an upper surface 15, a
lower surface 16, and an exposed area 17 within the
respective ligquid passages 10, and a non~-exposed area 18
opposed to the skin-contacting'area 13. The lower surface 16

is planar at least over the exposed area 17 or rounds out

toward the ligquid-absorbent core 4, i.e., does not rise into



-entirely waps the |iquid-absorbent core 4 with overl apped opposite side
edges thereof bonded to each other on a rear side of the napkin 1 and with
upper and |ower |ayers of |ongitudinally opposite ends thereof bonded to
each other along longitudinally opposite ends of the napkin 1,

respectively. The backsheet 3 is interposed between the topsheet 2 and the
| i qui d- absorbent core 4 on the rear side of the napkln 1. Fig. 2is a
fragmentary sectional view taken along a_line X-X in Fig. 1, schematically
showi ng.a state in which the topsheet 295 in contact with the

| i qui d- absorbent core 4. The topsheet 2 conprises an upper sheet 5 |lying on
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16 is preferably similar to the exposed area 17.

In the upper sheet 5, lower openings 12 of the liquid

passage 10 has its periphery 12A indented by plurality of

P irregularities and fluffs. On the other hand, the lower
sheet 6 comprises a web formed by fibres mechanically
intertwined together and entwined also with the periphery so
as to be integrated with the upper sheet 5 and thereby to form
the topsheet 2.

The upper sheet 5 is.formed by f£film of thermoplastic
synthetic resin or nonwoven fabric sheet of thermoplastic
synthetic fibres Iand hydrophobic. The synthetic resin film
may be, for example, polyethylene £ilm having a thickness of
0.01 to 0.10 mm and the aonwoven fabric sheet may be, for
example, melt blown nonwoven fabric having a weight per unit
area of 5 to 100g/m?.

The lower sheet 6 is formed by fibrous web comprising 70
to 100% by weight of cellulose fibres such as pulp or rayon
mixed with 30 to 0% by weight of thermoplastic synthetic
fibres. The lower sheet 6 is more hydrophilic than the upper

sheet 5 and has a density higher than a density of the fibres



| ower * surface 16, and an exposed area 17 within the respective liquid

passages 10, and a non-exposed area 18 opposed to the skin-contacting area
13. The lower surface 16 is planar at |east over the exposed area 17
rounds out toward the |iquid-absorbent core 4, i.e., does not rise into
the respective |liquid passages 10, so the |lower surface 16 is easily

brought into close contact with the |iquid-absorbent core 4. Over the

non-contacting area 18, the |l ower surface 16 is preferably simlar to the

or

exposed area 17. In the upper sheet 5,-k8wer openings 12 of the liquid
passage 10 has its periphery 12A indented by plurality of irregularit
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adjust the density of the lower sheet 6 at a level higher than
a density of said filuff pulp. Usually, the density of such
fluff pulp is selected in a range from 0.02 to 0.1 g/cm’.
Many of the fibres forming the lower sheet 6 have an
orientation longitudinal of the napkin 1 and body fluids
easily diffuse particularly in the direction corresponding
to said orientation under capillary action. If it is
desired, the lower sheet 6 primarily composed of cellulose
fibres may be added and mixed with 30% by weight or fewer of
thermoplastic synthetic fibres to achieve the diffusibility
of body fluids higher than such diffusibility achieved by the
lower sheet formed by 100 % by weight of cellulose fibres.
Each liguid passage 10 of the upper sheet 5 may be a
capillary tube tapered toward to the liquid-absorbent core 4,
a capillary tube tapered in the reverse direction, or a
cylindrical capillary tube of a uniform diameter. The liquid
passage 10 preferably has a length of 0.1 to 7mm. The upper
and lower openings 11, 12 may be circular, polygonal or of any
other appropriate shape and its diameter is preferably 0.3 to

7mm.
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may be, for exanple, polyethylene filmhaving a thickness of 0.01 to 0.10
mm and the nonwoven fabric sheet nmay be, for exanple, nelt bl own nonwoven
fabric having a weight per unit area of 5 to [err] The lower sheet 6 is
formed by fibrous web conprising 70 to 100% by wei ght of cellul ose fibres
such as pulp or rayon mxed with 30 to 0% by wei ght of thernoplastic
synthetic fibres. The | ower sheet 6 is nore hydrophilic than the upper
sheet 5 and has a density higher than a gensity of the fibres -10-
formng the |iquid-absorbent core 4. WhER t he l'i qui d- absorbent core 4 is
formed, for exanple, by a mxture of fluff pulp and hi gh absorption pol yner
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fibres formn ower sheet 6 have an orientation |ongi t he
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forming die, a melt-blow extruder 52 opposed to the roll 51,
a heating roll 53 adapted to be adjusted at a desired
temperature, a fibrous web feeder 54 and a take-up means 62.

The roll 51 is provided around its outer peripheral
surfacé. with a plurality of protrusions 58 having a
substantially uniform height and each. having a flat top and
indents 59 around the respective protrusions 58. The entire
periphery of the roll 51 is provided with a plurality of fine
through-holes (not shown) communicating with suction means
41 provided within the roll 51.

Molten fibres 40 are blown from the melt-~-blow extruder
52 against the outer peripheral surface of the roll 51 under
the action of the suction means 41 to form a melt-blown
nonwoven fabric 40a following the protrusions 58 and the
indents 59.

The heating roll 53 is arranged to come in contact with
flat tops 60 of the respective protrusions 58 and melts the
nonwoven fabric 40a interposed between the heating roll 53
and the flat tops 60 on the respective flat tops 60 so as to

form openings 61.



«to said orientation under capillary action. If it is desired, the | ower
sheet 6 primarily conposed of cellulose fibres nmay be added and m xed with
30% by wei ght or fewer of thernoplastic synthetic fibres to achieve the
diffusibility of body fluids higher than such dif fusibility achi eved by
the | ower sheet forned by 100% by wei ght of cellulose fibres. Each liquid
passage 10 of the upper sheet 5 may be a capillary tube tapered toward to
the |iquid-absorbent core 4, a capillary tube tapered in the reverse
diTection, or a cylindrical capillary twe of a uniformdianeter. The

i quid passage 10 preferably has a length of 0.1 to 7mm The upper and
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means 41 and simultaneously the. web 42 is entwined with the
melt-blown nonwoven fabric aféund the respective ope:qings 61
under the action of a pressure roll 56. The melt-blown
nonwoven fabric 40a and the web 42 integrated in this manner
are taken up by the take-up means 62 to obtain an uncut roll
2A for the topsheet 2. This uncut roll 2A will be cut into
individual sheets dimentioned appropriatedly to be used for
individual napkins 1.
The construction of the uncut roll 2A made by the above-
mentioned method is related with thé construction of the
individual topsheet 2 which is cut from the uncut roll 2A so

that the melt-blown nonwoven fabric 40a and the web 42 form

the upper and lower sheets 5, 6, respectively; the portions

%

deformed by the protrusions and the indents form the liquid
passages 10 and the skin-contacting area 13, respectiveiy;
and the portions of the web overlying the respective tops 60
of the protrusions form the exposed area 17. The exposed area
17 does not rise toward the upper openings 11 in the topsheet
1 and is reliably brought in contact with the | liquid-

absorbent core 4 when used in the napkin 1, since the tops 60



.a heating roll 53 adapted to be adjusted at a desired tenperature, a
fibrous web feeder 54 and a take-up nmeans 62. The roll 51 is provided
around its outer peripheral surface with a plurality of protrusions 58
havi ng a substantially uniform height and each having a flat top and

I ndents 59 around the respective protrusions 58. The entire periphery of
the roll 51 is provided with a plurality of fine through-holes (not shown)
comuni cating with suction neans 41 provided within the roll 51. Mlten
fibres 40 are blown fromthe nelt-bl ow-@3truder 52 agai nst the outer

peri pheral surface of the roll 51 under the action of the suction nmeans 41
to.forma nelt-bl own nonwoven fabric 40a follow ng the protrusions 58 and
the indents &» fdEheating roll 53 is arranged to cone in contact with
flat tops 60 of the respective protrusions 58 and nelts the nonwven fabric
40a i nterposed befherfiroumateRy #31 |153 farmead e by aWebopgoBprdfiinge

respective flat tops 60 so as to form openi ngs 61.
: mechanically intertwined fibres only such as random web, card

web, air-laid web or nonwoveh fabric obtained by subjecting
any of these webs to entwinement under a high pressure of
water jet and adjusted to have a density higher than a density
of the fibers contained in the liquid-absorbent core 4 to be
actually employed. The fibrous web 42 contains hydrophilic
cellulose fibres such as pulp or rayon occupying 70 to 100%
by weight with respect to a total amount of used fibres and,
if desired, such hydrophilic fibres may be mixed with
hydr.ophobic thermoplastic synthetic fibres of 30 to 0% by
weight. Such web or nonwoven fabric is usually fibre-
oriented in the machine direction during its making process
and therefore the web 42 is fed and/or cut so that the fibre-
orientation may coincide with the longitudinal direction of
the napkin 1 to be manufactured.

The topsheet of the invention allows the deformation of
the liquid passages to be effectively restricted by bonding
the lower sheet to the upper sheet.

The lower sheet is adjusted to have a density higher
than a density of the liquid-absorbent core énd consequently

the body fluids, after they have reached the lower end of each



+-12- .The fibrous web feeder 54 feeds a web 42 through a pair of guide rolls
55 onto the nonwoven fabric 40a which has been forned wth the openings 61
under the action of the suction neans 41 and sinul taneously the web 42 is
entwi ned with the nelt-blowm nonwoven fabric around the respective openings
61 under the action of a pressure roll 56. The nelt-blown nonwoven fabric
40a and the web 42 integrated in this nmanner are taken up by the take-up
nmeans 62 to obtain an uncut roll 2A for the topsheet 2. This uncut roll 2A
wi Il be cut into individual .sheets di neAroned appropriatedly to be used
for individual napkins 1. The construction of the uncut roll 2A nade by the
above- nenti_oned, thod is related with the construction of. the Jindividual
Copeheet 2 WG PASRRGE, oRPENBOLH HEMPBLR tohYoBetRET SER AT Lo T
nonwoven fabric 40a and the web 42 form.the upper and | ower sheets 5, 6,
respect i vel y-O4&F SHELT; %Eod@%ﬁ?&i"'&'qWEﬁ%& S Ui RS IR s form
the liquid passages 10 and the skin-contacting area 13, resgecti vel y; and
the portionSiFEysh thepugherts loyethehpes iR (thre SpE5eceoddF Fﬁéoﬁr%%/‘? usi ons
formthe exposed area 17. The exposed area_ 17 does not rise toward the
upper openi ,ﬁgeqlppﬁepﬁgtgothhrough downward into the 1liquid-

absorbent core. In this manner, with the body fluid
absorptive articles adopting the topsheet of the invention,
the body fluids are absorbed into the liquid-absorbent core
over a relatively - large area and a time for which the body
fluids stay on the topsheet is correspondingly shortened.
With a éonsequence, the unpleasant feel of wetness is
alleviated.

The lower sheet may be fibre-oriented in the desired
direction to accelerate diffusion of the body fluids in this
direction and such diffusion may be further promoted by
mixing the thermoplastic synthetic fibres into the lower
sheet.

The web comprising mechanically intertwined fibres only
is used as the lower sheet, so the fibres easily become
disentangled and readily entwine around the indented
periphery of each liguid passage's lower opening. Such
feature facilitates the integration of the upper and lower

sheets into the topsheet.



"1 and is reliably brought in contact with the |iquid- absorbent core 4 when
used in the napkin 1, since the tops 60 -13- are flat. The fibrous web
42 is formed by web conprising nmechanically intert yg jhres only such as
random web, card web, air-laid web or nonwoven fabm Mﬁgﬁg H’

subj ecting any of these webs to entw nenent under a* highy f water

jet and adjusted to have a density higher than a density of the fibers
contained in the |iquid-absorbent core to be actually enployed. The

fibrous web 42 contains hydrophilic celmMose fibres such as pulp or rayon
occupying 70 to 100% by weight with respect to a total anopunt of used
fibres and, if desired, such_hydrophilarfasfi bres may be m xed with

hydr ophobi ¢ t her nopl asti ¢ synfhetic s of 30 to 0% by wei ght. Such

reb, of nomuoven (207 5 Sl BbEY s Ssaft WRRC A0S R gl et on
that the TibreoSd Y 243D MY o6 HedGatinal t REpLR0EL ! UL oR qghieck! on of
plurality of liquid passages each extenciing therethrough from
an upper opening to a lower opening and a skin-contacting
area extending continuously around the upper openings of said
liquid passages, a liguid-impermeable backsheet and a 1iguid-~
absorbent core sandwiched between these sheets, said topsheet
further comprising;

a first sheet made of themoplas tic synthetic resin
sheet and p:fovided with said liguid passages and said skin-
contacting area; and

a second sheet underlying said first sheet and bonded
thereto around the lower openings of the respective liquid
passages;

wherein said second sheet is made of mechanically
intertwined fibres only and has a density higher than a
density of fibres contained in said l.'i.quid-absorben't core.

2. A topsheet according to Claim 1, wherein said
second sheet is. fibre-oriented in the longitudinal direction
of said topsheet. |

3. A topsheet according to claim 1 or 2,wherein said

second sheet comprises a mixture of 70 to 100 % by weight of



4 he napkin 1 to be manufactured. The topsheet of the invention allows the
deformation of the |iquid passages to be effectively restricted by bonding
the | ower sheet to the upper sheet. The | ower sheet is iMﬂ ave a
~density higher than a density of the |iquid-absorbent c Wm# &}”’ |y
the body fluids, after they have reached the | ower end of e&cht "h*
| i quid passage, not only inmrediately penetrate through the | ower sheet*into

t'he |iqui d-absorbent core but also rapidly diffuse through the | ower sheet
in the surface-direction and then penetTat® therethrough downward into the

| i qui d- absorbent core. In this manner, wth the body fluid absorptive
articles adopt] t he sheet _af i tion, .t bady.fl ui ds_are

absor bed i nt ejll‘ﬂgl??ﬁu%g-gﬁﬁgo?ﬂ t3t02§°er%€re&?yaw?%gg‘?i le {t;h_erfngp 85K & and
atime for which the b fluids stay on the topsheet is correspondingly
shortened. VWYRTReELH e, the unpleasant feel of wetness is

al | evi at ed. . .
4. A method for making a topsheet used in body fluid

absorptive articles comprising this liquid-pefmeable
topsheet including a plurality of liquid passages each
extending therethrough from an upper opening to a lower
opening and a skin-contacting area extending contiﬁuously
around the upper openings of said liquid passages, a liquid-
imperme_able backsheet and a Liquid~-absorbent core sandwiched
between these sheets, said method comprising the steps of:

blowing molten ﬁibres from a melt-blow extruder against
a formirig die having a plurality of protrusions dimensioned
substantially in a uniform height, said protrusions having
flat tops, to form melt-blown honwoven fabric following the
configuration of said forming die;

bringing a heating element in contact with said melt-
blown nonwoven fabric at said tops to form openings each
defined by an indented per:i_.phery; and

feeding fibrous web comprising mechanically intertwined
fibres only and having a deﬁsity higher than a density of
fibres contained in said ligquid-absorbent core onto said
melt-blown nonwoven fabric and thereby mechanically

entwining said fibrous web around said indented peripheries



TheTIomér sheet may be fibre-oriented in the desired direction to
accel erate diffusion of the body fluids in this directio% and such-- . .

di ffusion may be further pronoted by m xing the thernopl 4”7 etic
fibres into the |ower sheet. The web conprising nmechani # ”
fibres only is used as the | ower sheet, so the fibres easily bec 1 /

di sentangl ed and readily entwi ne around the indented periphery of each*

| i qui d passage' s | ower opening. Such feature facilitates the integration
of the upper and |l ower sheets into the topsheet. -15- CLAI M5 1. A

t opsheet for body fluid absorptive articl®s conprising this

| i qui d- per neabl e topsheet including a plurality of |iquid passages each

ext endi ng theggt BLeUgR %éfﬁp SIRRAr. opening to a |ower opening and a
skin-contacting area ex epdﬂ%%’pontlnuously around the upper openings of
said liquid passages, apljou gl SUREAEAR £ PG HNECLNARL 1R $4 88! brous
web is fibre-oriented in the longitudinal direction.
6. A method according to Claim 4 or 5, wherein said fibrous
web comprises.a mixture of 70 to 100% by weight of cellulose

fibres and 30 to 0% by weight of thermoplastic synthetic

fibres.

7. A topsheet for body £luid absorptive articles
substantially as described herein with reference to the
accompanying drawings.

8. A body fluid absorptive article having a topsheet
as claimed in any preceding claim. |

9. A body fluid absorptive article substantially as
herein described with reference to the accompanying draw-

ings.



absordbent core sandwi ched between these sheets, said topsheet further
conprising; a first sheet nade of thernoplastic synthetic resin sheet and
provided with said |iquid passages and said skin- contacting area; and a
second sheet underlying said first sheet and bonded thereto around the

| ower openi ngs of the respective |liquid passages; wherein said second sheet
is made of nmechanically intertwined fibres only and has a density higher
than a density of fibres contained in said |iquid-absorbent core. 2. A

t opsheet according to Claim1, wherein-3&8~d second sheet is fibre-oriented
in the longitudinal direction of said topsheet. 3. A topsheet according
to claim1 or 2,wherein said second_sheet_co ises a mxture of 70 to 100

% by wei ght of -16- cellul ose to 0% by wei ght of
t her mopl astic synthetic {S9RSEEET OF BODY FLUID ABSORPTIVE ARTICLES

AND METHOD FOR MAKING SAME

A topsheet 2 of body fluid absorptive articles comprises a
first sheet 5 made of thermoplastic synthetic resin sheet and
having liquid passages 10 each downwardly extending
therethrough and a second sheet 6 containing 70 to 100% by
weight of cellulose fibres bonded to said first sheet 5 around

, lower openings 12 of the respective 1liquid passages 10 and .
comprises ﬁlechanically intertwined fibres only. The second
sheet 6 has a density higher than a density of fibres contained
in the liquid-absorbent core 4,

(Fig. 2)



4, A nethod for nmeking a topsheet used in body fluid absorptive articles
conprising this |iquid-permeable topsheet including a plurality of liquid:
passages each extending therethrough froman upper opening to a |ower
opening and a skin-contacting area e‘}endlng continuously around the upper
openi ngs of said |liquid passages, Uld i nper neabl e backsheet and a

l'i qui d- absorbent core sandw ched between these sheets, said method
conprising the steps of: blowing nolten fibres froma melt-bl ow extruder
against a formng die having a plurality of protrusions di nensioned
substantially in a uniform height, said protrusions having flat tops, to
form nel t- bl O\E'Men fabric follow ng the configuration of said formng
die; bringing Jing el enment in contact w th said nelt- bl own nonwoven
fabric at said tops to form openings each defined by an indented periphery;
and feeding fibrous web conprising nechanigally intertwi ned fibres only and
havi ng a density higher than a density of ¥ibres contained in said

l'i qui d-absorbent core onto said nmept- bl own nonwpx Pabri c and t hereby
mechani cal ly entw ning said fuprou web aroupd sai d |n-cated peri pheries
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-17- to obtain said topsheet. 5.. A nethod according to Caim4, wherein
saitd fibrous web is fibre-oriented in the longitudinal direction. 6. A
+met hod according to Claim4 or 5, wherein said fibrous web conprises a

m xture of 70 to 100% by wei ght of cellulose fibres and 30 to 0% by wei ght

of thernoplastic synthetic fibres. 7%/2A topsheet for body fluid absorptive
articles substantially as described herein with reference to the

acconpanying drawi ngs. 8. A body fluid absorptive article having a topsheet
as claimed in any preceding claim 9. A body fluid absorptive article

substantially as herein described with reference to the acconpanyi ng draw
I ngs. ' : :
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