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While plastic films do an admirable job of containing liquids, they are
not pleasing to the touch and they do not readily pass moisture vapor, which
makes garments made with plastié' films uncomfortable and irritating to the skin.

35  Plastic films have been made more acceptable for apparel and personal care
applications by creating micropores in the films to make breathable microporous
films. In microporous films, moisture is transported through the films by way of
small gaps or holes in the film. One notable microporous film composite is made
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Moisture vapor permeable films comprised of polyether block
copolymers, like the film disclosed in U.S. Patent No. 4,493,870, have an
30 advantage in medical apparel and personal care applications because such films
are non-porous and therefore substantially impermeable to fluids, but they permit

the passage of moisture vépor. U.S. Patent No. 4,725,481 suggests that such
films may be attached to a textile fabric by adhesive bonding or melt bonding,.
However, the cost of making such films and then bonding the films to fibrous
35 textile substrates has been high relative to microporous film laminates. In
addition, known moisture vapor permeable films like the films disclosed in U.S.
Patent Nos. 4,725,481 and 5,445,874 do not readily adhere to. many common
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25  moisture vapor permeable thermoplastic film layer. The fibrous substrate is

comprised of at least 50% by weight polyolefin polymer fibers. The moisture
vapor permeable thermoplastic film layer is melt bonded directly to the one side
of said fibrous substrate. The composite sheet exhibits a peel strength of at least
0.1 N/cm, a dynamic fluid transmission of less than about 0.75 g/m? when

30  subjected to an impact energy of about 2400 joules/m?, and a moisture vapor
transmission rate, according to the desiccant method, of at least 1500 g/m2/24hr.

Preferably the film layer of the composite sheet has an average

thickness of less than 50 microns and is comprised of at least 50% by weight of
polymer selected from the group of block copolyether esters, block copolyether

35 amides, polyurethanes, and combinations thereof. It is further preferred that the
film layer be melt bonded to the substrate in the absence of an adhesive between
the film layer and the substrate., The more preferred composite sheet has a peel
strength of at least 0.15 N/cm, a film thickness of less than 30 microns, and a
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with a monomer having a functional group that is compatible with Fraction A.
Film Fraction C is preferably a polymer with a backbone identical to Fraction B,
35 which backbone is grafted with monomer selected from the group of alpha- and
beta-ethylenically unsaturated carbonic acids and anhydrides, and derivatives

thereof.
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The accompanying drawings, which are incorporated in and constitute
a part of this specification, illustrate the presently preferred embodiments of the
invention and, together with the description, serve to explain the principles of the
30 invention.

J

Figure 1 is a cross-sectional view of the composite sheet structure of
the invention. _
Figure 2 is a cross-sectional view of a composite sheet structure
according to an alternative embodiment of the invention.
35 Figure 3 is a schematic representation of a process by which the
composite sheet structure of the invention is made.
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Figure 6 is a,plan view of another enbodi nent sheet
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il lustrggion of an amarqawﬁnpemdaﬁl@rmﬁemvapegpé&eabﬂmaiyo&té LHeefl
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exanpl es of sWatinRafly fiqhidl i Bl P2is directly adhered. Such composite
sheets are sometimes referred to as laminate structures. The moi'sture permeable
20 film is substantially free of pinholes or pores, yet still has a relatively high rate of
moisture vapor transmission. As used herein, “pinholes™ means small holes
inadvertently formed in a film either during manufacture or processing of the film

r-'h

>

while “pores” means small holes in a film that are intentionally formed in the film
in order to make the film porous to air, moisture vapor or liquids. In the preferred
25  embodiment of the invention, the moisture vapor permeable, substantially liquid
impermeable film is a polyether block copolymer such as copolymers comprised
of block copolyether esters, block copolyether amides, polyurethanes or
combinations thereof. The fibrous substrate 14 is preferably comprised of
synthetic polymer fibers in a form to which the moisture vapor permeable film can
30  bedirectly adhered. The substrate 14 may be a woven or nonwoven structure, but
for cost reasons, nonwoven textile structures are preferred for most applications.
In an alternative embodiment of the invention shown in Figure 2, the composite
sheet structure may be comprised of a moisture permeable film layer 12 with two
fibrous substrates 14 and 16, each comprised of synthetic polymer fibers, directly
35  adhered on opposite sides of the film layer.
According to another embodiment of the invention, a thin layer of a
block copolymer selected from a group comprising polyethers, polyamides and
polyurethanes or a combination thereof could be used in conjunction with a
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film. Additionally, a fibrous substrate could be bonded to such a film laminate
structure in a fashion consistent with the present invention.

30 A particularly preferred nonwoven material for the fibrous substrates
14 and 16 is a fibrous polyolefin nonwoven web. Suitable polyolefin materials
include polypropylene and polyethylene spunbonded webs, scrims, woven slit
fitms, carded webs, flashspun webs, and woven or nonwoven sheets comprised of
blends of polyolefin fibers or of polyolefin fibers and other fibers. Webs of

35  polyolefin fibers can be made with a variety of desirable properties, including
good vapor permeability, flexibility, softness and strength. Where the composite
sheet 10 is to be used in an absorbent article, the substrates 14 and/or 16 should
preferably have a tensile strength of at least 1 N/cm and an elongation of at Jeast
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permeable film. Layer 12 is preferably comprised primarily of a block polyether

copolymer, such as a polyether ester copolymer, a polyether amide copolymer, a
pol'yu.rethane copolymer, or a combination thereof. Preferred copolyether ester

30 block copolymers for film layer 12 are segmented elastomers having soft
polyether segments and hard polyester segments, as disclosed in U.S. Patent No.
4,739,012 (assigned to DuPont). Suitable polyether ester block copolymers are
sold by DuPont under the name Hytrel®. Hytrel® is a registered trademark of
DuPont. Suitable copolyether amide copolymers for film layer 12 are

35  copolyamides available under the name Pebax® from Atochem Inc. of Glen Rock.
New Jersey, USA. Pebax® is a registered trademark of Elf Atochem, S.A. of
Paris, France. Suitable polyurethanes for use in film layer 12 are thermoplastic
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At ochem S. A e polyurethanes for use in
filmlayer 12agrandidesoribegiim rn Plastics Enc clopedia Handbook, p. 236 (1994),

8 25  which is hereby incorporated by reference.
One preferred means for applying the film layer 12 to the substrate 14

is illustrated in Figure 3. As can be seen in Figure 3, the thermoplastic polymer is
fed in pellet form, along with any additives, into the inlet 26 of the extruder
hopper 24. The polymer is melted and mixed in the screw extruder 20 at a screw
30  speed in the range of 10 to 200 rpm, depending on the dimensions of the extruder
and the properties of the polymer, and the melted mixture is discharged from the
extruder under pressure through the heated line 28 to a flat film die 38. The
polymer is discharged at a temperature above the melting temperature of the
_mixture, and preferably at a temperature in the range of 180° to 240° C. The
35 polymer extrusion melt 40 discharging from the flat film die 38 coats the fibrous
| substrate 14.
Preferably, the substrate passes under the die at a speed that is
coordinated with the speed of the extruder so as to obtain a desired film thickness.
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t hi ckness. may be a moisture vapor permeable substantially liquid impermeable m#ltiple
" 30 layer film structure. Such a film may be coextruded with layers comprised of the
one or more of the above described preferred thermoplastic film materials
described herein. Such multiple layer moisture permeable films are disclosed in
U.S. Patent 4,725,481 (assigned to DuPont), which is hereby incorporated by
reference. Multiple layer films are especially useful in the composite sheet of the
35  invention where it is desirable for the film layer 12 to have different properties on
its different sides. For example, a composite sheet could be made with a
bicomponent film layer 12 having one side made of a moisture vapor permeable
polymer material that thermally bonds well to the fibrous substrate 14 and an

10
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of manufactunng an absorbent article.

30 It is believed that the moisture vapor transmission rate (“MVTR") of a
composite sheet material used as the backsheet of an absorbent article is important
in reducing humidity and temperature inside the absorbent artiéle, thereby
reducing the incidence of heat rash and other skin problems associated with such
environmental conditions. For example, in order to reduce rash inducing humidity

35  and heat buildup within a disposable absorbent article, it has been found that at
least a portion of the article’s backsheet, and preferably the entire backsheet,
should have a moisture vapor transmission rate of at least about 1500 g/m2/24 hr.,
as measured by the desiccant MVTR measurement method described in the
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spaces within the substrate. It is believed that the high surface area on the
substrate side of the film layer 12 further enhances moisture vapor flux through
the composite sheet 10.

30 The composite sheet of the present invention exhibits the important
property that it is substantially impermeable to liquids under conditions that are
normally associated with the use of absorbent articles and protective apparel. The
liquid impermeability of the composite sheet 10 has been characterized according
to a number of tests, including a liquid moisture seepage test, a dynamic barrier

35 test, and a microbial barrier test.

The liquid moisture seepage test visually demonstrates the substantial
liquid impermeability of the composite sheet 10. As described in the example
below, this test determines whether a solution of food dye, isopropyl alcohol and
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The strength and durability of composite sheet 10 makes this sheet
30 especially suitable for absorbent articles. This strength and durability allow the
composite sheet 10 to remain intact even after being stretched, rolled, compressed
and pulled during the process of manufacturing an absorbent article. It is also
important that the composite sheet be strong and durable enough to remain intact
when stretched, pulled and wetted during wearing of an article made using
35  composite sheet 10 as the backsheet. The strength and durability of composite
sheet 10 has been characterized in terms of (1) tensile strength, (2) the degree to
which the sheet will stretch before breaking (known as "elongation"), and (3) the
amount of force required to peel the moisture vapor permeable film from the

13 This Sheet Has Been Re;
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an absorbent article. _

Peel strength is a measure of the force required to delaminate the
moisture permeable film from the fibrous substrate of a composite sheet. When
the composite sheet 10 is used as a backsheet in a disposable absorbent article,

30  such as a diaper, it is important that the composite sheet have a peel strength of at
least 0.15 N/cm, and more preferably at least 0.20 N/cm, so that the sheet will not
delaminate during manufacture of the article or during use. Such a peel strength is
especially difficult to achieve when an adhesive is not used to attach the moisture
vapor permeable film to the fibrous substrate. Good peel strength is even more

35  difficult to achieve when the moisture vapor permeable film is chemically
incompatible with the fibrous substrate, as is the case when a moisture permeable
film comprised solely of a polyether ester block copolymer is coated on a
polyolefin-based substrate. "Compatibility" of thermoplastic materials is an
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Extrusion coating and bonding conditions have also been found to

have a great impact on the peel strength between the moisture vapor permeable

30 film and the fibrous substrate of the composite sheet. Specific conditions that
have been found to have a significant impact on the peel strength include the
temperature of the melt 40 as it exits the die 38, the spacing between the die and
the nip, the pressure of the nip, the temperature of the nip rolls 34 and 36, and the
thickness of the film laid down on the substrate. It has been found that a polymer

35 melt temperature in the range of 180 ° to 240 ° C promotes excellent bonding of a
polyether ester based moisture permeable film to a nonwoven polyolefin fibrous
substrate. These relatively high polymer melt temperatures are thought to
decrease the viscosity of the polymer film at the nip such that more of the film’s
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- that this improvement is a resuit of the thicker film’s better ability to retain heat
during the bonding process which serves to decrease the viscosity of the moisture
permeable polymer film material as it enters the nip. As discussed above, it is

" 30  believed that a less viscous and more fluid film more easily penetrates the
_substrate to intertwine with substrate fibers before solidifying. However, thicker
films tend to have lower moisture vapor transmission rates and they are also more

- expensive to produ'ce. Thus, the peel strength that can be gained by making the
moisture permeable film layer 12 thicker must be balanced against possible loss in

35  moisture vapor transmission and the added expense of a thicker film. Itis.
believed that at a given film thickness, the use of a lower basis weight fibrous
substrate material should also help to increase peel strength.
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15 _ articles.pBlhasunexpeetedly een foumddhatitee 4dditioruef sretativelt smalk t he
conposi te shegbufds Etéxﬁam select thérH{oPHﬁﬁc pAgmidk Fhaté}'iaﬁ' 18HKd ?& ytther SI8aE! N9,

bet ween the die and ? been P nErove bondi ng
in the corrpo%qppb'%‘ﬁé‘é{’ rqntxachl bHE?rBIV%P@thP%Q?tWFﬁ%a polyether hlockeased die to
ni p spagiong &tﬁiog&nérmlmnmtammhérmeahmmpametmwte,tsuwagi pbbelefuﬁ pol yner

filml t t |

bondi ng bet vrEre o VARG S Bt inelfr BB IR tedeBi b KO casons
j ust ipst trassmissibmekility)or therstrisngtb and dunbE»mnﬁtlEsﬁlﬁB It3fas beerdi e to
ni p spacing B}m@ﬁﬁ'ﬂﬁ thermo 1ast9c ﬁ&l}fﬁx@f‘cﬁ%é’rﬁ&@dhﬁttlﬂieﬁég? RebIGQPOSI t e sheet

wi th good peel strength gl g E"oo processi ng
condi tions 9P} Yé’éF”‘lB‘a’ke 1111’0551 le't better-gxgru Hﬁumbvegtﬁﬁapmmrﬁveqthe ni p

i tsel f shoul ghtélfibfous@ubgiatesalot 6fllin@ily comp atlbaswiitﬁ al oopb et BRCRNYSI cal
bonding bet V‘c’%%glytme? an o%%a?nr gxc@ﬁenq%%gclhﬁgfbl éween nhe H;n and substrate Jayers
without the application of an additional adhesive or bonding agent.
A suitable apparatus for combining the block polyether copolymer
(referred to below as "Fraction A") and a thermoplastic (referred to below as
30  "Fraction B") that is compatible with the substrate 14, is illustrated in Figure 3.
Fraction A and Fraction B arec mixed by physically blending pellets of Fraction A
and Fraction B and then pouring the mixture into the inlet 26 of extruder hopper
24. The pellets are fed into a heated screw extruder 20 where they are melted and
further mixed. Fractions A and B are ordinarily not compatible with each other
35  such that Fraction B will not by itself distribute well through Fraction A as is
required for good uniform moisture vapor transmission propérties of film layer 12
and good uniform adhesion between layer 12 and the fibrous substrate layer 14.
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WO 97/ 4525Q..; : i £ ¢ tion A
PCT/ US97/ Og’ﬂgble copolyether amide copo ”’%‘ﬁré‘ °¥1‘ésr%“8a ¢ ?rﬁ% eornac nllccl)‘f‘ll ebet ween the

moi st ure pePPRINMMides ayailapleywder the name Pebax(y frompAtqchem Jac. o Kden Roek.14
appears t ONemp_veeieybtshhammpama&thmd fe88iig Rfaction A incliéd@entfoplasticen t he
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and L he. s ulEERSES Pk e SRABE e aime PRt TR e B R Sarih Tompanyigd £ b 5
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sheet

of polymer comprising Fraction B, the desired level of moisture vapor
permeability, the desired level of bonding between the film and substrate layers,
and the desired film toughness. Fraction A is typically present in the film layer of

30 the composite sheet structure of the invention in an amount ranging from 50% to
95% by weight, and more preferably from 70% to 85% by weight.

Fraction B is typically present in the film layer of the composite sheet
structure of the instant invention in an amount ranging from 5% to 50% by
weight, and more preferably between 15% and 30% by weight. Fraction B is

35  preferably a homopolymer of an alpha-olefin, a copolymer or a terpolymer
containing an alpha-olefin and one or more other monomers, or a block copolymer
of a vinylarene and a conjugated diene. Fraction B may also be a blend of these
homo-, co- and terpolymers. The selection of the compound for Fraction B is
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substrate | &jfgommonly referred to in the art as ionomers). Fraction B may also comprise 17

WO 97/ 45259 tergolymers based on olefin, methyl acrylate and ethyl acrylate or even mixtures

SPS;{ |U89 82%2’ E)traiglgrépa{nﬁa\ﬁ%\i8&/’dehstityh§oslyc?lg§rr1]s.f Qrc Ftrgc"%xtonté]% aaﬁ%l:ﬁ' on of a

copolymer of a vinylarene and a conjugated diene, it may have the general

structure A-B-A wherein the two terminal polymer blocks A comprise
thermoplastic polymer blocks of vinylarenes such as polystyrene, while block B is
a polymer block of selectively hydrogenated conjugated diene such as isoprene or

30 butadiene. The proportion of the thermoplastic terminal blocks to the center
elastomeric polymer block and the relative molecular weights of each of these
blocks is balanced to obtain a rubber having an optimum combination of
properties such that it behaves as a vulcanized rubber without requiring the actual
step of vulcanization. Such compounds are commonly referred to as S-EB-S

35  block copolymers and are available from Shell Chemical Company under the
name Kraton®. Kraton® is a registered trademark of Shell Oil Company.
Optionally, these block copolymers can be grafted with maleic anhydride so as to
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Fraction B Itructure and altering the morphology of the film layer of the sheet structure

However, such additives have been found to reduce moisture vapor transmission

30 through the sheet structure. It is important to maintain the amount of additive in
the film at a level that does not result in a moisture vapor transmission rate for the
sheet that falls outside of the range required for a particular application. The film
layer may be comprised of between 0.01% and 30% of additive material, and
more preferably between 0.5 and 7% of an inert filler material.

35 A preferred embodiment of an absorbent article incorporating the
composite sheet of the present invention is the diaper 50, shown in Figure 4. As
used herein, the term "diaper" refers to an absorbent article generally worn by
infants and incontinent persons that is worn about the lower torso of the wearer.
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30  The rear waist region 45 and the front waist region 46 extend from the end edges
52 of the periphery to the crotch region 48.
The diaper 50 also has two centerlines, a longitudinal centerline 100
and a transverse centerline 110. The term "longitudinal”, as used herein, refers to
a line, axis, or direction in the plane of the diaper 50 that is generally aligned with
35  (e.g. approximately parallel with) a vertical plane which bisects a standing wearer
into left and right halves when the diaper 50 is worn. The terms "transverse" and
"lateral", as used herein, are interchangeable and refer to a line, axis or direction
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A pr ef er r egutovaidlgl ifisenanddlong thizleentriigiahelar t i cl e i ncorporating the
conposi te sheet of e .present fnventipn is..the diaper ehown in Figure
4. As used h&t»eZ‘?fﬂgg Pﬁaén:toe lrﬁur%ﬁl’e{'gee?&n%?lﬁg?tsas egl%a{ﬁég @%ent article

gener al | y diaper #)is shown a$ cdmprisingitict maio body (rbassig) of Serdiapen&0. Thewor n about

the loyer Lofisimht 436m¥3 058 referably comprises a topsheet 49, a backsheet 47 and
an absorbent core 75 having a pair of opposing longitudinal edges, an inner

nore

surface, an outer surface. The inner surface of the absorbent core generally faces
the body of the wearer while the outer surface generally faces away from the body
of the wearer. When the absorbent article comprises a separate holder and a liner.
35  the containment assembly 70 generally comprises the holder and the liner (i.e., the
containment assembly 70 comprises one or more layers of material to define the
holder while the liner comprises an absorbent composite such as a topsheet, a
backsheet, and an absorbent core.) For unitary absorbent articles, the containment
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preferably defines the front waist region 46, the rear waist 45, and the crotch

region 48, the backsheet 47 also has corresponding regions and panels as
previously defined. (For simplicity, these regions and panels are denoted in the

30 drawings by the same reference numerals as the corresponding diaper regions and
panels as shown in Figure 3.)

In the embodiment shown in Figure 4, the absorbent core is
positioned in the main panel 80, since exudates are typically discharged in this
region and extends into the medial panels 86 and 86'. In the embodiment shown

35  in Figure 4, the absorbent core does not extend into the leg panels 82, the
waistband panels 88 and 88', or the side panels 90 and 90'. In other embodiments.
the absorbent core may extend into all or some of the leg panels 82, the waistband
panels 88 and 88', and the side panels 90 and 90'.
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assenbly 70 of
y pos?itmnec? adjacent the outer surface of the absorbent core 75 and is preferably

Joined thereto by any suitable attachment means known in the art for bonding such
materials. For example, the Backsheet 47 may be secured to the absorbent core 75
by a uniform continuous layer of adhesive, a patterned layer of adhesive, or an

30  array of separate lines, spirals, or spots of adhesive. An example of a suitable
attachment means comprising an open pattern network of filaments of adhesive is
disclosed in U.S. Pat. No. 4,573,986 entitled "Disposable Waste-Containment
Garment", which issued to Minetola et al. on March 4. 1986. Another suitable
attachment means comprising several lines of adhesive filaments swirled into a

35  spiral pattern is illustrated by the apparatus and methods shown in U.S. Pat. No.
3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S. Pat. No. 4,785,996
issued to Ziecker, et al. on November 22, 1978; and U.S. Pat. No. 4,842,666
issued to Werenicz on June 27, 1989. Each of these patents are incorporated
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the substrate. Typically, for a given thickness the hydrophobic elastomer layer
exhibits a lower MVTR performance than the hydrophilic elastomer layer due to
30  its comparatively lower moisture content under in-use conditions. However, when
employed in a comparatively thin layer, the effect of the hydrophobic lower
moisture content film layer does not signficantly diminish the MVTR
performance of the overall composite sheet. Due to the comparatively low
moisture content of the hydrophobic elastomer layer, conventional hot melt
35 adhesives and bonding techniques may be utilized to successfully form bonds of
- adequate strength between the composite sheet and other components of the
absorbent article even when the film has been wetted. Accordingly, by utilizing a
co-extruded, multiple layer, multi-chemistry film layer a composite sheet can be

25



opposed outer surface. The inner surface is that pofti-on of the backsheet :

47 which 2 5 I s positioned adjacent the absorbent core. The outer surface

of the bNRMHEISI47 corresponds to the outer surface FCI/ESTOMI5di aper

50 Since t bitk! d E@(%%n ont wal st region
t he reﬁ S\Alglg[gt&% ng.% %boﬂéhecrd%{rg%ﬁ gggﬂogg&f%?&tﬁé YRR feet 47

a! S0 has coheelsyehriprseent diyieatien anticandecdondedto other copipentntaofy ‘def i ned. (For

si mpl i Ci ty,abkb@eft dr@Qeovia coRvknbionsl sihadite BeHIMNELEchiqidie (3% Exangﬂlé’é"" ngs by

t he sane rg{‘é{;\igﬁe Burreral s as the corresponding di aper regl on

panel s as F8YHi gure 5.) In the enbodi rent shown in

Figure 4, dt he at@mltéoﬁfb‘xpeclﬁécﬂy,i ®lditional pﬂﬁﬁhiah_ triah€iethefiR Hab@b@i dﬁs&iﬁgﬂid 80, g

si nce exudates are typi.ca i sc | i on and extends
into the 51' l{&%‘& %?'Pglq‘f?énwg%%?%rﬂseg SYUEHng | n Fi gure
4, the abs mbbembbnmndesjmh andtapwi(hnhﬂormpmlcmmy,ehp pseroflaanBltipld lager

val stband RARCL SR ANE I 1oy O shidfurd WA ﬂg&g@agﬁ% MG 1avdr Dot NET

enbodi nent core nm T8e of the
| eg panel s t®h facing snaﬁagqswrmundmg afwdmhdnc@@sm&wer ishelievbdtesi de panel s

_ gg / Zggggo -deliver improved tactile qualities when extruded onto a fibrous substratétd form a WO

PCT/ US97/ 0gpmposite sheet. Again without wishingJg bg bguud bythegry, !"H%bﬁlr‘@@éﬁhafl nvention

IS that porghé Q@rnﬁiratﬁ&y lbvadieﬂimsture contéis@oﬂhie@bdto%hélﬂﬂﬁl mllk er@ﬁb%httk gned away
fromthe wean&rer S vent s absor bed and

cont ai ned i fqgéacé%esw%gﬁonc%bgn u)‘g rﬂ?’l" %Sﬁgﬁt{%t%la)'%{r‘f Fo(ylcg 5 palpate ich
cont act t headiauberty Whersthe fibamusisetisttetelayerds domparetigedy thint SucHhus, the 5

backshggt ﬂuxklﬁxeﬁwﬁgamaygh e}ﬁyoﬁﬂx%n\f'o?h'ﬁoﬁmgoi etggga n(aﬁergatl wﬁﬂa ne). In

addition t al so
per meabl e ttberﬁfﬂr%PW@G\MSb?n "ﬂéfﬁved bondabm%w@b&sn‘een@pa@@dbesxm| sture vapor

perneabi | i tt&’cl'ﬁﬁ’cihebﬁﬁd‘aﬁ Qh'ﬂ@véd)tabﬁle(i Edsﬁ&éh fioeh the side ofﬂ%ﬁ&roﬂ?nce especial ly

in hot and h g&ndl i ons ?25 e? or bent CE{L ‘E . posi ti oned

on a wearer® ftﬁ"‘ée RHonRlly . RROYFa frupy dHaksidy F?f&i%atﬂ‘ﬁﬁ 10

absor bent aouldbesconsimctedaralaogonsiy toﬁgunezwhen;m Elrspmduplellgyernnh@yerand humi d

condi tLQns, ' he. occl uded
56" iIf SRR i< AR ARG PSdR eld@@dn&,faqwrs&%tohﬁge r gga I gte&{]al iyNgs

ar ea. resul t ant pers lration ralses t Ity of air
i nsi de of tditcusIsd @b truly dial-si f epefigurations|copldpeicanstetetedeanplagousivor t he

wear er and tp@j weﬂ\e?aﬂawmelnpmeﬁrhﬁ 1@& film structG §FAcé8 ot bot Or der to

reduce hum djt nd u di sposahl e di aper, it has
been found$S fdr?égv‘ﬁ’t afi §?s"§’b ﬂ%é °Pﬁ’é" aad’@'ﬁ g l}fampﬁfﬁl
pref er ably ftdme bethtsudes Baclk shexdcuddn isdistieved tb@e@amcnhrlstdemeablaﬁﬁr

TSl A, LSl A A

preferably absorb@a@rn m A@é@p@rﬁ N{l@l’?*} weapepmay p@ntenté@us@mwsmove t he
surfaces of the composite sheet material.

‘Embodiments of the present invention are also contemplated wherein

the absorbent core is not joined to the backsheet 47, and/or the topsheet 49 in
30 order to provide greater extensibility in the front waist region 46 and the rear waist
region 45.

The absorbent core 75 may be any absorbent member which is
generally compressible, conformable, non-irritating to the wearer's skin, and
capable of absorbing and retaining fluids such as urine and other certain body

35 exudates. As shown in Figure 4, the absorbent core 75 has a garment-facing side,
| a body-facing side, a pair of side edges, and a pair of waist edges. The absorbent
core 75 may be manufactured in a wide variety of sizes and shapes (e.g.,

rectangular, hourglass, "T"-shaped, asymmetric, etc.) and from a wide variety of
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.conposi.te sheet 10 of the present invention has an ideal novisture vapor 20
transm ssion rate for use as a backsheet in a disposabl e absorbent article,
such as  WO9¥4@5%i sposabl e di aper 50 of Figure 4. For suchP&H/US97/09215
appl i cati on, flufieatssoriiens imaterialsimmonly usddin ms;mswlayiﬁiewd:ﬁdth& filmlayer

subst r at o 14751 AR geitles " s CEPABRLKbET po which js el RRREYG ALY "
backsheet . 2abfelt. Examples of otherihéalﬂaa'ksmm materiatmipciude dreped t:éihllOﬁﬂpOSl te
sheet 10 is Waﬂz}@fga}?%ﬁblown poflﬁﬂ Hﬁ&ﬂ(‘mg ggfo%ea]idcrﬁ Eﬁl)p%ﬁ neﬁuﬁlgaﬁ‘ﬁdm the

absorbent core any Suitable
attachnerd nenerosklioksd Mlulqsec fébqrs,fttssumﬁl@dmg tisgiaghwraps and mt@rl al's. For

exanpl e, thelé%ﬁ&é?%&o:%@n%%mbf‘ab%&%ﬁ ohge aepe?&%%@%olo@&& 75 by

a uni form conii nuous J ayer of .adhesive, g fterned | ayer adhesi ve, or
an 30  arr agsosbent gpllingmaterialy or agy eAuiy enfd‘ﬂatgﬁe!tcg combiRAtions 08, An exanpl e
of a suitabl gaterials. attachnent neans conprising an open pattern network of

filanments of adhesiv osed in U Pat .. No. 4,573.986
entitled "Di sposabl ee‘(}ﬁsct"@ﬁgﬂml%‘? ﬁ?éﬁ?nsg“"tmn ‘lé}‘?r@ benf, fprer/ > BaY, X3Vt o

M netol aa@t ¢d.g., the d¥sorblnttord M3 haveredring calipdradbhes, a hydrophilicagrhdient, ameans
conprising sever spi raI
pattern is fvnfg%ﬁgfbeﬁfe%rﬁﬁieﬁ?‘apE%%%‘%réfgkéﬁﬁﬂnit ARSIV 8 s whiapy
3,911, 173 i sscpusition Spresgeronay) compuise@nesis @rorg layesas; strucgresaFurthes, the

4,785, 996 , and U, s'
Pat No. 4, 82‘? g%& §b’s%?'bén?Ic%;isaggif%f%zi%:{?#xg%@rmlﬁngzﬁgsg%%f aillg(.Y?bEach of _these

patents are P?F@&F%%‘?aé? Wwagarers ranging ants through adults. However, the total 24

WO 97/ 45259 absorbent capac:ty of the absorbent core 75 should be compatible with the design

PCT/ US97/ 092#&1 ég ?e dc@(x e{j@r nce. ternatively, the attachnent

nmeans nay co 'Bgem’lﬁl g 1nien 5o barpgrsg re bonds, ultrasonic bonds,

dynani ¢ nechani cal bdiutsemioodiment ofithediaper 50 haslahtanhmeaicr. aoidifigd Treans or

conbi nati ons & [ art. 5
al‘\)a%ea b6 b&ktca'%?rﬁ%h Sinthe Hoft waist reﬁg)'ﬁ%a g@{:é Qﬁ¥

In terns of roaches to conposi te sheet erial
conponent s orecmga)@s shapsin therepoyvaist rggionnSixemplary pbsorbant traunss fm QSH e

noi st ur tezo s %h\éihﬂ%rb&ﬁrcﬁm 6f thk ipeusest 1{108?&6%@4@ havd dtdhi@\)gé)(ﬂﬂe of t L hte |
conposite sheet to o onent,s € at only
certain net hB‘éf?P@P%%?fﬁ‘fq{ﬁmﬁﬁcﬁl S\“@?ﬁ are degcnbﬁ@]ﬂ’saﬁoi) N% gréﬁ@c}gt rength to
survi ve for cestitidc'®liph-Erensity Absarber|Stuseirds) issugdtot Wlenshmrﬂe,z ahfoher the film
| ayer has be t 1 1daC a fluid.
Winout i shoTpEBrs 1286 0.5, b, Mo CERIDH: e 23 ibﬁ?ﬂg At etV E
the filml amegl-Teayem 6@@§t 13F1FF die Meigmar et ali emJungd 6pi st S ReteMd. on
prov { de dde 4 888,23 HeatiflQr AbRhPCoRFMAASADE AL TREL 1 8%eld tb ARESHRAOf
moi sture Vapon Decr:gmnger l§)? Il&é-b, and U.S. Pat. No. 4,834,735, entitled "High Density

Absorbent Members Having Lower Density and Lower Basis Weight Acquisition

Zones", issued to Alemany et al. on May 30, 1989. The absorbent core may '

further comprise the dual core system containing an acquisition/distribution core
30 of chemically stiffened fibers positioned over an absorbent storage core as detailed

in U.S. Pat. No. 5,234,423, entitled "Absorbent Article With Elastic Waist Feature

and Enhanced Absorbency" issued to Alemany et al., on August 10, 1993; and in

U.S. Pat. No. 5,147,345, entitled "High Efficiency Absorbent Articles For

Incontinence Management” issued to Young, LaVon and Taylor on September 15,
35 1992, All of these patents are incorporated herein by reference.

_ The topsheet 49 is preferably positioned adjacent the inner surface of
the absorbent core 75 and is preferably joined thereto and to the backsheet 47 by
- attachment means (not shown) such as those described above with respect to
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due to their conparatively high noisture content under in-use conditi.ons. -
This 15 conparatively high noisture content, however, is presently’
bel i evedwamoti4ses9 negative inplications on the bond sPCEH§IMRES t he

bond b ' | | I ' fil
Cayer . g thebabshet go EPAY EBiarpRplicy. TR e HET BRI BED | (T

utilize a the presepbinyentiam shrdopshseltbanddbe backshees 4 gratigined directly the
convent i ongletAdh&Sh ke difper peAPRéry aAd hferlnaieedmgameé t&ge@he%gg iqpealy general ly

wel | known_ in the. art, such, as descri.b above. Anot her dpproach,
whi ch is pjuRisgdhsm to g’!"é&’?@&?micgretﬁ O %taglﬁéneans. mul tiple |ayer,
c?- ext rqided fijl m Idamﬁrmp@ﬁar@tieﬂbeﬁémwlg cordplianie beft ﬁ%ggg,t%dt he .
af orenentioned and incorporated.U S. .Paten : t t apchenko.
' PP S ROFET S| Eiiety BF tashiiss 40 5Bl N T i o | ayer
filmstr ucpemvﬁa@ipena@tﬁn@ﬂuidb(e.g.ayxéne)eae&adﬂy(pm)etiase émughdtsdhhchn;sst he fi brous
substrat e el ghoblodlreht 491ay be manGRERAON Sl WidB Mzt HARMRPL el ast oner
| ayer facihg outwardly rom¥ e subsirate an he conparatively nore
hydr ophi | i es wiosen andbnrorviamsh materialy Pobiaris materials suh asapexturgd dormgrhi cal |y,
for aqve ' EPPRSR Binf asd RYRborALE Indd;ts a
| ower ]Ic\i/{/TREhSEe-}& g%ﬁ%g?%ﬁﬁih@hgdrq hi. | j cﬁ)?l?}ast 0 rh?flgoglral Stgﬁgln?do 30
its conpar BOTOusfeAmMY FRticuAidioams: %Bﬁ‘f E‘ﬁf‘ therEgplastic HE%”@Balidi ti ons. However,
\r/]\/hgn Hobi t&?ﬁbﬁtﬁeﬁk tdiiints. SaikiE aoverehnd ﬁdﬂ%%ﬁﬁﬁteriﬂﬁ&nﬂf&@ﬁpﬁﬁ%d; he |

ydr ophobi c.l owe moi St.ur an | r. does jgnficantly
dimnish t ﬁgnWF:i-?ﬁbers (e'gpgf groﬁa%tg%n %&é?%)héy%@gedrcgﬁ%mcgf‘%’o%olqﬁé‘e@%eet . Due to
t he conpar fibersabgh aopelyester, palyppropylere, oo pokysthytshe fibersh prifroprobi c el ast oirer
| ayer,. con ' : i ' | may be

Yer,, & X&mﬂn‘gﬂ@ﬁfﬁﬁzﬁgﬁ?gﬁxd %nﬁuegg@%?&s THeSopsRe2d bfgeﬂaﬁlg[}ﬁédws y

utiliZéed to success . m~bon . .. Qadequate stre pbet ween t he
conposi t e shedrophabicsnaterial doirpsircihe dvegrer's gkin from fludsaugishaveqassed e even

when the fidBuiiphe16SResrelotd are’Contdined gl the alprieht £érdi78¢i.& to prevent

. CcOo-extruded, n}HItI'IEN e | ayels ITU|dtI -ct]_leg\ sthrg. film.l ayer 2,CoNDosi te sheet
can be rewet). If the topsheet'49 is' made of a hydrophobic material, dt legst the upper WO

97/ 45259  surface of the topsheet 49 is treated to be hydrophilic so that fluids will transfer

PCT/ USpy/ 0 hte dagidi9t mﬁu*m-a- hedhdNikdlfhod& Bl Bhdyper f or mance
pr oper c?esaﬁé(?gl}w&t%%s%%\é#%g aﬁ: y S eelt 10‘? t he 6r esgntﬁlinve%){)i on and can
be bonded exudataseyilldiiow offdhe wpsheet 49 rathesthas bring dramnithiongh thea convent i onal

adhesi ve bejydhéd§ 40968 Beftig@bsorbeEy heabRdrbent core 75. 3BheIBpiREO4R dan Be
TR N I p e R
construct i g topsheet 4bwith hantfactantiindlade sprayingthedopgheet 40matebalewilar t i cul arl y,
the usg of f JWbLAR| fhd iflrsing the mbictifl iFRTRE bilttrt. WYhER defliRE StTucture
wth & deop0|ceas omer Fayer on .. . . L

discussion of such a treatment and hydrophilicity is contained in U.S. Pat. No.

4,988,344 entitled "Absorbent Articles with Multiple Layer Absorbent Layers"

issued to Reising, et al on January 29, 1991 and U.S. Pat. No. 4,988,345 entitled

"Absorbent Articles with Rapid Acquiring Absorbent Cores" issued to Reising on

- 30 January 29, 1991, each of which is incorporated by reference herein. As

mentioned in the background discussion above, such hydrophilic materials tend to

reduce the surface tension of bodily fluids discharged into an absorbent article,

which increases the likelihood of liquid seepage if there are pores or pinholes in

the backsheet of the article.

35 An alternative preferred topsheet comprises an apertured formed film.

Apertured formed films are preferred for the topsheet because they are pervious to
body exudates and yet non-absorbent and have a reduced tendency to allow fluids
to pass back through and rewet the wearer's skin. Thus, the surface of the formed
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bath facing surfaces surroundi ng a hydrophilic el astoner |ayer is bel.ieved
to 10 deliver inproved tactile qualities when extruded onty S
subst r at e WQ9T/#525% a conposite sheet. Again without w s%iﬁbggty@;ﬁg

bound by t h?ﬁﬁyﬁhf(&b it tdc?%?tﬂ tﬁ@@édy remamstdi‘? 6B Fetfukif@] Body @¥RIng I st ur e

content of Irophobic fiJlm/la results i er tactile
i npr essi on \Mﬁéﬁf‘taﬁégtaﬂb‘?"ﬁﬁgms?fb%btl? é‘f@tfé%we?fgf t%ﬂ'(?mfofoape‘géhﬂa?@d
particul arl Yde‘é&ﬂﬂ:dt:h@ St aNes. Kea9513 [ leatiflal bibsosptive§tmcatresdayinghi n. Such a

rout P FoperlCartifdrest AL iSO RRIosBl oA ROMRAS 40P 1978 STBLET ! @

woul d an 1 proved
convent i gnal N@.dnm 245 entitled "Désphsablridbsar mtaﬁmphﬂimAtSamR@stmr essi on

fromthe si the u r r i I
di scussed agﬁ‘?}’é{’ et‘r’JY%)klg{?g‘k@stP%u }aé%h Satéugfé%pﬁﬁ ]989% S)rplati I%e constructed
anal ogous| y 43142:ijcmlﬂbd\)\ﬂe$lb¢m RlessicrWeb Ephibiting Eiben-Like Pagpartics), ~ fi|m

structure is ﬂi%ﬁ?élu@&'t?bﬁid%l S Qﬁénwgbs@ fioky.QusS. Pbtbﬂ'br 81483 035 ehtitled

Optionally, as ussed ove, . trul ations could
be const r uct'®dacipsgopisally Eypanded q;-l?trewﬁnzpﬁh ﬁg%@%’rﬂtg ﬁ??"

layer/t Ry | agRyssy Visibie Sttadeurd (Dl%t}f-Bﬂ@dl'aafilel.’Iﬁiﬁiess:on“ wisich éssued tohAlr f i br ous

substrate mat er 1al | de .gnh e le ofrom-
both sides. S@prdy 3@3’(@(}%4’&?&% Sbg%la‘g@egobggg lglé‘ttﬂg %gﬁ)bﬁﬂer egxlh%]abl e for
2 5 such apgledasBairdonasprildy 189F.f Eachvafitsesh pattats asé meomm;tdsherambtot her
aspects of absorbent articles such as diapers where a wearer nay
cont act both"geﬁ surfaces of the conposite sheet material .
Enbodi nent s of the pltesémlscr b desinable taprovideshe dippeabls ahsetbeqnaticler! -

t he absgr beng, % 0Lt lﬁv&RfonJvﬁtH"'éﬁeﬂsiblhﬁﬂor%K&hﬁﬂiall4c7r,a pd]ﬁé@bf tHeasideopsheet
e

Fogi on 46 arkEnelI% dAB i Bt e i, aiple’ referdto Materils Wal e T "

absor bent cogapaliie dmxtehangnyaabam bhedirectioniie n cetidinldegse without gmher al | y

conpressible, co € Lk eand

capabl e of a’b‘?ﬁ'}r ﬁb% r%l?sgtrlht Ené ﬁé%gal%cﬁmlmga{eggétgﬁgt‘éh%]ﬁer certain

body 3 5. emutd:ﬂalasthatAmvsﬂmwhthm tq:reg\uneo spproximnaig)y shaieerigivddimeasipas a

gar ment - f,aci {}% 31‘1 e fhate tﬁud@%ﬂt& rhaeHids ?érﬁ@vcdaABQisEd Réreft, Qﬂy gfegfl and a
e

pai r of 28ai s sor ctured in a
wi de vari et yordﬂefgﬁfttéks‘athﬁ §ha%%“s(l%° ay also be el@é‘é“t@&@ﬁﬂegﬁp%‘ﬂ'a?ﬁl ass,
" T"-shaped, &ﬁamat ﬁﬂoﬁhdeﬂl) CExteriitsle fide rpaaelwpdprama smpreofomfortable and
26
BT/ Uso7/ osaptowing S pitially senfoRERylY fiting hedieperio the wearer 86, 1 i sposabl e

di apers and sistating this fit thatphobethe tiave dfoveas w;llcmsad demthmdnae@t hasod pul p
whi ch i é 5ge rallj) ded%{uﬂ{é attegsﬁ’t et eS1d dl Hv b%ﬂ@@éﬁﬁe Bfapet faer

sui t abl abs errals |nc & SCret ose
expand and contract. Exten51ble side panels 90 further provide more effective

application of the diaper 50 since even if the diaperer pulls one side panel 90
farther than the other dunng the application (asymmetrically), the diaper 50 will
"self-adjust” during wear. While the extensible side panels 90 may be constructed
30 in anumber of configurations, examples of diapers with extensible side panels are
disclosed in U.S. Pat. No. 4,857,067, entitled "Disposable Diaper Having Shirred
Ears" issued to Wood, et al. on August 15, 1989; U.S. Pat. No. 4,381,781 issued
to Sciaraffa, et al. on May 3, 1983; U.S. Pat. No. 4,938,753 issued to Van
Gompel, et al. on July 3, 1990; and in U.S. Pat. No. 5,151,092 issued to Buell et
35 al. on September 29, 1992; each of whieh are incorporated herein by reference.
The extensible side panels, or any other elements of the diaper 50 in
~ which extensibility or elasticity is desirable such as the waistbands may comprise
materials that have been "prestrained", or "mechanically prestrained” (i.e.,
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waddi ng; nel t bl own pol yners including coform' chemically stiffened,
nodi fi ed 5 or cross-linked cellulosic fibers; tissue including tissue
wraps andvPPyeR® | am nat es; absorbent foans; absor b@6GT/UEIHARES ;

super absor beubjegted ynemse degree of loedlized pavwém aedcharial ¥BERAIRS: O any

equi val ent | | i ons of terials. . )

The configufa |a([§ir?ﬁg gfogg%g?l#enu@%ﬁegﬁﬁb?r W&tu5ﬂ§!ﬁsn§‘é'ﬁ’ﬁ(e 36‘2& aaglesgripeddny 10
(e.g., the &bSdrataNe. ThHi&8Mapsuedie Chapyslhet at ainiMay 21,0998, The hyslsenki lic
gradient, a r ' .or_ | ower, average density and

| over averaggybbgsﬁrgg*\%enﬁg%?ﬁg &gykn%é%gét%xgﬁuezs@%&? hl?rw’h’é’aﬁﬁﬁﬁ'pri se one or
mor e | ayfer s Adternatively; theangterigiymapi de prestrained by direstingthamehterid oidoeph capaci ty

of the absoghaitreriéital niSchaRitaldt SRk ' T date wearers
rangi ng from, nfc nts t ﬁggfg:%d#l t?.ﬁg%&%@%éég?ﬁl’eﬁt%t{égﬁ@mabsor bent
‘b

capacity of 5{399’4g§§§§l‘ or 1|18, b4 Shsanatprials wietthen Adowesi gn

| oadi ng andtd feeurh té tieitesibstastia0ly unbéhstbne@ @bndiflon, thus formiéxg_ﬁ zero strain th:pe d

enbodi ment of the diapgr, 50 has., an nmetri.c, nodifie i

absorbent cHFEcHEa 5\9Pﬁ’6t 56??‘?“?‘11??% ﬁ[aelseg?td‘ﬂ?tm% Raintof dnigial Heetchingjener al | y
rect angul ar Ezérapies ofizérbstrainanatesiils trerdigilosed ifleSHab No, 200/3! 1301kl UCt ur es
for use 20 [ sent,inyentiqn that have
achi eved wi E?eGQﬁigEuPGn g@%%?@ﬂ?g‘?gg%%g@eor é;bgﬁﬂggésggg%m}fm &% bed in
U.S. Pat. Ndlarch B3d96%8U.S. Pat. Noartt,197,36# and 4R0L66%issuedAbSiwsbrioh St ruct ur es”
I ssued to ' nseioml .8, in Y .

4,673, 402 \éﬁl ﬁeg’ "ﬁs%dggﬁgz?&rffgﬁggﬁ é\%ﬁ?ﬂ& @‘S'%?@&?a?’.gﬁg @?é%f"\llggr es"

i ssued to Vi 3ahgnorMay 30,dRs% and Ung, Patole. 5,16 509 issuedNe Buellzt al 4r888, 731
entitl ad " ADgnehbert2900992, Hall ioff thefabious éfe@nbedftentd &8 ‘Hgﬂzb? %c%?&ﬁaﬁdt .

on Decenbem:gcﬁég%g; and U. S. Pat. No. 4,834,735, entitled "H gh Density

Absor bent ving Lower Density and Lower Basis \Wight Acquisition
Zones", issued to AlbediaperiO preferably Karghe3@ompASS . clabtic |pbanba fopr e may

further co ' : m&(}%{d ' - .

acquisiti o?gg?gﬁéﬂ% trig{g)kf\Ei %ogl?%ﬁggﬁi of C e%ﬂcmé{_%ﬁg)ag’f‘fdﬁeghgack Flr?ﬁtt’%

posi ti oned 158 &aturs 7258t srspprissseyeandifisreat embeglimgnts der reducing the U. S.  Pat .
No.OI E 334, QS&agelmfgbdiyaebﬁddﬁtbs@ﬁ ge?eg ﬁaﬁalm:eam'{absltﬁl 1@@?&@:&% tﬁel oos. and
and Enhance Sorbencyr i ssue enpny, et .al,, opn August ;an
o 0 Erfelifts 40 Wiered 'S5 1ck Bangs, HB Hababick vttt Alstioatis bent

Articl es Fd¥.S.Pat. Noj 3860005 desceibbam digposable diapes whikh mroVidesng, LaVon and

Tayl or on SeRLEOE lebDpeding havﬂn%%%ddbﬁiprﬁ'fed %ng%zﬁéogggﬁggﬁf@%ﬁs#gcor porated

herein by reference, . . Pabl y
posi t i oned PIAYde an elagtigized lgs cuff gasketingogufl). U.S. PaieNairk90%:80% ertisled 75 and i s

preferabl y "Dispragble AdseibentRficleoHAVRE EMEGEREEFIaftd" Bied to AziAdtLRGYTENt NMeans
(not s hovm)MeSlr%ﬁEO?%é(f Rribess afsggs%b%bﬁggerWa\Eigg r‘s%z?r?dei‘g = tlo ticized f1
57 p” elasticized flaps
(barrier cuffs) to improve the containment of the leg regions. U.S. Pat. No.
4,695,278 entitled "Absorbent Article Having Dual Cuffs" issued to Lawson on
September 22, 1987; and U.S. Pat. No. 4,795,454 entitled "Absorbent Article
30 Having Leakage-Resistant Dual Cuffs" issued to Dragoo on January 3, 1989,
describe disposable diapers having dual cuffs including a gasketing cuff and a
barrier cuff. U.S. Pat. No. 4,704,115 entitled "Disposable Waist Containment
Garment" issued to Buell on November 3, 1987, discloses a disposable diaper or
incontinence garment having side-edge-leakage-guard gutters configured to
35  contain free fluids within the garment. Each of these patents are incorporated
herein by reference,

While each elastic leg feature 72 may be configured so as to be
similar to any of the leg bands, side flaps, barrier cuffs, or elastic cuffs described
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Pﬁdr fphl Ihl ct t%{zs‘n‘é%ﬁ:\it"ﬁathiefm I‘Elﬁ'y Be ééﬂshﬁ@tbdiﬂi an SttkAsior @fdtﬁém&ﬁ%ﬁtggft r teat I n?
e opsee Wi a, sur.f ac e s 0 e mat eri a

with 25 hdhe diapersuchas &W@’%ﬁﬁﬁﬁ?&ﬁ 'gﬁéopﬁg?%ftgg?m{éfﬂbgy Bﬂ’g Werfactant. A

nore det aol etbacksheet 411 amlths tapshedt 49ucEmhndimem$ are aisoandtenyplatop herednty i s

contained in H?_aast? is Bture 7icozﬁ?§&§’a§€iﬁxr9§nab Hésgﬁbef%?oqfe 35roel{d%' cl es

with Miltiple er sor
January 29, Heathahilityinghe waist re&ltS’n5~4T988h$!P5Wé‘ﬁ1tﬁeFﬂu§U74 may be CWMt

Articles wit hnBamh%eA@ﬂaiffetaﬂ coORFAIrRedis iteMidifg (Hosé Helribed el S, Ipat Nb 30

J 29, 19 ) h f h

ront s oned | n b i30si ot eSS DR Bk Blastoalk ConrRbERE aShERd ol <
tend to 25 issvedurKidvitetalohdday 7eifSSand die dbose refedehesddd. SdPat:NU ged into
an absorbent 214y @Sissucd to Bl Gy oPBILEARRSARE hipk SIHORc Bkl

seepage if thére’are
article. 3 5 reference. An alternative preferred topsheet corrprl ses an

apertured formed fil nMhe dia ermgotw,ﬁﬁlsépamsénmg%teﬂm %f&gbﬁﬁéﬂafor the
t opsheet because the%;&%r %e::}rv es an
0y

Lou u
non- absor bent® pawns tﬁ%fﬁ%w&&?t {egmgq ‘?lso%)éftﬁﬁ%ﬁgt waist fegtct? Hass

back t hr®agh inad overlaipiidwonfigaration sucthat latEki) sensions afemnhiatened arbined f or med
28

the circumference of the diaper to maintain the diaper on the wearer. Exemplary
fastening systems are disclosed in U.S. Pat. No. 3,848,594 issued to Buell on
November 19, 1974; U.S. Pat. No. 4,662,875 issued to Hirotsu and Robertson on
May 5, 1987; U.S. Pat. No. 4,869,724 issued to Scripps on September 26, 1989;
35 U.S.Pat, No. 4,846,815 issued to Scripps on July 11, 1989; U.S. Pat. No.
4,894,060 issued to Nestegard on January 16, 1990; U.S. Pat. No. 4,946,527
issued to Battrell on August 7, 1990; and U.S. Pat. No. 5,326,612 entitled
"Nonwoven Female Component For Refastenable Fastening Device And Method
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di aper to the hout the tine of

wear wel | ??asé’é‘mﬁ"‘?ﬂﬁ%{ﬁbst' ﬂ?ltﬁ}oéfﬁ'e‘?’&ﬁagarg @geésg‘;é’zjﬁpf 55 ’hw%‘SFBdat es since

the side pweld for ddylen250 haysoopssosyntieticdibesenatun! ﬁbers makpemdp@nmh contract .
ot NSl S Sy oRliSodbohuliribels, B Arlidies BRI 61cRld Bekdbl ® appl i cati on

of thé d I aper one sjde panel 90
farther t han t he oME?fmriﬁﬁljmﬁémh?fﬁbF Eﬁt‘ﬁsbﬁﬁ“ AT gk willipyspy the he di aper

SO Wi Il exudate§ @bdorBél wconmddng tNBﬂfsoeriﬂ doee 51 wasthﬁgahwk% whiee panels
90 may be con

er of confi ti,0 arrpl es of
di apers V\n‘f‘ﬁ‘@i hfrfL‘?IPﬁr l%f’ﬁi@r g’aﬁ{g{ég aser agamﬂdfrg" gegelﬁ aﬁe B's Pat. No.
4, 857, 067 exaxdhies hbsbrbdd aplomatHirnedByitpe the-bsorbgnSiuire fayer 252 shouRHs i ssued to

1000, 28  SwigeR et aensd BBt B Bk obfe ol BB PR 00
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Buel | et 3r”';leﬁné theiPWaypaRbESHRE odlr 1%919250 &ﬁfﬁﬁ rmahisabe aRlifigEor por at ed
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ot her el e ggcgwéena Fl?ﬂﬂ’é‘? incffjgurg 7, the absor%ent core 1S pre
in the main panel 80 and extends into the medial panels 86 and 86'. Accordingly,

ioned

30 layer 252 is positioned within the main panel 80 and extends into the medial
panels 86 and 86'. Layer 252 has length and width dimensions at least as large as
those of the absorbent core and preferably greater than those of the absorbent core.
If desired, layer 252 may extend beyond the main panel 80 and the medial panels

_ 86 and 86’ to into the leg panels 82, the waistband panels 88 and 88', and the side

35  panels 90 and 90'. In addition, layer 252 may extend laterally and longitudinally
outwardly from the main pane] 80 to form poruons of the periphery of the
disposable diaper. '
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whi ch extensibili ty or elasticity is desirable such as the wai st bands may

conpri se gri al s that have been "prestrained", or "nmechanicall )é
prestrain edV0(97l4§25 PCTIUS97I0
WO 97/ 45259 While layer 250 provides a substantial amount of moisutre vapor

PCT/ US97/ 092 eqbility tﬁyﬁﬂe%?ép%f’ 1%& §9ﬁ§‘h&lf1& 486 bemA:&ﬁfe %89' ctaﬁge bn
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describes a @PROSXENE W%?BEF"W%F’B 5@(5%; ﬂaeelgacgsheet dnid ¢
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S Bhreus subiaie | eg
openi ng havi dayenos ititkcinterag) onabkotemt-oorerfating aldasifitlee brekilees It thay also

provide an elliﬁg&hglb%%ésntzﬁge t{hzgent&%é&gf gﬁqﬁaiﬂml‘{’hgduflaéldeci\b 4, 909, 803

entitled 2 5 é@g l"asti Cized Flaps
i ssued to Azlembe@ln%ﬁnt otSﬁlgure 2 wheggincbothgides obthe baeleshestiyeanld belfassd veith e

di aper having f‘b‘ié@srld D AIPSRE VaffhRME abé @cﬂﬁemplated ak BahE | 'vﬁfhn‘i mefs%bgé int ”Plr O\ée
I ons enti e

the contain nt of t eIe
" Absor bent lq RIESEDLHY E;g’hMgre@MF'f’ QEPqnélglge‘tP"Pgﬁq_%‘@ﬁ aBHh"atlon theept enber
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and a central portlon of the backsheet which overlies the absorbent core structure. For
example, the desirable fluid-impervious, moisture-vapor-pervious properties of
the composite sheet also provide desirable attributes for peripheral portions of the

© 30 - absorbent article which extend laterally outwardly from the marginal edges of the

absorbent core such as the side panels 90, 90° depicted in Figure 5. Other such
“peripheral portions” of the absorbent article for which such attributes may be
desirable are in the vicinity of the leg panels 82 including but not limited to
various bands, cuffs, and flaps. '

35 Likewise, while much of the foregoing discussion as focused upon the
representative absorbent article in the form of diaper 50, it is to be understood that
the materials and principles of the present invention are equally applicable to other
absorbent articles such as incontinence briefs, incontinence undergarments, diaper
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barrier cuff. US. Pat. No. 4,704,115 entitled "Di sposabl e Wi st

Cont ai nnent Garnment" issued to Buell on Novenber 3, 1987, discloses a
di sposabVe087/4525? or i nconti nence garnent having PCT/US97/09215

si de- edge- | Radagandlisers| femidine sygiend productsi(sanit89 naplins) pantilifergetd.),ui ds

within the t arEHE r;])tants pqu ol Eaﬁx{kﬁfﬁem?&‘{h%qfk% »Q{e?elh ﬂfc%&?ﬁgﬁ%?th%esenl?er ein by

r ef erence. € each el a
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and a spaci ng ement, such fgs de i bed in ef erenced U. S.

th
Pat. No. 4,909, 803. Aftgr mappia¢ %ﬁ%‘&ﬂ?ﬁ#‘&ﬁ?ee‘tlﬂea“% either befges o1, | eg
feature 72 aiféeltﬁd dheer s inc@@ﬁmlbﬁmoan abbarbentartipds kiemay be dedifab3towi t h one
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t hat ort zone | aper |s I Nt en
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el astici ze | st bands, one positioned in the rear wai st region and one
positioned 15 in the front waist region,  although diapers can be '
constructed with a single el BXAMPLES wai st band. Furt her, while the

el astic waist feat Ufr?ﬁh@‘!ie&fnpﬁﬂﬂ agévdé.rﬁlm the norC Rt td)tﬁﬂl 1eeltsafqat1§“can

conprise a separate el enent fixed {i{ %eg el astic

wai st f eat uhe followiag tesbme MFET PP RYeL P "t‘gﬁ‘éﬁf‘baﬁ'ogf r?ﬂ‘)ﬁtéfi el enents of

the di gper &éﬁdtt@&u‘éh&dmﬁ#aﬁ&etASTMreférhm tho pshexixtan 89¢iepr fof iesting/ bot h t he

20 backsh &ont errpl at ed
VinibfiafD L aPBP R0 R Tedfnich RA0LIARMH G AlEa afll B

wher ei n war st ure nprises
descri bed a]lnduﬂrv tapd 3 Q véfers to the Intm@mh@rgamzymrnfqr ﬁéax\dar@zatnoegl ons The

el astic waist featupgeid, uﬂﬁdﬁféﬁﬁfnﬁeﬂ% %TMDmmvaruamhefe f different
configurations incl %’g‘lﬂn_st{%% v Pat . . » 4,515, 595

se described in 4). S
entitled "DRepBeEbfdkbITiIERE, WQWTEP%@ “&&fq‘y Contracti bI e Wi stbands” 25
i ssuedsis0 Kievit et Camposife Sket ThickA&s wasdetehrinat by e\ST¥enethedd U. s Pat .

:\kr)lc or por at elall%é‘] %%th\v:%qse geregy %%Sl-ﬂoratgfﬁy re%reﬁ&e afd fs%&fr?e'aqﬁ §mgled
Film Thickness , is reported in microns, and was determined as

follows:

30 Film thickness = (composite sheet sample weight) - (substrate basis weight)(sample area)

(sample area)(density of film material)

Tensile strength was determined by ASTM D 1682, Section 19, which
is hereby incorporated by reference, with the following modifications. In the test
35 a2.54 cm by 20.32 cm (1 inch by 8 inch) sample was clamped at opposite ends of
the sample. The clamps were attached 12.7 cm (5 in) from each other on the
sample. The sample was pulled steadily at a speed of 5.08 cm/min (2 in/min) until
the sample broke. The force at break was recorded in Newtons/cm as the breaking
tensile strength.
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For - Ref ast endisreentageof streigh peor odfailiang. (be testi generally follows ASTM D1682-

31 \§a 97/ 45259

PCT/ US97/ 09215 f Making.the Sang" issued to David J. K. Goulait on
July 5, 1994. Each ofﬁ?-fﬂégéngt—lsmeﬁaf?é‘rﬁcsméwtPﬁé%ﬁ*ﬂW@Fwalhef@lQWWe

referenceo  method of ASTM D 2724-81 hiéh Bheiby dndokitatel BY rferdifie AlThE IRt | Ve
enbodi nent of the - - -

di aper backsheet..of th es.e | pvention, wth the
portion of t %asggé@wg%yné%'%wo rﬁlb@?rf?tcﬁ?g ‘flaaf%’eﬁh‘?fr‘f/ﬁwﬁ Héegﬁgmfatéor e
faci ng the vicfestensids teisiesesting Fiaghine such as andnsttdietableahisded @dstez4 7 conpri ses
two | ayers 250 and 25 yer, 5 .\ e secured together by
any suitable att achm%%c%&éﬁéégégﬂwgg%%o%é%mgdg which %6\9%8% nthis -
enbodi nent, |Expeplessol T endrin dibeussion ertionrdf sheespetifichtéordiadh®4 crar(dl.0 in) by “1 ayer

252 i's ppsit iporetnded. 068 anipt: isaRlARRAED ! 0 is that
10 portion.of the@sbagksheet 247 whi chfiq:;ﬁg%%g?rﬁgg&% ﬁ?gg‘? ith the
I
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alcohol before measuring peel strength.

According to what we define as test Con.dition B, which was used in
Examples 18-34, the method to test Condition A is used except that the samples

_ are 15 cm (6 in) long, a crosshead speed of 10 in/min is used, peel is initiated by
30  hand rather than with a pick, and delamination strength was recorded from the
average indicated on the recording chart. _

Moisture Vapor Transmission Rate (MVTR) was determined by one
of two test methods. The first method used follows ASTM E96-B, which is
hereby incorporated by reference, and is reported in g/m2/24 hrs.

35 The second method is referred to as the dessicant method for
measuring moisture vapor transmission rate as set forth below. Briefly
summarizing this method, a known amount of desiccant (CaCl,) is put into a
flanged "cup" like container. The sample material is placed on the top of the
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0
enbodi ment of an abgg‘&}? Analytical Balanges for perﬁmm%s‘%f’h%%‘f“@@“‘éccor ding to
t he pr eseninchnieerivietiler WBE24D pe squd valem(360  eapdeitg) orld)Sartorius 228480002 ng to the
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I R e oy
| i mted tocupend rpgrining gingmprshined Arom Pelrin® fsush as that pvailebledeam coul d be
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15 mhere ervi ousness, | esire o r exanpl e, the

regi on Cmt‘-‘@lfﬁ@%@éhﬂl%gqlﬂldakhte regi on 252 depicted in Figure 6.

25 The CaCl, can be used directly from a sealed bottle as long as the size
of the lumps is such that they do not pass through a No. 10 sieve. Usually the top
two-thirds of the bottle does not have to be seived. However, the bottom third
contains fines that should be removed by sieving. The CaCl, can be used from a
closed container without drying. It can be dried at 200°C for 4 hours if required.

30 Exxon Exxaire microporous materiél, Catalog # XBF-100W, is used
as the Reference Standard Material. Triplicate samples should be prepared and
analyzed along with each set of test samples as described below.

Representative samples should be obtained from the materials to be
| tested. Ideally, these samples should be taken from different areas of the material

35  so as to represent any variations present. Three samples of each material are
needed for this analysis.

Samples should be cut into rectangular pieces approximately 1.5" x
2.5". If the samples are not uniform, clearly mark the area for which breathability
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attributes ng‘ifc‘ff to secure Ydééﬁefl gtanipgiringapd seal shasamplefo thasop efjtheanel s 82

i ncl udi ng bugup)oCarkishotild Ge taken to not orektighten haRe@ws @y tHiS lead ) dik@PSon 35

Li kewi se, while nmuch gf trgg. ¥2{.§nqoﬁgg |s%ussi on,_as chused upon t?’ue

repr esent at i VeSCRBsBIHETY AP BIETYT PhIE SR™P G FF e, 'aPsamdhe serews and dighgnpes-
under st a&d t#gain. Then (4) meighethe M¥TR capasgmbiad il stp Df Redved phie sefghtiagvent i on-

are equal ly gpphitGARbght 0 ot her absorbent articles such as
i ncontinence briefs, incontinence undergarnments, diaper,
33 _ WO 97/ 452dtsr weighing the assembly, (5) place the sample in the CT/CH

PCT/ _utsg 71 o92a1fl?mber for Sl?hldﬁrﬁ gtoahéinddret iinute R MWheR ehe i 3&6?19;5&9}@ S

Gar ment s, andnats B RNk EPE he CHUCHharbsr, debft bave” i B psiEVrap nvent i on
may be @Opl oseeured byanmblyerdaad.y Reyrd wheytimé of bnusit rerhbwid 10 withactkeheet

S P compos: (HeeRAbbRRC AREH Abpldtio BGREALe L KEMLY AR BRI abfhe O Toor ¢ o
of a sani t artfmperature of heiraomhera the halapse isrlogaterh Aftepequilibration, (7)

BLer [ho.shomdys e Sarhe v Riaidigh By, FecolblsSdiphies 1RE ARA Wik,
desirabl e to s@ﬁ? E&ﬁﬁ%‘hgﬂéﬂfu??ddnﬂﬁgig’ B ‘?’gﬂﬁﬂéts%‘ih)éal process

such as26r epiormulal0 straining/activation by rolling with corrugated

rolls, or otherw se. One such representative process is described in
detail in U S. Patent No, 5,518,801 to
MVTR = (final weight - initial weight) x 24.0
_ area of sample in meters x 5.0 (time in chamber)
30
where: 24.0 is used to convert the data to the 24 hour basis;
the area of sample is equal to the open area of the mouth of the cup;
and
5.0 is the duration of the test in hours
35

Calculate the average MVTR for each set of triplicate samples and the
reference standard. Round the average MVTR for the reference standard to the
nearest 100. If the MVTR for the reference standard is in the range of 4000 to
4600, it is in the acceptable quality control range and the results for that day can
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about 228 g/m . The absorbent core material is then is loaded with simulated

urine to about ten (10) times its dry weight. The simulated urine is an aqueous

composition; maintained at 37° C, and comprised of the following components

dissolved in distilled water: 2.0 g/L KCI; 2.0 g/L Na,SO,; 0.85 g/L. (NH,)H,PO,;
25  0.15 g/L (NH,),H,PO,. 0.19 g/L CaCl,; and 0.23 g/I. MgCl,.

A section of the backsheet material 105 to be tested is placed face
down with the outside surface on a clean and dry tabletop. The loaded core
material 104 is placed directly in the center of the backsheet material 105. The
backsheet/core arrangement is then secured to the impact portion 107 of the

30 impact arm 108 with a rubber band 109. The backsheet/core arrangement is
positioned such that the core 104 is adjacent the bottom surface 110 of the impact
portion 107. The impact arm 108 is raised to a desired impact angle to provide the
desired impact energy. The impact arm 108 is dropped and the impact arm 108 is
then immediately (about 1 second after imi)act) raised and the filter paper 102 is

35 removed and placed on a digital scale. The mass of the wet filter paper is then
recorded at the three minute mark. The dynamic fluid transmission value (DFTV)
is calculated and expressed in g/m2 using the following formuia:

DFTV = mass of the wet filter paper {(grams) - mass of the dry filter paper
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measuring noisamples withasy aegqsghgﬂb@gqr@hqug%oré@ng%{latpsoch;r paetRfites®r i ef | y

sunmar i zi ng EBﬁcﬁthﬁé hﬁi&h speéiﬂom@ ﬂ%W?étBTﬂu@ﬁ }ﬂ%@nﬁ“&@ﬂfﬁl &E@@:Bﬁﬁahén estlopUt .
![ Efaot gp 2% t m; samqp(?e anﬁ %eratlon o?t}?eotggtal ne sucl:nrre%ogmggcl test is Aeg'll‘l\% F3g0 praced on

Liquid Moisture Seepage is detected using a solution of 70 parts

isopropy! alcohol, 30 parts water and 1 part red dye food color. According to this
test, a sheet of a white absorbent blotting material measuring about 89 cm by 61

30 cm(35inby 24 in) is placed on a flat surface and covered with a test sample of
the same dimensions with the substrate side of the sample facing up. A 250 ml
portion of the solution is poured on top of the test sample and covered with a
template measuring about 46 % cm by 46 % cm (18 in by 18in). A 4.5 kg (10 1b)
weight is placed on top of the template for 10 minutes afterwhich the weight,

35 template and test sample are removed from the white blotting paper. The paper is

then inépected for ink spots to determine whether seepage occurred.
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nd retal niaguAsoRaBitbiad Frdh BaRele PUTIRPYERT <Ak X PR B m 70
McMast 26- Cahern@dioatied)polgpropiieng obiairied froga DkBontratelind speed 8Ep8.am Mat eri al

(Al l'tech ca}aly SeSsdrivfiven SOMRY | : [ t ubes,

avai |l abl e lﬁgfﬁ%%@&ﬁ%%ﬂ? e_ Chem ca?,?l nldugltE ré?lgg@gftpgggeh&h@%ﬁ%d VA.

Product # (é-of nip rollsfgnembberfaced tolkagainstibg napypvendsitile seateridiand W ap.
%ai Icgg[e foetdePPiced roll a é- \ tLolﬁ]?émﬁélY). mlr@wm'bing?lltaflaﬁﬁate Biacﬁa he s

e err]..cap.be used.di roma seal e as the size
The, <20 Ler cLean Bt osadl Aot b ap 8. feal o BRLLSoTylgng s he oi 2
the topo  the maehine irectiorofMDhand®.032 B/ain ésthectrossairection (@D)smidend. However .
the bOttoml@IWIgvalBe of7wg¢@/mt5%§m5§?%ss’lg\gw6%)be removed by sieving.

The CaCl [err] can be used froma contai ner without drying. It
can be dried at 200[err]C for 4 hours if required. 30 Exxon
Exxaire m croporous nmaterial, CataExamppBbB- 100W is used .as the

Ref erence Standard terial, Triplicate | e houl d, be pr.epared and
anal yzed al ong wit hJ}[E%\?Hpag n%‘fw‘{%ﬁgga §1§rp§%5m£e ﬁ@'@%ﬁpﬁ’éﬂd E"éﬁ?’cﬂ/v.
Repr-esent ationwovenpblysstehguingatitde &tiﬁmadopelyeﬂlenmterrpelymgre} fabtis t 0 be
tested. | 098blatned iy $rafERES GEiLS) mm@%@@mfn%%faa{ef&@@eel areas of the
material 3 SO as to represent any’variati ons_present. ree sanpl es of
each mat er isengthevalues of 088 dWem (MIP) andi KOG N4 €CR) and an MVTR value of ~ sanpl es

shoul d be cpu d/ml@4he Myanemban STV B8-Byppr oxi mately 1. 5" X 2.5". If
the sanples are not uniform clearly mark the area for which breathability

36
30 EXAMPLE 3

A composition was prepared by dry blending 70% by weight of a
copolyether ester thermoplastic elastomer (Hytrel® 8206 obtained from DuPont)
with 4% by weight UV stabilizer (Hytrel® 20UV), 4% by weight heat stabilizer
(Hytrel® 30HS), 8% by weight of a maleic anhydride modified polyolefin

35  copolymer (Fusabond® 373) and 14% by weight of a polypropylene polymer
resin (PF331 obtained from Montell Polyolefins, Wilmington, Delaware). The
blend was extruded under the same conditions as described in Example 1 and melt
laminated to the same Typar® nonwoven fabric described in Comparative
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WQ 97/ 45259 . - .
PCT/ US97/ 09215 Is to be evaluated. ' If the sanples are not
bi di rect i omale7/4sd58ar |y mark the side that is to be SEIWIHShi gh

humdity. Feg Ia{ggl%e?hé"l%@ﬂtlh léilﬁlﬂﬂférhid%%aﬁﬁé 8RS SFabout 25 merHé sis

ot skssi opd pas) SHes 0321%‘3‘80 026 BV gR MDA gl (CRYmd aneMU TR BE |

the MWTR cugg()@qm/whﬁ(aprﬂdﬂmcpms'rmgﬁ.ms on the bench top to
distribute and lightly pack the CaCl[err]. The CaC [err] should be |evel

and about 1 cm fromthe top of the cup. Then (2) place the sanple,
with thes high humdity side up EXAMEBLE équi red), over the opening in

the top of the cup. 0 e openi ng
so that a good seal M@pﬁ &b{;’@#ﬁé&%@g tj?fdmlg 80/%;2%%&0%9 asket

mat eri al andopdipethern estenithegmpplagticsiastpmer (ﬂyt &2@6):wﬁh 9% gy weighhe screw
hol es and Cg pfc[wlé reaﬁ@mﬁ%bwﬁédﬁsﬁmaﬁ@n@ mtwmmg{) Tighten the

of the © " Delasipt), 6700 5% motha P R BAviRS! A1 ndxmwgﬁwéﬁé‘moé crows a5

this | eafls UheicaiPhci, DBominster, M@isasmﬁ@ﬁWVEBy weightlofd BIDERON of the

WTR oup. asCOBRGE 1ro5) arria o5 eiptpn tabiggicg recgBtemtian §in 1 10" 17

wei ght . obtained from DuPont @drtada, Missigbaugg, OhariapaeihB %, by tight a2 t he

sanple in t est mnute).
adid éﬁgydnde mpdif Flefifbop ngmtapwadom@tmtz%@gp

Wien the tine the CT/CH
chamber, tléhWV”dé@éYadFmaKhQ m\&oaspmadﬁr é@wzﬂ@dwmmxéeﬂ bydea theubber "band.

Zefor d 1tshe| &axﬁfc&fdlﬁﬁlfgmgaeé&mg&m B{a&nﬁfetﬂ‘ﬁt ) lfd&%peetd of 14 rﬂ&ﬁhea%ti mejput e.

ow sanples to equilibrate for a m hut es

t enper.at ur e ‘a4t m?tﬁ 68%%&F%te€ﬁ8u%‘%ﬂn§ﬁ€’é{$gla| ryoygn ?“ﬂ”ﬁ"e‘?‘a@q‘?ﬁ |i bration,
(E) . CeleeGMBHSafB&lnthﬂmnamd Tkt gsulting lﬂﬂmﬁte%dﬁ[cﬂ»aﬁﬂgs wei ght as
the fina en . cal.cul at |nun|ts
of g Her rm%‘%ﬁl’eﬁ%'?fna[bgﬂ mécrﬂns’ y ﬁgelf-&g M:ﬁrﬁﬁﬁg}c atensile s rength of

~(final wei ghtl Neim(MDahn ngilipx)l(&Dzzand an MVTR of 907 g/m?/24hr (by method ar ea of

sanpl e Jy 'S’W )%EB)O (tinme in chanmber) 30 wher e: 24.0 is used to
convert the data to t‘he 24 hour basis; the area of
sanple is equal to the open area of the nmout h of the cup; and
5.0 is the duration of the test inﬂmmx,ﬁs Cal cul at e

the average MR f OrElxgx%%E ks repeattgci Btl u?et s%:egg npifm/mm resmﬁtmg in

laminate that had a coating thickness of about 20 microns and peel strength 0.18
25 N/cm and an MVTR of 1011 g/m?/24hr (by method ASTM E96-B).

EXAMPLE 6
A composition was prepared by dry blending 50% by weight of a
copolyether ester thermoplastic elastomer (Hytrel® 8206) with 33% by weight of
30  another copolyether ester thermoplastic elastomer (Hytfel@ G3548W obtained
from DuPont), 8.0% by weight polypropylene (PF331), 2.6% by weight PE-LLD
(Novapol 8111), 5.4% by weight of a HDPE containing 30% by weight of 1
‘micron particle size CaCO; (Zemid™ 610) and 1.0% by weight of a maleic
anhydride modified polyolefin copolymer (Fusabond® MD353D). The blend was
35  extruded under the same conditions as described in Example 1 at a line speed of
about 24 m/min and was melt laminated to the HDPE nonwoven fabric used in
Example 4. The resulting laminate had a coating thickness of about 20 microns
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ref erence standard. Round the average M/TR for the reference standard to -

t he nearest 100. If the MVTR for the reference standard is in the -
range of wélis250 4600, it is in the acceptabl-e qual iIRGI/GSATOdS r ange
and the regul Fama ued d¥ 099"N/em and an MVTR of 1159 g/m%/24hr (by

37 eﬁﬂﬁegl{)&h rted Round t he average M\/TR%/or eac% sanple set to
t he near egmethg(bASTM Bort this value as the WTR for the sanple of
material. Steps 1 through 7 are repeated for the triplicate anal yses
of each sanple and the reference : Typically, multiple

sanpl es are processed in parall el ﬁwﬁ‘g7 namc Fluid

Transngssi on i s nMeAsomposition was ipeepapgsidradny dla@ing 509 by sheight dfra Fi gure 7.
According to t he
near est O. %BB@JQ“‘?’ tgme@bﬁ%ﬁgﬁféﬁct %ﬁél@kzofw%ﬂgﬁelggrg e 1%toorfbr ng

i npact anoﬂpadomyaethmteamﬂgplpm mb@ $ayl e ﬁmed@ra No. 2
filt | tri buted
b'y V% ggﬁg%t&ﬁgﬁpb%we Vgelitgr(])yp Fﬁﬁjsebebﬁs&amdamﬁ@nan&l stribute

t | should b
abl e to afskamicalnf Dallag Texapn?? @dwﬁ ﬁgg 18 Orﬁgm@irt%oﬁgﬁut he ©
shegt blt e&elg%u ¢ral MLrbep irﬁdle sﬂ%@ﬁ@{)@engﬂmﬁm_l)_n@dl .1% by weight opad 103 ihs a
car bon bl ac ros er,.foa e i nc
squar e mﬂ&%‘f’ ‘ﬁgy%éé glpP obe[f“ °£21§’§’eé?%‘ﬁﬁa§?‘ﬂ%w5aﬁiﬂ- gg}fess of
0.3125 blend wa:hearud‘e'heniuwbnmat&b@mnée@pob'nﬁwhnemhwevmi A/ 30/ 15
accor di ng dgye dBatty ¥orhita 8%Wa§n§gbww ifA3A8 Rakre Y e %ﬁ@&tﬁ 104

nmeasuri ng I n dianeter 1s welghed. The
absor bent ioreaemmepragessrehhedesuingslaminate had aepajing thickness of %b%édﬁl nked wood

pulp ggll %&%&f‘s aBalae;fe'ér ﬁi%n%ﬁxscﬁ*d 05N/dratd & MRAER of 1409 g/M@24%r By, 537 i ssued

to Hefron et a 1992. The absorbent core material should
be abl e t@%P@%%MIEP%@)ent amount of sinmulated urine, e.g., at 20 | east
about ten tines its dry weight. The absorbent core has a basis wei ght of

about 228 g/nferr]. The absor be?kA telr al is then is Ioaded W th
si mul at ed uri ne to about en%?'g@f’ tlrres Its dry werg The sinul at ed
&

urine is an aqueou'Ehe film compayitiensdegeribededielnvawaesprapared by C, and
conpr %ed (gién H%wb@ eMkr f’e@t@Pﬂx@ﬁﬁ&;ﬂasuc elastcﬂhe9r§Qe|1ﬂ‘r€1dad gkt | ed water:
209 ﬁl\a%e”]squh)&r@g f H4H£,§l @Qerr] 25 0. 15
g/ L (NH[ermwxp’:er!py e, R modi ﬁ ehylens Yinybangtate, aad g |

Myd [ er r] .titanjum dioxide. The individéalemiponentoin thb @lhaokpbsidbnnweerdsal 105 to be
tested is fghaoed face down with the outside surface on a cl ean and
dry tabl et W¥he | oaded core material 104 is placed directly in the

center of the backHitrel® 8206edpalyetips estarbermoplastic glastostezsokddnr e ar r angenent
th 108 th
s 23 % d&g,oagra ﬁ?gﬁgb E’ﬁhé@t Birk bPP0AF, PlicdtiEfdfng terhfBAtate G M Wi

a rub ér ban core arrangenent i s positioned such
that the cbrlé Gendps %J"é&@ﬁ%sq Dyott om surface 110 of the inpact :

Hytrel® 8171 copolyether ester thermoplastic elastomer sold by
DuPont, and having a melting point of 150° C, a vicat softening temperature of
76° C, and a shore hardness of 32D. ' _
30 Bynel® 50E561 anhydride modified polypropylene sold by DuPont,
and having a melting temperature of 141° C, and a vicat softening temperature of
109° C.
Bynel® 50E555 anhydride modified polypropylene sold by DuPont,
and having a melting temperature of 166° C, and a vicat softening temperature of
35 144°C.
Bynel® 3860 anhydride modified ethylene vinyl acetate sold by
DuPont, and having a melting temperature of 74° C, and a vicat softening
temperature of 48° C.
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pbrtion 107. The inpact arm 108 is raised to a desired inpact angle to -
provi de the desired inpact energy. The inpact arm 108 is drOsPEed and
the i npacWQIPTSESB | s then i mmedi ately (about 1 secoR§ TSP P act)

raised and the fil t?IO entkite was aToncentfa®61\50% by veiin padicamta di git al
scale. The pass of. the wet 11, hwa&g is?#‘hlen recorded at the
three mi nut@aNEPAIOHIE PRMEHHR I BULEHPYEPS 1 val ue (DFTV) i's
cal cul ated and expressed in g/merr] using the follow ng fornul a:

38 R ans) - Nnass
of the dry filter paper 1.{?@6#3 ifBasudel if Eﬁaﬁ‘iﬁfes% 17184 RARS{ovkiflg | mpact
area (nser rgompositions: The i npact area, expressed in nferr], is the area of
the bottom surface 110 of the 5 i npact portion 107. The i npact area is
0.00317 nferr]. The absorbent core materi al 104 shoul d have an area
slightly | afipe@omphsitient hat 6f the i Bpact aré&a of th® surface 110.
Qurley Hil |H;BQI®3@b3y Is a mga,@sure Q§%t he bagsi er s'wmngth Ofasg he sheet 10
material for gaseous mat eri al s. gartlcul ar , is a nmeasure of how | ong
it takes Hywel®§1gt o yol ufk’ of gaé 0 pas§°f’hr ougﬁ3én area@’@ nateri al
wherein a CehnhtI®SIESBI €SSur e13% gr adi ent -exists. -Qurley-H Il porosity is
neasured i acé%rﬁg ce with ]:;%PPI ﬁg}so om 88 using a Lorentzen &
Wettre Md nsoneter. This {&& nmeasures theé time of which
100 cubic ceynti®sséers of at+r is pushed threugh a 130% one iM%h di aneter
sanpl e und re of gapproxi gately 4¢9 incheggof wat The
result is g(%’?%@éégg‘?n secgﬁds anda?s usual ?y referred to gés/ Gurl ey
Seconds. M crobial Barrier for Sterile Packaging i s
measur ed according Thebé?@)osmonswér&@@dafﬁbk@bnfﬂt&bc&ﬁsﬁﬁdﬁﬁtx@l@ﬁé on 4.2.3.2

that a materi t hat ble.to e hour (according
to an air p'BF@g’rnﬁf stué%lf )scrgﬁ g‘%& Engtfa@fhﬁ%wlgg?ﬁ”%q" ) barri er
r equi relmentextruﬂé:twhasrmgéaﬂyﬁgmpbmmen ofDevissitandagkCoiporatibn2TBe 3 of | SO

11007 St at cohibahichlSife 2 e BANBEAThY (RANLABOR hSerBLHAR: O abous

denonstratin prop erials, but

not es t hat Zq%e Gm@measure of 3827 kP (Fhemmadisoprre fedele aoflnpdieovith amidthi al s i s

typically WHQ@chHﬂ&Ws'n%ﬂbﬂﬂdataboutZW' eS with an aerosol of
bacterial spores or arthagﬁg]tyes under .a set o; st ,25 condlfttrons whi ch

specify the flow at FRET FRIPROSIGGNS Wark WPQ‘Fd8ﬂ%ﬂ sReste t he
sanpl ez sancacdedgiolypropflendstaple fiber, @ith fthee fengths ggnerabyl rangivig beiwééiﬂ' M F 1608-

2.5 cm and 7.5 cm, that had been airlayed and thermal bonded. The
polypropylene fiber sheet had a basis weight of 0.0305 kg/m?® (0.9 oz/yd2), a
tensile strength of 8.3 N/cm (4.73 1b/in) in the machine direction and 1.5 N/cm
(0.86 Ib/in) in the cross direction, and an elongation of 73% in the machine

<

20 direction and 95% in the cross direction. The polypropylene fiber sheet was
spaced 24.1 cm (9.5 in) from the opening of the die and the sheet moved at a line
speed of 32 m/min during lamination. The polymer melt and polypropylene fiber
sheet were passed through a pair of nip rolls (one metal faced roll against the
fibrous sheet material and one rubber faced roll against the polymer melt). The

25  metal roll was maintained at about 43.3° C (110° F) by water cooling. Air
cylinders at a pressure of 414 kPa (60 psi) were used to press the rolls together.
The resulting composite sheets had the properties set forth in Table 1 below.

43



95. Li qui d. Mbi sture Seepage is detected using a solution
of 70 parts i sopropyl alcohol, 30 parts water and 1 part red dye food
color. Awopriasagpto this 30 test, a sheet of a white abBOTHSHORIDLtI ng

mat eri al measuring about 89 cmby 6 cm (35 in by 24 in) is 'placed on
a flat surface and covered with a tesgt—sa]'T ble ] npl e of t he sane di nensi ons
wth the substrate side of the sanple facing up. A 250 ml portion of

t he sol utibamils poured on ®op of0 t hellt estt2sanpBe and covéred®vthla

tenpl ate neasuring about 46 [err] cmby 46 [err] cm (18 in by 18in). A 4.5
kg (10 1b)gym chmposiiidei gt i sapl aced onstop ©f the templ at e for gl0 mgnut es

af terwhi ch the weight,. tenplate and test sanple are renoved fromthe
white bl ot'f"l'!ﬂrg:"‘ﬁﬁper. Whe paper?s »®  Phen ¥nspeltedHor Phk spdts to
det er mi ne AA&Ther seepage occurred. '

39 Compe 97/ 45258 183 173 170 170 160 155 155 150 160

PCT/ US97/ (BRings (mm) _ - - EXAMPLE |

A conposi tjah was prepgged,Ry diys bl aadi ngsi86%RY WelsINtesdf Bus 3255

copol yet her(neala;naﬁcmsdjler nopl astic el astomer (Hytre[err] 4778 obtai neci from
DuPont) emieW t h 4% by weight of a UV stabilizer concentrate (Hytrel

20Wv, Obtaﬁﬂ.ﬁg}{pﬁ@m B3¢ DPRont gy 4%RY VRIkGhte el g, healy stahilizgr

concentr at Q’,'y rel 30HS obt ai ned from DuPont), and 6% by wei ght of a
mal ei-c anthQOiJ/d’é nodi fi ed pol yol efin copol yner (Fusabond 373 obtai ned
from DJPon,;ee,g@,%da). Fusabond is a regi stered trademark of DuPont

Canada. Thescomppasi ti om wasnf edotso aoswel tod? o3z extoruSi @b+ coabi Nngwhd Nne
i ncl udi ng #&Dsi ngl e scrP&y efHBrudeI wi ¥ arf2at t Pdthed 947 xi 8§ 10041 heash The
screw extruder, e\gﬁ,ﬁ made by Egan Division of Davis-Standard

c]sf*'ne e

ns.

Cor por at i Ofgyem ating zones of the extruder heat the polyner to a
t enper at ur ¢D above it 8.el tli4ng PAI nt13! Theshrel tivd poBynerotsm xir e was
fed to a fiPmdie with¥a 2 W dth*of afout 60 crh®t hat!was fai ntdined at
about 220[@dngalionfsy The pol yner was | am nated onto a corona treated

nonwoven pabypropyl end! textd | e $at erfPal (STyparstl5 60t heRhrobosded 66

pol ypropyl &Re obt ai ned®f r oM DuPBht) 4t a ' ne %peed®f 8.3 "7 Wynin.
The pol ynmegipndi@kdaand REBDWOMRED tRo%d | | 1@ndTBIMBAd alnoEr BoRASHEE T RE®UJRone
pair of nip rolls (one rubber faced roll against the nonwoven textile
mat eri al agidey HUAIr = o 23600 024600t 5 caq 1 oT| a?é@? nSt% he ~pol yrer A%t ) >36%he

resul ting I°'§sr.'f‘r%°gte had a coating thickness of about 25 m crons and

2 °ky SRR G BN 20, o i direction (Vo) and
5 EXAMPLES 18-31
Examples 18-31 were conducted to determine the effect of various

process conditions on composite sheet properties. Examples 18-30 do not attempt
to optimize end product properties. A film composition was prepared by dry
blending 50% Hytrel® 8206, 33% by weight Hytrel® 8171, 4% by weight of

10 another copolyether ester thermoplastic elastomer (Hytrel® 4056 sold by DuPont;
melting temperature 150° C, vicat softening temperature 108° C, and a shore
hardness of 40D) containing 50% by weight Ti-Pure® R960 titanium dioxide, and
13% by weight Bynel® 50E561. Ti-Pure® is a registered trademark of DuPont.
The composition was fed to a melt extrusion coating line including a single screw

15  extruder running at 20 rpm with a helical screw configuration . The zones of the
extruder were heated to the temperature set forth in Table 2. The molten polymer
mixture was fed to a film die with a width of about 35 cm that was maintained at
same temperature as the extruder. The blend was extruded under the conditions
set forth in Table 2, below, onto a moving fibrous sheet. The film composition
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MVTR val ue of 700 g/n{err]/24hr (by nmethod ASTM F96- B).
EXAVPLE 2 The Typar nonwoven fabric of Exa was
repl aced \WOI9745258 nonwoven pol yester (conpatible with cop"(rﬂr:tp SHQ””ést er

pol ymers) f jbfneﬁ the fiber shA sﬁeataah BB a §mfrzﬁqgsme Fight v@@w&eﬁ ab@b &de

resulting | amnate dﬁ rength val ues of 0.88 NNcm (MD) and
1.06 N cm (¢B)° Bhfomnt Pé“G&PEQ‘ €. 750 g/ n{err]/24hr (by method ASTM
E96- B) . 30 The fibrous sheet was either a carded nont$A#I(FC3) or a

A t ared by | °

co;caglrrggflhelroggﬁ\g‘?ndgﬂewo o %95(55 yYh% ged%f%yo‘?' a%eég%g}%?al ned from
rI?uP;:)nt% g I polyprbpyléx% n;xplwéibgt;uvlth\ﬂbnrdtngthsz@ne(aﬂytm@xngmﬁn 2% & vveij ght
eat stabilig ri de
modi 11 ed pol@aI st £ 3?%%6 |“§’?(‘§‘§a$ 2%1 The BalfBide fe\,{%fﬂlﬁ of a
pol ypr opy| ersbegidiagmeasis we1ght,o§9,q3 @ %W&ﬁi ﬁe%iteflﬁillﬂﬁ%

Pol yol efins,g W!E&Q@WQ%IHQ% m&h@aanaieecnon andlylsan/ém/@ss@mmyﬁﬁmunder the

sane condi t| ons descri b Exa ted to the
same Typar ’@ﬁu?’é Edan 8@@3??%%”3!{" &ﬁ’ﬁé?%ﬁﬂ?éh’em on a“‘%gl Yo in the
40 10 cré/.\ﬁ directior. 5Phe spunbonded sheet was a spunbonded polypropylene with a

i ckness. ofbesisatrieerfiiasg kg (15 SRR B A BRI LA RER", 08 1y oy

(MD) and 0. X8.5dbfin) inGh} machine dirdAfibA amd 2.5 N/cm §D6 llg{inj[lmttre] draskidirectign,et hod
ASTM E96- B) d an e?onrggnon of 9?bA: in the IB?chl%ﬁ d1recé1851 a%d 93% in W&Ed#ectmn

A conposi ti i)

copol yet her Iesheeﬁxmelpwﬂ@ﬁ ?calzsl &rmp (‘wwaeqrqaémﬂ}t”wmé)cawds h 9. 3% by

\Ove: ght 15 bem%mgwheﬁefﬂ?tgehgﬁ% by aﬁﬁaﬁlamwél}cﬁﬁéd Eisz=,l)yolbtefl nsd
m ngt on, awar e . 1% | obt ail ne

- from Ngvacorﬁbfeus SheﬁteW?%%ﬁséédlaﬁ@.s,ﬁei%B?ﬁ. ér"fME@gglﬁ\Egﬁ?{e)‘ %&1'%7% by

wei ght of a QGdpbha Surface heatbaﬂnaﬂxufgctﬁ&%HnyMngmr Syfsteinspims,ahatpads sechte si ze

CaCJ err] (é %{9% JJ{,@QI;{% an?ag%@&e?o??ﬁiofémgom Canada, M ssi ssauga,

Ontario) an

4

Processmg paramaters were controlled to determine how changing

20 individual processing conditions impacted the sheet properties of peel strength,
moisture vapor transmission, and dynamic barrier.

Examples 18 - 21 together demonstrate how increasing the
temperature of the rolls 34 and 36 i 1mprove the peel strength of the composite
sheet.

25 Examples 18, 22 and 23 together demonstrate how increasing the
temperature of the die 38 through which the film composition is extruded improve
the peel strength of the composite sheet.

Examples 24 - 26 together show how increasing the film thickness by
slowing the line speed improves the peel strength of the composite sheet.

30 _ Examples 25 and 27 together demonstrate how the use of a more
fibrous carded sheet material improves the peel strength of the composite sheet.

| ' Examples 28, 29 and 30 show how increasing the temperature of the
nip rolls 34 and 36 (Figure 3) improves peel strength of the sheet, but also reduces
moisture vapor transmission through the composite sheet. Differential Scanning

35 Calorimetry measurements of the heat of fusion suggest that at the lower roll
temperatures of Examplé 28, the film morphology is more amorphous, as
compared to a more crystalline film morphology generated at the higher rolt
temperatures of Example 30. Thus, it appears that a more amorphous film
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mal ei ¢ anhydride nodified pol yol efin copol ymer (Fusabond[err] MD353D).
Zemd[err]Mis a trademark of DuPont Canada. The bl end was extruded under
the 15 weoaT#s259nditi ons as described in Exanple 1 at a Iiﬂ@"%??é@&léf 14

omwoven. FRPhEIoR g5l Vel rch ERERAR- SR UL R Bt T

resul ting \dapmmmsmmmmatﬂzoatl ng t hi ckness of about 31 m crons, a

peel strength of i Bowlin £ { MD) and
5.6 Ncm( D), and 0E)§a4nl\%_ér§ﬁ3 a:?dif’ﬁ}ﬁi Fx‘% 3 I&éﬂ{r@ tH ggressurea l g%méTM Fo6. B) |
“EXAMPLE 5 thc nip rolls 34 and 36 1mpqu5§ﬁ§qeé;e s\;‘;gag é’g&ﬁ etqdn giaqapwéc %lpé‘ed of 23

mmn. g regsglidpa gopsﬂ) pressure Wasised e tHelpatumatic sysceaatd prgss fllFdngamsef about

20 m crons ﬁ\ggl\/ﬁﬁgém’gy[e%gg Elh ppoc%gsn?éccl}ydﬁmng %f@ﬁle %lg a(s) fin 0 o g/%‘[ © R/rp:ll_/EZ g hr .-

(by met hod®
A conposi texceptwaas ther prossuesiwhs/ S} kP (88psi). 4y V@S%sp;appleedgimExammes 18-

copol yeth b PR % by wei ght
of 30 Gé’n() ctgftﬁ%tttﬂg k&?he%?@%@erm%é’hzi%%gi onerrt%—égroel &3548W
obt ai ned forcei xnﬁxmég he ingreass ipjp {Qseegesul fféuyswwwmn peEt331), 2. 6% by

wei ghy o PE—SH,};%&, (Novapol 8111), 5.4% by weight of a HDPE containing 30%
by wei ght of m cron particle size CaCJerr] (Zemd[err] 610) and
1. 0% by weight of a maleic anhydride nodified pol yol efin copol yner
(Fusabond MD353D). The bl end was 3 Pable@xtruded under the sane conditions
as descri bed in. Exanple 1 at a |ine speed of about 24 mimn and was
rreltlam totheH E nonwqven fahric usged in rrple4 The
“resul ti ng ﬁate had coatl\r?g t hi cizﬁess of% bout 20 m cr%
41 5259
0 15
PCT/ US97/ 2?%[%%& o 3 peel strength vaI ues of 0. 0&77 N cm and an I\X/TR of
1159 g/ merr 4hr (by nmet hod ASTM E96- B) .
EXAMPLE 7 gyBuder and 220 A CoEPOSI tizn s b epar edoby dr%ob| endg 50%
by wei ght 3 Tedperature
(*C)
Line Speed (m/min) 13 13 13 13 13 13 18
Substrate c c c c c c c
Composition
. CoronaTreated ~ ~ Yes Yes Yes - Yes Yes Yes No
Film Thickness 22 22 - 22 ~22 26 ~22 16
(micron)
Peel Strength 0.06 0.04 025 . Full 0.27 Full 0.01
" (N/cm)
- MVTR (g/m2/24hr) 2700 _ 2600 2400 2600 2400 2300 3100
Dymuglc Impact
(En°@ 2401m)) g 0.0 0.0 87+ 0.01 3.34* 0.07

*pinholes present due to excessive bonding
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copol yet her ester thernoplastic elastomer (Hytrel 8206) with 31% by wei ght

of anot her copol yether ester thernoplastic el astoner ( %‘7}0 A371
obt ai ned W@H/M45259 ~ puPont), 8.9% by wei ght pol ypropyl ene (Fina 133
obtained fromFina Gl and Chem cal of Dallas, Texas), 2.9% by wei ght

PE-LLD (Novapol 8111), 6.1%by 1 [ : m cron particle size :
CaCJerr] (Zemd[err] 610), and SIQP%\%S vve}ng’%?)lof a mal ei ¢ anhydri de

modi fi ed pol yol efin copol yner (Fusabond MD353D). The bl end was
extruded ontexampleor ona tr @at ed, 26punb®ided, 3ol yet#y| ene3honwovkn

fabric made by Pol ybond of Waynesboro, Virginia and adhered to the nonwoven
via a vacuum process. The resulting |lam nate had a coating thickness of :
about 15 15 Rolifferaperstuse nd 48 peel40strerf§t h of190. 05 ¥ cm afftl an IW/TB of 1409
g/ nf err]/ 24 N °Cby met hod ASTM E96- B). (138 \Pa

EXAMPLES 8- 17 The fjl m caonpositjgns descri bpmsug)el ow wer e
pr epar ed byEe_i epqnd bl erdd? ng 1240 cop“pret &P est thefzﬁopl a C

el ast orer s, Di¢ 199@F 2% anhydri de nodi fi ed pol ypropyl ene or an

anhydri de nodi ¥Fd et hyl ene vinyl acetate, and titani um di oxi de. The

i ndi vi dual conmponents.in the filmco sitions werg as foll ows:
Hytrel 8206 &% 8?‘3&’?’?{%'}’ es‘?er thl?r m)g})lgsti C ’é’l astoﬁer sof3d by 355 DuPont ,
and havi ng g m Itgi ng point, of 2Q0 C, & vicatcsofteni ng tgnperagure of

151[err] C, AR osfiogNOr € hardness of 45D. Hytrel 8171
copol yet her ‘ester thernoplastic elastonmer sold by DuPont, and havi ng
a melting p@iofha fkatdP0 C, Ny Vi Calo sOf ti@ni Ng Yegnpervdsure vés  No 76[err] C
and a shore hardness of 32D. 30 Bynel 50E561 anhydri de nodified
pol ypr opyl egmS@ilckhelty DuPeat, 29 ard havizag .a m®l ti ng2& enpeeat ure of
141[err] C, angigdosyi cat softening tenperature of 109[err] C

Bynel 50E555 anhydri de nodified pol ypropyl ene sold by DuPont, and
havi ng a nelPeélSgengbnper at @08 of 0236[ er®®P C, ®¥nd a A33cat @6kt enPhy

t enperature of ®8&@n) 144[err] C. Bynel 3860 anhydri de

nodi fied et hyl ene n(\%i nérlp, acetate sold DuPont, and having a nelting
d

b
t enper at ur e Y TRy(g/mg5/24 Z6QA cat24%fte2%p(hg 2800 1ZiAder aF 0P e o?’%QS[err] C.
42 V\qcl%Zn/ct45259
PCT/ US97/ 09 2888 e ™40 vier?s

no hold/10 sec hold

* Had sticking to small roll, may have reduced peel.

0.13. 0.1 0.03 - 0.28 0.08

EXAMPLES 32 - 34
A film composition was prepared by dry blending 57.5% by weight of
a copolyether ester thermoplastic elastomer (Hytrel® 8206), 38% by weight of
another copolyether ester thermoplastic elastomer (Hytrel® 8171), and 4.5% by
10  weight of another copolyether ester thermoplastic elastomer (Hytrel® 4056)
containing 50% by weight Ti-Pure® R960 titanium dioxide pigment. The
composition was fed to a melt extrusion coating line including a single screw
extruder running at 20 rpm with a helical screw configuration . The heating zones
of the extruder were set to 220° C. The molten polymer mixture was fed to a film
15 - die with a width of about 35 cm that was maintained at 220°. The blend was
extruded under the conditions set forth in Table 3, below, onto a moving fibrous
sheet. The film composition joined the fiber sheet at a nip, as shown in Figure 3,
that was spaced about 9 cm (3.5 in) from the opening of the die.
The fibrous sheet was a carded nonwoven (“C”) made of carded
20 polypropylene staple fiber, with fiber lengihs generally ranging between 2.5 cm
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Ti Cierr] Concentrate was a concentrate of 50% by wei ght particul ate -
titani um di oxi de pignent in high density pol yethyl ene.
The fil nwoormeszset i ons used in Exanpl es 8-17 had the fol | oRGIJUSIF/09215

corrp03| t :_;;?q?dd f p},]ﬂ'laégg%l)égn ﬁ'a&xh%&@%onded IBg/Eolypropyheﬂp%ber 3 4%D
Hyt rel 817sheet had a s weight of@z%OS kg/m® @90z/yd’), asguile strength 086

gy Qg: Fgf?]Eéé N (47 53%/in) in the Tgc}]me direction and 1.5 Nfem (0.86 1b/in) in the

B))C nel [err ]gggodlrectxon* and an elongatxon of 73% ipt Ahe machine @m:on and 93%%1 the

Phq er ig] C&t8§sedl¥écﬁbﬁ ?%ceshsn}ng cdo@x%ﬁtlons wer? 619ﬁm1zed suchfbfat E{eel streng s _

e conpos I ons, we e 0. a,ne e oa |ne

i n¢l udi ng °‘§|On @é@?@@;@ﬂe{e@gﬁﬁim hgﬂtéﬁagihgﬂo qul 2 The screw
10 extr ugtenpatibilizencethb polgther Elten il ymerndf tﬁnmoss{xﬁt@adaeabl&ﬁhmwyatl on. The
conposi tions V\B{e fed to the extruder where they reached a tenperature of

about err] C and a pressure of 3827 kPa. The nelts were fed to a
filmdie with a width of about 80 cmthat was maintai ned at about
220[ err) C. The LbRA POl ynmer conpositions were

| am nadt'ed onto sheets of 15 carde ypropyl ene staple fiber, with fiber
| engt hs general ly rangi ng between 2.5 cmand 7.5 cm that had been

ai rl ayed andExpmeplral bonded. The pé? ypropyl edé fiber sheet had a
basis weight of 0.0305 kg/nferr] (0.9 oz/yd[err]), a tensile strength
of 8.3 NNcm 4 73 Ib/lin) in th machl ne gbjrectlon and 1.5 Ncm (0.86
Ib/in) in th g‘é&“’a&’? ction %nd an el 8hgation of®73%in the machiné 20

di rection ana"@ Bin the cross direction. The pol ypropyl ene fi ber sheet was
" spaced 24.1 %%9 |n) fromt openi ng,gf the d|? @nd the sheet noved at
a line 32 M nin urlnglamnatlon %e pol ymer melt and
pol ypr opyl ene i? sheet were passed through a pair of nip rolls
(one net al roll agal nst the fi brous sheet material and one
r ubber facedLg,,QIsLeeag@,h,ﬂ;;t the pplymer nmehi). The 2,5 metal roll was
mai nt ai ned at about 43.3 C (110[err] F) by water cooling. Ar
cylinders at sabspiessure of 414ckPa (60 psi) were uged to press the rolls

together.  Composhienresul ti ng conposite sheets had the properties set forth
in Table-1 bel ow.
Corona Treated Yes Yes No
Film Thickness 31 24 25
{micron)
Peel Strength 0.29 0.08 0.10
(N/cm)
MVTR (g/m?/24 hr) 3600 3600 3500
Dynamic linpacl :
@m‘@ 2400 Jm?) 0.0 0.0 0.0
EXAMPLE 35

A film composition was prepared as in Examples 19-31. The
15 composition was fed to a melt extrusion coating line including a single screw
extruder running at 20 rpm with a helical screw configuration . The heating zones
of the extruder were set to 220° C. The molten polymer mixture was fed to a film
die with a width of about 35 cm that was maintained at 220°. The blend was
extruded under the conditions set forth below, between two moving fibrous shects.
20  The film composition joined the fiber sheets at a nip, similar to that shown in
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e USo7/ b921s 1 49299 TTHIS SHEET HAS BEEN |
. Exanpl e WO9745259 g 9 REPLACED 11 12 PCTI)%%&&&S 15

%)6 _ 1; Figure 3. HowWgvEQ 6RO Biblous Ehee/t\was fed zﬁéqs tshe nip 5’n each of ZtEE rolls 3@0 C

25 20 and 3Gmand both Ebrous sheetzsgomeg1 %hlm ayenaf the mp T}{enqpep of

Conposite  the nip wab @ﬁaccd abd@td cm (3.3 3n) from Wdopeninglofthe diel 60 155 155

150 160 3051
3086 9536 365Each OEgietoiBls Sheets wag sikided nogypven (GRgade of
( Desi ccamt biatied ddlypropylene Staple] feber, witla fiper lengths génenalbymangingibeoveen 0. 36

og?ﬁ{ err ] ?g? 5 cm dnd Z jocén S{}ﬂt ad fﬁrpérlayecpa:fhéheximagbonded Orhe OI\/D (Nc m-

0.41 " 7Bolyprapylsne fibepshogt had ghapis weigh, ofi) 0305Kehn” (0 9 patyd®), a 0. 27
full> tenSi: strength of 8.3 N/ch4 33 lb/lrg iR the ma&lﬁtﬁdlrecugn 28d 1 SON%% 0.43
0. 57 0. 37 Q.41 0. 66 ensi |l e (N cm

VD (0.86 Ib/ip) insthe cross dy‘ectloplaqd an elggga;tlon oefnlg qin the maghine1g 2 9.8

10.5 1 011 axrectlon and@?% in the cross dlrectloa The co&szxte sheét fdrmed wads ke 1.8

é'll that sl'ggvn in Fxg%% Pro%efsmg con%xBons an%r}%eauc? prc&é‘txes are Jégteygn 66
CD Table 4 bedBw. 106 104 81 106 67 108 96
107 109 Pi nhol e Seepage None None None None None
None None None None None S .
Table4 - e : i
15
Example 35
Roll Temperature at 70
Nip (°C)
Extruder and 220
Die Temperature
) °C)
Line Speed {m/min) 13
Substrate C (both sheets)
Composition
. Corona Treated Yes
24
Film Thickness
{micron)
Peel Strength 0.11 (side A)
(N/em) 0.16 (side B)
MVTR (g/m’24br) 2300
Dynamic Impact
(g/mZ @ 2400 Jm?) 0.10
EXAMPLES 36-39

A first polymer composition was prepared as in Examples 19-31. This first
polymer composition was fed to a 38 mm diameter extruder at a temperature of
20  220°C which was run at 20 rpm. The output of this 38 mm extruder was

-This Sheet Has Been Rep
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Qurley HIIl Ar >3600 >3600 - - - - >3600 >3600 - - .
>3600 >3600 Porosity (sec) * full bond had peel .strength >
0. 75 N cr¥WO 975259 | EXANPL PSTABI3M9215 |

Exanpl es 1§oafect&] © L8R u6inbhit®bII6E. eArEe&ﬁldmyxﬂéxf &flp oefuo\ﬁ% ed

052 O Ay A BN g L st ook e s o s
prepar ed byandrShore hardnesk) bEATDyasfEhibip2SahmiRitheteSanudyr thiat 9as alisyt rel 8171,
2200 1 9hoaglrdfe e 850 HER HOBAEISE, 5% ACHABELPE gt O™

vi cat sbft Or@eraé#b@radﬁmpefamepﬁ?-ZT(b Indhomplest36r-e39, the speedaf tlhaess of 40D)
el Ght | By ol D EXigdes s yBlie PHbR, ‘3’9.‘ I3 13500 BLAUAE B8 Whrippne 1270 Y

wei ght Bynel. 5OES6 ure Is ar
The conposit h‘P‘Sﬁ‘F%ﬂé hFéEIYec’(S’ QlerFéF?ndeRQ Ysy eampoasiionigried.n&he aedxiided a singl e

screw 15 la)%‘x’:é Weféedonibinsl mgh@fneﬁ%fribﬁﬁlﬁg biocR TRé ldy‘/eils wérk Eifln 35%@&&19” ation .
re

The- zones ext ruder rrperat set forth
in Tabl e zghf?ﬂgﬁﬁ{}ﬁ@ﬁtw WFCted)(\e{he °m“§ %{’]\Ré]é ﬁ‘a edad a3y emdie with a
wi dt h D6 alwdde dizblock thatbwas\Eertedetorabautr220°81 sane tenperature as the
extruder. The bl end r condi t fort h in
Tabl e 2, bel ow, ont owgﬁcrirﬁ(/%’l%ﬁﬁ g‘b ﬁgm%aé rm ﬁ@dfe?(??ﬂ %’Srflb%sTﬁ?

44 of thmjhgt]pqigxz@gcomposmon maintained a nommal thickness of about 22 '

PCT/ US97/ 09idRons in eaclﬂd?'tﬁ@ﬂxétﬂlﬂeé 36’-99 T’B@ﬁ*lcﬁfes pla @ﬁ; &qﬂ%’\@eﬁcgﬂ gFigure 3,

- that was spaced about 9 cm rom n| n e die.
The fi brou§°§ﬁé"ét°°Wf§’§S‘€PPl’f@Pbﬁw@§F‘&é@d wisraps. (This film wag bonded withpunbonded

n;)nwlovﬁ?l E) 'a%io} meﬁhﬂ?éﬁiﬁdﬁd& Q:h@ﬁﬁpx’d@ﬁaﬁ&iﬁiﬁ) Qﬁol‘g}@t‘hS‘Eﬂe 303 micR %lpi opyl ene
staple fiber. il en

andp7 5 cm® )hegyl ¢] Bieéiﬁg%rl r rﬁ?é%ﬁﬁﬁé H% ‘%ﬁggf&g?f%\g??és ‘bfol ypr opyl ene
fiber absm‘hmtarthdc* -aThabotsmelead}iesive fwal alidear $I§/adhesive (Kifdlgy 0z/ yd[err]),
atensile W"?E}p%ﬂhf"féy"er}?‘tls clﬁ-ﬁéldy&%g(xf&eﬁn higéérr})'xal}u?% he machl ne direction

and 1.5 N an el ongation
of 73%in the nacthfémGii ﬁomcg‘!}%ffehs‘(fmﬁ!{@ﬁhmwnﬂ|bpadt|on The

spunboggled befhagh tESo ﬂ@ﬁﬁﬂ@ﬂdﬂ&ls\é&iﬂ%ﬁh & Wniddsfion, 1 inchRgileS Wei ght
of 0.0288 kg "{o‘fﬂg D 8%“0%/‘%% L)y 3 el ?ﬂ e trén"t“h DB N em
(6.5 | b/inPH JRRtHalgWeze Pregrred apd Sacially/ho ?dltOZPqelﬁ“P ther p¥er he cross
di rect i on, an area measdringmond syuget incln ledviPAh dpposdiepaipehinbondéd fagsicn and 93%
in the cr Oﬁﬂegét 0B eh& Bf the strips long enough to span the gage length of the testing

unit. The adhesive utilized was a linear SIS adhesive commercially available

25 from Findley Adhesives under the designation H2031, applied at a 0.009
grams/square inch add-on level in a spiral spray pattern. Three samples were .

prepared for each test sequence, with the reported results comprising an average of
the results for the three samples. An Instron table model tester was utilized with a
5 pound load cell, a 2 inch gage length, and a crosshead speed of 20 inches per

30 minute, in a manner generally consistent with the Elongation to Break test -
described above. Opposing unbonded flaps of the two materials were clamped in
the respective clamps of the tester, with the second polymer composition in the
‘upper clamp. Specimens were evaluated at the point of failure when delamination
of the adhesive bond or the substrates themselves occurred.

35 Bicomponent film/polyethylene constructions were prepared according to
the following conditions to obtain the following properties:
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I n the.- Exanples in Tables 2 an |m{'5"3@ gqna treatnent" is
indicated, 15 Dbefore the fibrjo %EE nmoi sture va or@germeabl e
ous S

filmare j WOYHS2Pne fibr S na&ced at a she W2y 15
mmn through a Mbdel RX-8 Cor ondablgrS ace Treater manufactured by EN
Power Systens, Inc., that was set at a frequency of 25 kHz, and a
power of 500 -. 600 Watts. grocesm parapaters were
controll ed to determ ne how changi r? 20 i i vi duaP8procesd? ng conditi ons
i npacted the shebkappl§perties of pde?Hkst r engt38l) Sglbl stu3€ apor
transm ssion, and dynam c barrier. Examples 18 - 21

t oget her dermnstEﬁtrn@ddeqyetd\(rpm;m n@ot he 10tenpergture ofishe rolls 34
and 36 inprove thes pRekximidegngt h of the conposite sheet. 25

Exanpl es 18, 22 and 23 toget her denonstrate how i ncreasing the

tenperature of t e 38 t ugh ich the | mco ition s extruded

i nprove qssgecis W of\ﬂ?he corrpoL'?te sheét C}S &

Exanpl es 24 - 26 lﬁwéﬂi%rfm how how i ncreasing the filmthickness by
slowing the |ine speed inproves the peel strength of the conposite sheet.
30 ExEifIR-didmmnent27 t @ged her de2Bflst r at 290w t IF90Yse of a nore
fibrous carded siigat(gim¥day)al inproves the peel strength of the conposite
sheet . Exanpl es 28, 29 and 30 show how increasing the

t enperature of t@ﬁnstrucn eq) roI I s 34 and 36 4Fi gur e, % |rrpro £S5 peel
strength of the eeél g&u uces noi sture vapor ransm ssi on
t'hrough the corrp fferentl al Scanning 3 5 Calorinmetry _
measurenents of the heat of fusion suggest that at the |ower roll
tenperatures of Esestreorppeelthe fi lM8nor pholl¥y is nb7@ anoripbibus,

conpared to a notwngthysWat i ne fil m nor phol ogy generated at the hi gher roll
t enper at ures of (E{empl e 30. Thus, it appears that a nore anorphous film

45

PCT/ US97/ 0921\§% state mea"r‘rgc?tﬁ?%) S Sykeidp AEE WA er Pt o1 | t enper at ur es
results in a higher noisture vapor tr.ansm ssion rate.

Exanpl es 25 and 31 show how i ncreasi ng the pressure applied agai nst

the nip rolls 34 and 36 inprove eel 'strength of the sheet. In Exanple
31, a 5 138 kPa (20psi) pr(‘eé r“é‘&E]sPu ELANMRLEHe pneunatic systemto

press roll 34 againstA sample of@ExixoR Exxain XEBANGUW xﬁﬁrop@idusﬂ'ﬂﬁpﬁﬁzﬁla'&&

e 550 kpa (EOpERTOT GRepd CPuBSh Sulde Groue ARG Uk Sas etted o °*1" ©

moisture vapor transmlssxon rate, dynamic fluid transmission, microbial barrier

10 for sterile packaging, and liquid moisture seepage. The properties measured were

as follows:
MVTR (g/m?>/24 hr) 4000
Dynamic lmpact
(m2 @ 2400 Jim?) 0.97
Microbial Barrier Bacillus subtilis bacteria passage recorded in six of

six samples tested after 15 minute exposure.
(38.6 cm Hg vacuum,; 2.8 I/min flow rate)

Moisture Seepage Dye apparent on blotter indicating
passage of liquid.

It will be apparent to those skilled in the art that modifications and
variations can be made in breathable composite sheet material of this invention.

51 This Sheet Has Been Replaced




30, such that t he ni p force'in'ExahpIejZS was significantly greater than

the nip force in Exanple 31. The increased nip force resulted in an

i ncrease VR YIUE5910  strength. . PCT/US97/09215

Table 2 e inPgntigyl ia its broader aspects s therefore, nd®limited to the 3&ciﬁc detail?1

22 : e .at. 0 15 76
115 4 the l“us_m%e examples dggéfib?Z%BBﬁ, ght{{se’r‘ A ‘&je“ﬁed that alfgafieHer  and
220 2 #gntained in the fpregoing desoription, drawings and exampRB@hall be int@peeted Di e
Tenper at ur e as illustrative ad 86ih @limiting sensei Ne Speed (m min) 13 13

13 13 13 13 18 . Substrate C

C C C C C C Conposi tion
Corona Treated Yes Yes Yes Yes Yes Yes
No Fi | m Thi ckness 22 22 22 [err] 22 26
[err] 22 16 (m cron) Peel Strength 0. 06 0.04
0. 25 Ful | 0. 27 Ful | 0.01 (Ncm WTR
(g/ n{err]/24hr) 2700 2600 2400 2600 2400 2300
3100 Dynam c | npact (g/mMerr] @2400 J/nferr]) 0.0

0.0 87* 0.01 1. 34* 0. 07 . *pinhol es present due

t o ‘excessi ve bondi ng
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46 . WD 97/ 45259

PCT/ US97/ 09215 | Tabl e ZC{_COF’I'[I nued)
Exanpl e WO97/45259 25 26 27 28 ' 7/09215 39
Rol | Tenper alvMATdS CIHAIMEDA4S: 40 10 40 60 40
Nip ([err} _
(138kPa '
pressure) Ext r ddex maisture vapor pepfi€able, subftantially ligeitDimperm2aile 220
220 220 k Speed
(ninmin) 13 compOfbtgsﬁeeTﬂgﬁg&fa? bﬁaﬁgsmg a fibrqus &L&Fzﬁ%@d a moxst&@l\}aBGr
Substrat®  permeable tigrmoplastigfilm layer; g C C C C
Conposition Cor ona Tr eat ed No No _ Yes
Y Y No Thi ck 21 22
30 28 52 said fibrous su i Fosmprised of Symgféa fibgrs, éﬁ’é’t%{nthetw 0. 07
0.23 0. 03ﬁbers Béing comPrigel of at 1645650% by Qveéight polyolefin pol{hie£ ¥hid MWTR
(g/nferr]/24ht) 2600 400 2800 % 890 o sic2d.00 2500 2800
Dynami ¢ | npa bhtra aving opposite first and second planar sides;

10

said moisture vapor permeable film layer being melt bonded directly
to the first side of said substrate;
said composite sheet exhibiting a peel strength of at least 0.1 N/cm, a =~
15  dynamic fluid transmission of less than about 0.75 g/m” when subjected to an
impact energy of about 2400 joules/m?, and having a moisture vapor transmission
rate, according to the desiccant method, of at least 1500 g/m2/24hr.

2. The composite sheet of claim 1 wherein the film layer has an
20  average thickness of less than about 50 microns.

3. The composite sheet of claim 2 wherein said film layer is
comprised of at least about 50% by weight of polymer selected from the group of
block copolyether esters, block copolyether amides, polyurethanes, and

25  combinations thereof.

4, The composite sheet of claim 3 wherein said film layer is melt
bonded to the substrate in the absence of an adhesive between the film layer and
the substrate.

30 .
5. The composite sheet of claim 4 wherein said composite sheet has a

peel strength of at least about 0.15 N/cm.

6. The composite sheet of claim 5 wherein said composite sheet has a
35  peel strength per unit thickness of the film layer of the sheet material of at least
0.003 N/cm-micron . -

-

LR A A
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(g/merr] @2400 J/nferr]) 0.0 0.13 0.1 0.03 . --- 0. 28
0. 08 no hol d/ 10 sec hold "Had sticking to small roll, may have
r educed weet/4525% ' : EXAVPCE®S37092184
A filmconposition : ! | 0 Lght of a
. copol yet her ester. Zm%%@g%@%hg?{ggtc%nugrﬁ?%ggéﬁgg%%%rgﬁ.g%qu wei ght of
anot her ccfﬁ&l%t‘%@?eeééﬁseﬂ’mf‘%ﬁmll%%@@ 3 mrenseand thecpmpogitersheet and 4. 5%
by 10  W&iadRtmaistupedpee iraf@Riesive k16, acestig tb ey dRBkARh&h&d d3Lper (Hytrel
4056) C ﬁltg?l ) 6&0% by wei ght Ti-Pure R960 titani um di oxi de pi grment.
The ’E%ﬁ&;i}? 3 s fed to a melt extrusion coating line including a
si ngl esscrew extruder running at 20 rpmwith a helical  screw

220[err] & The m P&E‘%‘a&iﬁﬁ%@%eﬁ e whetfp S T hdSSalf . L
wi dt h of alomposid&shest hasca thickoessdiehwesnrabdutal0 mizodnsrand abduts? indordnsyas

ext ruded § b f | novi ng
fibrous %ﬂ%e% %&ﬁ&%ﬁg&% %}%ﬁ?g&r‘r%gsgﬁ&i&(t)énﬁjbgﬁ?gg atﬁﬂ%tqﬁlg\gr S ese?)tugat a nip,

as shown i‘WSﬁT’gure 3, that was spaced about 9 cm (3.5 in) fromthe
openi pg of the die. The fibrous sheet was a carded

nonwoven ("C') nmad carded 2 0 opyl ene staple fiber, wth fiber
| engt hs general ly 'a‘%ﬁ" ﬁ%}“B%?Rﬁég?‘Ft ??Sia%g’?r& BHerdin the 2k ayer has opposite
47 first aM0 s8R, said first side being melt bonded directly to the first side of

PCT/ US97/ : : | dth | bonded.
The pol yp%g%l)llﬁ% g%téat?,iagg%ezaﬁ SQI? r%%at[}?%eagc}%gldlb]@g@s&%}*ag%ﬁ gﬁ&tﬁgggéﬁﬁg/ rT[O gr (ra]

(0.9 oz/ ydinitrarga thatyiswaeaier|tharsthe swgaqe asga per unit agadfispidise¢ondaddé of i n) i the

nmachi pg dighgchihPRyand 1.5 N cm (0.86 Ib/in) in the cross direction,
and an el ongation of 73%in the machine direction and 95%in the 5 cross
direction. Processing conditions were optim zed such that peel strengths of

from0.08 to 0.29 1¢.CThe\ntpoatte sheeeof slhiid b whetdhesaid dhdet Ras HBymaniiel Yol ef i n

or a C ati.bi.l'i z te th her, ester Lvner of .the noisture

per meabl ¢ B9 HRpjepion Fless fab dholt s Bhol ghnch Sujecfd B impact enéeey

Tabl e 3  of about 2400 foadespins 39 33 34
20

11. The composite sheet of claim 10 wherein the composite sheet is
substantially free of micoropores, and substantially no liquid moisture passes
through the sheet when tested according to the liquid moisture seepage test.

25 12. The composite sheet of claim 10 wherein said composite sheet
prevents passage of microbes when tested according to the ISO 11607 standard for
sterile packaging materials.

13. The composite sheet of claim 3 wherein said composite sheet has
- 30 amachine direction tensile strength and a cross direction tensile strength of at -
least about 1 N/cm, and a machine direction elongation and a cross direction
elongation of at least about 30%.

14. The composite sheet of claim 13 wherein said fibrous substrate
35 consists essentially of fibers of polyolefin polymer. '

15. The composite sheet of claim 3 wherein said film layer
comprises a moisture vapor permeable film having multiple layers, each of such

JLLELTTED —
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Rol | Tenperature at 40 40 40 Nip ([err] Q)

Extruder and 220 220 220 e
Tenper at ur WO 97/45259 ([err] C Li ne Speed (i miYyT/OSI70PEs

13 multiple layers being cofphised af different moisture vapopermeable C

C %9@ s itiGRy ona Tr eat ed Yes

Yes QB léanQ%olymer'gioTnI%o%_lhi ckness 31 24

25 (m cron) Peel Strength : 0. 29

0.08 0.10 16, The compdsie@hdet of claim 15 wheMiil Bné of Thff filkd Bgehr)

3600 3600 nam Co/nerr]

350 . I ct,
@ 2400 J/ B ergomprises a sgpsipntially 1y8ropb|.h§ film layer and @pgg? said film layers

EXAMPLE 35  comprises a substantiall\hyddophstiofitfildyepn was prepared as in Exanpl es
19-31. The 15 conposition was fed to a nmelt extrusion coating |line
L.ncluding a single screw extruder running at 20 rpmw th a helical
screw confi guration .17hEhdeanpaosite sheet of claim 1, wherehresaick tomplesitewsheet set to

220 C. Th . i : e L dth
220 C 7 T8 By MYl o oo o
ext r uded1@ndesaid fils yavand sgitkfikious séhstratebel ow, between two moving fi brous

sheets. 20 The filmconposition joined the fiber sheets at a nip, simlar

to that shown in : . N . 48
18. The composite sheet of claim 17, wherein said additional layer

comprises a microporous film.

15 19. The composite sheet of claim 1 wherein said film layer is
comprised at least 50% by weight of a Fraction A consisting essentially of
polymer from the group of block copolyether esters, block copolyether amides,
polyurethanes and combinations thereof, at least 5% by weight of a Fraction B

~ consisting essentially of a polymer from the group of homopolymers of an alpha-
20  olefin, copolymers or terpolymers containing an alpha-olefin and one or more '
~ other monomers, and block copolymers of a vinylarene and a conjugated diene ,
and at least 0.1% by weight of a Fraction C consisting essentially of a
compatibilizer for Fractions A and B.

25 | 20. The composite sheet material of claim 19 wherein film Fraction C
consists essentially of homopolymers, copolymers and terpolymers with
backbones that are compatible with Fraction B, said backbones being grafted with
a monomer having a functional group that is compatible with Fraction A.

30 21. The composite sheet material of claim 20 wherein film Fraction C
isa pdlymer with a backbone identical to Fraction B, said backbone being grafted
with monomer selected from the group of alpha- and beta-ethylenically
unsaturated carbonic acids and anhydrides, and derivatives thereof.

35 22. The composite sheet material of claim 21 wherein the film layer

comprises, by weight, 50% to 95% film Fraction A, 5% to 40% film Fraction B,
and 0.1% to 15% film Fraction C. |
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Fi gure 3. Howevér, one fibrous sheet was fed into the ni p on each of the
rolls 34 and 36, and both fibrous sheets joined the filmlayer at the
ni p. The VWOON¥52§9 of the nip was spaced about 9 cm (3. BCIA)S97/09285 t he

openi ng of the die. S was a carded

-ngnwl)vgn ("c) rr:ade 25, The composife she Eﬁ;ﬁﬁn‘ﬁ %ﬁghé)gvg?%u}fﬁgﬁ’rac%@h fiber

| engt hs gendk Bia Bloglaprpoiystiss pmﬁmFract@n &rpadypopyl8ne; filmt Fra¢tidne@ been

airlayed an(ilsi Wq’ﬁvm ﬁ%ackbone@?b&%%‘ﬂ&x@@hﬁt'lpgx"aﬁég'm had a basis
"r'ﬁ?“ @e

wei ght of 0 0z/ r e strength of 8.3
Ncm (4.73 ﬁ?‘ﬁli"a’f lé FP&S’}% QIL?BP% webngomprised of gtdes® | b/ i n)

i n the o3 0s95% byeetighbpolapbpalen&l ongation of 73%in the machine 10
direction and 95%in the cross direction. The conposite sheet formed was

i ke that shown in Figure 2. Processing conditions and product
properties are |istéd. chmethod fominaking abrmbisture vapor permeable, substanfialtye 4 15

(EE( 2?‘;’; ‘é) liquid 1mpeE>r2eab$e5compos§e sheet nf3t¥rfal g@gﬂﬂeﬁt&f aqib?é*s su%tm}% and e NP
([err] O a thermoplagti¢, golgmeégln(x ,’mequ}) directly to the fibrous subsmjs,tthaﬁbrous

C (bot h shegiisirate con51stmg §PAIMESE 50% by welght pol ol<#H FY1Fmér g -~ Yes
Fi I m Thi ckness % eel St rength

0.11 (side ﬁ?mpﬂsmgtheswps"(fw cm 0.16 (sideB) M/TR
(g/merr]/24 hr) 2300 Dynam c | npact

mixing thermoplastic polymer selected from the group of block
copolyether esters, block copolyether amides, polyurethanes, and combinations
15  thereof; '

simultaneously melting and mixing the mixture of thermoplastic
polymer at a temperature greater than the melting temperature of the thermoplastic
polymer;
20 _
- helt extruding the mixed and melted stream of polymer through a flat
filmr die as a molten film;

forcing the molten polymer film into intimate contact with the fibrous
25  substrate while quenching the polymer mixture to form a composite sheet
exhibiting a film thickness of less than 50 microns, a peel strength of at least 0.1
N/cm, a dynamic fluid transmission of less than about 0.75 g/m2 when subjected
to an impact energy of about 2400 joules/m, and a moisture vapor transmission
rate, according to the desiccant method, of at least 1500 g/m2/24hr; and
30 '
collecting the composite sheet material on a collection roll.

25. The process of claim 24 wherein the step of forcing the molten
polymer into intimate contact with the substrate comprises the step of passing the
35  polymer coated substrate between heated nip roliers that press the polymer film
against the substrate while quenching the polymer mixture.
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(g/merr] @ 2400 J/nferr]) 0.10

EXAMPLES 36- 39 A first polymer conposition vvas[q% ggar ed as
in Exanpl eWOY/4$35 Thj 5 first poI mer conposition was F&d 23 mm
di aneter extruder at 36t &hpprogessrad clm 5owh2‘2 ¢ tenapenkthrsatweich saidat 20
Lgm The out p&l&m’iﬁylﬁéﬁ‘c?ﬂlﬁﬁs BRir€dedd frsHR the'Bfn die is in the range of 210° to 250° C,

PCT/ US97/ 09211 mP f°“°£$&ﬁﬁ8@if§ﬂn%a‘a? trmperaturyifin hegragac! W°9edsh&s pol ymer

(Z:SgFosi i[ icon Ccatithé &?d{ness of the theh0ptaklid palyiner film 64 (i fibMhs | (kjﬁl%ﬁrﬁﬁ' dﬁﬁr g
err vicat softeni erature an ore hardness
of 47D) was ff GYFIG '?g s%xaw& @F ‘ﬁﬁé% Phé‘?mm also - connect ed

to the sanme nelt conbining block. This 25 nmm di aneter extruder was 5

al so operated at a te e ki 20 r 9 speed
of the 25mm extrgﬁder vvasab\(;(t"r"lJ (Lsﬁtres}'%é)‘ ?)'}rr:nﬁt% %ﬁgmﬁﬁa,ﬁupgtrﬂdgﬁg ate :
films wher ei ra thhmmoplastic film aﬂhn@dshmtly beethe sybstratd, t he second pol yner
conposition varied. The coextruded | ayers were conbined in the nelt
conbi ning bl ock. The | ayers were, then passed through a die that was
connect ed®t o the conbfaif fsrmeplagtic filpcomerisingl a 35 cm 10 wide die bl ock
that was heated to about 220[err]C A bonded bi conponent

composi t1 on mai ni ai ned & IMShT APV HHER AT B ionh sensiog sssentiglly Bns |
each of the Exanpl es p@ly@@r framehe gravprod dlockicopblyethayesters,dilogkhe second

pol ymer conposition s. This fil mwas bonded
with 15 a hot nel tv@@?&%%&ﬁ&g%@lé@l lJgzp%'{a’é/gnpattern to a pol yethylene
30.5 mcikbn (1.2 . ml) film (from Tredegar Film Products) of the type

used in backsheets of atjeast ﬁ%w\bagﬁt@rfatmémBczfﬁs@stﬁgtesge&‘:'z.hll?%es' ve was
a linear SIS adhesive e type t IS currently

(\Fi nd| e
being used in di aper P\%{W@F {},slnppgmpatlglewnhlgracnonA andro npeasure the
"construction peel strength" of the resulting bond 20 bet ween t he

G0 pe o The two mat ertaet areosp el ot ERREGLE Brsipng ity S,

anot her 2Qer ancommpséibilizesfor Fraptione AsypdB;@nidnch, | eavi ng an opposed
pai r of unbonded fl aps on at Ieast one end of the stri ps | ong enough
to span the gage length of the testin unit. The adhesive utilized

was a |inear SIS adhesgidgb é@?ﬁﬁ?@?ﬂﬂpﬂ ablpast 59k by wsight of mpelymen thay is

Adhesi ves unggdonigagibéesitly fitth Feaeticg3 1, applied at a 0.009
grans/ square inch add-on level in a spiral spray pattern. Three sanples

wer e prepared for each test sequence, with the reported results
conpri si2® an aver age28fThe composite sheet material of claim 27 wherein film Fraction B

is comprised of at least 50% by weight of at least one of a homopolymer of an
alpha-olefin, a copolymer or terpolymer containing an alpha-olefin and one or
more other monomers, and a block copolymer of a vinylarene and a conjugated

diene.
30
29. The composite sheet material of claim 27 wherein the substrate is
a fibrous nonwoven sheet comprised of at least 50% by we1ght of a polyolefin
polymer. '

35 30. The composite sheet material of claim 29 wherein the substrate is
a nonwoven sheet made from a ﬁbrous web comprised of at least 50% by weight
polypropylene.
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the results for the three sanples. An Instron tabl e nodel tester was -
utilized with a . .5 pound load cell, a 2 inch gage length, and a
cr ossheawwayresdssof 20 i nches per 30 m nute, in a mannerPOBIEYNILS

consi stent with thesgl meaéxh ifeGh&stapdteria? oF claim 29 vﬂﬁ?ﬁﬁuﬁe&b@!%‘é?s
mat er,i al s wete.cl.a

bonded fl
eSpect [ ve RRAeDEAR gis o » e o SR of ISR SO mbeiedt on i n  he

upper cl anpolggtbylemens were eval uated at the point of failure when

del am nati on of the adhesive bond or the substrates thensel ves
occurred. 35 Bi conponent fil m pol %et hyl ene constructions were
prepar ed accordi ng 3% The compcpﬁetefsbq:qtmtwlg pldine 28 méhersin GbmdiractioneC

fl'glo: owi ng Woﬁﬁ@fstebfc%n&lly of homopolymers, copolymers and terpolymers with, _ 3 850
39 backboqu(ﬂ}a,ga@rrg)ogg@ggle(w%fracthg said backbones being grafted with 1.5
(25 mm ext rd&ﬁ@ﬁémer having a functidiil gkaigSthatSeconpatibilé With Fréction A. 1.7

0.7 | ayer (m crons) MTR- bi conponent

2700 2800 2900 2900 film(g/nferr]/day)

Construoti on peel 33. The doinposite sheet méterial of claitn 7D wherein filrd Fraction C

it r7§ngt h - f?rg%of%e?@xth a back[bone 1dteﬁ&‘&n\é§x%8ﬁ$noﬁ &?«ﬂ:ackPRFe ?%mg grafted* Vé][_g?’
st at e meansvithaonemepsalediedfremshegroup of alphad anddbetaattbylenisallB0 ni nut es.

unsaturated carbonic acids and anhydrides, and derivatives thereof,

15 34. The composite sheet material of claim 27 wherein film Fraction
A is a block copolysther ester, film Fraction B is polypropylene, film Fraction C
is a grafted polymer having a backbone of polypropylene that is grafted with
maleic anhydride, and the substrate is a nonwoven spunbonded sheet made from a
fibrous web comprised of at least 50% by weight polypropylene.

20 . |

35. The composite sheet material of claim 34 wherein the
thermoplastic film comprises, by weight, 50% to 95% film Fraction A, 5% to 50%
film Fraction B, and 0.1% to 15% film Fraction C.

25 36. The composite sheet material of claim 35 wherein the coating
thickness of the thermoplastic film is in the range of 5 to 50 microns, and the sheet
material has a moisture vapor transmission rate of at least 200 g/m2/24 hrs (by
method ASTM E96-B), and a peel strength per unit thickness of the thermoplastic
film of the sheet material is at least 0.003 N/cm-micron.

30 |

37. A method for making a breathable composite sheet material
comprising a substrate and a thermoplastic film adhered directly to the substrate,
comprising the steps of: '

35 mixing polymer Fractions A, B and C wherein Fraction A is
comprised of at least 50% by weight of one of a block copolyether ester, a block
copolyether amide and a polyurethane, Fraction B is comprised of less than 50%

by weight of one of a thermoplastic homopolymer, copolymer and terpolymer that
SRR _
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COMPARATI VE EXAMPLE 1 : A sampl e of Exxon Exxair XFB- 100W
m croporous film avail able from Exxon Chem cal Conpany of Buffalo
Grove, ||| wos7s5289SA, was tested for moi sture vapor tr WS
rate, dynani GsirddehfbatibRngith Briction Ayiand Biuctdn Bes compriddd of lessrthat 20%| by
packagi ng, and.ljquid | 0 .operties nmeasured were

as follows: welgﬁtqb%mpfaﬁxzaglj)ﬁ{% ﬁgﬁgg&ﬁp f I*%d%ﬁfooo Dynam ¢ | npact
(g/merr] @2400 J/nferr]) 0.97 - Mcrobial Barrier Baci | | us

subtilis bacteria pasgafftah&siRlytaelting afid ¥rifhg the mixture of polymer Fractions
six sanples tested after 15 m nute exposure.

(38.6 cm BEg vAcBand C. 81/ min flow rat e) Moi st ure Seepage | Dye
apparent on blotter indicating passage of
l'i quid. Lt will.be apparent to those skiJled in the art
that nodifications anfielt extmd\?&%%ﬁ’i?ﬁé“@é‘?#%asﬁﬁ%°?ﬁ° 7 ﬁaafﬁf’ﬂs nposi t e
sheet mat eri a8 and Qthiaughnvitattfilmndie and extruding the film of the polymer mixture 51
WD 97/ 45259 .. . .

PCT/ US97/ 0921‘1:,*“3‘:t]y O?Weafnr?\‘/'glﬁts'lugsntrﬁt% its broader aspects is, therefore, not
limted 00 the specific details or the illustrative exanpl es descri bed

above. Thus, 1t IS | NfGOREGhd Al Ayt ol intimate Etiedt With the shilkale! €901 NG

descri ption, draw ngs and-exanples’, Interprete ustrative
and not in a Whik quenghingthepolymer mixture to form a sheet material; and

collecting the sheet material on a collection roll, . L
15 . | |
38. The process of claim 37 wherein the step of forcing the molten
polymer into intimate contact with the substrate comprises the step of passing the
polymer coated substrate between nip rollers that press the polymer film against
the substrate while quenching the polymer mixture to form a sheet material.
20
39. The process of claim 37 wherein the step of forcing the molten
polymer into intimate contact with the substrate comprises the step of passing the
polymer coated substrate over a vacuum inlet that pulls the polymer film against
the substrate while quenching the polymer mixture to form a sheet material.
25
40. The process of claim 37 wherein Fraction B is comprised of at
least 50% by weight of one of a homopolymer of an alpha-olefin, a copolymer or
terpolymer containing an alpha-olefin and one or more other monomers, and a
block copolymer of a vinylarene and a conjugated diene, and wherein the substrate
30 is a fibrous nonwoven sheet comprised of at least 50% by weight of a polyolefin
polymer. '

41, The process of claim 40 wherein Fraction C is a polymer with a
backbone compatible with Fraction B that is grafted with monomer selected from
35 the group of alpha- and beta-ethylenically unsaturated carbonic acids and
anhydrides, and derivatives thereof, and wherein the step of dry mixing polymer
Fractions A, B and C comprises mixing, by weight, 50% to 95% Fraction A, 5%
to 50% Fraction B, and 0.1% to 15% Fraction C.
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42. The process of claim 41 wherein the thickness of the film of the
polymer mixture coated on the moving substrate is in the range of 5 to 50
microns, the peel strength per unit thickness of the film of the sheet material is at
least 0.03 N/cm-micron, and the moisture vapor transmission rate of the sheet
material is at least 200 g/m? /24 hrs (by method ASTM E96-B).

43. An absorbent article comprising:

(a) atopsheet;

(b) abacksheet; and

(c) an absorbent core located between said topsheet and said
backsheet; wherein at least a portion of said backsheet comprises a non-porous,
fluid impermeable, moisture vapor permeable composite sheet material having at
least one fibrous layer and at least one film layer directly and intimately bonded to
said fibrous layer in the absence of any additional adhesive, said composite sheet
material exhibiting an MVTR of at least about 1000 g/m*/24hrs and a peel
strength between said film layer and said fibrous layer of at least about 0.1 N/cm.

44. The absorbent article of Claim 43, wherein said composite sheet
material comprises at least two film layers.

45. The absorbent article of Claim 43, wherein said composite sheet
material exhibits a moisture impact value of less than about 1.0 g/m? at 2400 j/m”.

46. The absorbent article of Claim 43, wherein said composite sheet
material exhibits a tensile strength in at least two mutnally orthogonal directions

in the plane of said composite sheet material of at least about 1.0 N/cm.

47. The absorbent article of Claim 44, wherein said film layer
comprises at least two film layers of diverse composition.

48. The absorbent article of Claim 43, wherein said composite sheet

material is oriented such that said film layer faces toward said absorbent core.

49. The absorbent article of Claim 47, wherein one of said film layers
comprises a substantially hydrophilic elastomer film and one of said film layers
comprises a substantially hydrophobm clastomer film.
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52 . \W\D 97/ 45259
PCT/ US97/ 09215 WHAT |'S CLAI MED | S:

1.
moi sture vEY458¥neabl e, substantially |iquid inper meabl e PCT’US”cfQ?ﬂﬂ)m te
sheet material conpri SI ng a fibrous substrate and a noi sture vapor

per neabl e t her nopl ast s nt{?eéll%}:éﬁff’argcleofCIalm49 l}eﬁel{xsaxds%i)& t}a?{yous

substrate conprised o ers, said bers bei ng
conpri sed of m(ﬂrqpbd&eiw;mryﬁlmsdmatqsbbq}wm said ws;angauy Bydrdphobic

substrate ha\é[égg,mqpﬁigrﬂsguﬁgmgy second pl anar si des;
sai d noisture vapor perneable film P’ayer bei ng rrelt bonded directly

to the fiPst side of said substrate; sai d conposite
sheet exhibiting a pesl. FieHeabentdrticle of@?ﬁinﬂ) Javh@[éiﬁfkalaﬁlﬂﬁa erdynam c

fluid transm ssian of .l t.han about J'ected to an
i npact ener gOBPTISERA ux i@@lja&ﬂcggypﬁxls@,graj subgtﬁgiaﬁg'\}lyﬂﬁop} e3@-?3‘P3§‘3R/apor
transmi ssi on film located bétecerasaid subistaptinlly hirdrogiilic elsimerfilneed said at | east

1500 g/ r’r{errk{bﬁéﬁgla er. 2. The conposite sheet of claim1l
wherein the - er has an 20 average thickness of |ess than about 50

m crons.10 : 3. The conposite sheet of claim2 wherein said

filmlayer is me%eoﬁén@pxéxgafblﬁxp%t wr D By ) PO YT

selected fromthe group o copol yef her es ers
copol yet her &AMPBEEES 48 a5t 2006 By yesight of g polymer seléﬁﬁsd from begroumeflock

copolyether esters, block copolyether amides, polyurethanes, and combinations
thereof. = - . - --
15
53. The absorbent article of Claim 43, wherein said film layer
comprises at least 50% by weight of a Fraction A consisting essentially of
polymer from the group of block copolyether esters, block copolyether amides and
polyurethanes, at least 5% by weight of a Fraction B consisting essentially of a
20  polymer from the group of homopolymers of an alpha-olefin, a copolymers or
terpolymers containing an alpha-olefin and one or more other monomers, and a
block copolymers of a vinylarene and a conjugated diene, and at lest 0.1% by
weight of a Fraction C consisting essentially of a compatibilizer for Fractions A

and B.
25
54. The absorbent article of Claim 53, wherein said fibrous layer
comprises at least 50% by weight of a polymer that is incompatible with Fraction
A,
30 55. The absorbent article of Claim 54, wherein said fibrous layer

comprises a fibrous nonwoven sheet comprised of at least 50% by weight of a
polyolefin polymer.

56. The absorbent articie of Claim 43, wherein sa:d film layer
35  comprises a polyester elastomer.

57. The absorbent article of Claim 43, wherein said absorbent article
comprises a disposable diaper.
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4. The conposite sheet of claim3 wherein said filmlayer is nelt
bonded to the substrate in the absence of an adhesive between the film

| ayer anWO097/45259t he substrate, 30 5. TRCTRMIO8Fe sheet
of claim4 wherein said corrp03|te sheet has a peel strength of at

| east about 0.15 N The conposite, sheet of claim
5 wherein said corrpgign The absorhent article °§§lambé:? W}éetr?lgﬁ [FOpmOsiig, ee{ hi ckness
of the fil rutthgranclufies dncadlitional laperof diversd canstriatomtand compokitiof From

N cm m Crong,; ; 53

WO 97/ 4525 id film layer and said fibrous layer.

PCT/ US9%/ 09215 7. The conposite sheet of claim5 wherein
the filmlayer of s§9 dThe absorteAreisiclof CINALSS, Mttrdn bAHGHARDRaNhyL eSS than
30 microns, and. the conposite. sheet has a noisture vapor ransm ssion
rate, accor‘:é?mi’é’s?%afr’r‘l@'ng ggﬂt met hod, of at | east 2500

g/ merr]/24hr. 8. The corrposite sheet of claim7

wherein said fil m I of s t eet, S t hi ckness

bet ween about 10 ni eﬂé 555m1°lf§fﬁi€‘?'b#s WhePdls salgﬁgsqrﬁ@t@&qé wei ght
of sai dofi lfnnhm'mu;lbéesmﬂ@st melmmphmal pdrtioh emt&ndxﬁg faterally abmﬁrc_lly from 40
g/nerr]. 1y abﬁorbent core,. afld wherein s%i_ﬁﬁ ‘tq iao}t?on é(} sptrggi L@ M 2 wherein

the filmlayer secon d first side
bei ng nel t impemeeebls, m&tw viagox pesmepble FOE}P@R&tCGheet materia) daving wbiastat e, and

- wherein s a'oﬂefﬂbh%s 1 ped an@ it BA4tGnk iFlIAyEY AiretBSarid iAtbRAFbGH b tB?&lS 9

unit area t i.S ter, .thanthe rface area per unit area o
second si d& cpusllgy ng greda}qs;:qc,thqf ap%.pjél tlonzﬁ adhesive, sald compositggheeth e conposi te

sheet D§ Clomitenial exhibititigamseiVTR bfsttiedsasbout 490G/ 24hrs. and a peel
strength between said film layer and said fibrous layer of at least about 1.0 N/cm.

61. The absorbent article of Claim 60, wherein said peripheral
portion comprises a leg cuff.
20
62. The absorbent article of Claim 60, wherein said composite sheet
material comrpises at least two fibrous layers, each of said fibrous layers being on
opposing sides of said film layer.

25 63. The absorbent article of Claim 60, wherein at least one of said
' backsheet and said peripheral portion have been subjected to post formation
mechanical processing.

64. The absorbent article of claim 43 wherein said film layer of said
- 30 composite sheet has a thickness between about 10 microns and about 25 microns,
and the basis weight of said fibrous substrate is between about of 13.5 and about

40 g/m>.

65. An absorbent article comprising a backsheet, at least a portion of
35  said backsheet comprising a moisture vapor permeable, liquid impermeable
composite sheet material having a fibrous substrate and a moisture vapor
permeable thermoplastic film layer, said fibrous substrate comprised of synthetic
fibers, said synthetic fibers being comprised of at least 50% by weight polyolefin

(T




fl.uid transm ssion of |ess than about 0.5 g/nferr] when subjected to an

I npact ener“g% of about 2400 joules/nferr]. 20
The conposM@IUHE of claim 10 wherein the conposite sheet PETUSINNIS

subst anti al | ypdlymer, sdidsubstrateplsavésg oppmdltsﬁmhﬁm&eoahﬁmdﬁﬁr éurﬁiéhﬂ shfdl sture

EZZZSZe t est. ﬁﬂt}%ﬁﬂgoaﬁ&%eﬁﬁé‘a%ie %@oﬁlﬁg‘iﬂgﬂgg nggﬁglg{wg eJé %UI d.noi sture

wher ei n sai d thefipssidefshidstbstrate, saigreomposite ;iassm:dnnﬁg mpeelcﬂneﬂgwtﬁ‘mt ested
according to A oliISQchl Y }nﬁﬁx?@ﬁﬁﬁqwh%lssmn of J%E ﬁ{ahla%ogffgﬁ% ?er{.'rat erials.
e~shee as 30

13. The conposite sheet’ of claim3 ereln sal
machi ne dPfr ecsﬂiht?ﬁtefiéﬂ@ irapagt eagrgy 9T abaut 2400 MCWr,wd hevingamoisarst r engt h

of at Vapo# tratd@nssidn Pite; Atcordiflg %Mbﬂ@ax@h{eﬁﬁd Bﬁaﬁk%?%‘&ﬁton and a
cross di rectlc}'cs)_’rb y S:ongatlon of at | east about
14. The conp P&/mH24BS0¢ ¢l ai m 13 wherein said fi brous substrate 3 5
consists essentially of fibers of polyolefin polyner.
15. The conposite she ai,m r Ld filmlayer conpri ses
a noi sture vapor per néétb?&e?cl??FR gﬁ%ﬁﬁ Pg W%V%‘Ps‘a‘deaé’éwbéﬂ“ﬁ'%lﬁ
54 10 WinShidr4bafg@ises a topsheet associated with said backsheet and an absorbent core
PCT/ US97/ 092 rised of a different

Scated be th%H §al1cP{o‘f>sl'1%¥l Eﬁcfssé?cf Bﬂ%sﬁé%gp

nmoi st ure vapor permnmea C pol ymer conposition.
16. The conposite sheet of claim 15 mhereln one of said filmlayers 5

conpri ses a subst ant | .| ThéusloRRbi dicleldrCTkRYEw1RRdn 988 1A BPks 11 M

| ayers tially hydrop I I'm | ayer

17. The conp(‘}QF’E’ sgﬁgﬁqt g@é%%"ielgm%‘)ﬂy‘%%sﬂ legtsdfeom the graupof "
further imcl bk copolyethet bserd) blbck/®poBimetianii &S psIQftianed, iagd and
conposi tion f[)r?xmnauons thereof.

a .

68. An absorbent article comprising a backsheet, at least a portion of

said backsheet comprising a substrate and a thermoplastic film adhered directly to |

20  said substrate, said thennopléstic film comprising at least 50% by weight of a
Fraction A consisting essentially of polymer from the group of block copolyether
esters, block copolyether amides and polyurethanes, at least 5% by weight of a
Fraction B consisting essentially of polymer that is incompatible with Fraction A,
and at least 0.1% by weight of a Fraction C consisting essentially of a

25  compatibilizer for Fractions A and B, and said substrate comprising at least 50%
by weight of a polymer that is incompatible with film Fraction A.

69. The absorbent article of Claim 68, wherein said absorbent article
further comprises a topsheet associated with said backsheet and an absorbent core
30 located between said topsheet and said backsheet.

70. The absorbent article of Claim 68, wherein film Fraction B is
comprised of at least 50% by weight of at least one of a homopolymer of an alpha-
olefin, a copolymer or terpolymer containing an alpha-olefin and one or more

35  other monomers, and a block copolymer of a vinylarene and a conjugated diene.
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63



-

10 said filmlayer and said fibrous substrate. -18.
The conposite sheet of claim17, wherein said additional |ayer
CONr i SQG §7/#828¢ opor ous film 15 19. ThePﬁ'EﬂaﬁéyP%zés sheet

of claim1l wherein ?P' &E labBrbeéit GftidlS of Claim 790WBéﬂe§ﬁ§11@§ubkﬂﬁ§tis §0% by

wei ght of aFractlon C n5|st|%g ‘Efentlaw &oqefr fromthe

group of blithreussery peteemp deast mhyé*t’%%hmiﬁmp&

poI yur et har}f\oq @ed conbi nations thereof at | east 5% by weight of a Fraction
consi st| ng essentially of a poI ymer fromthe group of honopol yners

of an al pha- 20 ol efin, copolynmers or terpolyners containing an
al pha-okefin and onQZOnlum'hserbent article chmprising articksheetpat leasb alportiapodfy mer s of

i nyl t ht of
Fract ) on C i gresinet CoBRRY s e vapor periiEhi? h‘i‘ﬁ%ﬁﬁzer D et ons A
and B. 2 domposite sheet matena@bavnme nugwpg@u@@ rgﬁg @ms@;red a| m 19
wherein fi '\g%; PEindap i lthenno\BllasﬁQ ﬁ%%éﬁr@&ﬁgﬁéé@dﬂﬂp&}mmﬁ

copol yners yners hat, are, conpat i bI e with

ck
Fraction B,thegrenpeitlipdneopolysther eyjpras 1?183( mer amides, pOlYYrRtIaNES, i ng a

functi gpal Qfd%b?nﬁlﬂﬁioﬂs ihéi@d'fpﬁﬁd ﬁil&omrbhs ﬁhﬁleﬁbmm%omprﬁed of at least 21.
. The corrp05|te sheet mat ai_m 20. ﬁt .on s a

pol ymer wi t30% by HHBYRO ‘Hgﬂ"ﬂ P%‘Hmf Sallérrﬁlé’fcfp(?ﬁc’“@rhlg’aﬁu SRS iBiRe be| ng
grafted oppo‘até firstand second plaget suifabes) said moispasyapor peihphlzie and

peta- elhy o Cablstic ﬁlnéxagmmgﬁu?ﬁoﬁ@adt%wyrg&memmﬁh@mxﬂr' des, and

deri vati ves corrp05| te's eet mat er ] al
- of cl ai m 21midreparpus filne substreie) sajé pomposite sheghsxhibiting apechetregth o589 t 0 95%

fF' ' m Fagel] | RBstAy. 1 R¥rh O &,91%% izlmdﬁmsmmn%ﬂess than 2366t Dg/n®wheén 15% film
racti o

PCT/ USO7/ ogsztbﬂ':cted to an impact energy °faE%“t 2000 Jewryiorn) 2ad bAYRE 2 MAIEFISI of claim
22 wherein ydp oF‘thﬁﬁﬁifssleﬁ rate, accordihgits tize ddssicantangibod; of heleastabaut, il m
Fraction B %{‘ Iene, filmFraction C is a grafted pol yner
havi ng a ba )| ypropyl ene that is grafted with

20 73. The absorbent article of Claim 72, wherein said absorbent further
comprises a topsheet associated with said backsheet and an absorbent core located
between said topsheet and said backsheet.

—_—
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mal ei c, anhydride, and the substrate is. a carded fibrous web conprised of at
| east 5 75% by wei ght pol ypropyl ene. 24. A met hod
for maki ngwa smisss9ur e vapor perneabl e, substantially PCTIUBS/09215

i nper neabl e conposite sheet material conprised of a fibrous substrate and
a thernoplastic polyner filmbonded directly to the fibrous substrate, the
fibrous 10 substrate consisting oadzt | east 50% by wei ght polyolefin

pol ynmer fi ber, conprising th f%ps of : m Xi ng
t her nopl astic pol yner selected fromthe group of bl ock copol yet her
esters, block copol yether am des, pol yurethanes, and conbi nati ons 15

t her eof ; simul taneously nelting and m xing the m xture
of thernoplastic polymer at a tenperature greater than the nelting
tenperature of the thernoplastic . polyner; 20 mel t
extruding the m xed and nelted stream of polynmer through a flat film
die as a nolten film forcing the nolten polyner film
into intinmate;sontact wt Gibrous 2 5 bstrate while quenching the

pol ymer mixture tg form a’conposite sheet |.m t hi ckness
“mwwsaynwvsimmESSSW ;

of | ess thgao0Hreronsya-peerastrengt h of et oasi
dynamic fld N R RS ERSsh angiSsNdss t han abo .‘ 0\1\‘5‘!.-“‘““\1‘ subj ect ed

about 2400 joules/nferr], and
rate, according to the desicc

A noi sture vapor

to an |npact ener%y
net hod, of at | east

transm ssi on

1500 g/ nferr]/24hr; and 30 - coIIectlng t he conposite sheet
material on a col IJeqtgrongroll. 2% TP® process of claim
24 wherein the step forcing the nolten poly Into intimate™ -

contact with the substrate conprises the step of passing the 3 5 pol yrmer
coated substrate between heated nip rollers that press the polymer film
agai nst the substrate while quenching the polynmer m xture. 56

26
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PCT/ US97/ 09215
t enmper at urwoea7/48289ch sai d

filmdie is in the range of 210[err] to 250[err] C,

26. The process of claim25 wherei

n the

thernopl astic filmis extr X§&O¥78MREhe

the nip rollers

are maintained at a tenperature within the range of 30[err] to 75[err] C

and the thickness of the 't hernoplas }){
sai d quenchi ng st

substrate after 5

m crons.

conprising a substrate and
t he substrat e, 10

at

by wei ght
pol yrmer t

olynmer filmon the fibrous
pis within the range of 15 to 30

27. A breathabl e conposite sheet materi al
a thernoplastic filmadhered directly to
said thernoplastic filmconprising

15

a Fraction B consisting essentia

NS I nconpatible w
| east 0. 1% by ight of a Frac

bl ock

| east 50% by wei ght of a Fraction A consisting essentially of
pol ymer fromthe group of block copol yether esters,
copol yet her am des and pol yur et hanes,

at | east 5%

at

conmpati bil'izer r Fractions A anch B. land o said.
substrate conprisirlg at | east : Eo(3)8 2003 B)E a polynerf{that is
i nconpatible with flil mFracti g2 o A s e 2B~-f@e conposite
sheet material of dlaim27 whgrein fillm Fi actjon B -~ ““lis conprided of at
| east 50% by wei ght| of at {l eait @fe of a hpnoplol yirer of hn
al pha-ol efin, a copgol yner “er-gergol-yngr--coht aiiuiﬂg an al ha-of’éﬁand one
or nore ot her \andi|a/®! ock [ gopA|,ymer of A vinylareng afd a°
conj ugat ed [ N I

I !

| N

] n! g

I | e

i s

" ' u! san

] ! —73
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29: The conposite sheet material of claim27 wherein the substrate is
a fibrous nonwoven sheet conprised of at |east 50% by wei ght of a

pol yol ef i nWO 97/4525%| yner . 35 ' 30. The conposPECEUSATE21S
material of claim?29 wherein the substrate is - a nonwoven sheet nade
froma fibrous web.conprised of at |east 50% by wei ght pol ypr opyl ene.
57 WD 97/ 45259 3

PCT/ US97/ 09215 31 T%%’conposite sheet material of claim
29 wherein the substrate is a nonwoven sheet made froma fibrous web
conprised of at |east 50% by wei ght ' pol yet hyl ene. 5

32. The conposite sheet material of claim28 wherein filmFraction C
consists essentially of honmopol yners, copolynmers and terpolynmers with
backbones that are conpatible with Fraction B, said backbones being grafted

W th a nononer having a functional group that is conpatible with
Fraction A 10 33. The conposite sheet material of claim 32
wherein film Fraction C is a polyner with a backbone identical to
Fraction B, said backbone being grafted wi th nmononer selected from

the group of al pha- arboni c acids
and anhydrides, anq deri vat;i ves ther%L I

conposi te sheet matlerial of!_claim27 e.r_e.l.n_iLL}n Fracti Als a

bl ock copol yet her ste ntmFractlonBls pol ypro Ien filmFraction C
is a grafted pol ynmgr i ng a.backbone of pol yprppy
wth mal ei c nhydr| de, and the 8abstrate i § a non nbophded -
sheet made from a fibrous web corrprl sed of; at | eagt 50% by we] ght
pol ypropyl ene. 20 ! '35." The conppsit g~sheet material of
claim 34 wherein the . _.tthp.:nan.as.t.;..c-f.L.Lm.,carqa
95% filmFraction A, 5%t 50% 85--"

-8/
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filmFraction B, and 0. 1% to 15%film Fraction C. . 25 -36.
The conposite sheet material of claim 35 wherein the coatin

t hi ckness WP %482 her nopl astic filmis in the range of 5 to%ﬁ:@"qﬁ'—'Z’P%& and
t he sheet mat eri al has a noisture vapor transm ssion rate of at |east
200 g/ nferr]/24 hrs (by met hod ASTM E96-B), and a peel strength per
unit thickness of the thernnplastiC4L//4l filmof the sheet material is at
| east 0.003 Ncmmicron. 30 37. AweM@d for making a

br eat habl e conposite sheet nmateri al conprisi/hg a substrate and a
thernopl astic fil m@dhered directly tg, The substyate, conprising the
steps of: 35 §_5_Q 1 m Xing @ymer Fractions A |B and C wherein
Fraction Ais conpri sigd of at T east 50% by, wei ght pf one of a bl ock
copol yet her ester, |a bBOck ! copol yet her &bride 86d al pol yuret hane,

Fraction B is conprfi sed of :Iessg,>z-4=h‘3c1=r—{-':e%——-\p b& wel ght | of one of a
t hernopl asti ¢ hono , lcopgl ymer and ter ol yjrer tha 58
WD 97/ 45259

!
PCT/ US97/ 09215 i S\ nclonpatible with Frdctijon
conprised of I|ess than 30% by, wei ght ofTé C atibilizer for
Fractions A and B; I simul t gneogsly nelting and m xi ng the
m xture of polyner Fractiorqs |$§ A Band C |! mel t
extruding the m xed and neltep stream of pol 8@tions A B and C
through a flat filmdie ang ex{ruding the fil t he pol yner m xture
directly onto a noving subgtrhate; 10 52 forcing the nolten
polymer into intimate contgctrwith t ubstrjate whi | € quenchi ng t he
pol ynmer m xture to for hep{ material; and|
collecting the sheet materijal! pn a coll ecti of

“ and Fraction Cis

Fig. 7
suasrmﬁs SHEET (RULE 26)



15 38. The process of cI ai m 37 wherein the step of
forcing the nolten pol ymer |ht0|nt|mite contact with.the.substrate
.conprises the step of paSSI ng the pol yirer coat ed substrat® between
ni‘p roll ers thaonweensu mt@masumls $uch as pojaolefin-based nonwoves ntatdrialt, e whil e
guenching the %¥Gﬁfl wid&ﬁeﬂbp eﬁggﬁpa&gg% material. 20

39. The process 0 8 of forcing the nolten

pol ymer into intinate @&%B’@Fﬂt\/ﬂ“@kc&tﬁé&qﬂ% ﬁéf@%@ﬁﬁﬂg@é‘ém% duPont dsf
passing the  NemoRf &TYmp KE&eﬁH@&t"D%PSn@)ﬁQﬁscﬁnsE@&H&ﬂgéd‘ﬁ&I fhat pulls

the pol ymer_fil m agai ns t he ubtr whi | e nc epolyrrer
mxture to % orRPXe @Pdﬁﬁ‘fﬂﬂlxrﬁ‘l’r co a less costly%lenngglasgq]e process of
cl ai m 37 wher ehﬁmEpcﬂymeﬁsbBanmranroN&aﬂmmit is less costlgpmbreitie LlapRi ght of

Cont i nng - an Sid ke fibeRRIERAST A bindk o BefiR RaldiRls However, POERR ™
bl ock copol yrrePubiicaaonN@yWQﬁé 6a4ﬁjd@esmoh¢xsgasees:armigand durabie cmipoertm t he
substrate 30 shle hdefs cgtﬁlh%%br@ﬁmvtﬁa 1306 BlenRERALE ey &‘E‘ihﬁ@ 50% by

wei ght of a po € process
of claim4® mamrﬁtes;rraéfipwt d}srlgseaa methpdfor mpking such compasite shestse

conpatible with Fracti qheR i§ aaaedﬁ)rarsréemﬁteﬂalﬂxaﬂms)ﬁ@?ibﬁﬁh%tfﬁﬂdsf bem 35
the group of al pha- g]g(g’ bet a- et hyl eni cal: Péh saturated c onic ac¢ids and

anhydri des, antf %% iPFEECAOMIORISTuLE H 15330 & p 8¥a§he)‘7t mi Xi ng
pol ymer matetial thatreAdilBtramsthits msisgre waper, buksipgificatiydste the lﬁ@%gé 0 95%

Fraction A 5cy 9%5?@%%%@5&%&&%%& s@hhdast “BriePe £ Bulth&Sided PorSuch

59
PCT/ US97/ 0@2 15a moisture vapor permeable, ﬂunttnnmeahle cergposite sheetimaterial thagisei n t he

~thickness of thg, fﬂn]ame, .t.tr&%e and ﬂexrblg RhuBto Bk HkeH & a‘b@ﬁr‘o@ﬂ aﬁ‘l{ﬂelbéﬂ| Gnd'®,

substrate isinth range m crons, st’reng per
unit thickness Q)prodmedrwaﬁmesrnqmeal;ﬁ@an, i@ Withayt the ugg of aslheswe@é@nom thes

N/ ¢ mi cron. am ers R tHEXIoBipos Re%ﬁ@ihai@éﬁ&ﬁt@s fepl cmnau@t ﬁle?é 1stahﬁe§hﬁ%
material is at abso?bent ar%cle%a}{mc r]lorat%.ﬁ suth 2 gr\éture vapor permea E comp)osrte

20 ' sheet in the article’s backsheet, leg cuffs, warstsl_nelds, or other features.

‘Summary of the Invention
The invention provides a moisture vapor permeable, substantially
liquid 1mpermeable composite sheet material comprising a fibrous substrate and a-
25 moisture vapor permeable thermoplastic film layer The fibrous substrate is
comprised of at least 50% by weight polyolefin polymer fibers. The moisture
vapor permeable thermoplastic film layer is melt bonded directly to one side of
 said fibrous substrate. The composite shest exhibits a peel strength of at least 0.1
N/cm, a dynamic fluid transmission of less than about 0.75 g/m when subjected
30 to an impact energy of about 2400 Joules/m and a moisture vapor transmrssmn
rate, according to the desiccant method, of at least 1500 g/m?/24br. |
-;, Preferably the film layer of the composite sheet has an average
thickness of less than 50 microns and is comprised of at least 50% by weight of
polymer selected from the group of block copolyether esters, block copolyether
'35  amides, polyurethanes, and combinations thereof. It is further preferred that the
" film layer be melt bonded to the substrate in the absence of an adhesive between
the film layer and the substrate. The more preferred composrte sheet has a peel
strength of at least 0.15 N/cm, a film thickness of less than 30 microns, and a
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- 43. An absorbent .article conpri S|ng 10 (a) a topsheet;
(b) .a backsheet; and < . (e).an absor bent -core | ocat ed
. between said topsheet and said ®  backsheet: wherejn af |east a portion

of said backshW#Er BRFTHY NEREL 2 shent masriahsAs can be seenin Examples $eldthelow.noi st ur e

. vapor perrreabltﬁeayaﬁpﬂbétﬁalsblaﬁbnaﬁtm ﬁstl'il'@ugmﬂle&ionib'ésue s1Re610 ¢fBe f 1 brous
‘layer and at | east oneflln@ er dlre(ﬁ d |nt nmat el onddto
e yendhs s

sai d fibrous |BFF¥HtyeRn heghan 36‘?1%33%1 ucte
-conposi t e sheesheet comprived of a alicrepdrots filom gmanatwm nénMvdnfsabstratéo dylé 1000

/ / 24h dfilmdl
o111 240, O S5 s NP BEGRoR. 1117 et cnd sl
absorbent article of CIh¢ dymnc\ﬂu&mwtstamlemmes@eshém ofthe  material

conprises at Im {tdBhdet I td RYES 1 tr or bent
article of daimi ??? V\:heeI’EI n sal d uéd a%sln%l%m%nghenusedasaér‘r%dé%ggl %)?(hl bits a

moi st ur e i npacibsorbeniarsle; dis dypamic ’tm@ct)tegl‘%gﬂlﬁd 15@%‘@9113}@3#@&] . 25

_ frg"[ erT_heI abSﬁr bieraéslgﬁéd t@hﬁllnﬁf: td cdlefyp ruﬂhﬁeﬁﬂ&t&ﬁlﬂaﬁﬁﬂiﬁiﬁf ltoea &l §@ |
T1a ex | sil.e ren nmut ua :

directiong? ac e{ e’b?bo{HE 36$°‘g%15'8 E’ %ﬂg&g ROSHHOR; §P‘tﬁl’f1"' gtg OIm(jalast .
%out 1.0 N:jc ][nheet rifkerials for a diaper backshget sHéwd akisibit lsebstamially ke dyha@icai m 44,
_ erein sai di

composi t1 on.  Huilladflssion . B PGy wtel3hict8l  pd oy Slefefr "¢ o
wherein said cahwbmqoaoghdm as is the ¢pge farithg campasite sheet d4 of the inveationai d il m
| ayer faces t?N@E r%ﬁe‘t&’olﬁ% eP BAdkshédisCexhibit substantially zero d na:mcﬂ%xd The

compri sesla sUBSEERESAR %&@é‘ﬁ?é“ﬁ%&% OF 408 IS B &1 gRoreas 111 m-
-l ayers CRpPrtéSRERAnPIFS-aNbélow| thestyskaniphsvfehetdanpayite shdet bftthe
6 0 . _ n 3 . k o - _
: invention passed less than 0.4 g/m” of water when subjected to an impact energy
of about 2400 Joules/m |
_ The ability of the compos1te sheet 10 to act as a barrier to liquids also
20  prevents the passage of most odors, bactena, or other mlcrobes_ through the sheet.
When a inicropo_rous film was tested according to a bacteria flux test used for
evaluating porous sterile packaging materials (ASTM F 1608-95) (Comparative
| 'Example 1), the material did not pass this test because bacteria was found to pass
~ through the sheet. On the other hand, the composite sheet 10 of the invention, by
25  being unpermeable to air during a one hour air por051ty test (See Gurley Hill data
in Examples 8, 9, 12, 13, 16 and 17), satisfies the microbial barrier requuement
- for unpermeable sterile packaging materials, as set forth in ISO standard 11607,
section 4.2.3.3.
The strength and durablhty of compos1te sheet 10 makes this sheet
30  especially suitable for absorbent articles. This strength and durability allow the
compgsite sheet 10to remain intact even after being stretched, rolled, compressed
and pq}led dunng the process of manufacturing an absorbent article. It is also
important that the composite sheet be strong and durable enough to remain intact
when stretched pulled and wetted during wearing of an article made usmg
35  composite sheet 10 as the backsheet. The strength and durability of composite
' sheet 10 has been characterized in terms of (1) tensile strength, (2) the degree to
which the sheet will stretch before breaking (known as "elongation"), and (3) the
 film from the-———————
amount of force requlred to peel the moisture vapor permeable REPLACEMENT SHEET]
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WD 97/ 45259 _ .
PCT/ US97/ 09215 ' - 50. The '‘absorbent article of O aim 49,
.wherein said substantially h ydrophilic elastoner filmis:located

bet ween said sg@brmpmtta;esnytertb@ﬁhmutsubmte as Heomposite shdetrpaasas sai d
fibrous layer. thro themp Mlmmlzmgthes ating E&@Jeépﬁﬁég@%ﬁd[@&?ﬂfer o daim

50, wherein sa rises npr|S|ng
~a substantiall b ?W@PBW%FR)%‘PRW‘Q pthe composite shaet. okt 4% E‘Eﬁ“ﬂé@d\/@@hﬂgal d .
E ngErﬁ”t ' g' | ybht’dé&ﬁ& kiidlto rﬁﬂf salkciagthelpsitd Maiitsin ad éle\aat?d tlempfei'alﬁir@%tﬂeayer 10
e absorbe e g i n. sai il m
conpri ses I 83 l&?y% @ﬁ? I‘B‘fla%le’rﬁgﬁgﬁ?g? n’speﬁoeaé"ttgbmﬁ"gﬁi/’ﬁ}‘ﬁ%caér oup of
bl ock cbpmdlygebmeendtedﬂm ani| substrateolapéry it themip fordhe reagonts just et hanes

and conbi nati o heyegh ent
article of C Hﬁscxﬁed%ovtee%n sala %il m les 18 -35, ad1e i) é‘issggméﬁaf 50%
by wei ght of a9cruean bersed tapred melar@nws@mheatwh@mdpeel stemhmwndﬁng)mthe
group of bl ockugapele el proceslfy ondlofgkpyagao! yet her ani des and

~ pol yur ethanes, | eas Fracti onsisting essentially -
of a 20 1ol yrrer fro é‘f‘&ﬁ%‘%g?m’ﬁ Qﬁﬁlgqtﬂ“kgﬂs%%ﬁ@tiﬂléﬂﬁﬁ a

c?ﬁol yners or asto1mptrwqahé)nhysi&1b@iﬁﬁgb&%@ﬁe@hﬁhﬂr@ﬁ?&bﬁbl@ﬁﬂngﬁ&tw nor e

ot her nonomners c ar e nd.a - .
conj ugat ed di eﬁgl%ﬁgﬁ’g’sg?tel P c%’ *i“oﬁesﬁ xmﬁﬁ%ﬁ%ﬁ‘?‘yé? ozril&et’%Bﬂd‘@g

consi sting essemndlmns)armkemthemapm arbincrease infthe piessure appliedAt the nip arid B. 25

54. The absor b ro ﬁ E@el%&c&? bf'%hé%omgpﬁfeeﬁh@? ;M Qniahﬁﬁgﬁﬁ rllﬁ)lcb{s ata,

COprI’I ses at
Fraction 15 temperat% greater than ambient tersBeratnrfemetbemM 497 to 1c1|0§ Cohascl a| m

e "2 LS e gy TR et B e
. 56rmThe absor b¥iFEt Baterial. %%/a“\é\&ég x%?se%’l 2§ é%a pfrepsigg fiess
‘conprises a. poﬂemtamre@&' izt rotie B84 and 36 (Flgure 3)i improves the peel strength of the -
- composite sheet when other bonding conditions are kept constant. Apphcants
20  believe that the elevated temperature of the nip rolls helps to keep the m01sture
vapor permeable film layer fluid enough that the substantial pressure applied at
the nip will cause the polymer of the film to more effectively penetrate into the
- void spaces in the fibrous substrate and become more effectively entangled with
the substrate. - | _'
25 ' Physical bonding of moisture permeable film layer 12 to fibrous
' substrate 14 has been found to improve with film thickness. Applicants believe
.~ that this improvement is a result of the thicker film’s better ability to retain heat
during the bonding process which serves to deérease' the viscosity of the moisture
permeable polymer film material as it enters the nip. As di$cussed above, it is
30  believed that a less viscous and more fluid film more easily penetrates the
substrate to intertwine with substrate fibers before solidifying. However, thicker
~ films tend to have lower moisture vapor transmission rates and they are also more
expensive to produce. Thus, the peel strength that can be gaine.d'by making the
moisture permeable film layer 12 thicker must be balanced against possible loss in
35  moistire vapor transmission and the added expense of a thicker film. [tis. -
“believed that at a given film thickness, the use of a lower basis weight fibrous
substrate material should also help to increase peel strength. |
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57. The absorbent article of C aim 43, \/\herel n sai d absorbent article
conprises a di sposabl e diaper. - : 61 -~ WD 97/ 45259

. PCT/ US97/ 09215 * 58. The absorbent articl e of Cl aim 43,

wherein said %@Wcﬂemhﬁ@theaverageM\UFRlﬁmeachnwdmmiesetetutlmjwbarest)tm | ayer of

di ver se constr [
fibrous | ayer %S v%e%%%%r%&%ﬂ? Of%agié)ﬁ% nt art I Cl gﬁ ?F% Z?Imd
58, wherein saepta’eedd'otihemaphdamrﬂyses of eachospmnle srdsthg *@%Mﬁdfl | m

60. The absor 3??5“?9{%2@?1@4&“@&% cesiifnathulefi d absorbent article 10

further inclu one peripheral portio d I

outwardly -$rom . SAYRAmHE p "’ J,‘lqﬁﬁ’&gﬁmn‘?ﬂ?@}tﬁr&?;ﬁ Br e[rg lalrgl
portion conprisi&smdn Flguretr. A dm ﬂﬁaeaésten BSurption Matediab phatto
conposite sheest mat er |g%t Eavﬁlor W N 1-ﬁe fi gro rO?Jomelr aqdeat

| east one fi | ¢ BEAESSt PQ £fan g%ﬁ&rﬁﬁ{yeqr&tog(?ﬁg‘famﬁgy mP3EL by ous
|l ayer in the Ell)BeThé absmyptaﬂﬂnﬁtemddmmﬂympa,seael‘llecﬁiteppapdravalabkt 15

atori al. exhi B 8 g0 VIR GlorPbyl8as o8Bt 1OOPWE. SHERdd AERIRNd 2

peel rous layer of at
| east aboyo 1 COHJ\VIhmabsorpuon material should be ab]@ﬁo alysasb and ratain simylated grise of

d aim 60, whergi. tiﬂﬁfdg?h% Heet matenal%ﬁfg't@.ﬂe@om i@y dbsbihgCuf . 20

62. Th b b
mat er | gl acgg‘: pfﬂgé%tlml 193,\&%'1‘ carmivlaﬁgwavg}r@(eﬁsé@ﬁ g‘?%giha%f‘f‘g}e&é I ayer s

bei ng .on tiiRd Hak aﬂ&!sﬁyfolfbmlBﬁgﬂim and2fthickness of 0.3125

h
backehee! and xé‘éﬁe'a"h@? FBH%FF aﬁ@ﬁﬁs%ﬁ Gl Ve ERA/ DA AR (ot o

mec hanl Cail.s Pr oxSEf 2290-91. A circular absorbent core material 104 measuring 0. 0635 meters

(2.5 inches) in diameter i is weighed. The absorbent core material may compnse
individualized, crosslinked wood pulp cellulosic fibers as described in U.S. Pat.
No. 5,137,537 issued to Herron et al. on Aug. 11, 1992. The absorbent core
material should be able to hold a sufficient amount of simulated urine, e.g., at

20 least about ten times its dry wexght The absorbent core has a basis weight of
about 228 g/m The absorbent core material is then is loaded with simulated
urine to about ten (10) times its dry weight. The simulated urine is an aqueous
composition, maintained at 37° C, and comprised of the following components
dissolved in distilled water: 2.0 g/L KCI; 2.0 g/L Na,SO,; 0.85 g/L (NH,)H,PO,;

25  0.15 g/L NH,),H,PO,. 0.19 g/L CaCl,; and 0.23 g/L MgCl,.

A section of the backsheet material 105 to be tested is placed face
down with the outside surface on a clean and dry tabletop. The loaded core
material 104 is placed directly in the center of the backsheet material 105. The

" backsheet/core arrangement is then secured to the impact portion 107 of the

30 impact arm 108 with a rubber band 109. The backsheet/core arrangement is

| positianed such that the core 104 is adjacent the bottom surface 110 of the impact
portio 107. The impact arm 108 is raised to a desired impact angle to provide the
desired impact energy. The impact arm 108 is dropped and the impact arm 108 is
then irhmediétely (about 1 second after impact) raised and the filter paper 102 is

3 5  removed and placed on a digital scale. The mass of the wet filter paper is then
recorded at the three minute mark. The dynamic fluid transmission value (DFTV).
‘is calculated and expressed in g/m using the following fonm_.lla.
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" 64. The absorbent article of claim43 wherein said filmlayer of said 30
conppsi te sheet has a thickness between about 10 m crons and about 25

. mcrons, and basi s i . of said fibro u trate i s between
"about of 13.5 and a?gﬁy o HE S B e aims) - ks of B e BURHE A

absorbent article conprising a bacI; ee ,(%t) | east a portion of '3-5 sai d
backsheet conprising a noisture vapor permeable, Iiquid inperneable
conposi te sheeqhe&hﬁadtakea,hawréyae@mfmbIis%% afedfe,mea&ﬁtoﬁ{lﬂu&cg‘mams vapor
per meabl e t herpopl astig¢c f ayer, said ‘5798@768 strate conprised of

1N

synthetic S “nP?‘E@P?ms]é)i %H’H@F Ateads & ehporheakepro matarial east

8(7)‘/3@4%5&@ ght 04 yleduld hive an area slightly larger than that of the impact a4 of the surface VO
PCT/ US97/ 09215110' pol ymer, said substrate havi ng opposite first and
second pl anar surfaces, said noi sture vapor per meabl e t her nopl astic

filmlayer being nmelt kepdednflipegd Xs fheasure of %Qﬁeng%tf?flﬁfgﬂeefa' d

substrate, sai.d conpasi Ing. a
| east 0.1 wcnfn%prgypﬁgraaéemlsma@q%dsmmn au@g@utermfrhoaﬁoug ititakes ni er r |

\A/nen 5 su ?fcﬁ‘%ﬁﬂuﬁa@ of Bad tBRRSE thRRGh G akth o@ﬁﬁ%nﬁmgreﬁf’&'b&%ﬂ%ﬁkﬂ-e and
LT e s g s LABBY SR Y Bl et
66. The absor b@APPIM-460 em¥3 Sirwj mcﬁsntzem&rWemeﬁwodelamDrmaﬂbmeﬁ | Thie 10

absor bent _cor oo meen R Bine A SHCI OBl dnR e LA A Bl o

67. The absor bem mahtdnammrdampl@und\eﬁ%preeam of appsexinhately #:0linghes of water.
conpri sed of a i BindebndishBLatiPre &géggsfae u% Seldhs 97 OUP of

15 bl ock copo yet er e ers copol yner a pQo anes; and
conbi nati ons t her eof _____L;Pés_ﬂ@zlcro ial Barrier for Sterile aeAsEed Ecegrding te ISO
conprising a bﬁF&Oﬂhﬁﬂfbh stitesh@dért sedtidnot. 2. l?:(ﬂthﬁﬂc a material thagis @n?éiﬁié&ﬁl@% air

- corrprl sing a syol%sotng our accorg’mgr%oe anm)' l}:gl%gft}g tes{) satxs%xdes ?he s(zancfarcle §t lélroEual

20  barrier requirements. With regard to porous materials, section 4.2.3.3 of ISO

11607 states that there is no universally applicable- method of demonstrating
microbial barrier properties in porous inaterials, but notes that the microbial
barrier properties of porous materials is typically conducted by challenging
samples with an aerosol of bacterial spores or particulates under a set of test
25  conditions which specify the flowrate through the material, microbial challenge to
the sample, and duration of the test. One such recognized test is ASTM F 1608-
9s. '
Lig' uid Moisture Seepage is detected using a solution of 70 parts
isopropyl aléohol, 30 parts water and 1 part red dye food color. According to this
30 test, a sheet of a white absorbent blotting material measuring about 89 cm by 61
- cm (35 in by 24 in) is placed on a flat surface and covered with a test sample of
the safne dimensions with the substrate side of the sample facing up. A 250 ml
portio of the solution is poured on top of the test sample and covered with a
 template measuring about 46 % cm by 46 % cm (18 in by 18in). A 4.5 kg (101b)
35 wéight is placed on top of the template for 10 minutes afterwhich the weight,
| teiriplate and test sample are removed from the white blotting paper. The paperis
then mspected for ink spots to detenmne whether seepage occurred.
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¢ -20 ~said substrate, said thernoplastic filmconprisi ng at |east 50% by
wei ght of a Fraction A consisting essentially of pol ymer fromthe
. group of block copol yether -esters, block copol yether am:des and

pol yur et lh?”es%Fl Beiﬁﬂw&r% loYie ﬁﬁt«ﬂbhh&fv@s fed mtor;thlE:hﬁaCdn &ich Bt deiislls34 ngd .

essentially o i s jnca t r,act. o and at

aast 0194 by ML AEHEG o Bbross shebfy ToEt i G eyt LB po e i o

conpati bili zelthémvaersapacedrabom%rd(BS imrfrbrs decbpeningtafdbedieonpri si ng at

Fraction a ) "clikh oGy ek, Wilh cuRic REREBIA bl of | T

wher ei n sasd absbdtpetnpmyd&nﬂs@aple fiber, with fiberrlengthygenseallyrangipg hetsteen

associ at ed W|t g@&ﬁ@ﬁﬁhﬁ%@e@ﬁrﬁmﬂ%ﬂb&&@ THeOocat ed bet ween
sa|

sai d t opsheet an The absor bent

article of C @OKPEeP f‘?ﬁﬁ’aétst‘f’ﬁﬁh@fosows kg/mc PE¥A Bf at | east
50% by wei ght t&{sﬂafstréxegmbfsaweih(a7tac»mg¢i1meaﬁamneemmhphand15N/cmo| efin, a

ot hor mononer 08T R P hrb i ARG AR R B o

- di ene. 10 direction and 95% in the cross direction. . The composite sheet forrBe&d was like WO

97/ 45259

PCT/ Uo7/ 0921 4hat shown in Figure 2. Processing cenditipns and product progerties arc fisted on,
wher ei n said Sli#bbt4 belewi s a fi brous nonwoven sheet conprised of at .
| east 50% by wei ght of a polyolefin polymer. . 5 72.
An absorbent article cgonprising a backsheet, at | east a portion of

sai d backsheet conpri noi sture vapor perneable, liquid inpermeable
conposi tejgheet material having a microporous filmsubstrate and a noisture
vapor perneabl e Ek\ﬁ,ma)pl astic filrmsl ayer conprised of a polyner sel ected
from the group of block copolyether esters, block copolyner am des,
pol yur.et hanes, 10 and conbi nati ons thereof ~said mcroporous film
substrate conpr i ReltiTefperaturelacast 70

Nip (°C)-
Extruder and _ 220
Die Temperature
(°0)
Line Speed (m/min) 13
Substrate C (both sheets)
Composition :
Corona Treated Yes
Film Thickness 24 ,
(micron) o REPLACEMENT SHEET
Peel Strength L 0.1 (side A) | —
(N/cm) 0.16 (side B) - 15 DEL 7
MVTR (g/m*24 hr) . 2300 : :
Dyna.nuc Impact '

- (gmZ@ 2400 J/m2) 010

EXAMPLES 36-39
A first polymer composmon was prepared as in Examples 19-31 This
first polymer composition was fed to a 38 mm diameter extruder at a temperature
20  of 220°C which was run at 20 rpm. The output of this 38 mm extruder was
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"50% by wei ght polyolefin polynmer, said.mcroporous film subst rﬁFAJMMENT SHEET
opposite first and second pl anar. surfaces -sai d noi sture vaporf der-neabl e
sthernoplastic filmlayer being nelt bonded directly to the fir|st sv‘ge[th 1997 | -

said - m croporous film substrate, Tahied conposite sheet exhilbiting a 1
peel strength of at 15 least 0.1 NNcm a dynamic fluid trangmssromof— |
" less than about Jgg‘ rr] when ~z Subjected to aggi npact,gner gy of

about 2400 Joul es rr?iee(rar] and havi r?g a noi s%ﬁre 38 vapor3transm Ssi on
rate, according to the dessi cant et hod, of at |east about 1500
g/nerr]/24 hrs. 20 73. The absorbent article of daim72,
wherein sai d absdixtader $peed b@m) 20 conprisé® a topSheet askbciated with
sai d backsheet an@Sammaistradérgnt core | ocated bet ween sai d topsheet
and sai-d backsheet. _ -
64 Thickness-second film 4 1.7 0.7 0.2

layer (microns)

MVTR-bicomponent 2700 2800 2900 2900

film (g/m*/day)

Construction peel 2.47 1.71 1.70 1.43

strength - Dry (N/cm) '

Construction peel 1.78 1.93 1.73 1.63

strength - Wet* '

(N/cm)

* Wet state means test sample was soaked in distilled water for 30 minutes.

.COMPARATIVE EXAMPLE 1
A sample of Exxon Exxair XFB-100W microporous film, available
from Exxon Chemical Company of Buffalo Grove, Illinois, USA, was tested for
~ moisture vapor transmission rate, dynamic fluid transmission, microbial barrier
10  for sterile packagmg, and liquid moisture seepage. The properties measured were

as follows:
MVTR (g/m?24 hr) 4000
" Dynamic Impact .
(g/m @ 2400 Jlm y 097
Microbial _Bamer - Bacillus subtilis bacteria passage recorded in six of
i six samples tested after 15 minute exposure.

(38.6 cm Hg vacuum; 2.8 /min flow rate)

Moisture Seepage = -  Dye apparent on blotter indicating
passage of _quuid.

. It will be apparent to those skilled in the art that modifications and

variations can be made in breathable composite sheet material of this invention.
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