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- BODY FLUIDS ABSORBENT ARTICLE

This invention relétes to body -fluids absorbent |
articies such - as sanitarj- n’apkin_s. and disposable .diapers
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
defomaﬁion of. the ope’ninés 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.
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In view of the problem described above, it is a
principal object of the invention to provide a body fluids
absorbent article including a topsheet adaptéd to avoid
deformation as well as clogéing of liquid-permeable openings
thereof without deteriorﬁtion of its liquid-permeability.

The object set forth above is achieved, according .to
the invention, by a body fiﬁids-absorbént article.having $
- ]'.:iqu_id-absorbent core at léést. partially cox}éred__'with- a
.iiquid-permeablg topsheet, whefein: thé topsheét is formed |
by a nonwoven fabric-méde from thermoplastic syhthetic fibers
with a finéness of:0.05 ~ 8 deniers so as to have albasis-
weight of 10 ~ 50 g/m?; tﬁe topsheet is defined by a skin-
contaqtableisurfaCe intended to é6mé in contact with the
_weare:fs-skin and a ékiﬁ—noncéhtaétable'surface intehded not
to come in cohtact with the wéa:er%s skin; a plu;ality 6f-
openings each having a diaméter of 0.5 ~ 3 mm extéﬁd through -
from the'skin-contactable'surface to the'Skin—nbncontaétablel
sﬁrface of the tapsheet, oh one .hand, and queue up .in
'parallelhdne to another so as to form a.piural'columns of the

openings, on the other.hand;:and, in one half or more of é'
totél ngmbér of. the :openinés, 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
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edges of the openingé defined at the level of the skin-
contactable surface and/or peripheral walls of the respective
openings extending between the skin-contaétable and ski-n-;
noncontactable surfaces. |

Preferably, the topsheet includes tubular portions
extending downward from the peripheral -edges of the
fespective openings defined at the level of_. the skin-
' 'cclmtac'ta‘ble-suri:fa-c'e and portions of the strands extend aiéﬁg
and. arelialonded to cir?:umfe_re’ntial parts of inner 'peripigeral
surfaces-of'the respective tubular portions.

Preferably, the strahds extend in paraliel to .the
cbll;mns of openings a_nd are bonded to the skin-contactable
surface of the tops.heet_ betﬁeen each pé'ir of adjacent
openings in each column .of _oPenihés. |

- Pfef'erably, the strands and 'the nonwoven_ fabric are

bonded together by means of héat-sealing.

Fig.- 1l is a 'perspective view éhowing a sanitary napkin
according to the invention .as. phrtial],y broke_ﬁ. away; |

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

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

alternative embodiment of the invention.
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Details of a body fluids absorbent article according to
the. invention‘ will be more fully understood from the
description given hereunder with_ reference to the
accompanyino drawings. |

A sanitary naokin 1 shown by Fig. 1 in a perspective
view as parfially,broken away is a specific.embodiment of a
body fluids absorbent article. The napkin lhis defined by
longitudinslly.oPPOSité ends 14, 1B and transversely opposite
side édges 1c, 1D.sxtending betﬁeén the opposite ends lA, 1B.
The napkln 1 lncludes a 11qu1d-permeab1e topsheet 2, a
llquld-lmpermeable backsheet 3 and a llquld—absorbent core 4.
disposed between these two sheets 2, 3. The topsheet 2
covers the absorbent core'4-atlleast on its skinfcontéctable'
side. The topsheet 2 and-the-backsheet 3 extend outward
‘beyond a peripheral‘odges of the-abSorbent_coré 4 and are put
fiat and bonded'tooether along the respective extensions.
The sbsorbent core 4 is preferably.honded'to sn inner.surface
of the topsheet 2 or the backsheet 3 by means of hot melt
adhe51ve (not shown) 1nterm1ttently applled thereon.

Fig. 2 is a fragmentary perspective v1ew showing a
portion of the napkin in an enlarged scale. The topsheet 2
is formed by a nonwoven fabrio made of rhermoplastic

- synthetic fibers with a fineness of 0.05 ~ 8 deniers so as to
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have a basis weight of 10 ~ 50 g/m?. The topsheet 2 has a

'skinécontactablé surface 6 and a skin-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'll'queue up along imaginary lines X - X,
respectively, to form columns of thg openings extending in
parailei one to andthe: longitudinally of the napkin 1. In.

eaéh column of ‘the openings 11, each pair of adjacent

' openings 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 surfaée'G and a tubular portion 12 extending
downward froﬁ a lower'periphefal edge 13ﬁ at the-}evél of the

skin-noncontactable surface 7. Each of the openings 11 is

..defihed by a-beripheral surface 19 extending between the

skin-ccntactable surface 6 and the skin-nonéontactable

-surface 7 and an inner peripheral surface 16 of the tubular

portion 12. A lower end 14 of the tubular portion 12 is in-
contact with 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 pafailel to the columns of the Openingé 11 longitudinally

of . the napkin 1. Of the strands 21 shown in Fig. 2, the
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strand 21A comprises relatively short éegments 22 each
extending downward aiong the peripheral surfaces 19 of ﬁhe
respective openings 11{ segments 23 extending
_cirqumferentially of 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 oéposed 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
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portith'lz and thereby prevents the tubular portions 12 from
being radially deformed. Both.the strand 21B and the strand
21C extend along the upper .periphéral edges '13A of the
respective tubulaf portions 12 and théreby prevent the upper
peripheral edges 13A from beiné deformed. . The segments 23,
26, 28 of the respective strands'ZIA; 21B, 21C extending
"circumferent1311y of tﬁé openings 11 may-ﬁave their lengths
up to_1/2 of’tﬁé qircﬁmferencés of respecfive openings 11.
_Particularlﬁ when a column o£.£hé §penings 1i is reinﬁorced
by a.pair of aﬁjaceﬁt stfqnds, for'example, the strands 21B,
21¢c, each qpening lliis reinforced thereby aiong,llz or more
of its _circumferéﬁce or along its substéntiélly— entire
:.éircumferenCe.
Addérding to a specific embodiment, the topsheet 2 may
be formed by a point bohded' nonwoven fabfic made of
.polypropyléne/polyethyleng  conﬁpgated ﬁibefs having a
. fineness pf'4-deﬁief§;.§ fiber length of. 51 mm and a'basis
. weight of 20g'/.1_n‘.. ~ The sfrands- 21 may be obtai_ned, for
example, by extrusion;molding a mixture of 80 % by weight of
ultfa 1ow density polyéthyléne having a MI (melt inde#).= 20
-and a density of 0.905, 15 % by weight of micro crystalline
wéx andjS'% by weight of coloring agent.

While the topsheet 2 is prefe;ably formed by a
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hydrophobic nonwoven fabric, i:his' hydrophobic nonwoven fabric
may be partially, ..for example, in the pr.o;;im,ity of the loﬁer
ends 14 of the respective tubular portioﬁs 12, treated so as
to become hydroph;lic or the hydrophobic nonwoveh fabric may
be replaced by a hydrophilic nonwoven fébric.

T'he backsheet 3 may be formed by a plastic film or a
laminate of plaétié f':'.le__ and nohwo{rén fabric.

The absorbent core 4 may be fonﬁed by fluff pulp or a
mixture of fluff .pulp and polymer of higﬁ water absorpﬁivity'.
It is also possible to cover the m'ixtur_e'with tissue paper.

With the saniita;'ry napkin- 1 ¢qnstructed as described
hereingbov'e ,. the openings 11 are w_eil - protected against
undesirable d_e'fon‘n_"atiép a_n& clogging even if the wearer's
body_ Qeight is exerted on .the topsheet 2 of the naﬁk’in 1 put
on the wéarer's body.

F:Lg 3 is a view similar té F.ig. 2 showing an
alternafi_ve '_e'mbo.diment of the invention. Also l'in this
embodiment of the n_apkin_ 1, the op_eﬁings 11 extend through
the t_opsheet 2 from th'e skin-contactable surface 6 £o the
'skin-nonco'ntac-tal_ale surface 7 and queue up similarly to the
case of Fig. 2, the _oéenings 11 have none of Ithe tubula:'
portions 12 extending downward from the skin-noncontactable

surface 7.  The strands ‘21 circumferentially extend alorg
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parté of the upper peripheral edges 13A,and/or the peripheral
surfaces 19 of the-resPecti§e openings 11 so as to protéct
‘the openings.ll.againsf undesirable deformationiand clogging.
Similarly to the casé_of_Fig.-Z, sbme_cdlumns,of.the openings
_li:are reinforqéd by_é single strand 21A and the other
colﬁmns_of.the_openings_11~are reinfdrced by a pair of ﬁhe'
strands 21B, 21cC. |
| While the openings 11 are'i11ustr§ted1in Figs. 2 and 3
~as being of circuiar shape; théy;may be of polygonal; oval or
-indéterﬁinate shape; The strand§ 21 illustrated as having a
ciréuiar cross-section ﬁay_be also replaced by those having
.poingnal, oval or indeter@inéte shaée."In descripﬁiqn of
;'the'inﬁentioﬁ, expréésion "the diameter of the opéning-ll"
and "the Ai#ﬁefer of the stfand”21“ Shonld be understood to .
:be'thénmaximnm-diﬁméters of the opening 11 and the strandiZl,
reépectivel&.f.-  |
‘While the stfands'zllsérving to reinforce the openings
ll;até illﬁstratédias.Qﬁntihuously eiténdiné between the
longitudinalldepposite ends lA; 1B 6f the napkin 1, these
.strands Zi.may:also be ioﬁgitudiﬁally diécontiﬁuous and, more
speéifiballfy may'bé inte:mittently laid.along'the.respective 
openings and in the pf;ximity thereof. It is not essential

for the invention to reinforce éll thé openings 11 of the
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topsheet 2 by the strands 21. Depending on number and size
of the openings 11, the obj'_ec_t_ of the inventio_n ‘can be
adequately achieved wh"eh one half or niore of a total number
of the openingsl 11 are reinforced 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 as 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 reinforce'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 -
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portions which otherwise would readily occur and result in

clogging.
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WHAT IS CLAIMED IS:

1. A body fluids absorbent 'article' having a liquid-
absorbént core at ieast partially coveréd with a liquid-
perﬁeable'topsheet, wherein:

said topsheet is fdfmgd_by a noﬁwéven-fabticgmade'from.
.thermoplastic.synthetic fibers with a fineness of 0;05_? 8
deniers so as to have. a basis weightlof 10 - 50:g/m’; said-_
topsheet is defined by a-Skin-cbhtactable surface intended to
come in cbntact'.withi the Qearer's skin and: a _skin;.
ndnéonﬁactabie surfaée intgﬁded not to come in cOntaC£,with
wearer's skin; a pluralify of §pening§ each paving a diameter
of 0.5 ~ 3 mm extend ﬁhrough:from Said_skinFcontactable
‘surface to thé:skiﬁ—nbncbntaétébie surface_of'the topsheet,
and'qqéue uﬁ in parqllel.oné t§ anothef.sé as to form a
plural'columnsfof said opéniﬁés énd; iﬁ_oné haif or more.bf
a total number of séid_openings, strénds éf thérﬁbplastic
syﬁthetic.resin each having a diamétef of 9.1_~ 0.5 mm éxtend
along and aie.bopded to.circumférentiai:parts of periphéral
 edges of.tﬁe openings définé& ét_thé,léveltdf Said_skinj
contécting surfacé aﬁd/or periphefél w&ils of the.respective
6penings extending.between.said ékin-céntactaﬁle:and'skin—.

noncontactable surfaces.
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2. The article according to Claim 1, wherein said topsheet
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includes tubular portions extending downward from the
peripheral edges of the réspective openings defined at the
level of said skin—contactabie surface and portioné of said
sfrands extend along and are bonded to circumfefentiél parts
of -inner -periphe#al: surfaces' df the respective tubular

portions.’

3. The article according'to Claim 1, wherein said strands
extend in parallel to said columns of openings and are bonded -
to said skin-contactable surface of said topsheet betﬁéen

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.'.



