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BODY FLUI DS ABSORBENT ARTI CLE This invention relates ﬁ%?bﬁé@%
f:l uids absorbent articles such as sanitary napkins and di sposab dﬁap TS
conprising a |iquid-absorbent core and a |iquid-perneable topsheet
covering the core. Japanese Lai d- Open Pat ent Application No.

Hei 9- 48057 - di scl oses an absorbent artitd e conprising a topsheet nade of
plastic filmfornmed with a plurality of |iquid-pernmeable openings and
strands each havi ng a di BRREIFEUHIDS cABSORBENT ARPDELEr of the opening,
wherein the strands extend across the openings and are heat-seal ed with
the topsheet. Wth the topsheet, the strands contribute to avoid
undesirable deformation of the openings as well as clogging thereof due

This invention relates to body fluids absorbent
articies such - as sanitarj- n’apkin_s. and disposable .dia.pers
comprising a liguid-absorbent.cére and a liquid-permeable
topshéet covering the core.

| Japanese Laid-Open Patent Application.No; Hei9-48057
.discléses an absorbent article comprising'a.tqpsheet.'made of
plastic film formed with a piurality of liquid-permeable
openings and strands each having a diameter smaller tﬁan a
diameter of the opening, wherein the-strands extend across
the openings and are heét;sealed-with the topsheet. iWith the
fopsheet,, the strands_ éontriﬁute‘ to 'avqid undesirable
deformaﬁion of.the opéninés as well as_clogging thereof_due
to the defofmatiop- and to maintain a gdeéired_ liquid-

permeabilifylof the topsﬁeet.' | - |

| According 'to. thé arrangement of the well known

.topsheet,'eaéh_opéning is divided by the associatéd'strand at -
least in two. If the strand exfends-aéross the opening 59 as
to be unacéeptably bhe—sided.with;resPect to a centé? of this
-opening, one of.the sfrandfdiQideﬂ fwo ééctiqns will have its
area:no more suffiéient'to function as-a'liquid-permeable

opening-section.



to the

deformation and to maintain a desired Iliquid- perneability of

the topsheet. According to the arrangenent of the well known

t opsheet,

each opening is divided by the associated strand at least in

two. If the strand extends across the opening so as to be unacceptably

one-si ded

with respect to a center of this opening, one of the

strand-di vided two sections will have its area no nore sufficient to

-2-
obj ect of
I ncl udi ng

function as a |iImi dries Medb! theopsrobilek e dds¥ribed above, it is 2

In view of the probl em described above, it Iis a princlpa

vi ew of _ ed above, 1t TS nct
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sorbent’ agggble “including a topsheet adaptéd to avoid

deformation as well as clogging of liguid-permeable openings

 thereof without deterioration of its liquid-permeability.

The object set forth above is achieved, according to

the invention, by a body fiﬁids absorbent article having-a

- ]'.:iquid-absorbent core at least partially cox}ered__'with- a

liquid-permeable topsheet, wherein: the topsheét is formed

by a nonwoven fabric made from thermoplastic synthetic fibers:
with a fineness of 0.05 ~ 8 deniers so as to have a basis
weight of 10 ~ 50 g/m’; the topsheet is defined by a skin-

contactable surface intended to come .in contact with the

wearerfs skin and a skin-noncontactable surface intended not

to come in contact with the wearer's skin; a plurality of.
openings each having a diameter of 0.5 ~ 3 mm extend through
from the'skin-contactable'surface to the skin-noncontactable

surface of the tbpsheet, on one hand, and queue up in

'parallelhone to another so as to form a.piural'columns of the

openings, on the other hand; and, in one half or more of a

total number of the openings, strands of thérmoplastic

synthétic resin each having a diameter of 0.1 ~ 0.5 mm extend

along and are bonded to circumférential’parts of peripheral



thereof without deterioration of its liquid-pernmeability. The obj ect
set forth above is achieved, according to the invention, by.a body fluids
‘absorbent article having a |iquid-absorbent core at |east partially
covered with a |iquid-perneable topsheet, wherein: the topsheet is
formed by a nonwoven fabric made fromd4.hernoplastic synthetic fibers wth
a fineness of 0.05 - 8 deniers so as to have a basis weight of 10 - 50

g/nmerr] ; efdi_!;%st Ocpfh%"e ' é’ﬁ‘ih dd'&‘fl%eak'é!: tﬁ@ntlaéiélm@fs%'hfe?w@kiﬂlended
to come in contact with the mearer s skin and a skin-noncontact abl e

ol ural 1ty SR v 1R abR 6 baFintibler W ERE the rifuditfye

through fromthe skin-contactable surface to the skin-noncontactable
surface ofReRdingfpspstendéngobetvess thel gkinccoptpatapdealand skinto
another so as to forma plural colums of the openings, on the other hand;
and, in onmprwrftavtable sirfacést al nunber of the openings, strands of
t hernopl astic synthetic resin each having a dianmeter of 0.1 - 0.5 nm
ext end Preferably, the topsheet includes tubular portions
extending downward from the peripheral -edges of the
fespective openings defined at the' level of the skin-
~“contactable surface and portions of the strands extend along
and are bonded to circumferential parts of inner peripheral
surfaces-of'the respective tubular portions.
Preferably, the strands extend in parallel to the
.cblumns of openings and are bonded to the skin-contactable
surface of the topsheet between each péir of adjacent
openings in each'column of openings.

. Preferably, the strands and the nonwoven fabric are

bonded together by means of heat-seallng.

Fig.-l is a'perspective view ehowing a sanitary napkin
according to the invention.ae ﬁartially brokeﬁ_away;

Fig. 2 is a fragmentary perspective view showing a
poition of Fig. 1 in an enlarged scale; and |

Fig. 3 is a Qiew similar to Fig. 2 showing an

alternative embodiment of the invention.



al ong and are bonded to circunferential parts of peripheral

.-3- edges of the openings defined at the I evel of the skin- contactable
'surface and/or peripheral walls of the respective openings extending

bet ween the skin-contactabl e and skin- noncontactabl e surfaces.

Preferably, the topsheet includes tubulgqr portions extending dowmward from
t he peripheral edges of the respective openings defined at the | evel of

the skin- cont peitaille of AasedpnElwids iabzdrPentharst caedacesteiigatong
and are bonded to circunferential parts of innér peripheral surfaces of

e PEPS S ARG e, porelY BP0 fagk e ShETIEROR AN 1,
description given hereunder with_ reference to the
accompanyiﬁé drawings. |

A sanitary naﬁkih 1 shown by Fig. 1 in a perspective
view as parfially,broken away is a specific.embodiment of a
body fluids absorbent article. The hapkin lhis defined by
longitudinéllyIOPPOSité ends 14, 1B and transversely opposite
side édges 1c, 1D.éxtending between the opposite ends 1A, 1B.
The napkiﬁ 1 includes a liquid-permeable topshéet 2, a
liquid-impermeabie Bécksheet 3 and ﬁ iiquid—absorbent'core.4.
disposed.bétween these two sheets 2, 3. The topéheet 2
covers the absorbent core'4-atlleast on its skinfcqntéctable'
side. The topsheet 2 and-the-backsheet 3 extend outward
‘beyond a periphe:al‘édges of the-abSorbent_coré 4 and are put
fiat ahd bonded'toéether along the respective extensions.
The dbsorbent core 4 is preferably.honded'té An inner.surface
of the topsheet 2 or the backsheet 3 SY'means of hot melt
adhesive (nof shéwn) intermitpentlylapplied thereon.

Fig. 2.is'a fragmentary pefspective'view shoWing a
portion of the napkin in an enlarged scale. The topsheet 2

is formed by a nonwoven fabric made of thermoplastic

- synthetic fibers with a fineness of 0.05 ~ 8 deniers so as to



surface of the topsheet between each pair of adjacent openings in each
_col um of openings. : Preferably, the strands and the nonwoven fabric
are bonded together by neans of heat-sealing. Fig. 1is a
perspective view showing a sanitary napkin according to the invention as
partially broken away; Fig. 2 isq fragnentary perspective view
showing a -portion of Fig. 1 in an enlarged scale; and Fig. 3is a

view si m hakyd @ Mdbis vséﬂngoﬁnmal-t g0Ny/m?¢ eFhadigpBhett tthlasﬁ\aent i on.
-4- Details of a body fluids absorbént article according to th

Lnvention il e iarid o Fade 31889 LA Noncontactable surface

7. The topsheet 2 is formed with a plurality of liquid-
permeable openings li each having a diameter of 0.5 ~ 3 mm.
These openings 11 queue up along imaginary lines X - X,
respectively, to form columns of the openings extending in
parailei one to ancther longitudinally of the napkin 1. In.
each column of ‘the openlngs 11, each pair of adjacent
' openlngs 11 are spaced apart from each other by a center-to-
center distance of 1 ~ 7 mm. Each of these openings 11 has.
an uppef peripheral edge 13A at the level of the . skin-
contactable surface'G and a tubular portion 12 extending
downward froﬁ a lower'periphefal edge 13ﬁ at the-}evel of the
Skin-ncacontactable-surfaCe 7. Each of the qpeniags 11 is
:.defihed b& a-beripheral surface 19 extending between the
skinecOntactable surface 6 and the skin-noncontactable
-surface 7 and an inner.éeripheral sarface 16 of the tubular
portion 12? A lower end 14 of the tubular portion 12 is in
coﬁtact_wiﬁh_the liquid-absorbent core 4.
On.the skin-contactable surface 6 of the topsheet 2, a
plurality of thermoplastic synthetic resin strands'21 extend
'in paiailel to the columns of thelcpeninge 11 longitudinally

of . the napkin 1. Of the strands 21 shown in Fig. 2, the



description given hereunder wth reference to the acconpanying

draw ngs. A sanitary napkin 1 shown by Fig. 1 in a perspective View
‘as partially broken away is a specific enbodinment of a body fluids
absorbent article. The napkin 1 is defined by |longitudinally opposite ends
1A, 1B and transversely opposite sidegdges 1C, 1D extendi ng between the
opposite ends 1A, 1B. The napkin 1 includes a |liquid-perneable topsheet 2,

a |iqui dgitHaeidreabhe Eaﬁgﬁmgeé Sréldl frdlflUighaiRs Okegnkentdr €22 dHdposed

bet ween these two sheets - The topsheet 2 cover$ the absorbent core 4

oxtend outEantt GMSEE Fldpar L5 pebaprbRBT B R T BL G 5T

put flat and bonded together along_the respective extensions. The

absor bent KeSRECEI%E pr efORENISHonddd 1t 0 afeIMABESsurfédde @xtepdinpsheet
2 or the backsheet 3 by neans of hot nelt adhesive (not shown) :

i nt er m t t evitdonmefigxterddi Yy anfh.the peripheral surface 19 or the inner

pefibheral surface 16 along up to 1/2 of circumferences of
the respective openings 11 ‘and segments 24 ‘each
iongitudinally' extending between each pair .of adjacent
openings 11 in fhis édlumn.' The strand 21B inciudes segments
26 each extending élong parts of thé upper peripheral edges
13a° of the respectiﬁé .open:li.ng';s 11 and segments 27 each
~extending betWeen.each pair of adjacent opeﬁings 11 in this
column. The strand. 21C is §éposed to the strand 21B with the
dpenings511 théfebetﬁeén and comprises, similafly to the
strénd 213,.ségmenté.28.each extending along parté of the
upper peripheral edge$'13A'and ségmeﬁts 29 each.éxtending
betﬁeen each pairﬂof:adjacent openings 11 in this column.
The segments: 26, 28 may'havé their'léngths up to 1/2 of the
.circumference'of the opening 11, respectively.

The nonwoven fabric and the strands forﬁinq together
the.topsheet'z_aré bonded togefher by heat-sealing at.least
one of the nonwoven fabric aﬁd the strands 21. Of these
strands 21, the sf:and 21A ciﬁcumferentially exteﬁds along

the inner peripheral surfaces 16 of the respective tubular



Fig. 2 is a fragnentary perspective view showing a portion of the napkin
in an enlarged scale. The topsheet 2 is fornmed by a nonwoven fabri
‘of thernoplastic synthetic fibers with a fineness of 0.05 - 8 den

as to
has a

have a basis weight of 10 - 50 g/nferr]. The topsh
ski n-contactabl e surface 6 and ag._ski n-noncont act abl e surface

topsheet 2 is fornmed with a plurality of |iquid- perneable opening

each havi

imaginary lines X - X, respectively, to formcolums of the openin

extendingﬂél

pair of - a ent” openrng

c nmade
ers so
eet 2

7. The
s 11
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each colum (l).'fd) ?'{??183& i %s?to %f%ﬁg;cﬁbthpgg%t HQ Jgglé X%B aﬁ&]%m% Iild "
spacgd'ap?{t from each ot her a center-to-

extend along ttﬂye ‘upper . peripheral edges '13A of the

respective tubular portions 12 and théreby prevent the upper

peripheral edges 13A from being deformed. . The segments 23,

26, 28 of the respective strands 21A, 21B, 21C extending

"circumferent1311y of tﬁé openings 11 may have their lengths

up to 1/2 of’thé qircﬁmferencés of respective openings 11.

. Particularly when a column of the openings 11 is reinforced

by a pair of adjacent stfands, for'example, the strands 21B,

21C, each qpening 11 is reinforced thereby aiong,llz or more

of its circumference or along its substantially entire

. ¢ircumference.

According to a specific embodiment, the topsheet 2 may

be formed by a point bonded nonwoven fabric made of

.polypropylene/polyethylene 'conjugated fibers having

a

. fineness of 4 deniers, a fiber length of 51 mm and a basis

. weight of 209/m‘. - The strands 21 may be obtai_ned, for

example, by extrusion;molding a mixture of 80 % by weight of

ultra low density polyethylene having a MI (melt index) = 20

and a density of 0.905, 15 % by weight of micro crystalline

wax and 5 % by weight of coloring agent.

While the topsheet 2 is prefe;ably formed by

a



center distance of 1 - 7 nm Each of these openings 11 has an upper
peripheral edge 13A at the |level of the skin- contactable surface 6 and a
‘tubul ar portion 12 extending downward froma |ower peripheral edge 13B at
the I evel of the skin-noncontactable surface 7. Each of the openings 11
Is defined by a peripheral surface 19.gxtendi ng between the

ski n-contactabl e surface 6 and the skin-noncontactable surface 7 and an

i nner per ihydrophoblid acawbirerl fabeitybthis hydvdphubil noAwboenr fabrid4 of
the tubular portion 12 is in contact mﬁth t he I'iqui d-absorbent core 4.

Eﬂeﬁggpfggtlcggiﬁggg%éggigrn stran 1 expgggﬁkfﬁlggFgr%fre#%tt Re-Col urms
gLomel (r)]per}tfsga %#eq:rh% trledslpreacltlf(re %ubu earn% lons 19 I:rea tedaggsasz 1

to become hydroph;lic or the hydrophobic nonwoven fabric may

be replaced by a hydrophilic nonwoven febric.

The backsheet 3 may be formed by a plastic film or a
laminate of plaétio film_and nohwoyen fabric.

The absorbent core 4 may be formed by fluff pulp or a
mixture of fluff pulp and polymer of hlgh'water absorptivity.
It is also possible to cover the mixture'with tissue paper.

With the sandta;y_napkin-l oonstructed as described
hereinabov'e ,. the openings 11 are w_eil - protected against
undesirable deformatlon and clogglng even if the wearer's
body welght lS exerted on the topsheet 2 of the napkln 1 put
on the wearer's body.

Flg. 3 is a: yiew simiiar to fig. 2 showing an
alternatlve embodlment of the invention. Also :in this
emhodiment_of the napkin_l, the openings 11 extend through
the hopsheet 2 from the skin-contactable surface.d'ho the
'skin-noncontacfahle surface 7 and queue up similarly to the
oase:of Fig. 2, the_oéenings 11 haye none of.the tubula:'
portions 12 extending downward from the skin-noncontactable

surface 7.  The strandé_Zl circumferentially extend along



-6- strand 21A conprises relatively short segnents 22 each

ext endi ng

downward al ong the peripheral surfaces 19 of the respective openi ngs
11, segnent s 23 extending circunferentially of the peripheral
surface 19 or the inner peripheral surface 16 along up to 1/2 of

circunferences of the respective openings 11 and segnents 24
| ongi tudi nally extendirng between each pair of- adjacent openings 11 in"
this col upartsTo€ theanppét hemipheies] seiyenilSA dfidéerhtke tpertiphprdlbng

t he upper peripheral edges 13A of the respective openings 11 and

segrent s 2ix%aghs 96 Y ffe DPLUBBBLSOENoBRNEngE 11 FePle WERAH (N

parts of

this colum. The strand 21C 1S

openi ngs
segnent s

t he

posed stran

each

11 therebetween and, comprises, sim lar to.the trand 21B, :
HheL QBRRIREEN T APSHIRE neiingb e, d¥egkmal ighr and G EHSSMEL 12a
and segnments 29 each extending between each pair of adjacent openings 11

in this céimidarlphsosshrennseref Bigmd, weme codumnsendt ke pPeMings of

‘11 are reinforced by a single strand 21A and the other

colﬁmns of the_openings 11 -are reinforced by a pair of the

strands 21B, 21cC.

While the openings 11 are illustrated in Figs. 2 and 3

~as being of circular shape, they;may be of polygonal, oval or

‘indeterminate shape. The strands 21 illustrated as having a

circular cross-section may be also replaced by those having

polygonal, oval or indeter@inéte shape. In description of

- the invention, expréssion "the_diameter of the opening 11"

and "the diameter of the strand”21W Should be understood to .

:be'thenmaximnm-diaméters of the,opehing 11 and the strand'21,

respectively.

‘While the stfands'zllsérving to reinforce the openings

11 are illﬁstrated_as contihuously exténding between the

longitudinalldepposite ends 1A, 1B 6f the napkin 1, these

.strands 21 may also be longitudinally diécontinuous and, more

specifically, may be inte:mittently laid along the respective

openings and in the proximity thereof. It is not essential

for the invention to reinforce éll thé openings 11 of the



circunference of the opening 11, respectively. The nonwoven fabric
.and the strands form ng together the topsheet 2 are bonded together by
heat -sealing at |east one of the nonwoven fabric and the strands 21.
these strands 21, the strand 21A circunferentially extends along the

I nner peri pheral surfaces 16 of the regpective tubular

-7- portions 12 and thereby prevents the tubul ar portions 12 from being
radi al | y depshest 2Bdiyh thee sttraards 2B arDepdnd Hig sonl nulilser xamdids f2eng t he
upper peripheral edges 13A of the respective. tubular portions 12 and

tsgg:rgg%/sprz egl‘}et I@é%shep?;;%%?égﬁgte?; SAE?LI%O%% 21C exten |engThe
cireunt ereratelq%lal 1%; at rh S 11 gB!Ya F"c?rtnﬁ‘oe;':é o] naqttotal number
of the openJ.ngs 11 are relnforced by the strands 21.

The body fluJ.ds absorbent article . accordlng to the
J.nventJ.on can be J.mplemented , in addition to the sanJ.tary
napkln ae descrlbed here:.nabove ~in reference. ‘with the
accompanylng draw:.ngs, J.n the other var:.ous -forms,. -for
example, ' 1n the form of a dlsposable dlaper, pants fbr

-incontinent patlent or e-sanltary pad.
| With the body fluids absorbent article according to the
invention,--.the openings of the topsheet ar'e reinforced by the
's'trands of’ reiatitely large- -'diameter and, in c.onseqﬁence,
there ‘is no apprehens:l.on that the respectlve openJ.ngs mJ.ght
be d:Lv:Lded by the re:.nforc:.ng strands 1nto unacceptably small '
's_ec_t-;'.ons as the prio_r art has been the ca’se. e

By r'eih_forcing"each' dpenihg by a pair of'stra_nds, it is
possible to 'r.einforce'sub'stantially the entire circumference
of this openintj. |

| By ci'rcumferentielly 1ayiﬁg' the strands aiong the inner
.peripheral surfaces of - the respective tubular portions
extending downward from the respective _openings, it is

possible to avoid undesirable deformation of the tubular -



up to 1/2 of the circunferences of respective openings 11. Particularly
when a colum of the openings 11 is reinforced by a pair of adjacent
'strands, for exanple, the strands 21B, 21C, each opening 11 is reinforced
thereby along 1/2 or nore of its circunference or along its substantially
entire circunference. Accordingqto a specific enbodiment, the
topsheet 2 may be forned by a point, bonded nonwoven fabric nade of

pol ypr opy hRe/ il sy afiivdie n@théﬁ&h.ﬁga%ﬁldf RS 1y énd fresaeesinl 4
deniers, a fiber length of.51 nmand a basis weight of. 20g/nferr]. The

strands 2 1&? obtalned for exanple, by extrusion-nolding a m xture
of 80 @6b§ﬁmgﬁéh ultra | ow density pol yet hyl'ene having a M (nelt
index) = 20 and a density of 0.905, 15 % by weight of mcro crystalline
wax and 5 % by wei ght of .col oring agent. Wile the topsheet 2 s
preferabty formed by a :



hydr ophobi ¢ nonwoven fabric, this hydrophobi c nonwoven fabric may be
partially, for exanple, in the proximty of the |owe of the
respective tubular portions 12, treated so as to beciﬂi ﬁdrophlllc or the

hydr ophobi ¢ nonwoven fabric may be replaced by a hyd uﬂn"ﬂ"ﬂlﬂﬂ”

fabric. The backsheet 3 may be figrmed by a pla
| am nate of plastic filmand nonwoven fabric. The abgorﬂbnﬁ core 4 -

may be foggae ¢ crafvenisor a m xture of fluff pulp and pol ymer of high
wat er absorptivity. It is also possible to cover the mxture with tissue

paper. Wth the sanitary napkin 1 constructed as described

her ei nabove, the openings 11 are well protected agai nst undesirabl e
def ormati on and _cl oggi ng _even if the wearer's  body weight is exerted on
t he topshéet 2 af ba ynagkuﬁdg paksorbent article having a liquid-

absorbent core at least partially covered w1th a liquid-
permeable topsheet, wherein:
said topsheet is formed_by a nonwoven-fabricgmade'from.
.thermoplastic.synthetictfibers with a fineness of 0;05_e 8
deniers so astto have. a basis weightlof 10 - 50:g/m’; said-_
topsheet is defined.by a-skin-contactable surface intended to
come in contact w1th the ﬁearer 's skin and: a skin;.
noncontactable surface 1ntended not to come in contact w1th
_wearer-s skin; a plurallty of openlngs each nav1ng a diameter
of 0.5 ~ 3 mm extend through:from Said_skinFcontactable
‘surface to the:skin—noncontactobie surface_or'the topsheet,
and-qneue uﬁ in parsllel.one to another.so as to form a
plural columns of said openinés end; in one haif or more.of
a total number of sald openlngs, strands of thermoplastlc
synthetlc resin each hav1ng a dlameter of 0 1~ 0.5 mm extend
along and are bonded to.clrcumferentlaliparts of perlpheral
 edges of.tne openings defined et_the,leveltof said_skinj
contecting surface and/or peripherel weils of the.respective
openings extending.between.said skin-contactaole:and'skin—_

noncontactable surfaces.



on the wearer's body. Fig. 3 is a V|em1§1 mtar—to Fig. 2 show ng
an alternative enbodi nent of the invention. - thIS enbodlnent of
M

‘the napkin 1, the openings 11 extend through t
ski n-contactable surface 6 to the skin:noncontact
arly to the case of Fig. 2, tlhg openings 11 have none* of the

up siml
t ubul ar
sur face
-9-  par
sur faces
agai nst
Fig. 2,

portions 12 extendi ng dowmward from t he ski n-noncont act abl e

72. Therher aptscle seécrdifg ety icAldim 2%t GREraliAnNgaid topsheet
ts of the upper peripheral edges 13A and/or the peripheral

un%em ra Ier'%%?lormat ﬁg%&ghra cl oeééﬁé:]ﬂéiﬂ?%lt %‘ﬂ 4 {{tﬁncase of

S Sl

th
nqs(ggese%gpeﬂéngespectlve openlngs defined at the
level of said skln-contactable surface and portlons of sa1d
strands extend along and are bonded to c1rcumferent1al parts

of -inner -perlphexal surfaces of the respective tubular

portions.’

3. The article according'to Claim 1, wherein said strands

IIJMJI "o

queue

PERL Ngs 11

extend in parallel to said columns of openings and are bonded -

to said skin-contactable surface of said topsheet between

each pair of adjacent openings in each column of openings.

4. The article aCcordingﬁto Claim 1, wherein said strands
and said nonwoven fabric are bonded together by means of

heét—sealing.‘



11 are reinforced by a single strand 21A and the other colums of the

.openings 11 are reinforced by a pair of the strands 21B, 21C VWil e
‘the openings 11 are illustrated in Figs. 2 and 3 as being of circular
shape, they nmay be of polygonal, oval or indeterm nate shape . The strands
21 illustrated as having a circular cigss-section nmay be al so repl aced by

t hose having polygonal, oval or indeterm nate shape. In description of
the invention, expression "the i 3@ a PfA tther opening 11" ~and "the

di anmeter of the strand 21" should be understood to be the maxi mum

di aneters of the opening 11 and the strand 21, respectively. Wi le
the strands 21 serving to reinforce the openings 11 are illustrated as
continuously extendi ng between_ t} I i.tudi nal | pposite ends 1A, 1B of
the napkin 1, these st rm %‘PIU}%F aﬁ%ﬁﬂ’ﬁrﬂﬁt]{ﬁr‘iﬁal I'y di sconti nuous
and, nore specifically, may be intermttently |laid along the respective
openings and in the proximty thereof. It is not essential

A body fluids absorbenr article has a liquid-permeable
topsheet formed by a nonwoven fabric of thermoplastic 
synthetic fibers. .The tnpsheer is.formed-with a pluraiity of .
'openingé each having a diameter of 0.5 ~ 3 mm. ',L'h.ese"
onenings queue up so as to fprm-plural colnmns.of openinés'
extending in parallel one to énother., One nalf-er'more.ef a
total number of the openings are reinforced by strands of
thermoplastlc synthetic res1n each hav1ng a diameter of 0.1
~ 0.5 mm and extending clrcumferenrlally of the respectlve.

- -openings. -

Refer to Fig. 2.

THIS SHEET HAS BEEN
" REPLACED

Thls Sheet Has B

IWMWWd



for the invention to reinforce all the openings 11 of the

~10- topsheet 2 by the strands 21. Depending on nunber and size of the
- openings 11, the object of the invention can be adequately achi eved when
one half or nore of a total nunber of the openings 11 are reinforced by

t he strands 21. The body fl uids1dBsorbent article according to the
I nvention can be inplenented, in addition to the sanitary napkin as
descri bed hereinabove in reference with the acconpanying draw ngs, in
the other various fornms, for exanple, 1in the formof a disposable

di aper, pants for incontinent patient or a sanitary pad. Wth the

body fluids absorbent article according to the invention, the openings of
the topsheet are reinforced by the




-

strands of relatively large dianmeter and, in consequence, there is no
apprehensi on that the respective openings mght be divided by the

reinforcing strands into unacceptably small sections as the prior art has
been the case. By reinforcing each opening by a pair of strands, it
Is -possible to reinforce substantiall¥/@he entire circunference of this
openi ng. By circunferentially laying the strands al ong the inner
peri pheral surfaces of .the respective tubular portions extending
downward fromthe respective openings, it is possible to avoid

undesi rabl e deformati on of the tubul ar portions which otherw se

woul d readily occur and result in clogging.
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-12- WHAT IS CLAIMED I S: 1. A body fluids absorbent article having
a liquid- absorbent core at |east partially covered with a |iquid-

per neabl e topsheet, wherein: sai d topsheet is formed by a nonwoven
fabric made from thernoplastic synthetic fibers with a fineness of 0.05 -
8 deniers so as to have a basis meighﬁ/éf 10 - 50 g/nferr]; said topsheet
I s defined by a skin-contactable surface intended to cone in contact
with the wearer's skin and a skin- noncontactable surface intended
not to cone in contact with wearer's skin; a plurality of openings each
having a diameter of 0.5 - 3 mmextend through from said skin-contactable




surface to -!he ski n-noncont act abl e surface of the topsheet ___and queue up

in paralle so as to forma plural .colum | open| ngs
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| evel ‘of said skin-contactable surface and portions of said stﬂ&ﬁagogéﬂeqp
al ong and are bonded to circunferential parts of inner peripheralq¥°2533' -
surfaces of the respective tubular portions. - 3. The article according
to Caim1l, wherein said strands extend in parallel to said colums of

. openings and are bonded to said skin-contactable surface of said topsheet
bet ween each pair of adjacent openings in each colum of openings. 4,
The article according to Claiml, whereyp-said strands and said nonwoven
fabric are bonded together by neans of heat-sealing.

ABSTRACT
BODY FLUIDS ABSORBENT ARTICLE

A body fluids abéorbent article illmhas a liquid-permeable
topsheet (2) formed by a nonwoven fabric of thermoplastic
synthetic fibers. The topsheet is formed with a plurality
of openings __(_J_._}__)_ ~each having a diameter of 0.5 - 3 mm.
These openings queue up so as i:o form plural columns of
openings.extending in parallel one to another. One half or
more of a total number of the 6penings are reinforced by

strands of thermoplastic synthetic resin (21) each having a

diameter of 0.1 - 0.5 mm and extending circumferentially of

the respective openings.

Fig. 2
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