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(57) Abrége/Abstract:

A composite nonwoven fabric Is provided for use as a one-plece topsheet and barrier fabric for disposable absorbent articles
Including diapers, catamenial products, and adult incontinence products. The fabric Is engineered to have a strikethrough region
that Is normally surfactant treated for receiving insults and transporting them to an absorbent core material for storage. The
strikethrough region Is bounded by liquid barrier regions that are suitable for defining containment structures, including diaper
leg cuff. The barrier and strikethrough regions can be designed to have excellent low rewet characteristics and to have balanced
properties comparable to or better than conventional spunbonded topsheet at comparable or lower basis weights.
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CA 02290636 1999-11-19

WO 98/52507 PCT/US98/10433

COMPOSITE FABRIC FOR COVERSTOCK HAVING SEPARATE
LIQUID PERVIOUS AND IMPERVIOUS REGIONS

Field of the Invention
This i1nvention relates to diapers, catamenial
products, and related disposable absorbent products and

to the nonwoven fabrics from which these products are

5 constructed.

Background of the Invention
Diapers, catamenial products, adult

incontinence garments, and related disposable absorbent
products typically comprise a liquid pervious body side
10 liner, which 1s a topsheet, a liquid impervious backing
sheet, and an absorbent material disposed between the
topsheet and the back sheet for storing liguid. The
absorbent material typically 1s a pulp having particles
of superabsorbent powders distributed in the pulp. The
15 topsheet separates the wearer’s skin from the absorbent
material and from the liquid that 1s stored in the
absorbent material.
It is desirable that the topsheet have rapid
strikethrough so that urine, menses, water associated
20 with feces, or othexr exudates of the body are rapidly
brought into contact with the absorbent material and
out of contact with the wearer’s skin. It is also
desirable that the topsheet have low rewet so that

these liquids do not migrate from the absorbent layer
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through the topsheet and back into contact with the

skin.

The topsheet is normally a nonwoven fabric

prepared from relatively coarse fibers. The structure
of the nonwoven fabric is controlled to provide the
balance of properties desired in the topsheet of rapid
strikethrough and low rewet. Typically, the nonwoven
1s a lightweight spunbond coverstock made from
continuous filaments, usually monocomponent continuous
filaments that are of sufficient denier to
substantially preclude wicking of liquids stored in the

absorbent core and consequent rewet. The synthetic

polymeric filaments from which the topsheet is made
normally are hydrophobic. Surfactants sometimes are
added to the fabric to promote fluid transport for

rapid strikethrough.

Diapers in particular are sometimes subjected

to rapid large or repeated insults of urine and feces

absorbent material. Modern diapers are normally
designed with barrier leg cuffs that are at least
somewhat impervious to liquids. The leg cuffs act as
containment flaps and hold liquid in contact with the
topsheet to attempt to substantially preclude leakage
for a time sufficient for the ligquid to strike through
the top sheet and to be stored in the absorbent core.
Containment flaps may be included in the
design of other absorbent garments and related products
for the containment of ligquids and to limit leakage.
Containment flaps, 1ncluding barrier leg cuffs, are
normally constructed from nonwoven webs, although these
barrier webs typically have different properties from
coverstock intended for use as topsheet. For example,
1t 1s desirable for the wearer’s comfort for the
containment flaps to be liquid impervious for the

containment function and to be air pervious to provide
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for breathability 1in the fabric to promote dryness and
sO the that the garment does not cause the wearer to
feel uncomfortably hot.

An examplie of a composite nonwoven fabric

5 said to be suitable for use as a barrier cuff or other
containment flap i1s described in U.S. Patent No.
5,452,751. This patent describes a trilaminate
nonwoven fabric made from a layer of fine meltblown
discontinuous fibers sandwiched between two layers of

10 spunbond fabric.

The assembly of a diaper is somewhat
problematic. The containment flaps, top sheet,
absorbent core, and backsheet all have to be assembled
into a single garment having distinct regions with

15 different functions, which means that precision is
needed 1n locating and securing the components in
place. The means used to adhere the various
components, which typilcally 1is hot melt adhesive,
cannot be allowed to substantially detract from the

20 functions of the different regions of the garment .

Problems have arisen in the attachment of
barrier leg cuff to the diaper components. Sometimes
the seal between the leg cuff and the diaper components
to which the leg cuff 1s attached is defective, which

25 tends to promote leakage around the leg cuff. If the
topsheet has been treated to promote strikethrough with
a surfactant that extends beyond the leg cuff, then
liquid tends to migrate under the leg cuff and into a
region sometimes referred to as the ear, where leakage

30 can occur.

The cost to produce diapers and other
disposable absorbent articles 1s directly related to
the cost of the materials that are used to make the
product and the cost of assembly of the components.

35 The cost to produce a nonwoven fabric is directly
related to the amount of polymer from which the web is

made, which 1s to say that the cost is directly
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proportional to the basis welght. . There is an economic
incentive in coverstock production for topsheet to
obtain the desired balance of strikethrough and rewet
characteristics at ever reduced basis welghts.

lowever, basis weight cannot be reduced below
the point where specified properties of the fabric are
lost. For example, if the basis welght is too low,
then the topsheet fabric no longer has sufficient
transport capability to provide the desired rapid
strikethrough properties and no longer has sufficient
parrier capability to provide the desired low rewet
properties. Too low basis weight tends to result in
migration of superabsorbent particles across the
topsheet 1nto contact with the wearer’s skin. Too low
basis weilight also tends to result in glue bleed through
1n which adhesive penetrates the topsheet and precludes
construction of a satisfactory assembly.

Efforts have been made to prepare topsheet
that has regions of liquid permeability and liquid
1mpermeability so that, for example, a diaper or
catamenial product has a topsheet region providing for
strikethrough, but is liquid impermeable outside this
region for liquid containment in the absence of
leakage. For example, U.S. Patent No. 5,431,643
describes a topsheet for use in feminine napkins
wherein the topsheet has areas of liquid permeability
and areas of liqgquid 1mpermeability. The impervious
areas are formed after the fabric has been produced by
application of an impervious coating to selected
regions of the fabric by a silk screen printing
operation. However, the impervious coating renders the
tabric with little or no breathability in the coated
areas.

U.S. Patent No. 5,456,971 describes a
compound nonwoven web intended for use as a topsheet in
diapers and the like in which the web is formed with

separate regions within a single layer for ligquid
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permeability and liguid impermeability. Fine and
course filaments, which can be meltblown and spunbond
filaments, respectively, are admixed with no discrete
phase boundary so as to form the liguid impermeable
regions. The compound web differs in this respect from
a composite fabric structure made of more than one
layer. The compound web structure allows fine fibers
to contact the skin of the wearer, which could promote
wicking of ligquid from the absorbent material and
consequent undesirable rewet performance.

Degsign and assembly of diapers and related
products would be greatly simplified and the costs of
production would be reduced 1f a single fabric could be
satisfactorily used at relatively low basis weight for
both containment and liquid permeable topsheet that did
not have the above noted drawbacks and disadvantages.
It would be desirable to produce a fabric that had
separate regions for strikethrough and barrier, could
be used in assemblies that were not prone to leakage,
and that had a balance of properties so that the
strikethrough region had acceptable low rewet
characteristics and the barrier region had acceptable
breathability and low rewet.

Summary of the Invention

The invention comprilises a composilite nonwoven
structure in which the physical properties of the
composite nonwoven structure are manipulated to cause
the structure to have good strikethrough and rewet
characteristics in selected regions of the fabric while
maintaining barrier properties in other regions of the
fabric without sacrificing breathability. The
composite nonwoven structure 1s useful as coverstock
for disposable absorbent articles and can be used to
form a one piece topsheet and barrier fabric for use in
diapers. Barrier leg cuffs and other containment
structures or barrier zones can be formed in the

composite nonwoven fabric adjacent the strikethrough
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characteristics within the composite. Alternatively,
the entire composite can be prepared as a barrier
fabric and the structure can be treated with a suilitable
surfactant to permit fluid flow in selected regions.
Capillary movement within the fluid flow region can be
achieved by choice of filament diameters and by
controlling the size of the pores formed between
adjacent filaments.

ln one embodiment of the invention, the

composlte nonwoven structure is a spunbond-meltblown-

1s sandwiched between two layers of spunbond continuous
filaments. This structure has superior fluid barrier
properties at equal basis weights in comparison to
fabrics made only of spunbonded filaments. While not
wilishing to be bound by theory, it is believed that the
finer meltblown fibers bridge the voids between the
much larger spunbonded filaments to produce improved
fluid barrier properties by reducing effective pore
size. A surfactant is selectively applied to the
fabric to create the fluid flow regions and to promote
strikethrough.

In another embodiment, a composite structure
1s produced in which substantially discontinuous
meltblown polymeric fiber is selectively placed between
layers of spunbond. A composite fabric is produced
that has barrier properties in selected regions in
which meltblown is present. For example, the meltblown
fibers can be deposited in longitudinal stripes that
extend the length of the spunbond layer in the machine
direction. The regions without meltblown fibers do not

have the barrier properties typically associated with a
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spunbond-meltblown-spunbond trilaminate structure. A
surfactant can be selectively applied to the fabric in
the regions 1n the absence of meltblown to create the
fluid flow regions and to promote strikethrough.

In additional embodiments, although not
necessarilly with equivalent results, the composite
nonwoven fabric can be produced with a single layer of
spunbond and a layer of meltblown deposited thereon
elther as a continuous layer or in longitudinal stripes
that extend the length of the spunbond layer in the
machine direction. In this embodiment, the fabric is
oriented 1n dilisposable absorbent articles so that the
spunbond layer faces the skin of the wearer and the
meltblown layer faces the absorbent material so as to
reduce the likelihood of rewet.

It should be recognized that the barrier
stripes can alternated with coarse spunbond stripes
between the barrier stripes, 1f desired, in any of the
composites of the invention. It should be recognized
that either the barrier stripes or the continuous layer
of barrier can comprise fine continuous spunbond
filaments that have barrier properties. Typically,
these filaments are of less than one denier, whereas
more coarse spunbond filaments are used in the layers
facing the skin to substantially reduce wicking and
rewet. Mixtures of meltblown and spunbond having
sufficient barrier properties can be used in compound
web regions within the composite structure.

In another embodiment, the invention provides
a topsheet sultable for a diaper or other disposable
absorbent article that can be produced with a central
region that has the characteristics of rapid
strikethrough and low rewet for distribution of body
fluids to the absorbent layer. A peripheral region
outside the central region can retain its barrier

properties sufficient to be useful as a containment
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flap, leg cuff, or barrier zone so as to substantially preclude leakage of body
fluids.

In accordance with an aspect of the invention coverstock for a
disposable absorbent article, said coverstock characterized in that it
comprises a nonwoven composite bonded fabric structure having a liquid
transport region for strikethrough of liquid through the surface thereof
bounded on at least one side thereof by a liquid barrier region, said liquid
barrier region of said nonwoven composite bonded fabric structure comprising
at least one discrete layer of fibers sufficient to provide liquid barrier, said at
least one layer being bounded on each side thereof by at least one discrete
layer of coarse synthetic polymeric continuous filaments.

In accordance with another aspect of the invention a disposable
absorbent article comprising a topsheet, a liquid impervious back sheet, and
an absorbent core disposed therebetween, said topsheet characterized in that
said topsheet comprises a nonwoven composite bonded fabric structure
having a liquid transport region for strikethrough of liquid through the surface
thereof bounded on at least one side thereof by a liquid barrier region, said
liquid barrier region of said nhonwoven composite bonded fabric structure
comprising at least one discrete first layer of fibers sufficient to provide liquid
barrier, said at least one first layer being bounded on at least the side thereof
opposite said absorbent core by at least one discrete second layer of
synthetic polymeric continuous filaments, and wherein said liquid transport
region is comprised of said at least one discrete second layer of synthetic
polymeric continuous filaments.

Thus, the invention provides, among other things, a nonwoven fabric
that is suitable for use as a one-piece topsheet and barrier fabric in which a
single fabric is used for both leg cuff and topsheet. The invention substantially
eliminates the need for separate containment flaps applied to a topsheet and
also provides a breathable fabric.
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Brief De:

Some of the objects and advantages of the invention have been stated.

ription of the Drawinc

Others will appear as the description proceeds when taken in conjunction with
the accompanying drawings in which:

Figure 1 is a cross sectional view representing one embodiment of a
nonwoven composite fabric of the invention;

Figure 2 is a cross sectional view of the embodiment of Figure 1 folded
to create a containment structure;

Figure 3 is a cross sectional view of an absorbent garment structure
showing the embodiment of Figure 1 as a topsheet in assembly with a back
sheet and an absorbent core disposed between the topsheet and the back
sheet; .

Figure 4 is a cross sectional view representing another embodiment of
a nonwoven composite fabric of the invention;

Figure 5 is a cross sectional view of the embodiment of Figure 4 prior
to completion of the composite structure and representing one embodiment
for making the composite;

Figure 6 is a cross sectional view of the embodiment of Figure 4 prior
to completion of the composite structure and representing another

embodiment for making the composite; and
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Figure 7 1s a cross sectional view of another

embodiment of the i1nvention prior to completion of the

composite structure and representing another embodiment

for making the composite.

Detailed Description of the Invention
Figure 1 1s a cross-sectional view

representing an embodiment of a nonwoven composite
fabric 20 of the 1nvention that is suitable coverstock
for use as topsheet for disposable absorbent articles,
including, for example, diapers, adult i1ncontinence
products, and catamenial products. The nonwoven
composite fabric shown in Figure 1 is of a
spunbond/meltblown/spunbond trilaminate construction
(SMS) 1n which a layer of substantially discontinuous
meltblown polymeric fibers 22 1s sandwiched between
layers 24, 26 of substantially continuous spunbond
polymeric filaments. Methods of making SMS webs are
generally known in the art and should be apparent to
the skilled artisan. In accordance with the invention,
selected portions of the fabric are treated with a
surfactant to establish a strikethrough zone 28 that
provides for fluid flow through the fabric. Those
regions of the fabric that are not treated with
surfactant retain their barrier properties and provide
barrier regions 30 and 32.

The nonwoven composite fabric of the
invention has separate regions with separate functions
that should be balanced for optimum performance as a
one-piece topsheet and barrier fabric. The surfactant
treated regions of the fabric should have rapid
strikethrough to promote fluid flow while the adjacent
regions have barrier properties to substantially
eliminate fluid flow. Low rewet is of concern over the
entire fabric since 1t 1s desirable that none of the
fabric wick moisture from the absorbent core of a
disposable absorbent article to the surface of the

topsheet and into contact with the wearer’s skin.

e aerag oo ds s o hedaa v (4] g R SRR Py =yl B Al as e et e . . o .;..|...;mmmmm“mﬁ;mmun-V\w. - P00 0a .« . . DT I PP P F Ay "N TN TN PP C P B R PY P 1T L LT LR L L R L SRR b b e



WO 98/52507

10

15

20

25

30

35

CA 02290636 1999-11-19

PCT/US98/10433

-10 -

The balance of strikethrough and rewet
performance for a given basis weight is related to the
diameter of discontinuous fibers and to the denier, orx
length-per-unit-weight, of the continuous filaments.
Course meltblown filaments of from about 2 to 15
microns in diameter have been determined to provide a
suitable balance of strikethrough in the surfactant
treated areas, barrier in the untreated areas, and low
rewet 1n accordance with the invention. A range of
from 6 to 10 microns is somewhat more typical. Too
large filaments tend to provide insufficient barrier
and too small filaments tend to provide insufficient
strikethrough when the meltblown is present in the
strikethrough regions of the fabric.

The coarse spunbond continuous filaments made

of from about 1 1/2 to 3 1/2, somewhat more typically
from about 2 1/2 to 3 1/2 denier. If the filaments are
much coursexr than 3 1/2 denier, then the spunbond
layers of the fabric will not offer sufficient barrier
Lo superabsorbent polymer particles that are typically
contained within the absorbent core of a disposable
absorbent article. These particles can migrate through
the coverstock, adhere to the skin of the wearer, and
swell in the presence of ligquid in a phenomenon known
as "gel-on-skin," which is considered undesirable from
aesthetic standpoint.

The substantially continuous polymeric
spunbond filaments and the substantially discontinuous
meltblown polymeric fibers can be prepared from a wide
variety of thermoplastic polymers. Polypropylene
polymer 1s often used to prepare meltblown fibers and
spunbond filaments. A small amount of polyethylene
polymer can be included in the polymer blend from which
the filaments and fibers are prepared. Less than 10

percent of polyethylene in the blend, and typically
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around 4 percent by weight of polyethylene in the
blend, can i1mprove the bonding of the various layers of
an SMS construction because of the presence of a small
amount of the lower melting polyethylene polymer. It
should be recognized that some of the more specialized
polymers that have been developed may be useful for
preparing the meltblown or spunbond fibers. Particular
polymers 1nclude the various polymer alloys, high
elongation polymers, Catalloys, and others that can be
used 1n blends or 1n bilcomponent filaments in which two
or more polymeric components are included in separate
regions 1n the cross-section of a filament.

The balance of properties desirable in the
composite nonwoven fabric of the invention is also
related to the basis weight of the indaividual webs used
in the fabric and to the overall weight of the fabric.
A desirable balance of strikethrough, barrier, and
rewet performance can be achieved in fabrics of the
invention at basils weights comparable to and even less
than a conventional single layer continuous filament
spunbond topsheet. For example, the nonwoven composite
fabric can have an overall basis weight of from about
13 to 22 gsm, more typilcally from about 16 to 22 gsm.

The spunbond and meltblown web components ot
the composite nonwoven fabric can be present in a ratio
of from about 11 gsm to 1.5 gsm, respectively, up to
about 19 gsm to 3 gsm. Somewhat more typically, the
ratio is from about 13:2 to 19:2. Too much meltblown
fiber can adversely 1mpact strikethrough in the
embodiment of Figure 1, and 1t should be recognized
that when the barrier regions 30 and 32 are folded to
create leg cuff structures 34 and 36, respectively, as
illustrated in Figure 2, then the layers of meltblown
are folded and are of double thickness in these regions
and still of a single thickness in the strikethrough,
surfactant-treated, liguid flow regicn. The continuous

filament spunbond layers are typically of equal basis
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weight for convenience, but need not necessarily be so for performance.

The surfactant that is applied to establish the strikethrough regions of
the fabric typically will be a standard, nondurable surfactant that is designed
to provide hydrophilicity essentially for a single insult. Standard, nondurable
surfactants are applied in accordance with the invention in amounts ranging
from about 0.15% to 0.4% by weight of the fabric. Somewhat more typically,
the nondurable surfactants can be applied in amounts of from about 0.25% to
0.33% by weight to achieve the desired balance between rapid strikethrough
and low rewet performance. Suitable nondurable surfactants include Siiwet Y-
12037, which is available from Witco Corporation in Tarrytown, New York.
Silwet® Y-12037 has more recently been sold as Nuwet® 237.

It should be recognized that more durable surfactant finishes can be
applied to the topsheet in accordance with the invention, if desired, although
not necessarily with equivalent results. A suitable example of a durable
surfactant is Nuwet 350, which is also available from Witco. Semidurable and
durable surfactant finishes typically require more surfactant than does a
nondurable finish. Durable finishes designed for strikethrough of multiple
insults are normally applied in amounts of up to about 0.5 to 1.0% by weight,
more typically from about 0.6 to 0.7% by weight. Standard finishes applied at
these amounts could be expected to result in poor rewet performance.

The surfactant can be applied by any of the several methods known to
the skilled artisan, including by application of a foam in which the surfactant is
carried or by spraying the surfactant, although not necessarily with equivalent

results in fabric performance. If the surfactant is applied by foaming, then it
should be recognized that a small amount of a
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foaming agent normally is mixed with the surfactant for more effective
Introduction of air into the surfactant. A suitable foaming agent is Carsonol®
SLS-S, which is offered by Lonza Company, which is located in Fair Lawn,
New Jersey.

The surfactant can be applied to the nonwoven composite fabric of the
iInvention as stripes placed along the fabric in the machine direction or as
discreet regions, usually ovals, that will define the strikethrough regions of a
completed disposable absorbent article. The surfactant can be applied to the
coverstock roll goods at the absorbent article manufacturer’s plant. Some
diaper forming lines have the capability to apply surfactants and other fluids to
the coverstock inline and in proper registry as the diapers are manufactured.
Alternatively, the surfactant can be applied by the roll goods manufacturer,
typically after the nonwoven composite fabric has been bonded and normally
as stripes that run the length of fabric in the machine direction.

The amounts in which particular surfactants are used should be
empirically determined and can vary according to the type of surfactant,
additional foamers or other agents that are included in the surfactant
formulation, the method, of surfactant application, and the specific
construction of the disposable absorbent article in which the surfactant will be
used.

Turning now to Figure 3, Figure 3 represents a cross section through a
disposable absorbent articie, shown generally at 38 and depicting the
nonwoven composite fabric of Figure 1 in the environment in which it is used.
The disposable absorbent article comprises a topsheet 20 in accordance with
the invention as represented in Figure 1, a liquid impervious back sheet 40,
and a core of absorbent material 42 between the topsheet and the back

sheet. The back sheet and topsheet are laminated together at

PO iR ol M 4 0} ¢ - PSR R Y i} & IR .
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¢4 and 46 by suitable means. The spunbond lavyer 26 is
useful for providing adherence between the topsheet and
the bottom sheet. The strike through region providing
for fluid flow into the absorbent core 1S shown at 28,

bounded by barrier regions 30 and 32.

1t should be recognized that the skilled
artisan can produce topsheet in accordance with the
1nvention in a number of alternative embodiments and by
a numper of alternative methods, keeping in mind the
principles above elucidated of Separate strikethrough
and barrier regions having balanced properties.
Figures 1, 2 and 3 represent an SMS constructiocon. An
alternative embodiment is represented in cross section
1n Figure 4 in which the meltblown layer 22’ is
discontinuous across the width of the composite
nonwoven fabric 20’. Otherwise, the fabric is similar
to that of Figure 1 and can be used similarly as

lllustrated in Figures 2 and 3. Similar portions of

containing meltblown, 30’and 32’, define the barrier

regions of the composite. The regions containing only

the spunbond layers 26’ and 24’ define the

strikethrough region of the fabric 28', which typically
1s surfactant treated as discussed in connection with
the embodiment of Figure 1, since the thermoplastic
polymeric continuous filamentary webs typically are
hydrophobic if untreated with a surfactant .

Figure 5 represents a cross section in the
machine direction of one embodiment of a method for
preparing the composite nonwoven fabric of Figure 4 in
which the meltblown regions of the fabric 307, 32', and
33’ are laid down in stripes on a previously laid
continuous filament web, 26’ that will ultimately
define the barrier regions of the fabric after the

assembly and bonding of the composite are completed and
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the strikethrough regions are surfactant treated. The
regions 28’ and 29’ have an absence of meltblown and
define the strikethrough regions of the fabric.

It should be recognized that fine meltblown
fibers of less than two microns can be used i1n these
selected regions of the fabric to provide barrier, if
desired. However, these finer fibers typically would
not have the strikethrough properties that would be
desirable for use in the fluid flow regions of the
fabric.

Apparatus for laying down i1ndividual
meltblown stripes 1s represented 1in Figure 5 at 48, 49,
and 50. A spunbond continuous filamentary web 24’, in
accordance with the embodiment i1llustrated in Figure 4
could be added 1n line downstream of the appliCation of
the discontinuous fiber meltblown regions in the manner
in which SMS fabrics normally are prepared, after which
the fabric 1s bonded, usually by the application of
heat and pressure via calender rolls. It should be
recognized that there are a number of methods for
bonding the composite fabric, including through air
bonding and others that can be selected depending upon
the properties desired in the completed composite.

An alternative method is 1illustrated 1in
Figure 6 in which a single apparatus 52 for laying down
separate discontinuous fiber meltblown regions 30’ and
32’ is illustrated. The fibers are laid down over the
entire width of the spunbond filamentary web 26’.
Separate regions of meltblecwn alternating with regions
in the absence of meltblown 28’, 29, and 31’ are
formed by baffles 54 that direct the fibers into the
meltblown regions and preclude their deposition in the
areas that will define the strikethrough regions of the
completed composite fabric.

Another alternative method for forming
another embodiment of the i1nvention is represented 1in

Figure 7. In Figure 7, the discontinuous fiber
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meltblown regions defining the barrier regions 30’ and 32" are produced as in
Figure 5. Fine meltblown barrier fibers of iess than 2 microns diameter are
laid down to define barrier regions 30°, 32’, and 33’. More course meltblown
fibers are laid down in regions 60 and 62 from apparatus 56 and 58,
respectively, that are suitable for providing a balance of strikethrough and low
rewet when the composite is treated with surfactant. These fibers are normally
in the range of from about 2 to 15 microns in diameter, although the range of
from about 6 to 10 microns is somewhat more typical. It should be recognized
that fibers of these diameters could also be used in the barrier regions of the
fabric as described in connection with Figure 1.

It should be recognized that each of the embodiments represented in
Figures 1 through 7 can be produced as spunbond and meltblown laminates
in the absence of an additional spunbond layer sandwiching the meltblown.
However, the composite fabric in this embodiment should be orientated in the
disposable absorbent article of Figure 3 so that the spunbond layer faces the
skin, on the outermost layer of the article, which is shown in Figure 3 as layer
24. The relatively coarse spunbond continuous filaments substantially
preclude wicking from the absorbent core to provide the desired low rewet
performance over both the strikethrough and barrier regions of the composite.

It should also be recognized that the capability exists for producing
subdenier continuous filamentary webs, which is of denier less than 1, that
have barrier properties and could be substituted for the meltblown regions of
Figures 1 through 7. Methods for producing these filaments are shown in U.S.
Patent 5,783,503, issued August 27, 1996.
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Normally, several i1ndividual attenuators
distributed across the width of the web would be more
convenlient than single slot attenuators for depositing
separate regions of spunbond filaments for the barrier

5 regions of Figure 5 or for depositing barrier regions
alternating with strikethrough regions as shown in
Figure 7. Slot attenuators would be useful in
connection with the embodiment of Figure 1 prepared
with a central spunbond web instead of discontinuous

10 fibers since the web extends across the width of the
outer coarse spunbond webs.

The barrier regions represented in Figures 1
through 7 could also be prcduced with mixtures of
substantially continuous filaments and discontinuous

15 fibers instead of the meltblown fibers that have been
above discussed in connection with the invention to
achieve similar results 1n barrier, strikethrough, and
low rewet performance. Methods for creating mixtures
of spunbond and meltblown webs are believed to be

20 within the purview of the skilled artisan.

The attached Table 1 shows five trilaminate
fabrics prepared in accordance with the invention.
These fabrics were evaluated for use as a combined top
sheet and barrier fabric having a hydrophilic center

25 and hydrophobic edges. The samples evaluated were 4%
polyethylene fabrics at 14/3, 17/3, 17/2, and 19/2
spunbond/meltblown basis weights as well as a 100%
polypropylene fabric at 19/2 spunbond meltblown basis
weight. Surfactant was applied by foaming at a level

30 of 0.28% by weight of the fabric for Example 1. The
surfactant application was made at a level of 0.20% and
at 0.28% for each fabric sample 2 through 5 using
Silwet Y-12037 with Carsonol SLS-S foaming agent. The
fabric was treated with surfactant in an oval pattern

35 to create a zone that has good ligquid transport and
rewet properties. However, outside this zone, the

fabric acts as a barrier.
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The data 1n Table I show that the rewet
values were high with respect to typical industry
diaper topsheet requirements, even at the reduced
surfactant level of 0.20%, for the standard rewet test.
However, when the fabric of the invention was placed in
a diaper construction, as shown in Table II, below, the
rewet values were surprisingly comparable to or better
than those for commercial diapers for fabrics of
comparable or lower basis weight. The rising column
strikethrough (RCST) test demonstrated that the barrier
property of the hydrophobic area of the fabric was
preserved.

Table II shows data for commercially
purchased diapers that were evaluated in comparison to
the composite topsheets of the invention. The existing
topsheets of the purchased diapers were removed and
replaced with each of the materials listed in Table II
and the diapers were then subjected to multiple insults
of synthetic urine liquid. Each diaper was subjected

to two insults at 100 ml per insult. The strike-

through time for each of the i1nsults and the rewet
level after each of the insults were evaluated for each

of the selected materials.
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As can be seen from Table II, the first
insult strike-through times for all materials evaluated
were equal to or better than that for the control
diapers as received and with the top sheet removed and
replaced. The topsheet was removed and replaced on one
set of controls to understand the effect of the remove
and replace procedure and to more closely represent the
performance of the test materials. The second insult
strike-through times for the second insult were equal
to or better than that for the contrcl diapers for all
materials except the 17/3 SB/MB fabric. The first
insult rewet values for all materials evaluated were
comparable to those for the control diapers as received
and with the topsheet removed and replaced with the
17/3 and 19/2, 4% PE fabrics testing slightly higher.
The second 1nsult rewet values for all materials
evaluated were better than that for the control diapers
with the top sheet removed and replaced although not as
good as seen with the control diapers as received.

Tables III and IV below compare the
performance of several examples of SMS fabric of the
invention to standard continuous filament topsheet
fabrics and control diapers from the standpoints of
basis weight, strikethrough, rewet, and rising column
strikethrough (RCST), which is a measure of barrier
properties. Examples of fabrics of the invention were
compared that used fine meltblown of about 2.5 microns
with course meltblown of about 5 to 8 microns.
Increasing the meltblown fiber diameter toc the 5 to 8
micron range reduced the barrier properties of the
composite fabric as measured across the full unit doftf
width before surfactant treating. However, 1in a one-
piece topsheet having a leg cuff formed therein, the
fabric would be doubled in the leg cuff region, which
would increase the barrier property. The increased
meltblown diameter provided i1mproved strikethrough

performance after application of a standard nondurable
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or durable surfactant. Choice of surfactant is not believed to impact these
results. However, it is believed that a durable surfactant would significantly

increase diaper performance under heavy or repeated insults.

In Table IV, samples of the fabrics of the invention were substituted for the
original topsheet in Pampers Baby-Dry® brand diapers for boys and girls and
in Ultra Dry Thin Walker® 2 brand diapers for boys. The former has a
spunbond topsheet and overall curly pulp core; the latter had a carded
topsheet and localized curly pulp core. The latter showed higher rewet values,
generally, for the second insult that is believed to be due to the control diaper
design. The first insult of 100 ml of synthetic urine showed comparable rewet
between the fabrics of the invention and the spunbond controls and much
better rewet and strikethrough than the carded control on the second insult.
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TABLE IV

Control Diapers | Control Dtiapers
Topsheet Removed 16 1/2.9 Coarse MB Topsheet Removed

& Replaced Silwet Treated

15.1/2.2 Coarse MB

& Replaced
Spunbond Topsheet Carded Topsheet

Description Siiwet Treated

Basis Weight (gsm)
-~ Full Width Unit Doft 17.3 12 I N/A 17.3
— Stnkethrough Samples 17.3

R 0 20
AT e 0 I T I S0 N B

11.00 1.36 5
23.22 14.12 5

Diaper S(rikeJhrough

(sec)
@ 100 m 1047 | 0.71 5 7.57 0.88 | 5 13.08
@ 200 m 19.73 5.01 3 17.50 7.72 | 5 28.98
Diaper Rewet (grams)
@ 100 mi 0.34 002 | 5 | 032 0.01 0.32 002 |5
@ 200 mi 4.22 5.03 5 4.21 2.80 7.49 6.03 5
).
RCST {mm)
-~ Full Width 81 21 12 N/A N/A
—~ Adjacent to Philic Area 96 15 10
Spunbond Diameter (dpf)
~ Full Width Unit Doft 2.68 0.23 30 N/A N/A
- Surf. Treated Roll 2.52 0.24 10
Meltbiown Dia. (microns)
~ Full Width Unit Doft 5.0 N/A N/A
— Surf. Treated Roll 6.3
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What is Claimed Is;

1. Coverstock for a disposable absorbent articie, said coverstock
characterized i‘n that it comprises a nonwoven composite bonded fabric
structure having a liquid transport region for strikethrough of liquid through the
surface thereof bounded on at least one side thereof by a liquid barrier region,
said liquid barrier region of said nonwoven composite bonded fabric structure
comprising at least one discrete layer of fibers sufficient to provide liquid
barrier, said at least one layer being bounded on each side thereof by at least

one discrete layer of coarse synthetic polymeric continuous filaments.

2. The coverstock of Claim 1 wherein said at least one discrete first layer
comprises fibers selected from the group consisting of synthetic polymeric
continuous filaments, discontinuous synthetic polymeric fibers, and mixtures
thereof.

3. The coverstock of Claim 1 wherein said liquid transport region further
comprises a surfactant to promote liquid strikethrough in the region.

4, The coverstock of Claim 1 folded so that said liquid barrier region is
comprised of a containment structure that bounds said liquid transport region
on at least two sides.

5. The coverstock of Claim 4 wherein said containment structure
comprises barrier leg cuffs.

6. The coverstock of Claim 4 wherein said containment structure

comprises a waistband.

7. The coverstock of Claim 1 comprising a spunbond-meltblown-
spunbond bonded trilaminate structure having a continuous meltblown layer

disposed between the spunbond layers and wherein said liquid transport

N Gme i i s AT W T8 i s A A 0 re— WM
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region of said topsheet further comprises a surfactant to promote liquid

strikethrough in said region.

8. The coverstock of Claim 1 comprising a spunbond-meltblown-
spunbond bonded trilaminate structure in which the meitblown layer is
discontinuous across the structure, wherein said liquid barrier region is
characterized by the presence of an intermediate meltblown layer and said
liquid transport region is characterized by the absence of an intermediate

meltblown layer.

9. The coverstock of Claim 8 wherein said liquid transport region further

comprises a surfactant to promote liquid strikethrough in the region.

10.  The coverstock of Claim 1 comprising a spunbond-meltblown-
spunbond bonded trilaminate structure in which the meltblown layer is
continuous across the structure, wherein said liquid barrier region is
characterized by the presence of relatively fine meltblown barrier fibers and
said liquid transport region is characterized by the presence of relatively

coarse meltblown fibers to promote strikethrough.

11.  The coverstock of Claim 1 wherein said liquid barrier region is pervious

to air, whereby said fabric is breathable.

12. A disposable absorbent article comprising a topsheet, a liquid
Impervious back sheet, and an absorbent core disposed therebetween, said
topsheet characterized in that said topsheet comprises a nonwoven
composite bonded fabric structure having a liquid transport region for
strikethrough of liquid through the surface thereof bounded on at least one
side thereof by a liquid barrier region, said liquid barrier region of said
nonwoven composite bonded fabric structure comprising at least one discrete
first layer of fibers sufficient to provide liquid barrier, said at least one first
layer being bounded on at least the side thereof opposite said absorbent core
by at least one discrete second layer of synthetic polymeric continuous

filaments, and wherein
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said liquid transport region is comprised of said at least one discrete second

layer of synthetic polymeric continuous filaments.

13. The disposable absorbent article of Claim 12 wherein said at least one
discrete first layer of said topsheet is comprised of fibers are selected from the
group consisting of synthetic polymeric continuous filaments, discontinuous
synthetic polymeric fibers, and mixtures thereof.

14. The disposable absorbent article of Claim 12 wherein said liquid barner
region of said topsheet comprises synthetic polymeric continuous filaments of
denier less than 1.

15. The disposable absorbent article of Claim 12 wherein said liquid barrier
region of said topsheet comprises substantially discontinuous meltblown

fibers having a diameter of from about 2 to 15 microns.

16. The disposable absorbent article of Claim 12 wherein said topsheet
comprises a spunbond-meltblown-spunbond bonded trilaminate structure (20)
having a continuous meltblown layer disposed between said spunbond layers
and wherein said liquid transport region of said topsheet further comprises a

surfactant to promote liquid strikethrough in said region.

17.  The disposable absorbent article of Claim 16 wherein said surfactant is

applied as a continuous stripe along the length of the topsheet.

18. The disposable absorbent article of Claim 17 wherein said topsheet
comprises a spunbond-meltblown-spunbond bonded trilaminate structure In
which the meltblown layer is discontinuous across the web, wherein said
liquid barrier region is characterized by the presence of an intermediate
meltblown layer, and wherein said liquid transport region is characterized by

the absence of an intermediate meltblown layer.
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19. The disposable absorbent article of Claim 17 wherein said liquid
transport region of said topsheet further comprises a surfactant to promote
liquid strikethrough in the region.
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SUBSTITUTE SHEET (RULE 26)
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