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disposabl e W258% article, having a basis wei ght rangi ng fRGKPS95/0RW140
‘grans/square yard (i.e., g/yd[err]) (12 to 48 g/nferr]), preferably from 15
to 30 g/ydlerr] (18 to 36 g/nferr]), and consisting of an apertured
‘body with at |east the upper portion thereof conprising nonwoven
.fabric prepared by formng a 5 web conpritsing a honogeneous adni xture of
ifrom1l to 50% by wei ght of mel t bI own fi bers preferably non-el astic

i pol yester fibers, and from99 to O/bé ht of 1.2 to 5 denier

' staple synthetic fibers, HANREWET IQRRHE TAN iNSPOSABLEer abl y

' bi conmponent fibers, and hydroenta BSQ@BEMWAR)’BQLEO form a fabric
and to formeffective apertures therein, preferably effective 10 apertures
havi ng open area occupying 8 to 40% ver'y preferably 12 to 25% of the
exposed surface area of the fabric. Preferably the apertures are
symetrical By spaced with respect to Technigaidseld (i.e., body side) surface
of the fabric. This topsheet has good strength-and softness, clean
apertures and inproved rewet properties and i nproved opacity (white
appear ance) of 15 |HN¥ igvestion d; ?%dtoc(?a'°t"’od§W§étt°P§H?e'cafﬁr HRiSpesabieed
by follow ng absoEbérﬁmﬁdﬂePahdﬁb dispRisabi aissorbéAartidies containing low réaet her
enbodi nment hereil n 'te gl rected to a disposabl e absorbent article |
conprising a li 85 eé rvious topsheet, a liquid inpervious backsheet

and an absorbent core positioned between the topsheet and the backsheet, 20
the |iquid pervious topsheet havi [ ' nging from10 to 40
g/ydlerr] (12 to 48 g/nferr]), p K g ot iel tl{JF}BO g/yd[err] (18 to 36
g/nerr]), and having at | east the upper portion thereof conprising
nonwoven fabric. Aguripéd e dopshdets Marg &oh@:beﬁémprmpcbﬂfﬂna IRONSSSEADIES
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whnle having excellent strength and fluid handling properties, are not as soft
15 as desired and do not always have precisely defined apertures. On the
other Hand, topsheets containing a layer of melt blown fibers as the top
(exposed) layer, while having good softness and clean apertures, have
relatively high rewet values and are sometimes prone to "linting."
European Patent Applicatibn 0418493 teaches an apertured topsheet
20 comprising at least one layer of textile fibers and at least one layer of melt
" blown fibers combined to form an apertured fabric by hydroentangling,
‘which solves the aforementioned problems to a great extent but still is
somewhat deficient in rewet properties. -
However, improved rewet prdperties and improved opacity (white
25 appearance) of land areas, compared to what can be obtained by following

European Patent Application 0418493, would be desirable.

Furthermore, there are applications where apertured topsheets are
not required.  In these cases, improved combination of strength, softness, -
30 rewet, and opacity properties would be desirable.

Summary of the invention

One embodiment herein "is: di'rectéd toa liquid pervious topsheet for a



above. Even in the case where the topsheet is non-apertured, the
di sposabl e absorbent article provides an inproved conbi nati on of strength,

30 sof t nB&395/258et and opacity properties. TherPCHUSYSIatOsIDOSAbl e |
absorbent article" is used herein to nean di sposabl e di apers, training
pants, adult incontinent products, sanitary napki ns and the |ike. Such
articles preferably contain a |liquid pervious topsheet, a liquid

i mpervi ous backsheet and an absor bent C(afre .positioned 35 between the
t opsheet and the backsheet. he term "topsheet” is used herein
to nean the liquid pervious |ayer ' WO 95/ 25838 '
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di scussa® i nasertires Haelr@/bpen area oooup ing"® té 40, vehyppteferdbly 4296 28¢5 ein to
refer to fi befr the teggésewgurfgg drea of the' fgbrxcy rEreferably the apertures are
symmetrically spaced with respect to the exposed (i.e., body side) surface of
- the fabric. This topsheet has good strength and. softness clean apertures
and improved rewet properties and improved opacity (white appearance) of
15 land areas compared to a tepsheet that can be .obtained by following
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Another embodiment herein is directed to a dlsposable absorbent
article comprising a liquid pervious topsheet, a liquid impervious backsheet
and an absorbent core positioned between the topsheet and the backsheet,

20 the liquid pervious topsheet having a basis weight fariging from 10 to 40
glyd2 (12 to 48 gim?2), preferably from 15 to 30 glyd2 (18 to 36 gim2), and
having at least the upper portion thereof comprising nonwoven fabric
prepared by forming a web comprising a homogeneous admixture of from 1
to 50% by weight of melt blown fibers, preferably non-elastic polyester

25 fibers, and from 99 to 50% by weight of 1.2 to 5 denier staple synthetic

| fibers, preferably carded fibers, preferably bicomponent fibers, and
hydroentangling, with or without the formation of apertures as described
above. Even in the case where the topsheet is . non-apertured, the
disposable absorbent article provides an improved combination of strength,

‘30 softness, rewet and opacity properties. -

The term "disposable absorbent artncle" is used hereln to mean
disposable diapers, training pants, adult incontinent. products, sanitary
napkins and the like. Such articles preferably contain a liquid -pervious
topsheet, a liquid impervious backsheet and an absorbent core positioned

35 between the topsheet and the backsheet.

The term “topsheet" is used herein to mean the hqund pervious layer




- surface area of

The term "carded fibers" is used herein to refer to fibers obtained by
disintegrating a carded fiber web, 5i.e., a web obtained in a process

wher ei n WwOoAQsRsse of staple fi bers i's opened, cleaned, ali@GEWSEHRIBLr ned
into a continuous unbonded web, using a carding nachrne whi ch
conprises a 20 series of relfs which are covered With card clothing (wire
. teeth set a foundation fabric on narrow serrated netal flutes spirally
arranged about the - rolls) which functgons to separate and align the

- fibers. Optionally, melt bl own fibers may be formed and i ntroduced
~into the streamof staple fibers - just prior to deposition on the
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per cent age oper{mgpgaaa%lflgllt'ﬁ‘rn Bd me? rars er't rocedur;eosce Sfﬂb%qslthelow r(ew'th
i mage anal ysi s re;ee@rto@emweg n@&%ﬂﬂﬁgqﬁﬁeﬁﬁé%%dure has two pri nci pal
steps: image acqui sitHePiarmi"nfelt bIOWHh®is discugsRBliATRdiPbélo®. | Mages of areas on

The term "staple" is used herein to refer to fibers, that when spun,
15 forma yam.
The term "carded fibers" is used herein to refer to ﬁbers obtained by
disintegrating a carded fiber web, i.e., a web obtained in a process wherein
a bale of staple fibers is opened, cleaned, aligned and formed into a
continuous' unbonded web, using a carding machine which comprises a
20 series of rolls’ which are covered with card clothing (wire teeth set a
foundation fabric on narrow serrated metal flutes spirally arranged about the
rolls) which functions to separate and: align the fibers. Optionally, melt
blown fibers may be formed and introduced into the stream of staple fibers
just prior to d'epos_ition on the carding rolls. -
25 The term "hydroentangle” is discussed in detail below.

' The term "effective aperture” is used herein to mean those areas on
the fabric which have a gray level of 18 or less on a standard gray level
scale of 0-255, under the image acquisition parameters described hereafter.

 The effective apertures may be through the thickness of the fabric, through

30 a portion of the thickness of the fabric (i.e., present on a surface of the
fabric), or within the body of the fabric. Typically, the effective apertures are
through the thickness of the fabric. By "thickness" of the fabric is meant the

" dimension of the fabric which is normal to the body side surface of the
fabric. In addition, an aperture may be divided into plural effective

35 apertures by transverse fibers. The percentage of exposed surface area of
‘a fabric occupied by open area of effective apertures is the average
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t he exposed (i.e., body side) surface of the fabric, and i mage neasurenent,
5 i.e., neasuring the percentage open area of an inage. An imge anal ysis
syst em Q985838 f r ane gr abber board, mcroscope, canera aRCTIUSH%S/02981

anal ysis software is utilized. A model DT2855 frame gr abber board :
avai |l abl e from Data Transl ati on of Marl boro, Massachusetts is provided. A
VH5900 nonitor m croscope, a video camera having a VH50 lens with a 10
contact type illum nation head availablg fromthe Keyence Conpany of  Fai r.
Lawn, New Jersey is also provided and used to acquire an inmage to be

saved to conmputer file. The Keyence microscope acquires the i mage and

the frame gr dc er naJ of thi IL.nto
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Keyence ||gHNa§blnltm dn am]destt@ddsgothew&lptwa,s Wpage phnglysis\enftware; the
computer should have Windows software, version 3.0 or later, available

from the Microsoft Corporation of Redmond, Washington and aiso have a
20 CPU at least equivalent to the Intel 80386. Any suitable desk top PC may
be used, with a 486 DX33 type PC having been found to be particularly
suitable. Images being saved to and recalled from file are displayed on a
Sony Trinitron monitor model PVM-1343MO with a final display
magnification of about 50X. . The image acquisition step noted above
25 requires 10 different regions from a sampie to be tested. Each region is.
| rectangular, measuring about 5.8 millimeters by 4.2 millimeters. The
" sample is placed on a black mat board to increase the contrast between the -
apertures and the portion of the sample which defines the apertures. The
. mean gray level and standard deviation of the black mat board are 16 and
30 4, respectively Images are acquired with room lights off using the Keyence |
monitor microscope mounted on a copystand directly above the sample.
The Keyence light source illuminating the sample is adjusted and monitored
with the Optimas software to measure the mean- gray level and standard
deviation of a 0.3 density wedge on a Kodak Gray Scale available from the
35 Eastman Kodak Company of Rochester, New York. The control of the
' Keyence light- source is adjusted so that the mean gray level of the
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"images are acquired during a-single tine period, and the Keyence |ight

source is nonitored by neasuriing the nmean gray |evel+and standard

.devi ation of the wedge throughout the inmage acquisition process. The 5

.image analysis software is calibrated in m{llineters by a ruler inmage

.acquired fromthe sanple inmages. A 3 by 3 pixel averaging filter found in

-the Optimas 3.1 Inmage nenu is applied to each saved imge to reduce
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Tepretenting  Moisgn e o BRESSHIA0 BpBRER SR SoBRTRIAS DroloyBEfThos 00°
area from each 200 throughe180 Individual @perturesywhichs cannret be dullyyviewed inithied a
percentage ppenimage &eCindidled Nt @RET perceMEIE open area calculdtRrdenghat i on
of effective apgr tur ?s havi ng‘r_ﬁo#)ensiar a ocq%?tg)au n _'a | rati per cent age of _the
exposed surf aceP&GERIFe PRRN IscSimphh e IMAde AkpPixel ratigs: fEom; G Hrpush 18
carried out on tdthectotaisaaniser défguirelsfin tie ihade.i Areas havirighe grdy level fldas
intuse in adr s it 8o, HOE Bpnitray Bppn 488 e ond? Bed Raldich  The, ¢
~used herein to Reentage apeni arepdier dhe| avenage fafotd) images Hor gachr samplecisr e
to the body;®r wRsaFed udhglind bt i85e WRAlydi8 Ssoftware. The percentage
' open area is defined as the ratio of the number of pixels having a gray level
from O through 18 to the total number of pixels for the image, multiplied by
100. The percentage open area is measured for each image representing
one particular region from a sample. The percentage open area from each
20 of the 10 individual images is then averaged to yield a percentage open
area for the entire sampie. ' .

The denotation of effective apertures having open area occupying a
percentage of the exposed surface area of the fabric means that the
determination is carried out on the exposed surface of the fabric, i.e., the

25 surface that will face the body when a topsheet fabricated from the fabric is
in use in a disposable absorbent article. .

The term "rewet" is used herein to mean retransmission of liquid from

the absorbent core to the body or wearer side of the topsheet when the
_disposabie absorbent article is in'use. Low rewet means low retransmission

30 of liquid from the absorbent core to the body or wearer side of the topsheet.
Rewet property"'of a topsheet is determined herein by the following
- procedure. A stack of three pieces (each 4" by 4", i.e., 10.16 cm x 10.16
cm) of Ahistrom No. 989 filter paper (Ahlstrom Filtration, P.O. Box A, Mt.
Holly Springs, PA) is assembled to represent an absorbent core. A 5" by 5"
35 (12.70 cm x 12.70 cm) piece of the topsheet to be evaluated is placed on
top of this "core stack.” A "strikethrough plate" is placed on top of the piece
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~ is placed on top of the topsheet on.the “core stack." The weight is 4" by 4"
15 (10.16 cm x 10.16 cm) and has a. 1" (2.54 cm) thick piece of polyurethane
foam - (Presto-foam #305 Natural, Presto Mfg. Co., Inc.,, Brookiyn, NY
11211) attached at its bottom to more evenly distribute the applied pressure.
The foam is covered with a piece of 1.2 mil thick polyethylene so the foam
. will not. absorb any of .the synthetic urine. Once. the weight has been
20 applied, a timer is immediately started. After exactly 180 seconds, the
weight is removed and its bottom (the polyethylene) is quickly and carefully
dried. Then two pieces (5" by 5", i.e., 12.70 cm x 12.70 cm, squares) of pre-
weighed Ahlstrom No. 632 filter paper (i.e., "pickup paper") are placed on
top of the topsheet on the "core stack." The weight is slowly reapplied (over
25 a span of at least 5 seconds). The weight is removed after 120 seconds
‘and the “pickup paper" is reweighed. The rewet value is the net increase in
weight of the two pieces.of "pickup paper” in grams.
The opacity of land areas of the exposed surface of the topsheet (i.e.,
the surface that will face the body_ when the topsheet is in use in_ a
.30 disposable absorbent article) is measured herein in terms:of gray level as
specified hereinafter using .the image. acquisiton and measurement
procedures described above (with respect to determining average
percentage open area). L o :
Tensile strength is evaluated herein by breaking a one-inch (2.54 cm)
35 by seven-inch (17.78 cm) long sample generally following ASTM D1682-64,

the One-inch Cut Strip Test. :
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Brief Descript ||8ﬁswet‘+?é’ebpawqﬁ'g%f the topsheet is consjituted; s ;- schematic di agram
of an apparatus for As iylicated above thislis cagéed:ousby frming aeweld compdisihgsa apl e

‘;: .ggg:agrg ;Eeér?noqehédﬁeéémlxture of from 1 t6' §6% %y WelgMESSRBRIBIYGN et Of @
- and from 99 to 50% by weight of 1.2 to 5 denier staple synthetic fibers and
hydroentangling the fibers.

By varying the relative propornon of melt blown fibers and staple

synthetic fibers in the - homogeneous = admixture, a desired

15 combination/balance of characteristics (particularly softness, appearance,

| resiliency, strength, strike-through/rewet) is obtained. .
Preferably. the homogeneous - admixture comprises 2 to 25 % by
-weight of melt blown fibers and from 98 to 75 % by weight of 1.2 to § denier
- -synthetic staple fibers. _ : :

20 - The melt blown fibers typically have a denier ranging from 0 1t00.5

and a length ranging from several microns (e.g., 3 microns) to 0.1 inch (0.25
cm). : :

The meltbiown fibers can be non-elastic or elastic. Non-elastic meit
biown fibers can be prepared from polyolefins such as polypropylene and

25 polyethylene, copolymers of olefins inciuding ethylene and propyiene,
polyesters such as. polybutylene terephthalate and. polyethylene
terephthalate and polyamides such as nylon 6 and nylon 66. Elastic melt
blown fibers can be prepared from: various elastomeric materials including
polyester elastomers, polyurethane elastomers, polyetherester elastomers,

30 polyamide elastomers, and elastomeric A-B-A’' block copolymers (e.g., as
- described in U.S. Patent No. 4,323,534 and U.S. Patent No. 4,355,425, both
_incorporated herein by reference). Suitable elastomers include those soid
under the names Hytrel® (polyester), Estane® (polyurethane), Amitil®
(polyetherester), Pebax® (polyamide) and Kraton® (A-B-A' block

35 copolymer). Preferred melt blown fibers are non-elastic po(yester fibers,



5 enbodi nrent of the invention. - ' Det ai | ed Descri ption of

Preferred Enbodi nents We turn now to the preparation of the
nonwovenWPA5{25838f r om whi ch at | east the upper porti orPGHU$9582983psheet
I s constituted. As indicated above this is carried out by

- formng a web conprising a 10 honogeneous adm xture of from1l to 50% by
wei ght of nelt blown fibers and from99 to 50% by weight of 1.2 to 5
deni er staple synthetic fibers and dydroentangling the fibers.

By varying the relative proportion of nmelt blown fibers and staple
synthetic fibers in the honbgeneous adm xture, a desired 15

conbi nat i on/ Msgﬁ@ﬁ%'fmﬂg?ﬁﬂeﬁhﬁ@twt fd fisarsar | y softness, appearance,

il , st .St L ewet ) 1's - obt ai ped. .
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syntheti c st Ll t et : ; S t I . ave a
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nicrons (%. gextraded materigl inte fibersiwhigh roaybe collectad on a screen disposgd:
mel tbl own fi peng %?BOQQ streBmPARSH ehtdtgled ashérent h‘ﬁd%s?' astic melt
Y

bl own fibers can ol efins as pol ypropyl ene and 25

. red f | ' (
pol yet hyl ene, copdYRH ;rlsgaéﬂrﬂ%r%é???fgoﬁ’_ E’PUBQn@“@ijﬁt}'P@ﬁﬁ‘e gy baspg| wed

pol yesters stadturess arpokgterhafically iliustratdd hial ®ig 1anst WS! yRatewt eNe.
bi own {1 ber s 028 B HegORed fRreli oy torforibel A Mastngd in U & Rl ng
pol yest &0 el ot héf8,9080Ithisr apparatue| insludes: 8, disomhichdhasstan: extrusionner s,
03 g PO dRaribart rRwrR g iefisoriomniipleritl trkoypeay RS | €
4,355, 425, LBTHFeS, a"a’]‘-’q?é’o}"p!i?%t%‘d°%§'é?'rf"W"ée'P _ &%c’@?.fd'SUF'B%h@Ugh |
el ast oner s i whichdthe misrofiber-forming ' matedial ‘ishextraded; &ivd r eddperating gas o
beba  or ] PREETEREI0N wifieh 4 'ogl, Aiitany oblad, air, s BB A USVTRR ). o, )
Pref er r b nevelogitbwi hei highsvelecityngasequssstream girawst eut and @ttenuates the =
extruded microfiber-forming material, whereupon the microfiber-forming
material solidifies as microfibers during travel to a collector. The collector is
~ typically a finely perforated screen, which is depicted in U.S. Patent No.
4,773,903 in the form of a closed loop belt, but which can take alternative
20 forms such as a flat screen or a drum or cylinder. ‘A gas-withdrawal
apparatus may be positioned behind the collector to assist in .deposition of
the fibers and removal of the gas. One collector may service more than one
melt blowing die. B S o
A web of melt blown fibers is readily disintegrated into fibers, e.g.,
25 using a picker, or, in some cases, a bale opener, or opener.
~ Wetumn now to the 1.2 to 5 denier staple synthetic fibers. Typically,
these have lengths ranging from 1/2 to 1 1/2 inches (about 1.25 to 3.8 cm); |
a typical good average is 3/4 inch (about 1.9 cm). -
The staple synthetic fibers can be non-elastic or elastic. Non-elastic
30 - 1.2 to 5 denier staple synthetic fibers can be prepared from synthetics, e.g.,
" polyolefiris “such’ as polypropylene and polyethylene, polyesters such as
polybutyléhe ' téréphthalate and polyethylene terephthalate, copoiyesters,
polyamides such as nylon, polyacrylics, and blends of these. Preferably
these are bicomponent fibers having a sheath of one ‘polymer surrounding a
35 coreofa second polymer wherein the sheath polymer has a lower melting
point than the core polymer. Preferred bicomponent fibers have sheath/core
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preferably D S8R8838 ene terepht hal ate fibers. " ThePEEUSISHI2981N
fibers are prepared by heating the sel ected polyneric material to form .
a liquid and extruding the liquified polyner through orifices in a die

into a high velocity gaseous streamto attenuate and solidify the 5
extruded material into fibers which may be gollected.on a screen di sposed

in the gaseous stream as an entangl ed coherent mass. Typi ca
apparatus for preparing nelt blown fiber based web structures are
schematically i 4,773,903,

| trated in, Fi U.S.. Patent
i ncor por at ed heF’érHﬁ'r@ P%fe%nc&“yﬁg‘y{f&e@qw&py "8 S. Plyethyiénaipolyggter,
4,773,903, thi spalypeopytere/poiyestdrsard dopolyesten/polyester. e Spegificoexamples of
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orced at very viel gci ty e .Ri,gh- v i egus strea

out and attenua&ggqeﬁg F'bersefﬁra-éfgﬁ ﬁsér o?'?‘ﬁef% cﬁ\{ﬁg% e| rT%Wgﬂgupon
the m crofi ber - fpolypropylene sheathéedrelfibeos available from ﬁmrmmeaca asLmamgabo
travel to a col \ggt pe e Hjhe collector |s typi caIIy a finely perforated

screen, which is deplicted in 903 in_the form of
a-closed | oop belt, Braferbs Kh%éﬁpﬂ%ﬂémﬁﬁt'@f Refs are @deﬂcﬁ'ﬁ"ﬁﬁs sGardegkfibers | at

screen or aolr UWeBS apy IrbadiRy disihtagrated iritelicarddd fibers, @PaLSingsa Brkebeor in

posi-ti oned behind the collgctor.to a |n dep03|t|on of the fibers
and renoval of PHB®§HESS: &@algoqqegargfgﬁéb service nore than one mel t
bl owi ng di e. The staple/eaynt)'ietneﬂiberslqamarspm obtained dxtinh \spun-bonded

di si nt egr at ed 'Weﬂsf 's?:%sborf'de@ welgéa(/\éb?ddlfé o@ Sh%q{nﬁfoghﬂu&gyﬁem TS,

bal e opener, or rn

stapl e synt het i ngilkb\éﬁ&mq@ﬁl%éfl'?fwomas“c E(Ph!@@r from ancexjryder rtﬁwgﬁb"ﬁﬁﬁfm
1/2 to 1 1% i ngiaeshezria0uivith. %’cbleﬁdﬁ Qmer conﬁgﬁréﬂdﬁ Coperifgsl ety i S

3/'4 inch (about nthetic.fibers can

non-el astic or gtp\gg\yeg]ly trough ambient alr “to sgpdl?y the molten fi bers;” drawing tp’e

fibers, e.g., in a high velocity air stream or by passing them through

independently driven draw roll sets, to reduce each filament to textile denier;

delivering the drawn fibers, preferably using an air aspirator or other

20 forWarding device, onto a preferably continuous porous collection or forming

 surface; passing, for example, across a vacuum box in a forming section to

form an unbonded web; and bonding, e.g., by applying heat and pressure to

plasticize the fibers in the web and render them cohesive, e.g., in a heat

bonding nip in a forming section to produce an autogeneously bonded web,

25 by exposure to chemicals which plasticize the fibers and render them

cohesive, by needle punchmg, by hydroentangltng, or by applying

adheswes A preferred sequence of processing steps is described at

columns 5 and 19 of Sisson U.S. Patent No. 4,107,364, incorporated herein

by reference. S'pun bonded webs are readily disintegrated into fibers, e.g.,

.30 using a picker or in some cases a bale opener or opener. |

| Elastic properties can be imparted to the staple synthetic fibers by

crimping, e.g., as described in Hauser, U.S. Patent No. 4,118,531,

incorporated herein by reference. Other methods of providing elastic staple

synthetlc ftbers include using elastic resins such as Kraton based resins,

_35 " metalocence polyethylene resms urethane reslns and other stretch
chemistries familiar to the art.



30 1.2to 5 denier staple synthetic fibers can be prepared from
synthetics, e.g., . polyol efins such as pol ypropyl ene and pol yet hyl ene,
pol yest &Y€ 952(8B8 as pol ybutyl ene terephthal ate and polPgEUsyseasel

t erepht hal ate, copol yesters, pol yam des such as nyl on, polyacrylics,
and bl ends of these. Preferably . t hese are bi conponent fibers having a
sheath of one polynmer surrounding a 35 core of a second pol yner wherein

t he sheath polyner has a | ower neltinglo poi nt than the core polyner.
Preferred biconponent fibers have sheath/core WO 95/25838
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pol ypropyl ¢ e/ oI yester, and copol yest er/ pol yester. Specific exanples of
such fibers" 1.7 and 3 deni er pol yet hyl ene/ pol yester. sheath core fibers
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downwar dl y stl‘eam@hcarrdéda‘lﬁerslfrbn't disimégrating éé&dealfibeﬂwfebtwsiﬁg adigndrng the
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In another example, as depicted in Fig. 1, a melt blowing unit is buiit into a
- standard carding unit, to produce a web of an admlxture of melt blown fibers
15 and carded staple fibers. With reference to Fig. 1, a staple fi ber stream 10is
air conveyed via a duct 12 into a carding unit inlet duct 14, and resin is fed
via a hopper 16 and an auger 18 through meit blowtng nozzles_ 20 which
form melt blown fibers as represented by arrow 15 at the inlet to duct 14
where the melt blown fibers merge with the staple fiber stream 10 and the

20 formed admixture is fed via duct 14 to cardlng rolls 22.
We turn now to the hydroentangiing. The term "hydroentangimg" is
- used herein to refer generally to subjecting a web of fibers to hlgh velocrty
water jets (or jets of other fluid) to cause fiber entanglement to mtertock the
flbers and produce a nonwoven fabric. The hydroentangling process may

25 also function to create apertures in the fabnc

Suitable hydroentangling processes for use hereln are descnbed in
Evans U.S. Patent No. 3,485,706, mcorporated herem by reference. As
o indicated in U.S. Patent No. 3,485, 706, hydroentangling apparatus includes
a series of orifice manifolds directed at an apertured support:ng surface.
30 The apertured supporting surface can be, for example a wire or screen, a
perforated plate, or. a perfcrated drum. The, orifice size. |n the orifice
manifold generally ranges from 0.003 to 0.03 inches (0.0076 cm to 0.076
cm), the orifice spacing generally ranges from 0.01 to 0.1 inch (0 025 cmto
0.25 cm), the water pressure (i.e., the pressure ln a mantfold) generally
35 ranges from 200 to 5000 p5| (9,576 N/m2 to 239,400 Nlm2) the web to
orifice separation generally ranges from O _to 6 inches (O tc 15.25 cm), the




i ndependently driven draw roll ‘sets, -to reduce each filament to textile
:denler; ~ delivering the drawn fibers, preferably using an air aspirator
or: ot her 20WOI95/28838di ng devi ce, onto a preferably conti nuous REE/GS85/02981

col l ection or formng surface; passing, for exanple, across a vacuum
box in a formng section to form an unbonded web; and bondi ng, e.g.,
by appl yi ng heat and pressure to pl asticize the fibers in the web and
render them cohesive, e.g., i-n a heat 1onding nip in a form ng section
to produce an aut ogeneously bonded web, 25 by exposure to chenicals which
pl asticize the fibers and render them cohesive, by needl e punching, by

hydr oent angl i n b n h

o ocessi ng st epuier bt HHLELTEE the il ﬁ%l‘@*s'h’é BG5Sy R ] uBpacs
Patent No. 4, 1(9?“963115’ |"ﬁ65$§3(ff%mea Ffér‘hqch he apgftyrer sizendr . they apesiurertd
webs are readi |syipgortingt sg@fades genoially frahges from 0.01 38 0.25. iMgha(0p0Zeem & i n

e Lad Lot & Mo el Shuixalent,and the RrpBRbich,Sf 8B5h ared if e °¢
descri bed i A Hapesured). ssnpppmrmwtsuﬂece4ger1ereﬁsa1ranges fronndqud:m aéaaa. hefhe n by
reference. O hejnehfy é‘soﬂﬁth‘efsdﬁg&@]ﬁb 9@#@&@@%@ 33'6 sg:aced atggaaia?ﬁﬁtgr\iawer s

I ncl ude using elastlc resi ns nmet al ocence

pol yet hyl ene r SYMmetrigalyt Pyge the &5€hei Lgttaplﬁ &Hpporting syages Ares

fam liar to thelesttibed in wm%mm&m Wires for Hydroentanglement System,"
PCT/ US95/ 02981
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using air streddpiween the orifice out ets and the web being treated ranging from 1/4 inch
to 3/4 inch (0.64 cmto 1.9 cm). : -
Forming apertures in the web in the hydroentangling process, i.e.,
15 simultaneously with hydroentangling, can be carried out as described in
Example 41 of the above referenced U.S. patent No. 3,485,706 to Evans.

' Forming apertures in the web in the hydroentangling process
simultaneously with hydroentangling, is also carried out using a supporting
roll as described in conjunction with. Fig. 7 of Suzuki et al., U.S. Patent No.

20 4,704,112, which has a series of projectione to distribute the fibers aside
under the pressure of the water jets and a plurality of perforations (e.g., 0.2
to 1.0 mm diameter) for drainage. This patent is incorporated herein by
reference. . -

Aperturing can be fostered by using a supportmg surface consustmg

25 of a wire made up of warp and fill filaments and knuckles of accentuated
height where the warp and fill filaments cross, so that deflection of the water
at the knucklies will force the fibers away from such to produce apertures.

Apertures that are round, square, oval, rectangular or of other
- configuration, aligned, e.g., in the machine and/or cross machine direction,
30 can be obtained. | |
As indicated above, effective aperiures have open area preferably
occupying 8 to 40%, very preferably 12 to 25%, of the exposed surface area
of the fabric which is formed.
After the hydroentangling step, the resuiting fabric can be dried by

35 - web drying methods well known in the nonwoven and paper manufacturing

arts, such as conveying the web, preferably on a felt, around the surface of



in cross directions or utilizing fins to transformlamnar flow to

turbul ent ' flow), or by formng nelt blow fibers into a stream of

st apl e fVBHSRS83Fhe - honpbgeneous admi xture is readily RPCRUGSIS/ORI®IO a
web, e.g., by air laying. For exanple, an air conveyed stream of
melt blown fibers from 10 disintegrating a nelt blown fiber web using a
pi cker and an air conveyed stream of carded fibers fromdisintegrating
a carded fiber web using a picker - e netered into each other and the
nmerged streamis air laid to forma web. I n anot her exampl e, as
depicted in Fig. 1, a nelt blowwng unit is built into a ~ standard

cardi ng uni d L. xture of |t Dblo fipers 15 and
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perforated ate, or at ed orif |ce Sl ze

mani fol d ge é’Fh?I%P"P%Rﬁ!;@SW?p HIPRATE 3b nt’"ﬁ“'@%q m&g"?’@“ﬁﬁ@f RAMWVeVeN 076
cm, t h:ES or fabriceas gescritted) abeveawWhjch snlgydroéntamgled fo anothet battcdr IﬁéttsS)lZg) cm
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general |y 3§°§ ,?'%55' o porEE° oK. 5 gl g sfptridy®  TB8is)0
Nnferr]), anwmg of tr@rbatt%@ggﬂw |§tr§§¢|l|)g§ﬁ oyt asidigseribechin 0 to 6
i nches (0 t-?\u%ﬁn?& &I7) U.8."Patent No. 5,144,729, by, e.g., using a tightly woven

screen (more tightly woven than 50 mesh) or a smooth surface with
20 apertures smaller than 0.02 inch (0.05 cm) in dlameter This patent is
incorporated herein by reference : -

The resulitant fabric or composite may be subjected to calendering to
adjust the caliper, e.g., using a cold calender equipped with smaoth rolis to
provide a smooth soft surface feel or a hot calender equipped with patterned

25 rolls to impart a patterned imprint. A topsheet typically has a caliper ranging
~ from 6 to 20 mils (152 microns to 508 mlcrons) preferably from 8 to 16 mils
(203 microns to 406 microns).
A topsheet is readily obtained from a continuous web of the fabric or -
composite, for example, by die cutting to the appropriate configuration.
30 Typically the topsheet or portion thereof of the present invention, i.e.,
prepared by forming a web comprising a homogeneous admixture of meit
biown fibers and staple synthetic fibers and hydroentangling to form a fabric
as described above, is characterized by a rewet value ranging from 0.1 to
0.5 grams; an opacity of land areas of the exposed surface (the surface that
35 will face the body when the topsheet is in use in a disposable absorbent
o article) denoted by a gray level of at least 115, preferably greaier than 120,
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ranges from1l to 100, the aperture size in the apertured supporting
surface generally ranges from0.01 to 0.25-inch (0.025 cmto 0.64 cm,

(di aneter or equivalent), and the proportion of open area in the 5°
apertured supporting surface generally ranggs fromJl0 to 98% The
apertures in the supporting sur f ace typically are spaced at regul ar

I nterval s symetrically over the whole surface. Suitable supporting
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roll as described.in con unctlon W h uk| Pat ent
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fibers asid® backshdet amdhanmhss@am tmi'e positionedrbgtween dnel tapshieat andtthe of
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is i ncorporate
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Apertures mSat ar e rbumacksheateforoa adisposabiengbsarbent adiciettrerein can be
g?pfe'ctgfgﬁt ! gg éééadns@@@%() tf& ’eaﬂaﬂ'lﬁlé'e 1Bt Nanqn) dpRistic” ffm GRCBblethylene,
- polypropylene, or other fiexible moisture impeding material which is
substantially water impervious. Polyethylene, having an embossed caliper
of approximately 1.5 mils (38 microns), is especially preferred.

20 The absorbent core for a disposable absorbent article herein may
assume a. wide variety of sizes and shapes, such as rectangular or
hourglass shapes. The absorbent core may be made from a variety of
commonly used materials such as comminuted wood pulp, typically referred
to as airfelt. The absorbent core may further contain absorbent gelling

25 materials. S g

The absorbent core is superimposed on the backsheet and is
preferably joined thereto by means known in the ant, e.g., adhesive bonding,
preferably with longitudinally oriented adhesive bonds. The topsheet is
positioned on top of the absorbent core with or without intervening layer(s)

30 and is typically, at least partially peripherally bonded to the backsheet, e.g.,
using hot melt adhesive beads, ultrasonic means or thermomechanical
means where pressure causes adjoining surfaces to melt together.

The following speciﬁ(: examples illustrate the practice of the present
invention but are not intended to be limiting thereof.

35 Example |



As indicated above, effective apertures have open area preferably

occupying 8 to 40% very preferably 12 to 25% of the exposed surface area
of the v@O52583%i ch is forned. After the hydr pemnusssiosy st ep,
the resulting fabric can be dried by 35 web drying nethods well known in

t he nonwoven and paper nmanufacturing : arts, such as conveying the web,
preferably on a felt, around the surface of WO 95/ 25838

PCT/ US95/ 02981 14 12 hot
cans to evaporate the water in the fabric, or by infrared heating or

t hrough-air drying. |f desired, additional tensile strength can
be |nparted to t au5|ng bondi ng of fibers to one
anot her, e. Rq?ﬁéﬂéai' 'eﬁéhggébﬁ?n heating the fabric so fibers

bond at cont act Pomsltbiowp mlnbtﬂtman?aterephthalatednemfg:erouela (23 gramst

i nprint suc ot her ausi ng
interfiber Beralrﬂ&verage Geriet ofwaq% cf%ﬁ?ﬂ@é’?@@ E@%Pﬁ%‘?‘gﬂt&)ﬁm ituted only
of the rBnwoven . Calded pdiybutyjerepterephtbalate fibers) of avetageoderiies ohgbeut

honmogeneous Y10y I fibers .
and from 99, ?35’?,‘3?"%53%'4"?9""? apoyt SIPireH 1Y oif) Y uPed 8 o vRlE
fibers and AOREPRRNRNt ng as descri bed above : -' ' ~ . Less preferably,
the t opz hget f canAlntog slatdn?ﬁtPr?lef 012];3 drefihelrelt blowrfl ﬁeerrsaarrdDmBQSI t ebwgb
repare r constitu nonwoven as, descri be
gbO\F/)e whi CK |§ %d%@@’ﬁ ﬁhé'l' N OJ"QHOE%éﬁqu & cﬁ%‘ﬁ"?" gtrea %t?’ €or epar ed
only friam fiberstanddepositing thepésultingadstixture obea 9) foot (30. SH;rd) squarangl i ng
Of the batt sob Ml e &réé@g\gihvgwcnuﬁdbeﬁg ﬂﬂle%ff‘?ﬁrth?‘?gaﬂ Bide of trg!St! " 4

al., US Paten ¥ g g
screen (i. e, the side opposite from that on which depositing |s bemg carned

out).

cal ender i ngger egasfe yard)m'zasnglmzj?ss ‘RSInfEYratedr using a- p.ckérr%ﬁl fodydeat t er ned

The formed body is transferred toa 13 x20 hydroentangling wire (13

15 wires by 20 wires per inch (5.1 by 7.9 wires/cm)). For the hydroentangling
nozzles, manifolds are used with 0.005 inch (0.013 cm) diameter orifices -
spaced on 0.025 inch (0.064 cm) centers with spacing between the orifice
outlets and the body being treated being about 1/2 inch (1.27 cm). Two
passes are carried out at a water pressure of 200 psi (9,576 N/m<2), followed

20 by 2 passes at a water pressure of 1200 psi (57,456 N/m2) followed by two
passes at a water pressure of 1600 psi (76,600 Nlm2) An apertured web is
formed. ' .

The apertured web .is drled by application: of a stream of 150°F
(65.5°C ) air (air through drying) for 30 minutes.

25 Coid calendering is then carried out to adjust the caliper to about 14
mils (356 microns). :

The formed fabric has a basis weight of 25 gramslsquare yard (29.9
g/m2), effective apertures having open area occupying about 20% of the
exposed surface area of the fabric, a.rewet value of 0.5 g, op,acity.. denoted

30 by a gray level of about 130, a soft to the touch feel, a machine direction
tensile strength of about 700 gfin (276 g/cm) and a cross machine tensile
strength of about 175 gfin (69 g/cm).

When thermal bonding is utilized after drying.(air through process -
using 300°F (149°C) air for 5 minutes), the machine direction tensile

35 strength is _a_beut 1000 gfin (394 g/cm) and the cross machine tensile
strength is about 400 gfin (157 g/cm).

]



sCreen (nore tightly woven than 50 nmesh) or a smooth surface with 20
apertures snmaller than 0.02 inch (0.05 cm in dianmeter. This patent is

- i ncor por at SMOKRSRM3 by reference The resul tant fRGAT(SIFP2981
conposite may be subjected to calendering to adj ust the caliper, e.g.,
- usi-ng a cold cal ender equi pped with snmooth rolls to provi de a snooth

- soft surface feel or a hot calender equipped with patterned 25 rolls to
~inpart a patterned inprint. A topsheet typlgal ly has. a caliper ranging
- from6 to 20 nmils (152 nmicrons to 508 nicrons), preferably from8 to 16
mls (203 mcrons to.406 m crons). A topsheet is readily

-~ obt ai lned Lr O(T a CO?tmﬂ%ﬁeﬁgvéfwéé&s‘c|§£hﬁ¢dif|@d so that tﬁéfm@ﬂ;bkﬁm filsers are .
fopsheet of porTPEFd iR aoRieAm Chatame SERts PRIERE, bAarding un. or 48 8l hE "
by forming a wedtapienfibérsi arg 3 dmmgﬂaboumpednpalyelmleﬂelpdyester shesihdcare

fibers and sta y aBhLki

as descri bed ag%ggﬁ%gég@h;ﬁga eﬁz %&aqég@men% Plue ran '% g E)écr% géélg
0.5 grams; &n opeighty aperuring, ewst valughe edaB@rf%@ge( tSH'GnEtﬂsf A8
that 35 will fgggidde body when the topsheet is in use in a disposable
absor bent article) denoted by a gray level of at |least 115, preferably
greater than 120, WO 95/ 25838

PCT/ US95/ 02981 Exampie Il mor e

f bl t t
ol cal ender eq. 1 abrh heEEaples d'??gp‘%ﬁﬁfyawﬁégg%ﬁ@ dﬁ‘iﬁ%‘?@?’g%ﬂ? 315
- g/cm; a cross tnectopsbeeti bQ!UQlRSﬁP@r@ﬁ'sW dies cyitdingt helqepacteemn@av 198 fgem
fabric angibRg frepatetdss H@sé’r%éd?ln Exé&mpledA c MTheé abBobeptcorerisTaiciaide

800 g1 n (315 WoodgK : Gy TherracksBedyts alvawiens Betite s FReffEr belngi g | &
a thermal ly bondmun 5 mils (38 microns).
While particular embodiments of the present invention have been
illustrated and described, it will be obvious to those skilled in the art that
15 various other changes and modifications can be made without departing
from the spirit and scope of the invention. It is therefore intended to cover in
the appended claims all such changes and modifications that are within the
~ scope of this invention.



fabric greater than 300 g/in (1 18 g/cm. As indi cated above, a ‘

di sposabl e absorbent article herein conprises a liquid pervious

t opsheeWO%¥25888scri bed above), a liquid inpervious 10  bREKYSSO98%INd an
absor bent core positioned bet ween the topsheet and the backsheet. This
COTrUi natTomn of el errents is illustrated in Fig. 2 for a preferred

glass configuration disposabl e diaper wherei n
suc mmimﬁ‘! an absorbent corel®&0, a topsheet 51 (partially
bro pl€ the core 50) and a |iquid inpervious backsheet 52. 15
The backsheet for a disposabl e absorbent article herein can be
constructed, for exanple, froma thin, plastic filmof polyethylene,

pol ypr opyl ene, or other flexible noisture inpeding material which is
substanti al Pol yet hyl ene, having an enmbossed cal i per

of appr oxi QémﬁiﬁbgAWﬁpQB mcrons), i.s especially preferred. 20

The absor bent co1re Ao liquic peplieks, tepsiiesh fer & disposable absarbantaiticle,

assune a wide vari etfavig Sazwsi@riiie@hapr%gi@%rﬁs1be%aaguwd2orand

hour gl ass shapes. The ab orb nt Coﬁﬁ\“% %3 "ﬁﬂ nl -var et '8

commonl y used mat er i%NS! U%’%‘EB Tk RGN ?)tu\rﬂ? MPBPI §° e 1 ed |
to as airfelt. The ahereobeompcising nerywévert fabriccpnepared ap ombiegta gebl i ng 25

P ds o3 ksheet
and 1s . preferafidy meHind £ oﬁfﬁgen%ghgmans 8 o o arP% %C shee
adhesi ve bondi ng, weig tr@ffrggmhlqwmﬂpﬁrq é’ﬂ@fﬂ%%ém%ﬂ%rwmigbt afdh85i Ve

\?Mo?ﬂgm Tihﬁt te 35:2?% t?% denierﬁﬁ |ésmﬁ&i@m%@@nz{h9&eeﬁa§ggh § the  fiBre \;w th or
peripheral Iy bondedt Pg%f’ﬁeabfég h%ré‘ft ef°8¥‘ e&e‘:t"yeuépﬁﬁu'ﬁﬁi 'PFB ;‘a@’ﬁeSi ve

beads, ultrasonic nuhickness ohiterfabrc.hani cal __nmeans wher e pressure
causes adjoining surfaces to nelt together. The foll ow ng
speci fic exanpl il qt ntion
speci f1c examplep | diri&iogahﬁett&%iairﬁ \ifigref i EfrékiRapertures halé 4R
Exanpl e | WO PReErsered occupying 8 to 40% of the exposed surface area of

PCT/ US95/ 02981 ' 'thefabnc

. 3. The topsheet of Claim 2 wherein the effective apertures have an
open area occupying 12 to 25% of the exposed surface area of
the fabric. '

4. The topsheet of Claim 1 wherein the staple synthetic fibers are
carded fibers.

5. The topsheet of Claim 1 wherein the effective apertures have an
open area occupying 8 to 40% of the exposed surface area of
the fabric and the staple synthetic fibers are carded fibers.

6. The topsheet of Cléim 1 which has a basis weight ranging from
15 to 30 glyd2.

7. The topsheet of Claim 1 wherein the melt biown fibers are non-
elastic polyester fibers.

8. The topsheet of Claim 1 which has a basis weight ranging from
15 to 30 glyd2, wherein the effective apertures have an open
area occupying 8 to 40% of the exposed surface area of the

~ fabric, wherein the staple synthetic fibers are carded fibers and
wherein the melt blown fibers are non-elastic polyester fibers.

-



14 - A topsheet is prepared as foll ows: A nelt
. bl own pol ybutyl ene terephthal ate m crofi ber web (23 grans uare

. yard (27.5YPA5@3%38)) is disintegrated using a picker to proaﬂ'&’s”’oz 81

fi bers of average denier of about 0.2 and average |length of about 1 mm 5
Carded pol ybutyl ene terephthal ate fibers of average denier of about

. 1.7 and average length of about 3/4 inch (1.9 cm) are used as the staple.

fi ber conponent. A honogeneous adm xture of 0.28 g of the nelt
bl own fibers and 2.50 g of the staple fibers is formed by nerging air
conveyed streans of the 10 fibers and depositing the resulting adm xture
on a 1l foot (30.5 cn) square 100 nmesh wire screen with a vacuum bei ng
pull ed on the rear side of the screen (i.e., the side opposite from
that on whi.ch depositing is being carried out). . -The
formed body is transferred to a 13 x 20 hydroentangling wre (13 15 wres
by 20 wires per inch (5.1 by 7.9 wir For the hydroentangling
nozzles, manifolds are used with 0.0 ch (0.013 cm dianeter orifices
spaced on 0.025 inch (0.064 cm centers W th spacing between the orifice
outlets and the body being treated being about 1/2 inch (1.27 cm. Two
passes are carried out at a water pressure of 200 psi (9,576 N nferr]),

followed 20 by 2 passes at a water prlessurg of 1200 psi (57,456 N nferr])
foll owed by two passes at a waterj pres 6of 1600 psi (76, 600

Nnierr]). An apertured web is f gr med. The apertured web
is dried by application of a stream off 150F (65.5C ) air (air through
drying) for 30 mnutes. 25 Cold calerddering is then carried out to

adjust the caliper to about 14 mls (396 microns). The
formed fabric has a b ggs wei ght of 25 grans/square yard (29.9

g/mMerr]), ef : rea occupyi ng about 20% of the
exposed sur. G 2@ rewed_ value of 0.5 g, opacity denoted
30 by a grgy-le nf _aho , a soft to touch feel, a machine

di rection ten5|le‘§t of about 700 g/in (276 g/cm and a cross
machi ne tensjge 14




THIS SHEET HAS BEEN

strength of about 175 g/im<{69%¢gftem . When thernai ondREL AGED
utilized after drylng (alrﬂﬁ rocess using 300[ e

(149[err] QB %bfz G’ 5 m nut d| rection tensi [Pé'l'?}@”’g”bngt h
i's about 1 8 7|n (394 g/c H s machine tensile strength
is about 400 g/ln (157 g/c / 25838 '

PCT/ US95/ 02981 15

When the above process is nodified so that the melt blown fibers are
nmerged with a streamof staple fibers entering a carding unit, or so that
t he staple fibers are 3 denier flat crinped pol yethyl ene/ pol yest er
sheat h/ core ~ biconponent fiber, e.g., product 1050 from BASF Corp.,
simlar basis 5 weight, aperturing, rewet values, opacity, and tensile
strengths are obt ai ned. Exanpl e
I A di sposabl e diaper is prepared structured as deplcted in
Fig. 2 with the topsheet being prepared by die cutting the depicted
configuration from 10 fabric prepared as described in Exanple 1. The
absorbent core is air-laid wood pul p.  The backsheet is polyethyl ene
havi ng an enbossed cal i per of ég 1.5 mls (38 mcrons).

Whil e particul ar enbodi nents of th 5p ent invention have been
illustrated and described, it will be obvious to those skilled in the art
that 15 various other changes and nodifications can be nade wi thout
departing fromthe spirit and scope of the invention. It is therefore
intended to cover in t he appended clains all such changes and

nodi fications that are within the




scope of this invention. WO 95/ 25838 ENT SHEE
PCT/U89570298$~\\\\\\\\\\5L 1%FPLAC:MLNTVVM€T
IS CLAI . A I|qU|d perV|ous topsheet . di (oI
absor be@@ﬂ/ﬂ”/ havi ng a basis wei ght %Batf ;.o 5&’ SERLISY
to 40 g/ h N/'/HH”/ consi sting of an apertured body with at

| east the upper poftion. t hereof conprising nonwoven fabric
prepared by form ng a web conpri sing a honobgeneous

adm xture of from1l to 50% by wei ght of nmelt blown fibers
and from99 to 50% by wei ght of 1.2 17 to 5 denier staple
synthetic fibers and hydroentangling the fibers to forma
fabric and to formeffective apertures through the

t hi ckness of the fabric. : 2. The topsheet of Claim1l wherein
the effective apertures have an open area occupying 8 to

40% of the exposed Surf deedbspasaple absorbent artiie fepmprising a
3. The topsheet of C ailmdiwheieatviduie teigebriety e aafpeguideimpaveians

open area occupying 12 tﬁa&%%&ft tQﬁde@PSQQsé%EﬁEe @6@ gbeitioned
the fabric. 4. eto eet t he staale

|
synthetic fibers are Betwedt sald® 88F8§8tf?%%rsal s@xeet sal
liquid pervious topsheet hav1ng a ba51s weight

ranging from 10 to 40 g/yd?, having an
apertured body and having at least the upper
portion thereof comprising nonwoven fabric
prepared by forming a web comprising a
homogeneous admixture of from 1 to 50% by
weight of melt blown fibers and from 99 to 50%
by weight of 1.2 to 5 denier staple synthetic
fibers and hydroentangling the fibers to form
a fabric and to form effective apertures
- through the thickness of the fabric.

10. The topsheet of <claim 1 wherein said
hydroentangling is performed on an apertured
supporting surface having fewer than 20 wires
per inch in at least one direction and having
no more than about 20 wires per inch in either
direction.

11. The disposable absorbent article of claim 9
wherein said hydroentangling is performed on
an apertured supporting surface having fewer
than 20 wires per inch in at 1least one
direction and having no more than about 20
wires per inch in either direction.



5. The topsheet of O aim1 wherein the effective apert ul{eBEPIAGEMENT SHEET
open area occupying 8 to 40% of the expasedysurface areajjof 18 SEP 199
the fabric and the staple synthetf&’fibers ar¥carded fi fePae .ol Y

-

6. The topsheet of Claim1l which has a basis wei ght rangrng front

15 to 30 g/yd[err]. 7. The topsheet of Claim1 wherein the
nmelt blown fibers are non- el astic polyester fibers.

8. The topsheet of daim1 which has a b%sis wei ght ranging from

15 to 30 g/yd[err], wherein the effecti 9é apertures have an open

area occupying 8 to 40% of the exposed surface area of the

fabric, wherein the staple synthetic fibers are carded fibers and
wherein the nelt blown fibers are non-elastic polyester fibers.

17 9. A disposabl e absorbent article conprising a | i qui d pervious
topsheet, a liquid inpervious backsheet and an absorbent core
posi tioned bet ween sai d topsheet and said backsheet, said
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With international search report. .
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments. .
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(57) Abstract

(54) Title: /LOW REWET TOPSHEET AND DISPOSABLE ABSORBENT ARTICLE

A dlsposable absorbent article contains a hqmd pervious topsheet, havmg a basis weight ranging from 10 to 40 g/yd? and comprising a
body with at least the upper portion thereof comprising nonwoven fabric prepared by forming a web comprising a homogeneous admixture of
from 1 to 50 % by weight of melt blown fibers and from 99 to 50 % by weight of 1.2 to 5 denier staple synthetic fibers and hydroentangling
the fibers to form a fabric, with or without the formation of apertures.




