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STRETCHABLE ABSORBENT STRUCTURE

EIELD OF THE INVENTION

The present invention relates to absorbent articles such as
~ diapers, sanitary napkins, panty liners, and incontinence pads.
More particularly, the present invention relates to a simple,
cost-effective, stretchable, superabsorbent material-containing
absorbent structure for absorbent articles, such as sanitary
napkins and 1light dincontinence products, that provides the
superabsorbent material particles therein with improved liquid
holding capacity.

BACKGROUND OF THE INVENTION

Absorbent articles such as sanitary napkins, pantiliners, and
incontinence pads are devices that are typically worn in the
crotch region of an undergarment. These devices are designed to
absorb and retain liquid and other discharges from the human body
and to prevent body and clothing soiling. Typically, most of the
disposable absorbent articles of the types mentioned above are
made of materials that will not stretch. That is, the materials
(and the article itself) will not stretch under the forces that
the absorbent article is normally subjected to when worn.

The Kimberly-Clark Corporation received a patent, U.S. Patent

- 4,891,258, on a stretchable absorbent composite which issued to
Fahrenkrug on January 2, 1990. This patent is directed to a

composite structure that is comprised of at least four layers: a

-1iquid-pervious layer, a liquid-impervious layer, an absorbent



More particularly, the present invention relates to a sinple,
cost-effective, stretchable, superabsorbent material-containing absorbent
structure for absorbent articles, such as sanitary napkins and |ight

i ncontinence products, that provides the superabsorbent materi al
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to when worn. . upon relaxing the stretched layer, a plurality of rugosities are
formed in the liquid-pervious layer, liquid-impervious layer, and
absorbent layer. The Fahrenkrug patent does not state what type
of article for which the stretchable absorbent composite described
therein might be useful. (The Applicants, therefore, do not
concede that the stretchable absorbent composite is related to the
same types of articles described herein.) The absorbent composite
disclosed in the Fahrenkrug patent also suffers from 2 number of
drawbacks. The Fahrenkrug patent requires the use of a separate
stretchable layer which makes the stretchable absorbent composite
stretchable, but appears to serve no purpose associated with the
absorbency or liquid retention of the composite, adding to the
cost of the same. In addition, because the stretchable layer is
comprised of 1iquid impervious material, and is placed between the
1iquid-pervious layer and the absorbent layer, it presents an
awkward structure which could interfere with the transmission of
liquids to the absorbent layer. '

A number of efforts by The Procter & Gamble Company, assignee
of the present invention, have been directed to providing
absorbent articles, such as sanitary napkins, panty liners, and
incontinence pads, with an overall extensibility. Sanitary
napkins and other absorbent articles comprised of most or all
extensible components, which are provided with a degree of overall
extensibility (which is preferably on the order of about 10% to
40%) are described in U.S. Patent Application Serial No.
07/915,133 entitled "Stretchable Absorbent Articles® and Serial
No. 07/915,284 entitled °“Extensible Absorbent Articles®, both
filed in the name of Osborn, et al. on July 23, 1992 (PCT
Publication Nos. WO 93701785 and WO 93/01786, both published
February 4, 1993) (of which the present application is a
continuation-in-part).
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however, some aspects of the absorbent articles that are described
in these patent applications that can be improved. For example,
the materials and manufacturing operations associated with making
such absorbent articles extensible can result in such absorbent
articles being substantially more expensive to produce than
. disposable absorbent articles currently on the market. It is,
therefore, desirable to provide extensible absorbent structures
for absorbent articles that perform at least as well as the
absorbent articles described in the above references, but which
" have fewer layers, and simpler constructions, and are, as a
result, less expensive to manufacture. Therefore, the search for
improved, as well as alternative, extensible absorbent articles to
those described in the above patent applications has continued.

Thus, a need exists for an extensible absorbent article, such
as a sanitary napkin, that i{s provided with an overall
extensibility. In particular, a need exists for such absorbent
articles that have fewer layers and simpler constructions, and are
less expensive to manufacture than the absorbent articles
described in the above references.

It is, therefore, an object of the present invention to
provide an absorbent article, such as a sanitary napkin, that is
provided with an overall extensibility which is preferably on the
order of about 10% to 40%.

It is another object of the present invention to provide an
alternative type of absorbent article, such as a sanitary napkin,
that has fewer layers and a simpler construction than the
extensible absorbent articles described in the above references.

It is still another object of -the present invention to
provide a superabsorbent material-containing absorbent article,
such as a sanitary napkin, that provides the superabsorbent
material particles therein with improved 1iquid holding capacity.
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extensibility. Sanitary napkins wmm articles conprised of
nost or all .
The present invention provides a stretchable absorbent
structure for an absorbent article, such as a diaper, sanitary
napkin, panty liner, or incontinence pad.

The stretchable absorbent structure comprises an absorbent
component, such as a nonwoven web, that is laminated to a
stretchable liquid impervious component that also serves as a
barrier film. The nonwoven web is laminated to the barrier film
when the barrier film is 1in an extended condition. The
stretchable ‘barrier film is then relaxed which provides a
plurality of rugosities in the nonwoven web. The nonwoven
material preferably has a plurality of superabsorbent material
particles affixed thereto or distributed therein. The stretchable
absorbent structure may be used as is, or the nonwoven side of the
structure may be covered with a liquid pervious topsheet or by a
topsheet and a superabsorbent material containment layer and and
then a topsheet. ' ‘

The stretchable absorbent structure of the present invention
provides a simple, cost-effective, stretchable, superabsorbent
material-containing absorbent structure for absorbent articles,
such as sanitary napkins and light incontinence products, that
provides the superabsorbent material particles therein with
improved 1iquid holding capacity.
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ext ensi bl e conponents, which are provided with a degree of overal
extensibility (which is preferably on the order of about 10%to 409% are
described in U'S. Patent Application Serial No. 07/915,133 entitled
"Stretchabl e Absorbent Articles and Serial No. 07/915,284 entitled

"Ext ensi bl e Absorbent Articles", both filed in the name of Csborn, et al.
on July 23, 1992*(PCT Publication Nos. W 93 01785 and W 93/01786, -
both published February 4, 1993) (of which the present application
is a continuation-in-part). _ _ _ 3
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Applicant’s assi g ingCblit Jhd' I!%ti‘ﬁﬁ]ly' claimr?gr She?Sdbject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings in
which:

FIG. 1 is a top plan view of the stretchable absorbent
structure of the present invention in a preferred sanitary napkin
embodiment with a portion of the topsheet cut away to show the
underlying structure.

FIG. 2 is a cross sectional view of the sanitary napkin shown
in FIG. 1 taken along line 2-2 of FlG. 1.

FIG. 3 is a perspective view of one embodiment of the
stretchable absorbent structure of the present invention.

FIG. 4 1s a top plan view showing the extensibility of the
sanitary napkin.

FIG. 5 is a table which shows preferred relationships between
the magnitude of stretching forces applied to the sanitary napkin
and the amount the sanitary napkin stretches in response to such
forces.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1 and 2 show the absorbent structure of the present
invention in a preferred embodiment of a disposable absorbent
article. The absorbent structure is an extensible, preferably
stretchable,. more preferably elastically extensible,
three-dimensional superabsorbent material-containing absorbent
structure. The absorbent article shown in Figures 1 and 2 in a
g[e_ferred embodiment of an absorbent article, sanitary napkin 20.
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absorbent articles such as diapers, incontinence pads, and the
like. '

The sanitary napkin 20 has two surfaces, a 1liquid pervious
body-contacting - surface or “body surface®™ 20A and a 1liquid
impervious garment surface 20B. The sanitary napkin 20 is shown
in FIG. 1 as viewed from its body surface 20A. The body surface
20A is intended to be worn adjacent to the body of the wearer.
The garment surface 20B of the sanitary napkin 20 is on the
opposite side and is intended to be._placed™ adjacent to the
wearer’s undergarments when the sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline L and a transverse centerline T. The term
"longitudinal®, as used herein, refers to a line, axis or
direction in the plane of the sanitary napkin 20 that is generally
aligned with (e.g., approximately parallel to) a vertical plane
which bisects a standing wearer into left and right body halves
when the sanitary napkin 20 is worn. The terms “"transverse® or
*lateral” used herein, are interchangeable, and refer to a line,
axis or direction which lies within the plane of the sanitary
napkin 20 that 1is generally perpendicular to the longitudinal
direction. FIG. 1 shows that the sanitary napkin 20 also has two
spaced apart longitudinal edges 22 and two spaced apart transverse
or end edges (or "ends") 24, which together form the periphery 26
of the sanitary napkin 20.

The sanitary napkin 20 can be of any thickness, including
relatively thick, relatively thin, or even very thin. The
embodiment of the sanitary napkin 20 shown in Figure 1 of the
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should be understood, however, when viewing these figures the
- number of layers of material shown cause the sanitary napkin 20 to
" appear much thicker than it actually is. An “ultra-thin® sanitary
napkin 20 preferably has a caliper of less than about 3
millimeters. The thin sanitary napkin 20 shown should also be
preferably relatively flexible, so that it is comfortable for the
wearer. Examples of ultra-thin sanitary napkins are described in
~ U.S. Patents 4,950,264 and 5,009,653 issued to Osborn on August
21, 1990, and April 23, 1991, respectively.

F1G. 2 shows the individual components of the sanitary napkin
20 of the present invention. The sanitary napkin 20 shown in FIG.
2 comprises a Hquid pervious topsheet 38, the absorbent structure
42 underlying the topsheet 38, and a superabsorbent material
containment layer 46 positioned between the topsheet and the
absorbent structure 42. The topsheet and superabsorbent material
containment layer may be chosen from components described in PCT
Publication Nos. WO 93/01785 and 93/01786. The sanitary napkin
may, thus, be comprised of one or more extensible components in
addition to the absorbent structure, and wmore preferably, is
comprised of all extensible components, and "has an overall
extensibility.

The extensibility of the sanitary napkin 20 is shown in a
simplified fashion in Fig. 4. The term “"extensible®", as used
herein refers to articles that can increase in at least one of
their dimensions in the x-y plane. The x-y plane is a plane
gehera\?y parallel to the faces of the sanitary napkin 20.  The
term extensible includes articles that are stretchable and
elastically stretchable (defined below). The sanitary napkin 20
shown in Figure 4 is preferably extensible both in length and
width. The sanitary napkin 20, in other embodiments however, may
only be extensible in one of these directions. Preferably, the
sanitary napkin 20 is extensible at least in the longitudinal
direction.



hﬁﬁﬁeeﬂkaﬁieﬁhaggmgbjects of the present invention will be nore
readrly consrdered in reference to the follow ng description
and whe unctron wi th the acconpanyi ng draw ngs.
SUMVARY The present invention provides a
stretchabl e absorbent structure for an absorbent article, such as a
di aper, sanitary napki’n, panty l'iner, or incgntinence pad. “The
stretchabl e absorbent structure conprises an absorbent conponent such as a

nonwoven web, that is lamnated to a stretchable |iquid inpervious
conponent that al so sciheesandtary napkin 20 may in some preferred embodiments, in

addition to being extensible, also be stretchable. The term
"stretchable®, as used herein, refers to articles that are
extensible when stretching forces are applied to the article and
offer some resistance to stretching. More preferably still, the
sanitary napkin 20 may be elastically stretchable. The terms
*elastically stretchable” or "elastically extensible” are intended
to be synonomous. These terms, as used herein, mean that when the
stretching forces are removed, the sanitary napkin will tend to
return toward its unextended or unstretched (or "original®)
dimensions. The sanitary napkin 20 need not return all the way to
its unstretched dimensions, however. It may, as shown in Figure
4, return to relaxed dimensions (such as LR and WR) between its
unstretched dimensions and extended (or stretched dimensions) Lg
and Wg., Making the sanitary napkin elastically stretchable will
reduce the undesirable tendency of the sanitary napkin to gather
longitudinally inward (i.e., bunch longitudinally) when forces.
which tend to stretch the sanitary napkin are removed. This is
particularly true when the wearer’s panties contract. |

The sanitary napkin 20 and the absorbent structure are
preferably made extensible without attaching separate elastic
strands in an extensible condition to either the sanitary napkin
or the absorbent structure. The sanitary napkin and the absorbent
structure can, thus, be said to be “"non-elasticated® or
*non-elasticized®. However, the sanitary napkin and the absorbent
structure are not prec]uded from having optional elastic strands.

The sanitary napkin is preferably extensible in the amounts
described in PCT Publication Nos. WO 93/01785 and WO 93/01786. To
summarize the same, the sanitary napkin is preferably capable of
extending about 5% to less than about 50%, more preferably between
about 10% and about 40%, and most preferably between about 25% and
about 40% under the forces associated with wearing the sanitary
napkin in a pair of panties. Preferably, the sanitary napkin is
capable of such extension under forces of between about 50 - 100
grams and about 1,000 - 1,500 grams, more preferably under forces
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barrier film is in an extended condition. The stretchable barrier
filmis 'then'rel axed which provides a plurality of rugosities in the
nonwoven web. The nonwoven material preferably has a plurality of

super absorbent nmaterial- particles affixed thereto or distributed therein.
The stretchabl e absorbent structure nay be usg¢d as is, or the nonwoven side
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It is to be understood that all of the limits and ranges specified
herein include all narrower ranges, limits, and amounts that are
within the specified 1imits and ranges. As shown in Fig. 5, the
sanitary nabkin can also be provided with a "force wall" to
prevent elongation past a certain amount without substantial
increases in the amount of force applied to the sanitary napkin.

The individual components of the sanitary napkin 20 of the
present invention will now be looked at in greater detail with
reference to FIGS. 1-3.

The absorbent structure 42 of the present invention is shown
in Figs. 1 and 2 as underlying the topsheet 38. The absorbent
structure shown 1{s preferably elastically stretchable. (The
absorbent structure may be referred to as the °“stretchable
absorbent structure® for brevity.) The stretchable absorbent
structure 42 serves as the means for absorbing menses and other
body fluids and as a backsheet that prevents exudates that have
been absorbed from wetting articles that come in contact with the
sanitary napkin such as the wearer’s clothing and undergarments.

The stretchable absorbent structure 42 is a three-dimensional
structure provided with an absorbent surface that has peaks and
valleys therein. In the embodiment shown in Figs. 1-3, the
stretchable absorbent structure 42 comprises an absorbent
component, such as a nonwoven web 43, that is laminated to a
stretchable liquid impervious component, barrier film 40. The
barrier film 40 provides the absorbeat structure with its
stretchability (and serves as a barrier to liquids). The nonwoven
side of the stretchable absorbent structure 42 1is preferably
covered with a liquid pervious topsheet. In other embodiments
such as in the case of the sanitary napkin shown in Figs. 1 and 2,
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This is the replacenent sheet ; Whi |l e the specification
concludes with claims particularly pointing out and distinctly claimng the
subj ect ‘matter which is regarded as formng the present invention, it is
believed that the invention will be better understood fromthe fol | ow ng

description which is taken in conjunction wth the acconpanying draw ngs in
whi ch: _ 10 )

the stretchable absorbent structure is covered by a topsheet and a
superabsorbent material containment layer and and then a topsheet.

The absorbent structure 42 is formed by laminating the
nonwoven material 43 to the stretchable barrier film 40 when the
* barrier film is in an extended condition. The stretchable barrier
film 40 is then relaxed. The laminate structure preferably has
superabsorbent, hydrogel-forming material particles or fibers 41
disposed on or within the nonwoven component of the laminate. As
shown in Fig. 3, when the absorbent structure 42 is in its
unextended state, the surface of the -absorbent structure is
textured, and is preferably characterized by a plurality of
rugosities 66.

The nonwoven component 43 of the absorbent structure can
comprise a variety of types of nonwoven materials. Suitable
nonwoven materials include, but are not limited to carded,
spunbonded, wet-laid, meltblown, hydroentangled, combinations of
the above, or the like materials. The nonwoven materials can
comprise fibers made of natural or synthetic fibers. Suitable
natural fibers include cellulosic and cotton fibers. Suitable
synthetic fibers comprise polyolefinic wmaterials, such as
polyester, polypropylene, and bi-component fibers. The fibers
comprising the nonwoven material preferably have a denier per
fiber of between about 1 and about 30. The fibers comprising the
nonwoven material can be of uniform or mixed material composition
and/or denier. The nonwoven material preferably has a caliper of
between about 0.07 mm and about 0.30 mm and a basis weight of
between about 9 g/m2 and about 25 g/me.

The fibers of the nonwoven material and the material itself
can be provided with a surface treatment that may either be
hydrophilic or hydrophobic. The nonwoven material can be rendered
hydrophilic by corona discharge treating the same, by
incorporating surfactant into the fibers, by spraying surfactant
onto the fibers of the nonwoven material, or by other known
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FIG 1is atop plan view of the stretchabl e absorbent structure of the
present invention in a preferred sanitary napkin enmbodiHgegHeeWidBednRaplatddn

of the topsheet cut away to show the underlying structur 21is
a cross sectional view of the sanitary napkin shown in Fimullgﬂgm%
Fine 2-2 of FIG 1. FIG 3 is a perspective view

of the stretchabl e absorbent structure of thejpresent invention.

FIG 4 is a top plan view showing the extensibility of the sanitary napkl n. .
FIG 5 is a table which shows preferred rel ationshi ps between the magnitude
of stretching forcoethgdsli Al sudtabie srfiactany foxpkprayingl onbe thetnonwovene is

sani tary napkin st ipghgdhersé 200 MPBPLontd, THEN Williamsport, Pa. .

In variations of the nonwoven material described above, the
nonwoven material may comprise capillary channel fibers (i.e.,
fibers having intra-fiber capillary channels, especially on their
exterior surfaces). Capillary channel fibers may be used to.
assist in the transportation of liquids (either per se, or in a
particular direction). Suitable capillary channel fibers are
described in U.S. Patent 5,200,248 issued to Thompson, et al.
April 6, 1993. In other variations, when the nonwoven component
is comprised of synthetic fibers, small amounts of natural fibers
including cellulose fibers, such as Northern softwood Kraft
fibers, or cotton fibers can be included in the nomwoven material
to assist in the absorption and transportation of liquids. -

The superabsorbent material comprises hydrogel-forming
polymeric gelling agents which may also be referred to as
"absorbent gelling materials®. Polymeric gelling agents are those
materials which, upon contact with liquids such as water or other
body liquids, imbibe such liquids and thereby form hydrogels. In
this manner, liquids discharged into the stretchable absorbent
structure 42 can be acquired and held by the polymeric gelling
agent, thereby providing the articles herein with enhanced
absorbent capacity and/or improved liquid retention performance.
The polymeric gelling agent which is employed in the absorbent
structure 42 will generally comprise particles 41 of a
substantially water-insoluble, sl'ightly cross-linked, partially
neutralized, hydrogel-forming polymer material. The polymeric
gelling agent used in the present invention can be in any form,
including, but not limited to, in the form of pellets, flakes, or
fibers.

The superabsorbent material, if in the form of particles (as
opposed to fibers), are preferably affixed (i.e., adhered) to the
nonwoven material. This can be done in a number of different ways
before or after the nonwoven component is b_dnded to the barrier
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film. These different ways of adhering the superabsorbent

material particles to the nonwoven material include, but are not
limited to the following. '

The superabsorbent material particles can be adhered to the
nonwoven material by the use of moisture (e.g., steam, water mist,
or by pre-wetting the superabsorbent material particles before
they are placed on the nonwoven material. ' The superabsorbent

material particles can be adhered to the nonwoven material by the

use of conventional adhesives, including, hot-melt adhesives,
water based adhesives, and other types of adhesives known in the
art. The adhesives can be applied in any type of suitable
configuration known in the art, including, but not limited to
sprays, spirals, and the 1like. The superabsorbent material
particles can also be adhered to the nonwoven material by using a
chemical (preferably, a non-toxic chemical) such as glycerol or
glycerin, or other chemical to swell the superabsorbent material

particles -and make the surfaces of the particles tackylso they

adhere to the fibers of the nonwoven material.

If the superabsorbent material is in the form of fibers, the
fibrous Superabsorbent material is preferably combined with any
other fibrous material used to make the nonwoven and formed
integrally into the nonwoven component. Alternatively, the
nonwoven material can be comprised entirely of the fibers of
superabsorbent material.

The longitudinal side edges 42C and end edges 420 of the
absorbent structure 42 may be sealed to prevent the wicking and
expulsion of liquid or liquid-containing superabsorbent material
from the napkin when it is worn. The edges of the absorbent

‘structure 42 may, for example, be wrapped or covered by a tissue

layer. Alternatively, the edges of the tissue may be folded, or
otherwise manipulated to prevent the wicking and expulsion of
liquid or liquid-containing superabsorbent material particles 41
from the absorbent structure 42. In other alternate embodiments,
the longitudinal and end edges 22 and 24 of the sanitary napkin 20

dRlcbed
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The term "sanitary napkin", as used herein, refers..to an article which
IS worn by femal es adj acent to the pudendal region that is intended to
absorb and contain the various exudates which are di scharged fromthe body
(e.g., blood, nenses, and urine). It should be understood, however, that
t-he stretchabl e absorbent structure of the present invention can al so be
used with ot her™®enini-ne hygi ene or cataneni g pads such as panty liners,
or other absorbent articles such as diapers, incontinence pads, and the

l'i ke. The sanitary napkin 20 has two surfaces, a |iquid pervious

body-contacting mayfbeeeabed fobothis purposés AZD/perhibntasedlisObiidind the

| nper vi ous gar nent e 8 The.sani tary .napkin 20,is shown in FIG 1
as viewed fromi tspegt%)mo%ltgguro%gctéhezo .M§ e B{mgs%f as&?"}?)A"P }ggfﬂhd%?'_‘to
be worn adj acent tl@ngHienbagiyiog. t ary weak ds. intEndedgte memaims fof dhe AGAtiYn t he
sanitary napkin 2Qfi ehelisé F ﬂﬁbogﬁﬂitt‘irfin%kﬁﬂﬂ I's intended to be placed

adj acent to the wearer's undergarnents when the sanitary napkin 20 is worn.
The barrier 40 is impervious to liquids and, thus, prevents
body fluids from soiling the clothing of the user. The barrier 40
may be manufactured from a range of extensible, preferably
stretchable, more preferably elastically extensible, 1liquid
impervious materials.

In the preferred embodiment shown, the barrier 40 comprises a
film, barrier film 40. Suitable films include an extensible,
preferably elastically extensible film such as a film made in
accordance with U.S. Patent 4,476,180 issued to Wnuk on April 16.
1991. One such film is Exxon elastomeric film EX-500 (formerly
EXX-7) made by Exxon Chemical Company of Lake Zurich, IL. Another
preferred film is an extensible adhesive film Formula #198-338
manufactured by the Findley Adhesives Company of Wauwatosa,
Wisconsin. The Findley adhesive film is a fluid impervious film
capable of extending 200 - 300%. It is preferred because it is
also elastically extensible. '

The absorbent structure 42 is assembled by stretching the
barrier film 40 at least part of the way toward its completely
stretched condition, and laminating the barrier film 40 and the
nonwoven together 43. The barrier film 40 is preferably stretched
about 150% of 1its unstretched length (that 1is, 1.5 times its
unstretched length). The barrier film 40 and nonwoven 43 may be
laminated in any suitable manner which provides the absorbent
structure formed thereby with stretchability and a three
dimensional surface. Preférab'ly, the barrier film 40 and the
nonwoven 43 are laminated by applying adhesive in the form of
parallel beads oriented in the longitudinal direction of the
finished absorbent structure 42. When the tension is removed from
the film, the barrier film 40 will retract foru_;j_pg a plurality of

‘his Sheet Has Been

i



The sanitary napkin 20 has two centerlines, a IongitudiFaI centerllne m
and a transverse centerline T. The term "l ong®

as Be dT
herein, ‘refers to a line, axis or direction in the plane
napkin 20 that is generally aligned with (e.g., approxi to

a vertical plane which bisects a standi ng wearer into Ieft and rlght body
hal ves when the sanitary napkin 20 is worn. the terms "transverse"

"l ateral” used herein, are interchangeable and refer to a line, aX|s or
direction which lies within the plane gﬁ th? sanlt%ry napkin 20 that is
general |y per pendi c,tL'l'P’étsr"eﬁFtﬁ%gqsdﬁbqstu nal Tofsr ewt) onP"‘P'I‘@ ithe h ARsotbent
the sanitary napkirstPdctare d2hwitht Yengd padied] axaedsibonigyt udi nal edges 22 and
two spaced apart transverse or end edges (or "ends") 24, which together
formthe periphery 26 of the sanitary napkin 20. The sanitary napkin
20 can be of any thickribes, absarbentdi rigructuxei veary alisbckbe rptavided| ywith

thin, —or even V%fu)’h-‘d'i‘i-&hon Tog RSN fIEforOktfdtenabiNit @Y.y Wﬁ%'&nzge
shown in Figure 1 o
is the repl acement H%e'tp any suitable manner. For example, the absorbent structure
: "can be provided with multi-direction stretchability by
simultaneously stretching the barrier film in more than one
direction during lamination. In other alternitive embodiments, a
mechanical operation such as ringrolling or creping can be
performed on the absorbent structure following lamination.
Alternatively, the nonwoven material can be bonded to the barrier
film using bond patterns that provide multi-directional stretch.
For example, the barrier film can be stretched and the adhesive
can be applied in a spot or diamond pattern and.the nonwoven
applied, to provide multi-directional stretch.

Many alternative embodiments of the absorbent structure of
the present invention are possible. For example, as shown in Fig.
3, another layer of nonwoven material 45 can be secured to the
other side of the barrier film 40. In other variations, the
amount that the barrier film is stretched and the glue pattern can
be varied to vary the size and shape of the rugosities (e.g., more
stretching and larger spaces between the glue bonds will yield
larger rugosities). In alternative embodiments, the nonwoven
material layer can be folded into a nonwoven sandwich and then
laminated onto a pre-stretched barrier layer.

The absorbent structure can also be provided with density
gradients, capillary gradients, superabsorbent gradients, lower
density and lower average basis weight acquisition zones, and the
1ike. For example, regions of high density can be imparted to the
absorbent structure by compression to enhance liquid acquisition,
storage, and distribution.

The absorbent component of the absorbent structure 42 is also
not limited to the particular superabsorbent material-containing

I'S



7 drawings is intended to be an exarrpl e of {Hy@ééén HepiatedT
sani tary napkin, preferably an "ultra-thin' sanitary na d be
under st ood, however, when view ng these figures the nu “Ml

materi al shown cause the sanitary napkin 20 to appear n it
actually is. An "ultra-thin" sanitary napkin 20 preferably has

caliper of. less than about 3 mllinmetersl§ The thin sanitary napkl n 20
shown shoul d al so be preferably relatively flexible, so that it is

confortable for the wearer. Exanples of ultra-thin sanitary napkins are
described in U S. hefweMens mptentalogascribed, sove 65Thesabsarbent @omponentncan

August 21, 1990, agehphwsé | aRg. nihQ@ﬂia‘lre@MCtM/eltHe art  forF! Sacn? pipYSe.t he

| ndi vi dual corrponeﬁlt Sl?t];lw{[inge esx%rrnlplﬂtes Ync%ge natural materials such as comminuted

wood pulp which is generally referred to as airfelt, creped
_cellulose wadding, modified cross- -1inked cellulose fibers (such a
‘those described in U.S. Patent 5,217,445 issued to Young, et al.
on June 8, 1993), capillary channel fibers, absorbent foams,
_ absorbent sponges, synthetic staple fibers, polymeric fibers, peat
'EOSs, or any equivalent material or combinations of materials.

In embodiments in which an extensible adhesive film is used
.as the barner film, the film can be used "as is" in the sanitary
napkin 20. For example, one side of the .adhesive film (the
designated 40A in Fig. 3) can be adhered to the nonwoven material
43. The other side 40B, comprising the garment-facing side of the
barrier film 40, may be used as a panty fastening adhesive.
Alternatively, the side of the adhesive film that forms the
garment-facing side. 40B_may have its adhesive surface at least
partially covered (or “"blocked" to eliminate 1its adhesive
cﬁaracteristics) The adhesive body -facing side 40A of the
barrier film can also be complete'ly or partially blocked.

The exposed adhesive can be blocked in a number of suitable
ways. These include, but are not limited to attaching a layer of
""nonadhesive material to cover the exposed adhesive, and brushing
or sprinkling a powdered material such as talcum powder or corn
starch on at least part of the exposed adhesive. The partial
blocking of the exposed adhesive on the garment-facing side 40B of
the barrier film 40 can be used with the remaining exposed
adhesive to create particular panty fastening adhesive patterns.

In still other embodiments, an adhesive film can be created _
with one side that has adhesive tack, and one side without tack.
One suitable adhesive film having these characteristics is a
composite structure comprising a nonwoven ei_astomeri'c film with a
low modulus pressure sensitive adhesive, such as adhesive film
Formula #198-338 which is available with a blocking film such as



20 of the present invention. The sanitary napkin 20 shown in FIG 2
conprises-a liquid pervious topsheet 38, the absorbent structure 42
under | yi ng the topsheet 38, and a superabsorbent material containnment |ayer
46 positioned between the topsheet and the absorbent structure 42. The

t opsheet and superabsorbent material containngnt |ayer may be chosen from
conponent's .described in PCT Publication Nos. M0 93/01785 and 93/01786. The
sani tary napkin may, thus be conprised of one or nore extensible

t ddi ¢ t d f b i
comprised of i el EndeEnIic SRIRRCRER O eI, AesHer  chodnd o Hféhy'.. )
The extensibility nfteriadssare tfartheradeseribed i(sndused for athémpurpases) in
fashion 1010, s, Pint 0% 95 CNhbl do AR e8] Oich SEVPTE, U001,

articles that can |ncrease in Nensi_ons

pl ane. The x-y pl¥#fel-$s %P%P*ar%%érﬂéﬁaﬁ?%ﬂeﬁa%lMéF"st ek d - f&%e&“%?tt%e
sanitary napkin 201991The term extensible includes articles that are
stretchable and elastically stretchable (defined below). The sanitary

napkin 20 shown in Figure 4 is preferably extensible both in length and
wi dth. The sanitary nHgkiabsarbent rstouttare cd2oofi thenpeeseotvelnyent ioayprovides

a large number of advantages The elimination of many tissue
‘layers and folding operations substantially reduces the cost of
making the absorbent structure and allows the absorbent article
containing the same to be made very thin and flexible.

The rugosities associated with the nonwoven material provide
more voids and large voids (that is, a higher void volume) than
homogeneous web structures or laminate structures. The voids are
useful for providing areas for the superabsorbent material
particles to swell into after they absorb liquids. This is
beiieved to provide the absorbent structure with greater liquid
holding capacity for the same amount of superabsorbent material in
comparison to laminate structures which have superabsorbent
material between the layers of the laminate.

The rugosities are also believed to permit the use of higher
concentrations of superabsorbent material per given area (e.g.,
per cm?). Higher concentrations of superabsorbent materials can
also be effectively added to critical regions of the absorbent
article because there is a z-directional distribution of the
superabsorbent material in a structure with a high void volume.
{The process of depositing the superabsorbent material on a
structure with rugosities, or on a planar structure that is later
provided with rugosities will create a z-directional distribution
of superabsorbent material.) In addition, the absorbent structure
can be provided with an excess concentration of superabsorbent
material when the absorbent structure is in a relaxed state, which
will produce a superabsorbent material concentration within a
desired target level when the absorbent structure is extended
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napkin 20-is extensible at least in the |ongitudinal enReMade
8 The sanitary napkin 20 nmay in sonme preferred enbo
addition to being extensible, also be stretchable.
"stretchable", as used herein, refers to articles that are exten5|ble when
stretching farces are applied to the article jgnd offer sone resistance to
stretching. More preferably still, the sanitary napkin 20 nmay be
elastically stretchable. The terns "elastically stretchable” or

"el astically extensiblHie asueficet andeshitiies bel soy provideus. "Shege® tvolume for

used herein, mean ¢{Rah - MREN ol fingt E@hﬁg'&gf;ﬂ fgu i3t Unt ATIRES ark Sbsrbld 2TY

napkin will tend to
by the superabsorbent material particles. The surface rugosities

- also provide a softer-feeling, more resilient (“cushy") structure
for improved wearing comfort. In addition, previous attempts to
place particulate superabsorbent material directly on a thin
barrier of the type used in the present invention resulted in pin
holes being formed into the barrier, particularly when pressure
was applied on the absorbent article during manufacture or wear.
This would result in liquid leaking through the barrier or the
superabsorbent material particles from escaping through the
barrier both during manufacture and in use. The nonwoven material
used in the absorbent structure reduces or eliminates this problem
by providing a cushion that prevents such pin holes from forming
when pressure is applied to the absorbent structure.

only be extensible in one of these directions. Preferg| ﬁi he sanltary

The topsheet 38 comprises a 1iquid pervious component that is
in close proximity to the skin of the user when the sanitary
napkin 20 is in use. The topsheet 38 is preferably as compliant,
soft feeling, and non-irritating to the user’s skin as possible.
The topsheet 38 should further exhibit good strikethrough and a
reduced tendency to rewet, permitting bodily discharges to rapidly
penetrate it and flow toward the absorbent structure 42, but not

allowing such discharges to flow back through the topsheet 38 to
the skin of the wearer.

_ The topsheet 38 has two sides (or faces or surfaces),
including a body-facing side 38A and a garment-facing side 38B.
The body-facing side 38A of the topsheet 38 generally forms at
Jeast a portion of the body-contacting'surface ("body surface”)
20A of the sanitary napkin 20. The topsheet 38 has two
~ lTongitudinal edges 38C and two end edges 380. (A similar
numbering system applies to the other components of the sanitary
napkin. That is, the side of the component facing the wearer’s
body can be designated by the number of the component and a
reference letter "A". The side facing the wearer’s undergarments
can be designated by the number of the component and



return toward its

unext ended or unstretched (or "original") dinensions.

sanitary rmapkin 20 need not return all the way to its unstretched

di mensi ons, however. It may, as shown in Figure 4, return to rel axed
di nensions, (such as LR and WR) between its unstretched di mensi ons and
ext ended (or stretched di nensions) LS and W&. Maki ng the sanitary napkin
elastically stretchable wll reduce the undes)g abl e tendency of the
sanitary napkin to gather longitudinally inward (i.e., bunch

| ongi tudi nal ly) when forces which tend to stretch the sanitary napkin are

renoved. This is
The sanitary napki g,

ext ensi bl e wi t hout atta

mr ﬂemrarn'y t Thee siderandhendvedges 'can phendesignated bycthe
gé]\d {Hae cehp%ﬂw@gndsttwcrmﬁe e1PREr 8 yanaade

separate astic strands in an extensib

condition to erthe'respﬁ%hé!ahh)ary napki n or the absorbent structure The
sanrtary napki n and the absorbent structure can, thus, said to

'non- el asti cat ed”

The

be

or 'non: |crze e Y. | nd
t he absor bent structur% spiga 1& msgseﬁégquyw(%]#%f#éuﬁ%{llfgﬁléla % rgﬁgae
st rands. Thef swaterialy rapkidings htefnotabimitedt toswayes |andtn@wamunts
_materials, apertured formed thermoplastic films, apertured plastic

films, hydro-formed films, porous foams, reticulated foams,
reticulated thermoplastic films, and thermoplastic scrims.
Suitable woven and nonwoven materials can be comprised of natural
fibers (e.g., wood or cotton fibers), synthetic or modified
natural fibers (e.g., polymeric fibers, such as polyester,
polypropylene fibers, and polyethylene, or polyvinylalcohol,
starch base resins, polyurethanes, cellulose esters, nyion, and

rayon fibers) or from a combination of natural and synthetic

fibers. When the topsheet 38 comprises a nonwoven web, the web
may be spunbonded, carded, wet-laid, meltblown; hydroentangled,
combinations of the above, or the like.

Apertured films are generally preferred for the topsheet 38

because they are pervious to liquids and, if properly apertured,
have a reduced tendency to allow liquids to pass back through and
rewet the wearer’s skin. Suitable fiims are described in U.S.
Patent 3,929,135 issued to Thompson on December 30, 1975, U.S.
Patent 4,324,426 issued to Mullane et al. on April 13, 1982, U.S.
Patent 4,342,314 issued to Radel et al. on August 3, 1982, U.S.
Patent 4,463,045 issued to Ahr, et al. on July 31, 1984, and U.S.
Patent 5,006,394 issued to Baird on April 9, 1991.

The topsheet 38 can be made extensible by performing a
mechanical operation, such as pleating, corrugating, or ring
rolling on the topsheet material to provide folds in the topsheet
that are able to open when the topsheet is stretched. Such a
process can be performed on many of the topsheet materials
described above. In one preferred embodiment of the present
invention, the topsheet 38 is made in accordance with U.S. Patent
4,463,045 and ring rolled to provide it with a . degree of
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described in PCT Publication Nos. W) 93/01785 and W 93/01786. To

sumrarl ze t he sane,

the sanitary napkin is preferably capabl e of extending

about 5%to I'ess than about 50% nore preferably between about 10% and
about 40% and nost preferably between about 25% and about 40% under the
forces associated with wearing the sanitary napkin in a pair of panties.
Preferably, the sanitary napkin is capable of jguch extension unter f-orces
of between about 50 - 100 grans and about 1,000 - 1,500 grams, nore
preferably under forces

This is the repl aC@Bﬁg‘ﬂtuéﬁﬂﬁ extens1bﬂity Such a topsheet is described in U.9. of .

bet ween about™ 250
be extensible in t

G460, 951 BReVh S80S o/ iog RIER -HONEHY 2"

tabl e which sets. f#avingsDeformed i Secbions WhinheProvide A Substantiaﬂy Increased

Elasticity To The Web™, filed in the name of John J. Curro, et al.
on August 25, 1992. '

Suitable processes for ring rolling or 'pre?corrugating' are

described in U.S. Patent 4,107,364 issued to Sisson on August 15,
1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in
co-pending, commonly assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application
Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991,

The fold lines in the corrugations of a ring ro]Ted.topsheet

preferably run in the transverse direction so the topsheet is
longitudinally extensible. In other embodiments, the fold lines
could run in the longitudinal direction, both directions, and/or
other directions. The topsheet 38 will be extensible in
directions perpendicular to the fold lines.

In a preferred embodiment, the topsheet 38 is hydrophilic so

that liquids will transfer through the topsheet 38 faster. This
will diminsh the likelihood that body exudates will flow off the
topsheet rather than being absorbed into the absorbent structure.
The topsheet can be rendered hydrophilic by treating it with
surfactants. Suitable methods of applying surfactants are
described in U.S. Patents 4,950,264 and 5,009,653 1issued to
Osborn. '

In addition, in preferred embodiments, the inner surface 388

of topsheet 38 1is secured in contacting relation with an
underlying absorbent layer. This contacting relationship results
in 1iquid penetrating topsheet 38 faster. The topsheet 38 may be
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of forces*for the extensibility of preferred absorbent artlcles It is to
be understood that all of the limts and ranges speC|f' H@Been ReblEEH T
all narrower ranges, linits, and anbunts that are withi |

limts and ranges. As shown in Fig. 5, the sanitary nap

provided with a "force wall" to prevent elongation past a certain anbunt

wi t hout substantial increases in the amount o20force applied to the

sani tary napki n. The i ndi vi dual components of the sanitary napkin 20

of the present invention will now be | ooked at in &reater detail- with
reference to FIGS. kep in a contaetiagsselatiensivipuwitly canqunderlyieg plaveenby

| BvenL l o? lts sh?wn bofid frigd the topsétide® ﬁsth@dﬁﬂér}’l'ymfg 1a ton&weﬁ,h% is hoe
absorbent structuré re e | c3
(The absor bent str&@f?sj{bgmﬂ%y‘eﬁ%s 5¥e$°r3’ ‘¥ h&s?f %':{"etteﬂ gg@s@r 8-
structure" for brfecetof the uhderhtingtlayeb! e Theltopskeatt 3&t<rancbe|rrnm€amedves
as the neans for algor, S.an b S
that prevents exudgtﬁ escmt‘ﬂ&tne‘g\f}'g @eﬁnd‘;tgﬁhg gg%ﬁruﬁ’ﬂ dfm@@#engr tb Qgéﬁﬁﬂ
come in contact wi 3@hesiyes between the topsheet and the underlymg component, by
entangling the fibers of the underlying layer with the topsheet,
by fusing tt_le topsheet 38 to an underlying absorbent layer by a
plurality of discrete individual fusion bonds, or by any means

known in the art.

The superabsorbent material containment component (or
"containment layer") 46 is positioned between the topsheet 38 and
the absorbent structure 42. The containment layer 46 is used to
prevent any loose superabsorbent material particles 41 in the
nonwoven component 43 from passing through the topsheet 38 (and
out of the sanitary napkin) either during manufacture or wear.

The containment layer 46 may comprise any material that is
suitable for the above purpose which does not interfere with the
transportation of liquids that pass through the topsheet into the
absorbent structure. Suitable containment layers are described in.
PCT Publication Nos. WO 93701785 and WO 93/01786. Other suitable
materials for the containment layer comprise creped tissue paper,
and meltblown composites, such as product number 8144-102 obtained
from Fiberweb North America of Simponsville, SC. The containment
layer 46 may also comprise any of the material specified as being
suitable for use as the topsheet {f fibrous superabsorbent
material is used. Such materials are believed to be particularly
useful in preventing the superabsorbent material from "bleeding”
through to the body facing surface of the product, where fibrous
superabsorbent material is used.

The containment layer 46 can be made extensible by performing
a mechanical operation, such as pleating, corrugating, creping, or
ringrolling the material used for the containment layer.
Preferably, the containment layer 46 1is provided with



sanitary napkin such as the wearer's clothing and under gar nents. The
stretchable absorbent structure 42 is a three-dinensional structure

provi ded with an absorbent surface that has peaks and valleys therein. |In
the enbodinent shown in Figs. 1-3, the stretchable absorbent

structure 42 conprises an absorbent conmponent, such as a nonwoven meb
43, that is lahinated to a stretchable I|qU|d1|nperV|ous conponent ,

barrier film40. The barrier film40 provides the absorbent structure with
its stretchability and sgrve as a barrier t QUIdS The nonwoven si de

of the stretchabl X Sb%’(?r‘ t'ﬁ!iéf'gjr‘@e@me Lysue apAPET chAVAPR Petwean o
liquid pervious tZoxshsER00% |sﬁrﬁche(1 enbcvipmrtt 6f Sxténdifg ibetwéed absig Df2 t he

.igm tary napkin SI\‘.\M} bntzmegs 1t} W\gmal 1ength) The corrugations should be
perpendicular to the direction of desired stretch. Such tissue
sheets can be made by a number of processes. The tissue paper may
in one embodiment, be conventionally creped tissue. For example,
the tissue paper may be a BOUNTY tissue that has retained
substantial crepe after removal from the Yankee dryer in the
papermaking process. A process for making such a tissue fis
described in U.S. Patent 5,098,522 issued to Smurkoksi, et al. on
March 24, 1992.

The components of the sanitary napkin described above (the
topsheet, the containment layer, and the absorbent structure) can
be secured together in any suitable manner that allows the

\ sanitary napkin 20 to extend. In the preferred embodiment shown
in Figure 1, the components of the sanitary napkin 20 are sized so
that the edges of the topsheet 38 and barrier film 40 extend
outward beyond the edges of the nonwoven component 43 of the
absorbent structure 42. The topsheet 38 and the containment layer
46 are placed on top of the absorbent structure 42. The portions
of the edges of the topsheet 38 that extend outward beyond those
of the nonwoven 43 are secured to those of the barrier film 40.
As shown in Figure 1, the topsheet 38 is preferably secured to
barrier film 40 along a seam 90. Seam 90 is preferably liquid
impervious. The seam 90 can be formed by any means commonly used
in the art for. this purpose such as by gluing, crimping, or
heat-sealing.

The above is a preferred embodiment for ease of construction.
(Other means of uniting the various components can be used.) For
instance, the absorbent structure of the present invention can
also be used in so-called "tube" products. In these products, a
1iquid pervious cover material (such as topsheet material) can be
wrapped completely around the absorbent structure and secured to
the absorbent structure.
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superabsorbent mat eri al contai nnent | ayer and and then
The absorbent structure 42 is formed by | aninating the
to the stretchable barrier film40 when the barrier fi

the stretchabl e absorbent structure is covered by a toR ﬁet and a

condition. The stretchable barrier film40 is then rel axed.

en ReplacedT

aI 43
nded

The Ian1nate

structure prefeerably has superabsorbent, hydregel -fornming naterial
particles or fibers 41 disposed on or within the nonwoven conponent of the
| am nat e.
unext ended state,

is preferably charaﬁ n' ﬁﬁd bQYpr%v{Uddrﬁ’it'hW Akt &9 OSduch &3 Ppessure sensitgfgl

nonwoven conponent

types

of

As shown

nonmove

in Fig. 3, when the absorbent structure 42 is inits

t he sﬁ]ﬂ‘l'&c@ shows hthaththe lgampentt isucface e20Bs of eidteusashitapyd

of % %sor bent structure ¢an co
1¥¢; 5,5 to

geHTe the ?R?HW\.YeHah'ﬂt"e?q Hos thh(ﬂf‘lt@ obua

are not limted to pﬁﬂt)d&d Trepuabigesdeel, cant - béii GppTiddt bl pWsevBydlr 0%‘{@89& ed,
conbi nations of theoafRifatiBhs ! NBrdfelfed BhfRdsidb S attern@eapeo eSribed oy H:’Fll S

can

Publication Nos. WO 93/01785 and 93/01786. The adhesive fastener
50 can be extensible, inextensible, or a combination of extensible
and inextensible adheisves.

If the adhesive 1is extensible, it preferably extends
approximately the same amounts as the sanitary napkin as set forth
in Table 1. Suitable extensible adhesives include extensible
adhesives, per se, and extensible adhesive/barrier film
combinations. Any extensible adhesives known in the art can be
used. Suitable extensible adhesive/barrier film combinations
include, but are not limited to non-extensible adhesive used on an

extensible barrier film material; elastically stretchable adhesive

films such as Findley adhesive 198-338; or spray adhesives such as
3M adhesive 1442 on a low modulus elastic film.

Suitable 1inextensible adhesives may be those adhesives
specified as 0.6 mil pass available from Century Adhesive as
product number A305-4, or from Anchor Continental, Inc., 3 Sigma
Division, of Covington, Ohio, and Fuller H-2238ZP manufactured by
the H.B. Fuller Co. Suitable inextensible adhesive fa§teners are
described in greater detail in U.S. Patent 4,917,697.

The adhesive fastener 50 is preferably covered with a release
liner (or cover strip) 52. Any commercially available release
liner can be used. In one preferred embodiment, the release liner
can be replaced by a wrapper that provides both an individually
packaged sanitary napkin and a container for disposing the
sanitary napkin after use, such as s described in U.S. Patent
4,556,146 issued to Swanson, et al. on December 3, 1985.

The fasteners have been initially described in terms of
adhesives for simplicity of description. The types of fasteners



conprise fibers made of natural or synthet|¢ fibers. Suitable natural

f.l bers | ncl-ude cel lulosic and cotton fibers. Suitabl eh,%Eggg,tagg ﬁ a&ﬁ‘EiT

conprise’ polyolefinic materials, such as polyester,

bi - conponent fibers. The fibers conprising the nonwove

preferably have a denier per fiber of between about 1 an

fi bers conprising the nonwoven material can b&of uniformor nixed naperlal
conposi tion and/or denier. The nonwoven naterial preferably has a cali per

of between about 0_.Q7 and_abqut, 0. 30 mm and .a basi s t of between
about 9 g/n2 and aﬁgﬁtm}s Ql‘ﬂgg to dq’?ﬁé"efsl’bé}"g’eﬁrth "Hg?f\m(?erfaﬁr%ﬁ"@ﬁ al
and the material itseludecbut laee motviieidedi td) adhesive afasteningt nedn's, t Suth a8y

I b dered -
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i ncor por ati ng surf&%'l‘%?r’i?ﬁ%o“ﬁ Héhefﬂb%ﬁr and mechanigy) fgstanersct ant onto the
fibers of the nonwoven material, or by other known

The following Example further illustrates the practice of the
present invention. The following Example, however, js not
intended to limit the scope of the absorbent articles encompassed
herein.

EXAMPLE

The topsheet 38 is made in accordance with U.S. patent
4,463,045 and ring rolled to provide it with extensibility. The
containment layer is a single ply of creped BOUNTY tissue. The
nonwoven layers are 1lg/m2 polypropylene manufactured by Scott
under the product code 2022CA. The barrier film is 1.5 mil
caliper flim known as EXX-7A obtained from Exxon Chemical Company.

The stretchable absorbent structure is initially prepared by
stretching the barrier film to about 1.5 times its original length |
and extruding Findley H-2031 glue onto both sides of the film.
The glue 1is applied in the form of continuous filaments
approximately 1 mm wide which are separated by approximately 3/8°
(9.5 mm). The Scott nonwoven is laminated onto both sides of the
film, forming a trilaminate. The stretchable absorbent structure
is then cut into the desired shape for the sanitary napkin.

A spiral pattern of Findley 2031 adhesive is applied to one
side of the stretchable absorbent structure and 1.0 gram of Nalco
1180 absorbent gelling material (AGM) 1{s distributed over the
surface of this side of the stretchable absorbent structure. The
side of the absorbent structure with the superabsorbent material
is covered with a single ply creped tissue (% elongation to break
is greater than or equal to 200%). A layer of Findley 2031
adhesive is applied in a spiral pattern to the outwardly facing
side of the tissue. Hot melt Findley adhesive 990 is applied



met hods. - A suitaple surfactant for spraying onto the nonwoven is
Pegosperse 200 M. by Lonza, Inc., WIIliamsport, Pa. hlSSheeﬂHBs\BB’ethblédi’éﬂTOf

t he nonwoven material described above t he nonwoven nat g"ma’"m gm‘I! |se
chann

capillary channel fibers (i.e., fibers having intra-fib
channel s, "especially on their exterior surfaces). ary

fibers may be used- to assist in the transpopjation of i quids (either per
se, or in a particular direction). Suitable capillary channel fibers
are described in U S. Patent 5,200,248 issued to Thonpson, et al. on Apri

6, 1993. In other along atheonedgexhof the bariercind OtHRONERG irel eANRbpsiREt Of

T bers, Csuch as TBETHr B¢ WDEYRHIBGMEPart1affy dsse)el sxBoucis thEE tpe

be included in the produgty oml irsteetch| in dhasbngitudrinﬂhdimﬁdorpt i e asslembly

transportation of ljsquindfi- pressed together. Fuller extensible adhesive 2254 is
applied to the back of the barrier as a panty fastening adhesive .
(PFA). One skilled in the art can easily re-orient the materials
to produce lateral stretch. '

While a preferred sanitary napkin embodiment has been™
described, numerous other sanitary napkin embodiments are
disclosed in the literature. These could be provided with a
stretchable absorbent structure. Some of such sanitary napkins
are described in U.S. Patent Application Serial No. 07/944,764
filed in the name of Cree, et al. on September 14, 1992, and in
U.S. Patents 5,009,653 and 4,950,264, issued to Osborn on April
23, 1991 and August 21, 1990, respectively.

The terms “"panty liner® or ‘“pantiliner® refer to absorbent
articles that are less biﬂky and less absorbent than sanitary
napkins which are often worn by women between. their menstrual
periods or in combination with a tampon. An example of an
absorbent article in the form of a pantiliner is disclosed in U.S.
Patent 4,738,676 entitled "Pantiliner" issued to Osborn on April
19, 1988.

The term *incontinence article® refers to pads, undergarments
{pads held in place by a suspension system of same type, such as a
belt, or the 1like), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the 1ike,
regardless of whether they are worn by adults or other incontinent
persdns. Some examples of 1incontinence articles that can be
provided with a stretchable absorbent structure are disclosed in
U.S. Patent 4,253,461 issued to Strickland, et al. on March 3,
1981; U.S. Patents 4,597,760 and 4,597,761 issued to Buell; the
above-mentioned U.S. Patent 4,704,115; U.S. Patent 4,909,802
issued to Ahr, et al.; U.S. Patent 4,964,860 issued to Gipson, et
al. on October 23, 1990, and in U.S. Patent Application Serial



The superabsorbent material = conprises hydr ogel -form ng pol yneric

gel l'ing agents which may al so be referred to as "absorbent gelling
material's". Polynmeric gelling agents are those material s which, upon

cont act Wl‘th | i qui ds such as water or other body |iquids, inbibe such
liquids and thereby formhydrogels. In this manner, |iquids discharged into
the stretchabl.e absorbent structure 42 can beSacquired and held by the
polymeric gelling agent, thereby providing the articles herein with
enhanced absorbent capacity and/or inproved Ii (}UI d retention perfornmance.
The pol yneric gel | Numbergelt/631090 ard 0TA33yHd if)echaresprcsi vedut bythaeds wete

42 wll — general ]W. ﬁ@{?”ﬂisée etP3 b By #&13 Oﬁssxa(mbﬁdmuﬁlohyuos NO

wat er -i nsol ubl e, sl cross- |1 nked, artl
hydr ogel - f or mi ng ﬂég andei0P2/31831, tmé' P@I‘?MS glrl’l' fﬁgzla'gent used in
the present invention can be in any form including, but not limted to, in
the formof pellets, ke ers e b ‘ I
i f |n t he form of part:TE? €°°E' E s’éas%“é f"' éeg':{g U“Igr éﬁ ?Pﬁ'{}% ??%ied
(i.e., adhered) tothite anemn&emdrrm dejwarn imithe mﬁc'be'eema of nthe Hﬁﬁﬁsérs of
di i ferent ways bef grferghrint ! HiGeR)VRNENstrREEKUDIET absorbartdadricurBeof
barrier
the present invention could also be used in absorbent articles
such as diapers. Diapers are absorbent articles worn by infants
and incontinent persons that are fastened about the waist of the
wearer. Suitable diapers that can be provided with a stretchable
absorbent structure are disclosed in U.S. Patent 3,860,003 issued
to Buell on January 14, 1975, and U.S. Patent 5,151,092 issued to
Buell, et al. on September 29, 1992.

The disclosures of all patents, patent applications (and any
patents which issue thereon, as well as any corresponding
published foreign patent applications), and publications mentioned
throughout this patent application are hereby incorporated by
reference herein. It is expressly not admitted, however, that any
of the documents incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes _and modifications
can be made without departing from the spirit and scope of the
invention.
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12 film -Fhese different --ways of adhering the superabsorbent
material par woven material include, but are not limted to
the fol | owi h! “ I! ma rabsorbent material particles can be adhered
to the non he use of noisture (e.g., steam water m st,

or by pre- mettlng t he superabsorbent material particles before they are

pl aced on t.he nonwoven material. .The superapg&orbent materi al partlcles

can be adhered to the nonwoven material by the use of conventi onal
adhesi ves, including, hot-nelt adhesives, water based adhesives, and ot her

types of. adhesives known in the
. WHAT IS CLAIMED IS:

1. An extensible absorbent article comprising:
an extensible liquid pervious topsheet;

an elastically stretchable liquid impervious component, said
liquid impervious component having a relaxed condition and a
stretched condition;

a nonwoven component bonded to said liquid impervious
component when said liquid impervious component is stretched
at least partially to its stretched condition;

wherein rugosities are formed in portions of said nonwoven
component when said liquid impervious component 1is relaxed
and said impervious component also serves as a barrier for
the absorbent article.

2. The absorbent article of Claim 1 that extends between about
5% and less than about 50% under forces of betueen about 50
grams and about 1,500 grams.

3. The absorbent article of Claim 1 wherein said nonwoven
component co;prises at least some synthetic fibers.

4. The absorbent article of Claim 1 wherein said nonwoven
component comprises at least some natural fibers.

5. The absorbent article of Claim 1 further comprising
superabsorbent, hydrogel-forming material on said nonwoven
component.

6. The absorbent article of Claim 1 further comprising
superabsorbent, hydrogel-forming material in said nonwoven

his Sheet Has Been Rep component.
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art. The adhesives can be ‘applied in any type of suitable
Configurarioﬂ ' t, including, but not limted to sprays,
spirals, .an mmm'""mwﬁ’mhe superabsorbent. material particles can

al so be adheréd to 'thé nénwoven material by using a chenical (preferably,
a non-toxic chemcal) such as glycerol or glycerin, or other chemcal to
swel | the superabsorbent material particles @¥d nmake the surfaces of the
particles tacky so they adhere to the fibers of the nonwoven material.

| f the superabsorbent material is in the formof fibers, the fibrous

super absor bent matkri afhg sbganbeet anticleafbLhaim biwherain saicheupdriabsarhent,

materi al used to nmake %hﬁ.oggn\pgmrﬂg%qe;ﬂqnw paftRANadd.y into the
nonwoven conponent. ternatively, the nonwoven material can .be

conprised entirely of the fibers of superabsorbent nmaterial. The
| ongi t udi nal si de &dgetheliibsorbentendtizdgast GPOImO6 whHeeedD3Satd dDperadbsordent,e 42

may be sealed to prevemﬁég%%ﬁﬁhgqnﬂ -aqxpylﬁkﬁ&sgf liquid or

| i qui d- cont ai ni ng super terral fromthe napkin when it is worn.
The edges of the absorbent

9. The absorbent article of Claim 8 wherein said fibrous
suberabsorbent material is an integral part of the nonwoven
component.

10. The absorbent article of Claim 7 wherein said superabsorbent,
hydrogel-forming material 1is bonded to said nonwoven
component by moisture bonds. -

11. The absorbent article of Claim 7 wherein said superabsorbent,
hydrogel-forming material 1{is bonded to said nonwoven
component by adhesive.

12. The absorbent article of Claim 11 further comprising a
superabsorbent material containment layer positioned between
said topsheet and said nonwoven component.

13. An extensible absorbent article comprising:
an extensible 1iquid pervious topsheet;

a stretchable absorbent structure joined to said topsheet,
said absorbent structure comprising:

a stretchable liquid impervious barrier layer, said
barrier layer having a relaxed condition and a stretched
condition;

a fibrous nonwoven component comprising a plurality of -
_ fibers, said nonwoven component being positioned between
e said barrier layer and said topsheet and being bonded to
TﬂsSheetHasBeenl?epbcedT said barrier layer when said barrier layer is stretched

M



structure 42 na e wapped or covered by a tissue |ayer.
Al ternatively, lm‘@mlim“g‘mn \m ti ssue may .be fol ded, or otherw se
mani pul ated to preventt thesw eking and expulsion of liquid or

l'i qui d- contlnlng super absorbent material particles 41 fromthe absorbent

structure”42. In other alternate enbodi nents, the |ongitudinal and end
edges 22 and 24 of the sanitary napkin 20 28 )
13 nmay be sealed for this purpose. Al'l permanent seals around the

peri neter of the sanitary napkin 20 shoul d not break upon | engthening
(i.e., any seal- is intendet fleastepartially tohdtsistretchedotondibianscwhdretime

sani tary napkin.) TherygRe{tis 4Pe | PormRBENNI Peptidhs! iotUl 34 2RGnwoveHS:

prevents ) . )
component when said barrier 'laye_r is relaxed; and

superabsorbent, hydrogel-forming material affixed to the
fibers of said nonwoven component;

a liquid pervious superabsorbent material containment layer
positioned between said absorbent structure and said
topsheet;

wherein said absorbent article is capable of stretching
between about 5% and less than about 50% under forces of
between about 50 grams and about 1,500 grams.

© 14. A stretchable absorbent structure for an absorbent article,
said stretchable absorbent structure consisting essentially
of: '

a stretchable liquid impervious barrier layer, said barrier
layer having a relaxed condition and a stretched condition;

a nonwoven component bonded to said barrier layer when said
barrier layer is stretched at least partially to its
stretched condition; -

wherein rugosities are formed in portions of said nonwoven
component when said barrier layer is relaxed.

heet Has Been Replacet
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body fluids fromsoiling the clothing of the uéer. The barrier 40 may be
manuf actured .from a range of extensible, preferably stretchable, nore

preferably: elastically extensible, [liquid inpervious materials.
In the preferred enbodi nent shown, the barrier 40 conprises a film barrier
f,i 1 m 40. Suitable filnms include an extensible, preferably elastically

extensible filmsuch as a filmmade in accordance with U S. Patent

4,476, 180 i'ssued to Whuk on April 16. 1991. One such filmis Exxon _
elastonmeric filmEX-500 (formerly EXX-7) made by Exxon Chem cal Conpany of
Lake Zurich, IL. Another preferred filmis a extensi bl e adhesive film
For mul a [err]198 338 manufactured by the Fi ey Adhesives Conpany of

Wauwat osa, VVsconS|p'——$he—28ﬂd+ey—adhesrve—ﬁ Grveuss=f i | m
capabl e of extending 200 - 300% Itjis pref because |;g/§/a2§
el astically extensible. The absor bent §Tr urg 42 is Senbl Ab/

stretching the barrier
conpl etely stretched

gy e b s

ndi- o and ARt ng &r - he

nonwoven together 43 y barrier film40 is preferably stretchgd \\ ////24
38
i : (il |}
5
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about 150% of its unstretched length (that is, 1.5 tines its
unstretched lLength). The barrier film40 and nonwoven 43 may be | ani nat ed
in any suitabl e manner whi ch provides the absorbent structure forned
thereby with stretchability and a three dinensional surface.
Preferably, the barrier film40 and the nonwven 43 are | am nated by
appl yi ng adhesiwve in the formof parallel beads oriented in the

| ongi tudi nal direction of the finished absorbent structure 42. Wen the
tension is renoved fromthe film the barrier film40 wll retract formng
a plurality of - 14 transverse
rugosities 66. This wll provide the Zﬁ&orbent structure 42 with

| ongi tudi nal extensibility.
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The absor bent structure can al so be provided wth multi-direction
extensibility (or stretchability). This can be done in any suitable
’nanner.*For”exaane t he absorbent structure can be provi ded W th
nultl-dlrectlon stretchability by sinultaneously stretching the barrier
filmin more than one direction during lanmination. 1In other alternative
‘enbodi nents, a mechanical operation such as ringrolling or creping cambe
performed "on the absorbent structugﬁ/gfollomﬁng | am nati on.

Al ternatively, the nonmoven mat eri al e bonded to the barrier film

usi ng bond patt erns; tit opeawi|de onth ﬂPIEFWectlonal stretch. -For exanpl e,
the barrier film canitd SR JBB 318 adhesi ve can be applied in a spot
~or dianmond pattern jan@ |t BRPrIOKRAY | HRKed, -to provide mul ti-directional
stretch. Medly alit ernatijve e odlnents of the absorbent structure of
t he present invenE%on dre possible. |For exanple, as shown in Fig. 3,
anot her | ayer of nwoven mateéerial 45 can be secured to the other side of
the barrier film. Xiln othdr varjations, the anount that the barrier
filmis stretcheduangﬁiheggluegpatt fen can be varied to vary the size and
shape of the rugo@HY @.0..|Qore|Q
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stretching and | arger spaces between the glue bonds will yield |arger
rugosities). - In alternative enbodinents, the nonwoven material |ayer -
tan be f‘oﬁded into a nonwoven sandwi ch and then |lamnated onto a
pre- stretdhed barrier |ayer. The absorbent structure can
provi ded with density gradients, capillary grad| ents, superabsor (, ‘j" ,,
gradients, |ower deP€TTy and | OWFDW% LIFE umnﬂk‘?"g'm‘m%qw Si t i R nes
and the like. For exanpl e, regions of hi "h ensity can be inparted t({"’
absor bent st ANEERNATIGYAE dt?ﬁkl'@éﬂQi‘hP‘t’Ei-léhﬂam@HRl'ﬂiﬁ %Mtﬁ@l’ﬁﬁéﬁlo%mﬁﬁé@eﬁ’cﬂ

and di str| @ ihHhtional Patent ChiWflicabie7 DENT “goNp ’ggﬁ‘n}i %on BandRaNuRRr ST UGhd'03/02094

42 is alsp not limted to the particul derIsn sor ent mat eri al - cont al ni ng

A61F 13/15 (43) International Publication Date: 3 February 1994 (03.02.94)
(21) lnternatlonal Apphutlon Number PCT/US93/06896 (81) Designated States: AU, BB BG, BR. BY, CA, CZ, FI, HU,
. JP, KP, KR, KZ, LK, MG. MN MW, NO, NZ, PL RO
(22) lntematxonal Filing Date: 23 July 1993 (23.07.93) RU SD, SK, UA VN, European patent (AT, BE, CH,

DE, DK, ES, FR, GB GR, IE, IT, LU, MC, NL,PT
SE), OAPI patent (BF, BJ, CF, CG CL CM, GA GN,

(30) Priority data: - ML, MR, NE, SN, TD TG).
- 07/915,133 23 July 1992 (23.07.92) - uUs
. . Published
{71) Applicant: THE PROCTER & GAMBLE COMPANY With international search report.
{US/US]; One Procter & Gamble Plaza, Cincinnati, OH
45202 (US).

(72) Inventor: OSBORN, Thomas, Ward, 111 ; 400 Deanview
Drive, Cincinnati, OH 45224 (US).

(74) Agents: REED, T.,, David et al.; The Procter & Gamble

Company, 5299 Sprmg Grove Avenue, Cincinnati, OH
45217 (US).

1This Sheet Has Been Replac

K

(54) Title: STRETCHABLE ABSORBENT STRUCTURE
20A

46 41 38A 20
90 \ /\ / 38 //42

. .‘o ,‘ /I/ll//.
50

ITATCTHIITIIIII ML AL TIL T AL AL AR RY ARl a2 -y
Ul L ondonddodovdnddeni ok ok oo o ko 'I”"I’II"I"I/’II"

50

52

(57) Abstract

The present invention relates to a simple, cost-effective, stretchable, superabsorbent material-containing absorbent struc-
ture that provides the superabsorbent material particles therein with improved liquid holding capacity. The stretchable absorbent
structure can be used in absorbent articles such as diapers, sanitary napkins, panty liners, and incontinence pads. The stretchable
absorbent structure comprises a stretchabie liquid impervious barrier layer (40) and an absorbent nonwoven component (43) that
is bonded 10 the barrier layer when the barrier layver is streiched at least partially toward its stretched condition, and superabsor-
bent, hydrogel-forming material (41) deposited on or distributed within the nonwoven component.




nonwoven material described above. The absorbent conponent can g@ﬁﬁ?ﬁ?@
any material used in the art for such purpose. Non-limting exanples
include natural materials such as comm nuted wood pulp which is generally
referred to as airfelt, creped cellul ose waddi ng, nodified cross-1|inked
cellul ose fibers (such a those described in U S Patent 5,217,445 issued to
Young, et al. on June 8, 1993), capillary channel fibers, absorbent

f oans, absorbent sponges, synthetic staple fibers, polyneric fibers, peat

noss, or any equi val ent nubwETekARE ARSGNAERY OMRUCRlREL €T i al S, In
enbodlnents in which an exten5|ble adhe5|ve filmis used as the barrier

film the filmcan be used- sanitary, napkin 20.  For
rﬂ*i& §g§|gnated 40A in Fig. 3)

exanpl e, one side of the

can be adhered to the nonmd@e hJ’éf"r gr Isi de 40B, conprising
t he garnment-facing side of"® ¥ hes _ ﬁ1%ﬂp¢ﬁhy ‘bel used as a panty

f ast eni ng adhesi ve. Alternafi 331 he 'ﬂdé tf Paseé Hdhlesi ve film that forns
t he garnent-facing side 403’may.have stiaﬁhésIV%ﬂsUrche at | east

ElELQ.QE.IHE.lH!EEIlQH

_ The present invention relates to absorbent articles such as
diapers, sanitary napkins, panty liners, and incontinence pads.
More particularly, the present invention relates to a simple,
cost-effective, stretchable, superabsorbent material-containing
absorbent structure for absorbent articles, such as sanitary
napkins and 1light incontinence products, that provides the
superabsorbent material particles therein with improved 1liquid
holding capacity.

BACKGROUND OF THE INVENTION

Absorbent articles such as sanitary napkins, pantiliners, and
incontinence pads are devices that are typically worn in the
crotch region of an undergarment. These devices are designed to
absorb and retain liquid and other discharges from the human body
and to prevent body and clothing soiling. Typically, most of the
disposable absorbent articles of the types mentioned above are
made of materials that will not stretch. That {s, the materials
(and the article itself) will not stretch under the forces that
the absorbent ;rt1c1e-is norma]\y.subjected to when worn.

The Kimberly-Clark Corporation received a patent, U.S. Patent
4,891,258, on a stretchable absorbent _composite which issued.to -
Fahrenkrug on January 2, 1990. " This patent is directed to a
composite structyre that is comprised of at least four layers: .a

1iquid-pervious lqyer, a. ]1quid impervious layer, an absorbent
: - This is the replacement sheet
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partially covered (or "blocked" to elimnate its adhesive
characteristics). The adhesive body-facing side 40A of the barrier
filmcan also be conpletely or partially bl ocked. The exposed
adhesi ve can be bl ocked in a number of ;suitable ways. These include, but
are not limted to attaching a | ayer of nonadhesive material to cover the

exposed a\c;l\ggféye 1fgd abrg‘?kt:%]tr}gagfe spge}enrkl | gﬂf Sgwecrhggbnaterl al such as

tal cum po or corn ‘st on at p osed’Hdhédl ve.
The parti akobpriclei rap ofmpenei aspededtaminési félon that dar rpetturadi agdsi de 40B

of Lo bar 6 gked deFldth HR_PEuESShrYibl: S etol Mhadaginaary| Aglisst ve Lo

Create part | CU ar pantt/% hesl ve pat ot her
embodi nent dhe apt radkBabla Ryem bSarstb@atc(hréanda@ vm Hhen@trsqrdéaymst ands

adhesi ve tasKn :aé’uix@ﬂ@ ﬁi@%t%ﬁ&h@&tliﬁ?k aOpeur Sl abk eruRIRERIVGref i1 M
havi ng th$ gc jstics is % nposite structuré conprising a
nonwoven el 45T Inl ne i | FAWIALRETY 1 PYs | ABEIT u‘s‘qﬁr‘és‘splheé'v’%‘@n%?l?r\ﬁe aadhesi ve,

such as adlapsonbentf il hyerFor Mhé o #FOHrgs pubemth doesanat | stalte whith tgpb! ocki ng

film such 3% article for which the stretchable absorbent composite described
therein might be useful. (The Applicants, therefore, do not
concede that the stretchable absorbent composite is related to the
same types of articles described herein.) The absorbent composite
disclosed in the Fahrenkrug patent also suffers from a number of
drawbacks. The Fahrenkrug patent requires the use of a separate
stretchable layer which makes the stretchable absorbent composite
stretchable, but appears to serve no purpose associated with the
absorbency or liquid retention of the composite, adding to the
cost of the same. In addition, because the stretchable layer is
comprised of liquid impervious material, and is placed between the
liquid-pervious layer and the absorbent layer, it presents an
awkward structure which could interfere with the transmission of
1iquids to the absorbent layer.

A number of efforts by The Procter & Gamble Company, assignee
of the present invention, have been directed to providing
absorbent articles, such as sanitary napkins, panty liners, and
incontinence pads, with an overall extensibility. Sanitary
napkins and other absorbent articles comprised of most or all
extensible components, which are provided with a degree of overall
extensibility (which is preferably on the order of about 10% to
40%) are described in U.S. Patent Application Serial No.
07/915,133 entitled “"Stretchable Absorbent Articles® and Serial

No. 07/915,284 entitled "Extensible Absorbent Articles®, both =
- filed in the name of Osborn, et al. on July 23, 1982 (PCT
Publication . Nos. WO. 93/01785 and WO 93/01786; both _pub]ished
'February 4, 1993) (of which the present’ application is a
| "'continuation in- part) - o I o
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16 film Formula H2301 from the Findley Adhesives Conpany. Such
materials are further described (and used for other purposes) in U S
Pat ent 5, 032,120 issued to Freeland, et al. on July 16, 1991, and U. S

Patent 5,037,416 issued to Allen, et al.j on August 6, 1991. The
absorbent structure 42 of the present invention provides a |arge nunber of
advant ages. The elimnation of many tissue |ayers and fol ding operations
substantial |y rqﬂucessé#&nﬁosFt&fweETB&mxsé@ ﬁbSﬂ{eb teft " pd al | ows
t he absorbe?t artlc e C(int aining the same to be ?ivery }b&ﬁ%’.{ﬁdg
flexible. 1led icant’s ass1gnee work qutte well.” There are,

however, some aspects of the absorbent articles that are described
in these patent applications that can be improved. For example,
the materials and manufacturing operations associated with making
such absorbent articles extensible can result in such absorbent
articles being substantially more expensive 'to produce than
disposable absorbent articles currently on the market. It is,
therefore, desirable to provide extensible absorbeat structures
for absorbent articles that perform at least as well as the
absorbent articles described in the above references, but which
have fewer layers, and simpler constructions, and are, as a
result, less expensive to manufacture. Therefore, the search for
improved, as well as alternative, extensible absorbent articles to
those described in the above patent applications has continued.

Thus, a need exists for an extensible absorbent article, such
as a sanitary napkin, that {s provided with an overall.
extensibility. In particular, a need exists for such absorbent
articles that have fewer layers and simpler constructions, and are
less expensive to wmanufacture than the absorbent articles.
described in the above references.

It 1s, therefore, an object of the present {nvention to
provide an absorbent article, such as a sanitary napkin, that is
provided with an overall extensibility which is preferably on the
order of about 10% to 40%.

It is another object of the present invention to provide an
alternative type of absorbent article, such as a sanitary napkin,
that has fewer layers and a simpler construction than the
extensible absorbent articl'es described in the above references.

It is still another object of the present -invention to
| prov1de 2 superabsorbent material- containing absorbent article,
such as a  sanitary napkin, that provides the superabsorbent-
materu] particles therein with mproved 1iquid holding capacity.

“This is the replacement sheet
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The rugosities associated with the nonwoven nmaterial provide nore voids and
| arge voids (that is, a higher void volune) than honbgeneous web structures
or lam nate structures. The voids are useful for providing areas for the
superabsorbent material particles to swell into after they absorb

| i qui ds. This is believed to provide4he absorbent structure with
greater liquid holding capacity for the sanme anount of superabsorbent
material in conpkesesand ather| chjenhs eof she presemts inwbhtion KAV be more

super absor .mat er | e n rs, Q h anj naj.e. . _The
rugositi esbﬁa#tg@?sgﬁ agjleingvg focéﬁﬁﬁ#@fh@ u'fseefte5$"%ﬁ gk’erbb‘fonfc(’éﬂu?‘l”é‘tgi ons of
super absor bEescrimd @ni andpeheni Vakenareacqrguget iqrerwidhR)the bcgimgrnying
concentratifngipgs Superabsorbent materials can also be effectively added to
critical regions of the absorbent article because there is a
z-directional distribution of the superabsorbent material in a structure
with a high void volune. (The process of depositing the superabsorbent

material on a structure with rugosities, Qr on a planar structure that is
| at er provided with rugosiﬁﬂﬁ@ﬂ&ﬁjhllﬁﬁegﬁﬂﬂﬂugﬂdirectional di stribution of
superabsorbent material.) In addition, the absorbent structure
The present invention provides a stretchable absorbent
structure for an absorbent article, such as a diaper, sanitary
napkin, panty liner, or incontinence pad.

The stretchable absorbent structure comprises an absorbent
component, such as a nonwoven web, that is laminated to a
stretchable 1liquid impervious component that also serves as a
barrier fiim. The nonwoven web is laminated to the barrier film
when the barrier film is in an extended condition. The
stretchable barrier film is then relaxed which provides a
plurality of rugosities in the nonwoven web. The nonwoven
material preferably has a plurality of superabsorbent material
particles affixed thereto or distributed therein. The stretchable
absorbent structure may be used as is, or the nonwoven side of the
structure may be covered with a liquid pervious topsheet or by a

- topsheet and a superabsorbent material containment layer and and
then a topsheet.

The stretchable absorbent structure of the present invention
‘provides a simple, cost-effective, stretchable, superabsorbent
material-containing absBrbent structure for absorbent articles,
such as sanitary napkins and light {incontinence products, that
provides the superabsorbent material particles therein with
improved 1iquid holding capacity. ' ' '
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can be provided with an excess concentration of superabsorbent material
when the absorbent structure is in a relaxed state, which will produce a
super absorbent material concentration wthin a desired target |evel when
the absorbent structure is extended.

This is the replacenent sheet 5 17

The surface rugosities also provide a "surge" volunme for tenporarily

hol di ng gushes of .fr liquids until the re absorQed by the
super absor bent \ﬁ‘dt]éri?EF ﬁ&?‘i"idfgl‘:ég‘."“ ﬂ?@ci'ﬁfefsad'@ t?‘u&ﬁéf“!‘# eRardiswlaylyyi de a
sof t er - f eelpongt ingoloat r &d IdignindtIgusNyiningt th€t sUbSet O matTRFOWRIENVR QN | NY

confort. In_addition #%nev ttegpts t Aag% Pgrticula
’

super absor BEAET a8 tArming Ie&uelsy'qﬁsﬁné I’Pﬁeﬁgig belevéd That the

invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings in
which:

FIG. 1 is a top plan view of the stretchable absorbent
structure of the present invention in a preferred sanitary napkin
embodiment with a portion of the topsheet cut away to show the
underlying structure.

FIG.'Z is a cross sectional view of the sanitary napkin shown
in FIG. 1 taken along line 2-2 of FIG. 1.

FIG. 3 1is a perspective view of one embodiment of the
stretchable absorbent structure of the present invention.

FIG. 4 is a top plan view showing the extensibility of the
sanitary napkin.

FIG. 5 is a table which shows preferred relationships between
the magnitude of stretching forces applied to the sanitary napkin

and the amount the sanitary napkin stretches in response to such
forces.

DETAILED DESCRIPTION OF THE INVENTION
FIGS. 1 and 2 show the absorbent structure of the present
invention in a preferred embodiment of a disposable absorbent
article. The absorbent structure is an extensible, preferably
stretchable, ~ more preferably elastically extensibie;
three-dimensional superabsorbent material-containing absorbent
structure. The . absorbent.article.shown in Figdfés 1and 2 in a
“preferred émbodiment of an absorbent -article, sanitafy_nabkin'zo.
| . This_is'tﬁe'rep"léceméht sheet -

Cate:  2 1 Aﬂ@5§ﬁ§5



barrier of the type used in the present invention resulted in pin holes
being formed into the barrier, particularly when pressure was applied on

t he absorbent article during nmanufacture or wear. This would result in
l'iquid | eaking through the barrier or the superabsorbent nmateri al
particles from escaping through theb barrier both during manufacture and
in use. The nonwoven material used in the absorbent structure reduces or

el i m nates this HheoBlesm Byamitavy dnaekid cudihi sised hheretnaverafersuth phn hol es

fromform ngreher RhesHWse wopn awljﬁeﬁméso thec@rhsqrobeip&tﬁ&acgéﬁggvir%gé Mo

The topsheet 38 conprises a |1 quid pervious conponen
proxi mty tdheheiskphensiedt ke WROrbwhnth cORk2 Pakhe ar 37 R4pKEXNA0RS whiiah use.
The topsheet;rg8diszhRFfideF A thaSbedy e i ANt b16dd .t méRedd Ndnd alXdne)

I
non-irritatin he user's skin as possjble,. The topsheet 3 shou}d
T her enishietd beC utdericadn brmersh. o thatitne ShetehaBTe o Sheament
permtting Badudturdi s¢har@eprdsent aphvlnt ipenedn adkso tbeandel! @t WRed t he

absor bent s%ructure 42, but no& al |.owi ng, suc diSChﬂﬁgﬁﬁ to fl ow back
through t he EBLSHEPYEIENE 0% (Latanery als Padse SHel, A, pan ners, or other

absorbent articles such as diapers, incontinence pads, and the
like.

~ The sanitary napkin 20 has two surfaces, a liquid pervious
body-contacting . surface or "body surface” 20A and a 1liquid
impervious garment surface 20B. The sanitary napkin 20 is shown
in FIG. 1 as viewed from its body surface 20A. The body surface
20A is intended to be worn adjacent to the body of the wearer.
The garment surface 20B of the sanitary napkin 20 is on the
opposite side and 1is intended to be .placed adjacent to the
wearer’s undergarments when the sanitary napkin 20 {s worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline L and a transverse centerline T. The term~
"longitudinal®, as used herein, refers to a line, axis or
direction in the plane of the sanitary napkin 20 that is generally
aligned with (e.g., approximately parallel to) a vertical plane
which bisects a standing wearer into left and right body halves
when the sanitary napkin 20 is worn. The terms "transverse® or
"lateral® used herein, are interchangeable, and refer to a line,
axis or direction which lies within the plane of the sanitary
napkin 20 that is generally perpendicular to the longitudinal
direction. FIG. 1 shows that the sanitary napkin 20 also has two
spaced apart longitudinal edges 22 and two spaced apart transverse
or. end edges (or “ends®) 24, which together form the periphery 26
of the sanitary napkin 20. :

'The'sdnitary-napkin-zﬁ.can be of any thickness, "including
 relatively thick, -relatively - thin, or even very thin. The
embodiment of the sanitary napkin 20 shown in Figure 1 of the

-This is the replacement sheet-
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The topsheet 38 has two sides (or faces or surfaces), including a
body-facing side 38A and a garnent-facing side 38B. The body-faci ng side
38A of the topsheet 38 generally fornms at |east a portion of the

body- contacting surface ("body surface")720A of the sanitary napkin
20. The topsheet 38 has two longitudinal edges 38C and tw end
edges 38D. (A simlar nunbering systemapplies to the other conponents
of the sani tdmyingpkis. infémiedi sto the shdexedpleneofogpardatifedyi ngihhe

oA (U R L T NGV ST O TR A N
desi gnated shmpldtbe underséoodof however, whemowtewing dMdse figures the
This is the roRkACH e 6 material shown cause the sanitary napkin 20 to 18
' appear much thicker than it actually is. An “ultra-thin® sanitary
napkin 20 preferably has a caliper of 1less than about 3
millimeters. The thin sanitary napkin 20 shown should also be
preferably relatively flexible, so that it is comfortable for the
wearer. Examples of ultra-thin sanitary napkins are described in
U.S. Patents 4,950,264 and 5,009,653 issued to Osborn on August
21, 1990, and April 23, 1991, respectively.

FIG. 2 shows the individual components of the sanitary napkin
20 of the present invention. The sanitary napkin 20 shown in FIG.
2 comprises a 1iqu1d pervious topsheet 38, the absorbent structure
42 underlying the topsheet 38, and a superabsorbent material
containment layer 46 positioned between the topsheet and the
absorbent structure 42. The topsheet and superabsorbent material
containment layer may be chosen from components described in PCT
Publication Nos. WO 93/01785 and 93/01786. The sanitary napkin
may, thus, be comprised of one or more extensible components in .
addition to the absorbent structure, and wmore preferably, is
comprised of all extensible components, and has an overali
extensibility.

The extensibility of the sanitary napkin 20 is shown in a
simplified fashion in Fig. 4. The term “"extensible", as used
herein refers to articles that can increase in at least one of
their dimensions in the x-y plane. The x-y plane is a plane
generally pariallel to the faces of the sanitary napkin 20. The
term extensible includes articles that are stretchable and
elastically stretchable (defined below). The sanitary napkin 20
shown 1in Figure 4. {s preferably extensible both in length and
width. - The sanitary napkin 20, in other embodiments however, may

' ﬁhly. be e_xte'ns_ib]"e in one of these directions. Preferably, the
| sanitary. napkin 20 s extenéi.ble_at_ least in the }onQitudiﬁa]

- direction. - L S L
' T This is the replacemeni sheet’
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the letter "8". The side and end edges can be desi gnhated by the nunber of

t he conponent and the reference letters "C' and "O', respectively.) A
sui tabl e topsheet 38 nay be manufactured froma wi de range of materials
i'ncluding, but not linmted to woven and nonwoven naterials, apertured
fornmed thernoplastic filns, apertured pBastic filns, hydro-formed filmns,
porous foans, reticulated foans, reticulated thernoplastic filns, and

t her nopl asti ¢ Thecsametar$undpkhhe2hanayn iansbmeo pneferedatmbddihentsan ihe

o 11 od AIPLEEAN "R b8 RatEnSosi RSB SRR R THEC eR) Vet er
pol ypr opyl"sheetdhiabe’s, aandaseﬂ;ol,nee‘lernyl errefersnr topoﬂr;t\zcihg'i althoholarest arch
base 1 es! Mgt eRAIUT hdiANERet Dk UFORGSCSHE SpniTuk OB Y RYEN, fBerS) O

froma conbi nation nat ur a f the t &B8heet 38
conpri ses Oifhbnvmemevminchetw\eﬂimwm spﬁmﬁ)m!‘etﬁer‘ddwé@ﬂ\/vetthhal d,

mel t bl own saRYEEReBRGA €0 mEPPHRALNQEEI QMY NeLAORNRL1O! tHR | {diGs
"elastically stretchable" or “"elastically extensible" are intended
to be synonomous. These terms, as used herein, mean that when the
stretching forces are removed, the sanitary napkin will tend to
return toward its unextended or unstretched (or “original®)
dimensions. The sanitary napkin 20 need not return all the way to
its unstretched dimensions, however. It may, as shown in Figure
4, return to relaxed dimensions (such as LR and WR) between its
unstretched dimensions and extended (or stretched dimensions) Ls
and Ws. Making the sanitary napkin elastically stretchable will
reduce the undesirable tendency of the sanitary napkin to gather
longitudinally inward (i.e., bunch longitudinally) when forces
which tend to stretch the sanitary napkin are removed. This is
particularly true when the wearer’s panties contract.

The sanitary napkin 20 and the absorbent structure aré
preferably made extensible without attaching separate elastic
strands in an extensible condition to either the sanitary napkin
or the absorbent structure. The sanitary napkin and the absorbent
structure can, thus, be said to be “non-elasticated” or
"non-elasticized®. However, the sanitary napkin and the absorbent
-structure are not precluded from having optional elastic strands.

The sanitary napkin 1s preferably extensible in the amounts
described in PCT Publication Nos. WO 93/01785 and WO 93/01786. To
summarize the same, the sanitary napkin is preferably capable of
extending about 5% to less than about 50%, more preferably between
about 10% and about 40%, and most preferably between about 25% and
about.- 40% under the forces associated with wearing the sanitary
napkin in a pair of panties. Preferably, the sanitary napkin is
capable of such extension under forces of between about 50 - 100
'grams and about 1,000 - 1,500 grans. more preferab]y under forces

- This rs the replacement sheet .
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Apertured filnms are generally preferred for the topsheet 38 because they
are pervious to liquids and, if properly apertured, have a reduced tendency
to allow liquids to pass back through and rewet the wearer's skin.

Suitable filnms are described in U S. Patent 3,929,135 issued to Thonpson
on Decenber 30, 1975, U.S. Patent 4,3243426 issued to Millane et al. on
April 13, 1982, U. S. Patent 4,342,314 issued to Radel et al. on August 3,
1982, U. S. Patent 4,463, 045 |ssued to Ahr, et al. on July 31, 1984, and
U.S. Patent©5, BRfavesdsabaut, 230t grams randorabayti P0G grases.  The ab-‘o’!l*lﬁbemfopsheet

38 can be nBgluCRNFENGINDbE eXYePEH BT W NhedsiME AABIAR! aMPUnLE Ohe SHH
pleating, c ati % gr ring rolling on the topsheet material to prOV|de
folds inth °'E‘(‘;’gshe‘t aks &rEablgpyRich, sets, r?r&heir?mt-’hid@éfnewetranges
stret ched. oSUtdrcasplf@me ezﬁéhnbﬁ?hﬂqefd‘forpﬂ‘@ﬂerrﬂﬂ amﬂsen@fartﬁ??e Topsheet
material s d of the pr esent

T ent on, “Fhas B8 he Bdeitoad hegh a1 ot Ehe I mifeiana tanges ecafied
4, 463, 045 tmdamr lingludeokl Bcharrowemrrangde, 1imite) tind amouiey @@at Obre

within the specified 1imits and ranges. As shown in Fig. 5, the
sanitary napkin can also be provided with a “"force wall" to
prevent elongation past a certain amount without substantial
increases in the amount of force applied to the sanitary napkin.

The individual components of the sanitary napkin 20 of the
present invention will now be looked at in greater detail with
reference to FIGS. 1-3.

The absorbent structure 42 of the present invention is shown
in Figs. 1 and 2 as underlying the topsheet 38. The absorbent
structure shown 1{s preferably elastically stretchable. (The
absorbent structure may be referred to as the “"stretchable
absorbent structure" for brevity.) The stretchable absorbent .
structure 42 serves as the means for absorbing menses and other
body fluids and as a backsheet that prevents exudates that have
been absorbed from wetting articles that come in contact with the
sanitary napkin such as the wearer’s ciothing and undergarments.

The stretchable absorbent structure 42 is a three-dimensional
structure provided with an absorbent surface that has peaks and
valleys therein. In the embodiment shown in Figs. 1-3, the
‘stretchable absorbent structure 42 comprises an absorbent
component, such as a nonwoven web 43, that is laminated to a
stretchable Yiquid impervious component, barrier film 40. The
barrier film 40 provides the absorbent structure with its
'stretchabﬂity (and serves as a barrier to ’Hqu‘lds) The nonwoven
. side - of the stretchab'le absorbent structure 42 s preferamy
covered with a- Yiquid pervious ‘topsheet. In other embod iments
such as 1n ‘the case of the san‘ltary napkin shown in Figs and 2,

Thls is the replacement sheet _
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19 longitudinal extensibility. Such a topsheet is described in U S. Patent
Application Serial No. 07/936,195 entitled "Polyneric Wb Havi ng Def or ned
Sections Wiich Provide A Substantially Increased Elasticity To The Wb",
filed in the nane of John J. Curro, et g]. on August 25, 1992.

Sui t abl e processes for ring rolling or q)pre corrugating"” are described in
U S. Patent 4,107,364 issued to Sisson on August 15, 1978, U. S. Patent
4,834, 741 theuETetehalscaDHTDRAY S3BUCHW®o 18nEoVETed RypantaRifeet andonl v

assi gned Us@periiseRberiPRAteralall OfoneaR hidntNQay &' /288 2B ehéA |ae@0$)§’r\e@?r ald M
Weber et al. on February 28, 1991, U S. Patent Application Serial No.

07/ 662,537 filed by Kenneth B. Buell et al. on February 28, 1991, and U. S
Pat ent Appl i catinen SisorBéntNostUbAGAL, 343 {4 | €¢drid Goy alldmiMatVeperthet al . on

February 280n&09v9e1n material 43 to the stretchable barrier film 40 when the
barrier film is in an extended condition. The stretchable barrier
film 40 is then relaxed. The laminate structure preferably has
superabsorbent, hydrogel-forming material particles or fibers 4}
disposed on or within the nonwoven component of the laminate. As
shown in Fig. 3, when the absorbent structure 42 is in its
unextended state, the surface of the absorbent structure is
textured, and is preferably characterized by a plurality of
rugosities 66. |

The nonwoven component 43 of the absorbent structure can
comprise a variety of types of nonwoven materials. Suitable
nonwoven materials include, but are not limited to carded,
spunbonded, wet-laid, meltblown, hydroentangled, combinations of
the above, or the like materials. The nonwoven materials can
comprise fibers made of natural or synthetic fibers. Suitable
natural fibers include cellulosic and cotton fibers. Suitable -
synthetic fibers comprise polyolefinic materials, such as
polyester, polypropylene, and bi-component fibers. The fibers
comprising the nonwoven material preferably have a denier per
fiber of between about 1 and about 30. The fibers comprising the
nonwoven material can be of uniform or mixed material composition
and/or denier. The nonwoven material preferably has a caliper of
between about 0.07 wm and about 0.30 mm and a basis weight of
between about 9 g/m2 and about 25 g/ml.

The fibers of the nonwoven material and the material itself
can be provided with a surface treatment that may either be
hydrophilic or hydrophobic. The nonwoven material can be rendered

-~ hydrophilic by corona . discharge treating the. same, by
'mcorpor'atmg surfactant into the fibers, by spraying -surfactant -
onto the fibers of the nonwoven material or by. other knovm,_--’

* This.is the _rep!a-cemerjttsh'eéff o
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The fold lines in the corrugations of a ring rolled topsheet preferably run
in the transverse direction so the topsheet is longitudinally extensible.

I n ot her enbodi nents, the fold lines could run in the |ongitudinal
direction, both directions, and/or otheryj directions. The topsheet 38
will be extensible in directions perpendicular to the fold lines.

In a preferred enbodi nent, the topsheet 38 is hydrophilic so that |iquids

will transferethbdoUgh sOEtabOpShRFac B! atafefprayThg SorWo' théilnemwént he

|'i kel i hood that bod g@@&ﬁt £s wi || f|0m13&]]g e r at her than bei ng

absor bed i nt'GIPRRETRSs 400t ulac - Y 1 dpmsho dh be rendered

hydrophilic by treating it with surfactants. SU|tabIe nmet hods of '
[ 264 and

S R St B R TR G

t he i nner suwhaceerS8tateirial opsheedmprdse i sapiidauny edhanmel cf@btﬁct(ang

el ati onshi o BeEfIMAARE |ferdP D ERFare Fhanoe S “esdBFLElk oF engar

t opsheet 38 exggrier surfaces). Capillary channel fibers may be used to
assist in the transportation of liquids (either per se, or in a
particular direction). Suitable capillary channel fibers are
described in U.S. Patent 5,200,248 issued to Thompson, et al. on
April 6, 1993. In other variations, when the nonwoven component
is comprised of synthetic fibers, small amounts of natural fibers
including cellulose fibers, such as Northern softwood Kraft
fibers, or cotton fibers can be included in the nonwoven material
to assist in the absorption and transportation of liquids.

The superabsorbent material comprises hydrogel-forming
polymeric gelling agents which may also be referred to as
"absorbent gelling materials®. Po1jneric gelling agents are those
materials which, upon contact with liquids such as water or other
body 1iquids, imbibe such liquids and thereby form hydrogels. 'In.
this manner, liquids discharged 1into the stretchable absorbent
structure 42 can be acquired and held by the polymeric gelling
agent, thereby providing the articles herein with enhanced
absorbent capacity and/or improved liquid retention performance.
The polymeric gelling agent which is employed in the absorbent
structure 42 will generally comprise particles 41 of a
substantially water-insoluble, slightly cross-linked, partially
neutralized, hydrogel-forming polymer material. The polymeric
gelling agent used in the present invention can be in any form,
1nc]ud1ng, but not limited to, in the form of pellets, flakes, or
fibers. |

_ ~ The  superabsorbent naterial if in the form of partic]es (as
. opposed to fibers), are preferab]y affixed (f.e. ’ adhered) to the- '
. nonwoven material.. This can be done in a number’ of different ways.
before or after the . nonwoven component is bonded to the barrier
' ' o Th:s is the replacement sheet
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20 kept in a contacting relationship wth an underlying |ayer by bonding
the topsheet to the underlying | ayer. However, it is not absolutely
necessary to bond the face of the topsheet 38 to the face of the underlying
I"ayer. The topsheet 38 can be mmintained in contact with an underlying
absor bent conponent by applying adhesi vgs between the topsheet and the
under |l yi ng conponent, by entangling the fibers of the underlying |layer with
the topshedtilmby fheseng dt hfereapshests 38fthmrunf§1ertlhw nﬂJp@bS@i’ob‘B@ﬁt' ayer by

| ural f d dj vidual f b k
The ar. | waberiBeE Eae Rl e honaReRT mafer ontelisenbut GRpORENT  (or

limited to the following.

The superabsorbent material particles can be adhered to the
nonwoven material by the use of moisture (e.g., steam, water mist,
or by pre-wetting the superabsorbent material 'particles before
they are placed on the nonwoven material. The superabsorbent
material particles can be adhered to the nonwoven material by the
use of conventional adhesives, including, hot-melt adhesives,
water based adhesives, and other types of adhesives known in the
art. The adhesives can be applied in any type of suitable
configuration known in the art, including, but not limited to
sprays, spirals, and the 1like. The superabsorbent material
particles can also be adhered to the nonwoven matertal by using a
chemical (preferably, a non-toxic chemical) such as glycerol or
glycerin, or other chemical to swell the superabsorbent material
particles and make the surfaces of the particles tacky so they
adhere to the fibers of the nonwoven material.

If the superabsorbent material is in the form of fibers, the °
fibrous superabsorbent material is preferably combined with any
other fibrous material used to make the nonwoven and formed
integrally 1into the nonwoven component. Alternatively, the
nonwoven material can be comprised entirely of the fibers of
superabsorbent material.

The longitudinal side edges 42C and end edges 420 of the
absorbent structure 42 may be sealed to prevent the wicking and
expulsion of liquid or ligquid-containing superabsorbent material
from the napkin when it is worn. The edges of the absorbent
structure 42 may, for example, be wrapped or covered by a tissue .
1§yer; Alternatively, the edges of the tissue may be folded, or

.otherwise manipulated to prevent the wicking and expulsion of.

liquid or liquid-containing suberabsdrbent material particles. 41
.from the absorbent structure 42.:- In other alterhate embodiments,
:‘the -Yongitudinal and end edges 22 and 24 of the sanitary napkin 20

' Thmlstherepmcementsheet
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“containment layer") 46 is positioned between the topsheet 38 and the
absorbent structure 42. The containnment |ayer 46 is used to prevent any

| oose superabsorbent material particles 41 in the nonwoven conponent 43
from passing through the topsheet 38 (and out of the sanitary napkin)

ei ther during manufacture or wear. 13 The containnment |ayer 46 may
conprise any material that is suitable for the above purpose which does not
interfere with the transportation of |iquids that pass through the topsheet
into the afd¥rBenteddedyfonthissputnasee cohitlaiparmpanentageats areuntbddei bed in

PCT Publi cglerpfie thpS. o0 tHd/ lap§earndnifkih3/ 24 /8houtl h‘?{otshﬁiﬁpl lrag\tlﬁri al's

for the contai nnent | ayer conprise creped tissue paper, a mel tb
conposi t es, CBGHIENI8G pkb@uct AWSBRY ig1iutended obn Liemain rfosnthe WaratsonNor t h

Anerica of o$i gROnSE bf &heSEanitapy GRAPk#s MENt |ayer 46 may al so conprise any
of the material specified as being suitable for use as the topsheet if

fibrous superabsorbent material is used. Such materials are believed to be
particul arly usHieulbairrigr &0enti fitbelrk@osi PRy dRgeT e nindTatRIS,alpré ¢t

"bl eedi ng"  thro to.the b facin urf ac f the prqduct, where fibrous
superabsorlgga{' ﬁg«pgfi%qoq §oﬁ€%\g. e‘ c%éhirng 6f the user! C}ﬂe barrier 40
may be manufactured from a range of extensible, preferabl y
stretchable, more preferably elastically extensible, 1liquid
impervious materials.

In the preferred embodiment shown, the barrier 40 comprises a
film, barrier film 40. Suitable films include an extensible,
preferably elastically extensible film such as a film made in
accordance with U.S. Patent 4,476,180 issued to Wnuk on Apri) 16.
1991. One such film is Exxon elastomeric film EX-500 (formerly
EXX-7) made by Exxon Chemical Company of Lake Zurich, IL. Another
preferred film 1s an extensible adhesive film Formula #198-338
manufactured by the Findley Adhesives Company of Wauwatosa,
Wisconsin. The Findley adhesive film is a fluid impervious film .
capable of extending 200 - 300%. It {is preferred because it is
also elastically extensible.

The absorbent structure 42 {is assembled by stretching the
barrier film 40 at least part of the way toward its completely
stretched condition, and laminating the barrier film 40 and the
nonwoven together 43. The barrier film 40 is preferably stretched
about 150% of 1its unstretched length (that is, 1.5 times its
unstretched length). The barrier film 40 and nonwoven 43 may be
laminated in any suitable manner which provides the absorbent
structure formed thereby with stretchability and a three
dimensional surface. Preferably, the barrier file 40 and the
nonwoven 43 are laminated by applying adhesive in the form of
parallel beads oriented in the longttudinal direction of the
- finished absorbent structure 42, ‘When the tension is removed from

" the film, the barrier film 40 will retract’ fo_rmﬁg a pl'ur'ﬂity of
- | o c R ' This is -tﬁé.replacehent_ sheet
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The contai nment |ayer 46 can be nmade extensible by perform ng a nechani cal
operation, such as pleating, corrugating, creping, or ringrolling the
material used for the containnent |ayer. Preferably, the

contai nment | ayer 46 is provided wth

21 extensibility by making the same ffom tissue paper havi ng between 20%
and 200% stretch (i.e. abl e of tendl ng.between about 1.2 to 3.0 tines
its origi nél""*i"@ﬁé? h)""9°5TﬁEescoF§ug Pohs @ﬁ&ulﬂ”ﬁ’e‘dﬁer%diaémré)ﬁnto t he
di rection atro&urees wmtbdhgnmmtemuenshaeys can be made by a number
of processes. The tissue paper nmay in one enbodi nent, be conventionally
creped tissue. For exanple, the tissue paper nay be a BOUNTY tissue
that has retdiheed mbsbaﬂtieﬂtrut'am afdaer raéavvalbefr(pm‘bvdeamk@@ dryer

in the papeu?ﬂ('dqgectow Cee%&bnswlhp grssstregchar?‘lﬁ' Q?) hl'S arlzan-t Lgsue s
done in any suitable manner. For example, the absorbent structure
can be provided with multi-direction stretchability by
simultaneously stretching the barrier film in more than one
direction during lamination. In other alternative embodiments, a
mechanical operation such as ringrolling or creping can be
performed on the absorbent structure following lamination.
Alternatively, the nonwoven material can be bonded to the barrier
film using bond patterns that provide multi-directional stretch.
For example, the barrier fiim can be stretched and the adhesive
can be applied in a spot or diamond pattern and the nonwoven
applied, to provide multi-directional stretch.

Many alternative embodiments of the absorbent structure of
the present invention are possible. For example, as shown in Fig.
3, another layer of nonwoven material 45 can be secured to the
other side of the barrier film 40. In other variations, the -
amount that the barrier film is stretched and the glue pattern can
be varied to vary the size and shape of the rugosities {e.g., more
stretching and larger spaces between the glue bonds will yield
larger rugosities). In alternative embodiments, the nonwoven
material layer can be folded into a nonwoven sandwich and then
laminated onto a pre-stretched barrier layer.

The absorbent structure can also be provided with density
gradients, capillary gradients, superabsorbent gradients, lower
density and lower average basis weight acquisition zones, and the
like. For example, regions of high density can be imparted to the
absorbent Sstructure by compression to enhance liquid acqulsition,_ _
storage and distributlon |

~The abso'rbent'combonent”of the absorbent structure 42 is also .
_not hmited to the particuhr superabsorbent mater{ﬂ containmg
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described in U S. Patent 5,098,522 issued to Snurkoksi, et al. on March 24,
1992. The conponents of the sanitary napkin described above (the

t opsheet, the containnent |ayer, and the absorbent structure) can be
Secured together in any suitable mannerig hat allows the sanitary napkin 20
to extend. In the preferred enbodi nrent shown in Figure 1, the conponents
of the sanitary napkin 20 are sized so that the edges of the topsheet 38
and barri ernoniwbvemOnateréall dedomabed bebgoad tTie estgorbert tt’f‘tﬁ\pﬁw\&ﬂ

conmponent 4 sorbent. structure 42. The to heet 38 and t

cont ai nnent %fngyer 461%2 h 95383 o‘f‘f‘%ﬁopﬁbf %‘{'ﬁe ﬁﬁgorl%nt SU¢ u@PﬁP‘EMZ The
portions ofNonhéimidges e)fampﬁnestnm%h@maﬂuﬂ'aﬂhmatmtaéndsmlt ward:bmemred t.hose
of the non cuyre rrier_f shown in
Fi gure 1, "%ﬁ)\éﬂ &%?'H '{;’ gg U‘ S‘%et“?e h&l )e/reg& %hedQ?o aﬁar?‘i'{ﬁgﬂ’i I H%’Gdal ong a
seam 90. S@dl’ﬂlb@e slaédvfgar mbﬂyfIIEdqqrajSSrhpdnedl cekluinse §ibensoQsuran abe

formed by aihgseaRs. 3 BEAON Y 42CPaddhe! B3 hak Ol sdldS tBUTRRRS SHGH 25 bY
gl ui ng, crlnplng, eat - se ve 1's pre ér

enbodi nent ForJWeseB of 18Hst r@ﬁml bary (chamsel nfihersi absarbent t ﬁeaamsarl ous
conponent s #3BrbéntISBenges Okynthetic staple fibers, polymeric fibers, peat

moss, Or any equivalent materia} or combinations of materials.

In embodiments in which an extensible adhesive film is used
as the barrier film, the film can be used "as is" in the sanitary
napkin 20. For example, one side of the adhesive film (the
designated 40A in Fig. 3) can be adhered to the nonwoven material
43. The other side 40B, comprising the garment-facing side of the
barrier film 40, may be used as a panty fastening adhesive.
Alternatively, the side of the adhesive film that forms the
garment-facing side 40B wmay have its adhesive surface at least
partially covered (or “"blocked® to eliminate its adhesive
characteristics). The adhesive body-facing side 40A of the
barrier film can also be completely or partially blocked. C

The exposed adhesive can be blocked in a number of suitable

ways. These include, but are not limited to attaching a layer of

" nonadhesive material to cover the exposed adhesive, and brushing

or sprinkling a powdered material such as talcum powder or corn

starch on at least part of the exposed adhesive. The partial

blocking of the exposed adhesive on the garment-facing side 40B of

the barrier film 40 can be used with the remaining exposed
adhesive to create particular panty fasténing adhesive patterns.

In sti11 other embodiments, an adhesive film can be created
with one side that has adhesive tack, and.one side without tack.
~ One suitable adhesive film having these chancteristics is - a
'. composite structure comprlsing i nonwoven e]astomeric film with a
" jow modulus pressure 'sensitive adhesive, such’ ‘as adhesive film
Formula #198- 338 which, is avaﬂable with a- b]ocking fﬂn such as

T'm is the replacement sheet
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i-nst ance,
in so-call

absor bent

22 Figure 2 shows that the garne

may be pro
secure the
can be
adhesive p
93/ 01786.
conbi nati o

t he absorbent structure of the present invention can also be used
ed "tube" products. In these products, a |liquid pervious cover
material (such as topsheet material) can be wapped conpletely around the

structure and secured to the ﬁpsorbent structure.
n

sani tary nap Otot

a

Ive

apwtiesdlal s jare serfﬁml dessniibedb{ andc anstd gforatatbes. purpIBBei primed

ter Pt e hhhe |i gat No 9 5
qirﬁg g% esF \‘r}é 1?8 Pssugg t%TFEg@aé‘gteéns:at])reén J\F/i'\g%t% %ﬁe
na nif UeﬁteﬁsteﬂteS 037,416 issued to Allen, et al. on August 6,

1991.

The absorbent structure 42 of the present invention provides
a large number of advantages. The elimination of many tissue
layers and folding operations substantially reduces the cost of
making the absorbent structure and allows the absorbent article
containing the same to be made very thin and flexible.

The rugosities associated with the nonwoven material provide‘

more voids and large voids (tha£ is, a higher void volume) than
homogeneous web structures or laminate structures. The voids are
useful for providing areas for the superabsorbent material
particles to swell into after they absorb 1liquids. This is
believed to provide the absorbent structure with greater liguid
holding capacity for the same amount of superabsorbent material in
comparison to laminate structures which have superabsorbent
material between the layers of the laminate.

The rugosities are also believed to permit the use of higher
concentrations of superabsorbent material per given area (e.g.,
per cmd). Higher concentrations of superabsorbent materials can
also be effectively added to critical regions of the absorbent
article because there is a z-directional distribution of the
superabsorbent material in a structure with a high void volume.
(The process of depositing the superabsorbent material on a
structure with rugosities, or on a planar structure that is later
provided with rugosities will create a z-directional distribution
of superabsorbent material.) In addition, the absorbent structure
can be provided with an excess concentration of superabsorbent

and
or a

material when the absorbent structure is in a relaxed state, which '
T will- produce a superabsorbent material concentration within a
' j_desired target 1eve1 when the absorbent structure 1s extended

This is the replacement sheet
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and i nextensi bl e adhei sves. If the adhesive is extensible, it
preferably extends approximately the sane anmounts as the sanitary napkin
as set forth in Table 1. Suitable extensible adhesives include

eéxt ensi bl e adhesi ves, per se, and léxtensible adhesi ve/ barrier

fil mconbi nati ons. Any extensi bl e adhesives known in the art can be used.
Suitable extensible adhesivel/barrier film conbinations include, but are
not |im ted to NbA- sxrfacs btugosihiesi v sas@tovideanm ekswrgei"blvolbme rfer film

mat eri al ; h 'v~ j s h d esive
198- 338; S rdé-ﬁﬁgi é‘?‘ée 5ggh&a§¢3ﬁﬁadﬁ' lil'\lcljgls Tﬁtﬂg Bﬁgya allrgwi ber?)oéaﬁﬁ"{]
el astic f| | hy the superabspnbend mapesikadnpamtiislesdhddeverfacay rugnsitidmse

adhesi ves spej firgdigl O s6reby. PV gobeedi MY fealsthy) ARG @

product number rom Anc nti nent 3°SIgna
of Covi ngt ofior GﬂPGW%d'WI‘F%rCQ‘!fQQBBZFi"rrﬂﬁ@Ttd@f‘urE&Wuﬁhétwmts Fd | er Co.

Sui tabl e Insxs@smﬁcwb@sl ¥Epdradkertunt MaBeFRACTiPRidtip Bheaf expfiptail in
U-S. Patent barmer o? the type used in the present invention resulted in pin

holes being formed into the barrier, particularly when pressure

was applied on the absorbent article during manufacture or wear.

This would result in liquid leaking through the barrier or the

superabsorbent material particles from escaping through the

barrier both during manufacture and in use. The nonwoven material

used in the absorbent structure reduces or eliminates this problem

by providing a cushion that prevents such pin holes from forming

when pressure is applied to the absorbent structure.

The topsheet 38 comprises a liquid pervious component that is
in close proximity to the skin of the user when the sanitary
napkin 20 is in use. The topsheet 38 is preferably as compliant,
soft feeling, and non-irritating to the user’s skin as possible.
The topsheet 38 should further exhibit good strikethrough and “a -
reduced tendency to rewet, permitting bodily discharges to rapidly
penetrate it and flow toward the absorbent structure 42, but not
allowing such discharges to flow back through the topsheet 38 to
the skin of the wearer.

The topsheet 38 has two sides (or faces or surfaces),
including a body-facing side 38A and a garment-facing side 38B.
The body-facing side 3BA of the topsheet 38 generally forms at
least a portion of the body-contacting surface ("body surface")
20A of the sanitary napkin 20. The topsheet 38 has two
longitudinal edges 38C and two end edges 38D. (A similar
numbering system applies to the' other components of the sanitary
napkin. That is, the side of the component facing the wearer’s
body can be designated by the number of the component and a
reference letter "A". The side facing the wearer’s undergarments
can be designated by the number of the component and

This is the replacement sheet
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The adhesive fastener 50 is preferably covered with a release |iner
cover strip) 52. Any commercially available release |liner can be used.

one preferred enbodi nent,

(or

the rel ease liner can be replaced by a wapper

In

that provides both an individually pacﬁﬁged sani tary napkin and a contai ner

for disposing the sanitary napkin afte

Pat ent 4, 556, 146 |ssued to Swanson, et al. on Decenber 3, 1985.

fasteners thaV@ttBBerB" i nitheai1dp apksand BAGES jGint be ndesignabethayi wbe for

si npli cityn@hbedeod ithki QBmpon'ElﬂQ hPeeheOfreffapbtenSetters "C* and "D",
not I|n1ted adhesi ves, however. Preferred fastenhers
i ncl ude buf®ReEs hb?'ﬂﬂn1ted to adhesive f ast eni ng neans, such as

23 are

A suitable topsheet 38 may be manufactured from a wide range
of materials including, but not limited to woven and nonwoven
‘materials, apertured formed thermoplastic films, apertured plastic
films, hydro-formed films, porous foams, reticulated foams,
reticulated thermoplastic films, and thermoplastic scrims.
Suitable woven and nonwoven materials can be comprised of natural
fibers (e.g., wood or cotton fibers), synthetic or modified
natural fibers (e.g., polymeric fibers, such as polyester,
polypropylene fibers, and polyethylene, or polyvinylalcohol,
starch base resins, polyurethanes, cellulose esters, nylon, and

rayon fibers) or from a combination of natural and synthetic

fibers. When the topsheet 38 comprises a nonwoven web, the web
may be spunbonded, carded, wet-laid, meltblown, hydroentangled,
combinations of the above, or the like.

Apertured fiims are generally preferred for the topsheet 38
because they are pervious to liquids and, if properly apertured,
have a reduced tendency to allow liquids to pass back through and
rewet the wearer’s skin. Suitable films are described in U.S.
Patent 3,929,135 issued to Thompson on December 30, 1975, U.S.
Patent 4,324,426 issued to Mullane et al. on April 13, 1982, U.S.
Patent 4,342,314 issued to Radel et al. on August 3, 1982, U.S.
Patent 4,463,045 issued to Ahr, et al. on July 31, 1984, and U.S.
Patent 5,006,394 issued to Baird on April 9, 1991.

The topsheet 38 can be made extensible by performing a
mechanical operation, such as pleating, corrugating, or ring
rolling on the topsheet material to provide folds in the topsheet
that are able to open when the topsheet is stretched. Such a

~ process can be performed on many of the topsheet materials

use, such as is described in U S.

The

'descrwbed above. In one- preferred ‘embodiment of the present . -

1nvention, the topsheet 38 1is made in accordance with U.s. Patent
4,463,045 and - ring ro]led to provide it wlth a degree of

" This is the replacement sheet
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pressure sensitive adhesi ves, mechani cal fasteners and

conbi nati ons of adhesives and nechani cal fasteners. The follomﬁng
Exanpl e further illustrates the practice of the present invention.  The
following Exanple, however, 1is not intended to limt the scope of the
absorbent articles enconpassed herein. 19

EXAMPLE The topsheet 38 is nmade in accordance with U S. patent
4,463, 045 and rlng rolled to provide it with extensibility. The

cont ai nment 19ngjigudinals extensidipity .ofSuch epetbpBORMT Vi st idesaribedThe Wmwoven
| ayers are r n nqﬁy t1ge (0]

pr oduct cogﬁggwiﬁgw %‘r}%{%grﬁ? 5% 1193 gnf’yt]%fﬁ %W?k k\?f&/m as
EXX- 7A obt all#e®ar: Deﬁemﬂoﬁe%@wquborﬂmmde A Subsnmtlgﬂibt bitatbd sed

absorbent SET4Kati€y T THE tUeB"‘|yf1l?EG’pﬁn”Eﬁet}%m§t6Pt\)‘l"g g.fetyc'a&g fﬁ f filmto

about 1.5 tines its original |ength and extr i ng gl'ue onto
both sides O AuGHS}id5m I%%fe glue is applied in the form of
continuous filanments approximately 1 nm wi de which are separ at ed by

approxi mately 38"
ppr oxXi Y Sstitable processes for ring rolling or "pre-corrugating" are

described in U.S. Patent 4,107,364 issued to Sisson on August 15,
1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in
co-pending, commonly assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application
Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1981.

The fold lines in the corrugations of a ring rolled topsheet
preferably run in the transverse direction so the topsheet is
longitudinally extensible. In other embodiments, the fold lines
could run in the longitudinal direction, both directions, and/or .
other directions. The topsheet 38 will be extensible 1in
directions perpendicular to the fold lines.

In a preferred embodiment, the topsheet 38 is hydrophilic so
that liquids will transfer through the topsheet 38 faster. This
will diminsh the l1ikelihood that body exudates will flow off the
topsheet rather than being absorbed into the absorbent structure.
The topsheet can be rendered hydrophilic by treating it with
surfactants.  Suitable methods of applying surfactants are
described 1in U.S. Patents 4,950,264 and 5,009,653 {ssued to
Osborn. ' ' | o

~ In addition, in preferred embqulents. the inner surface 388
of topsheet 38 {s- secured in contacting relation with. an
- underlying absorbent layer. This contacting relationship results .
in 1iquid penetrating topsheet 38 fastér. The topsheet 38 may be ~
' ' D . This :s the repl.é;ceinent' éhee_t
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(9.5 mm. The Scott nonwoven is |am nated onto both sides of the film
formng a trilamnate. The stretchabl e absorbent structure is then cut into
the desired shape for the sanitary napkin. A spiral pattern of

Fi ndl ey 2031 adhesive is applied to ong'side of the stretchabl e absorbent
structure and 1.0 gram of Nalco 1180 a Qor bent gelling material (AGV is
dlstrlbuted over the surface of this side of the stretchabl e absorbent
structure. “¢Rk dNda &Pntard inBsseALiOnEh Puctithe AR tuRdenby i9gpdrapsobpent

mat eri al l%oﬁ@WQﬂeNdﬂih@e@'t’b@kﬁemrﬁdeﬂ dny@rsuenbv/e@rongati@ﬂoto br eak
IS greater L equal to 2031 adhesive is

er _of F|n
applied in? ég'ltreéy PEReSSRRY t 1P %Q%dom% gy of athe gtap gée'of:’at e thesue.
Hot mel t FWﬁdéeafEﬂﬁheBhd@T199ﬁblI%yéﬁD'l?ﬂé topsheet 38 can be maintained

24 in contact with an underlying absorbent component by applying
adhesives between the topsheet and the underlying component, by
entangling the fibers of the underlying layer with the topsheet,
by fusing the topsheet 38 to an underlying absorbent layer by a
plurality of discrete individual fusfon bonds, or by any means
known in the art.

The superabsorbent material containment component (or
"containment layer") 46 is positioned between the topsneet 38 and
the absorbent structure 42. The containment layer 46 is used to
prevent any loose superabsorbent material particles 41 in the
nonwoven component 43 from passing through the topsheet 38 (and
out of the sanitary napkin) either during manufacture or wear.

The containment layer 46 may comprise any material that is
suitable for the above purpose which does not interfere with the
transportation of liquids that pass through the topsheet into the -
absorbent structure. Suitable containment layers are described in
PCT Publication Nos. WO 93/01785 and WO 93/01786. Other suitable
materials for the containment layer comprise creped tissue paper,
and meltblown composites, such as product number 8144-102 obtained
from Fiberweb North America of Simponsville, SC. The containment
layer 46 may also comprise any of the material specified as being
suitable for use as the topsheet if fibrous superabsorbent
material 1s used. Such materials are believed to be particularly
useful in preventing the superabsorbent material from "bleeding”
through to the body facing surface of the product, where fibrous

" superabsorbent material is used.

The containment ]ayér 46_;in be made extensible byiperfnnqing

a mechanical operation, such as pleating, corrugating, creping, or
'.ringrol1ing the materii] 'used for the containment 1ayer
Preferably, ~the .containment Tlayer 46 is provided - with

" This is the replacement sheet
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along the edges of the barrier and the ring rolled topsheet
material is applied to the partially assenbled product so that the product
will stretch in the longitudinal direction. The assenbly is then pressed
together. Fuller extensible adhesive 254 is applied to the back of the
barrier as a panty fastening adhesive (% One skilled in the art can
easily re-orient the materials to produce Iateral stretch. Wiile a

preferred smleh@fm mggkbf nREPRgl tReNta d&a#r%eﬁ &%@CW@HMV% ot her

nents are cl ose nThese

sanitary na
coul d )l;e %\/?ﬂ@@mtht"eécbthe@cha‘kﬂpébébs‘?frBéﬁ%“ds)ﬂﬁu'&tt#én absaﬁeldf such

sanitary na@klm Blifesleses | OGN U t entheéAndririgh S
07/944,764 filed _II": v he nane hﬁ ji‘(‘!'e‘z' ?%gettma on Sertgg tﬂﬁ\s Qﬁb@l‘ 9% and in

U.S. Patent%ergeb‘é)g:“éﬁé gt B‘!P" |°§s@@a‘f‘?ﬁ C%tHGFﬁ on %}‘l ft"QSJe 1991

and August sheetd9Gh be afddeCby V& lnumber of pro&@séﬁmﬁhepﬂﬁtsnewmr
"pantiliner; refer t g absorEFnt ar that are. less bwg?]% and Iess

absor bent t HaPREafMeedinent,, n§°Wﬁ"EP\°'€P§éyoFf%ﬂ?%??ﬁ‘{fy BX38BPifben their

menstrual the tissue paper may be a BOUNTY tissue that has retained
substantial crepe after removal from the Yankee dryer in the
papermaking process. A process for making such a tissue {s
described in U.S. Patent 5,098,522 issued to Smurkoksi, et al. o
March 24, 1992.

The components of the sanitary napkin described above (the
topsheet, the containment layer, and the absorbent structure) can
be secured together in any suitable manner that allows the
sanitary napkin 20 to extend. In the preferred embodiment shown
in Figure 1, the components of the sanitary napkin 20 are sized so
that the edges of the topsheet 38 and barrier film 40 extend
outward beyond the edges of the nonwoven component 43 of the
absorbent structure 42. The topsheet 38 and the containment layer
46 are placed on top of the absorbent structure 42. The portiors
of the edges of the topsheet 38 that extend outward beyond those
of the nonwoven 43 are secured to those of the barrier film 40.
As shown in Figure 1, the topsheet 38 is preferably secured to
barrier film 40 along a seam 90. Seam 90 is preferably liquid
impervious. The seam 90 can be formed by any means commonly used
in the art for this purpose such as by gluing, crimping, or
heat-sealing.

The above {s a preferred embodiment for ease of construction.
(Other means of uniting the various components can be used.) For
instance, the absorbent structure of the present invention can
also be used in so-called “tube® products In these products, a
" liquid pervious cover material (such as topsheet material) can be
wrapped completely around ‘the absorbent structure and secured to

~ the absorbent structure. -

"' This is the replacement sheet
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periods or in conbination wth a tanpon. An exanple of an absorbent
article in the formof a pantiliner is disclosed in U S. Patent 4,738,676
entitled "Pantiliner issued to Gsborn on April 19, 1988. The term
"fncontinence article" refers to pads, undergarnents (pads held in place by
a suspensi on system of sane type, such a22a belt, or the like), inserts for
absorbent articles, capacity boosters for absorbent articles, briefs, bed
pads, and the |ifRgure ggahawesthadi thhegdrment heyrface @8 mfoyhedsdrisagy ot her

i nconti nent S0 S e fs onbC ! i¢cles,.that can
be provi dednsme{ﬁ Q%étbree?gﬁggﬁg%sho?bfeﬁtteg%{rnbégptﬁbefg?ge%rél géqaséti‘ K us.

Pat ent 4, 253db&sives8Qed o secura dRpaptnitery anapkin RBrtgh the doBTh bf S

Pat ents 4, 58{ptA60 ange 4, | SHUERet O lel4; the mept . U. S.
Patent 4, 7%4?%’?5; -UFleS. ﬁjIi:?ts;?l;etl c}?‘QOg?BO%ﬁiH?segedgflo iﬁ%&gé_t g\htﬁmﬁgs
Pat ent 4, 965°8@UrakiAng ¢ oF&TRELH adhesive patternspare odescrabed ianBCTn U. S.

Pat ent Appl Pabticami&erNodl. WO 93/01785 and 93/01786. The adhesive fastener
50 can be extensible, inextensible, or a combination of extensible
and inextensible adheisves.

If the' adhesive 1{s extensible, 1t preferably extends
approximately the same amounts as the sanitary napkin as set forth-
in Table 1. Suitable extensible adhesives include extensible
adhesives, per se, and extensible adhesive/barrier film
combinations. Any extensible adhesives known in the art can be
used. Suitable extensible adhesive/barrier film combinations
include, but are not 1imited to non-extensible adhesive used on an
extensible barrier film material; elastically stretchable adhesive
films such as Findley adhesive 198-338; or spray adhesives such as
3M adhesive 1442 on a low modulus elastic film.

Suitable 1{nextensible adhesives may be those adhesives -
specified as 0.6 mil pass available from Century Adhesive as
product number A305-4, or from Anchor Continental, Inc., 3 Sigma
Division, of Covington, Ohio, and Fuller H-2238ZP manufactured by
the H.B. Fuller Co. Suitable inextensible adhesive fasteners are
described in greater detail in U.S. Patent 4,917,697.

. The adhesive fastener 50 {is preferably covered with a release
liner (or cover strip) 52. Any commercially available release
liner can be used. In one preferred embodiment, the release liner
can be replaced by a wrapper that provides both an individually
packaged sanitary napkin and a container for disposing the
sénitary napkin after use, such as is described in U.S. Patent
4,556,146 issued to Swanson, et al. on December 3, 1985. .

. The lfaﬁtqurs have been initially described in terms of
adhesives for simplicity of description. 'The.typés'of fasteners .
- . ' . : o _T'his is the rap!écement ._sh_eet_
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25 Nunbers 07/637,090 and 07/637,571 filed respectively by Noel, et al.
and Feist, et al. on January 3, 1991 (PCT Publication Nos. W 92/11830 and
W) 92/11831, both published July 23, 1992). The focus of the present
i'nvention is on absorbent articles that gare intended to be worn in the
crotch region of the wearer's undergarnents. However, the stretchable
absorbent structure of the present invention could also be used in

absor bent araireclm sunhtaa dicaPgdifes i P @Pehbwaver . aba%beﬁedar Fa}leperyorn by
i nfants and |n _ S erso s that are fastened about the wal st of the

wearer. Sui t&B o4t 1imitede tor tdhegdve Wiastening meaphasushansor bent
structure albeeﬂsuml OS@dnh'terS doMeeVes3, 86ﬂeé}%1t55uedfatsee&+%” Qg January
14, 1975, and 51é092 i ssyed th%“ g et al. on Septenber
29, 1992, ‘com ‘ é°ﬁ? | adffsd¥es rang, Pe‘ﬂ‘él‘éﬁ% SLRNATS - appl i cati ons (and
any patents which |$sue_thereon as wel |l as any correspondi ng published
Foreign patent appl ieGPfduIRgexaitffe HURtAG 1 POSLATREL ' H3CHractice of the

present invention. The following Example, however, is not

intended to limit the scope of the absorbent articles encompassed
herein.

EXAMPLE

The topsheet 38 is made in accordance with U.S. patent
4,463,045 and ring rolled -to provide it with extensibility. The
containment layer is a single ply of creped BOUNTY tissue. The
nonwoven layers are 1llg/m¢ polypropylene manufactured by Scott
under the product code 2022CA. The barrier film is 1.5 mil
caliper flim known as EXX-7A obtained from Exxon Chemical Company.

The stretchable absorbent structure is initially prepared by
stretching the barrier film to about 1.5 times its original length '
and extruding Findley H-2031 glue onto both sides of the film.
The glue 1is ‘applied in the form of continuous filaments
approximately 1 mm wide which are separated by approximately 3/8"
(9.5 mm). The Scott nonwoven is laminated onto both sides of the
film, forming a trilaminate. The stretchable absorbent structure
is then cut into the desired shape for the sanitary napkin.

A spiral pattern of Findley 2031 adhesive is applied to one
side of the stretchable absorbent structure and 1.0 gram of Nalco
1180 absorbent gelling material (AGM) {s distributed over the
surface of this side of the stretchable absorbent structure. The
side of the absorbént structure with the superabsorbent material
is covered with a single pjy.creped tissue (% elongation to break

- is greater .than. or equal to 200%). A layer of Findley 2031
adhesive is-applied in a. Spiral pattern to. the. outwardly facing .

" side of the .tissue. Hot melt Findiey adhesive 990 is. applied:
- o - This is the raplacement sheet
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t hroughout this patent application are hereby incorporated by reference
herein. It is expressly not admtted, however, that any of the docunents

i ncorporated by reference herein teach or disclose the present invention.

't is also expressly not admtted that any of the commercially avail abl e
materials or products described herein 2%ach or disclose the present

I nventi on. Wil e particular enbodi nents of the present invention have
been il | ustalangd thad edgecr dhetihe i bamoieird dnd othel atingt ordliNede tspsHele€d i n t he

departi ng Aoy The ‘dprpt e E" LAE DR (L TGN O dicE ™7 LR TRE!
26 product will stretch in the longitudinal direction. The assembly
is then pressed together. Fuller extensible adhesive 2254 is
applied to the back of the barrier as a panty fastening adhesive
(PFA). One skilled in the art can easily re-orient the materials

to produce lateral stretch.

While a preferred sanitary napkin embodiment has been™
described, numerous other sanitary napkin embodiments are
disclosed in the literature. These could be provided with a
stretchable absorbent structure. Some of such sanitary napkins
are described in U.S. Patent Application Serial No. 07/944,764
filed in the name of Cree, et al. on September 14, 1992, and in
U.S. Patents 5,009,653 and 4,950,264, issued to Osborn on Apri}
23, 1991 and August 21, 1990, respectively.

The terms “"panty liner" or “pantiliner" refer to absorbent
articles that are less bulky and less absorbent than sanitary
napkins which are often worn by women between their menstrual
periods or in combination with a tampon. An example of in ~
absorbent article in the form of a pantiliner is disclosed in U.S.
Patent 4,738,676 entitled "Pantiliner® issued to Osborn on April
19, 1988.

The term "incontinence article® refers to pads, undergarments
(pads held in place by a suspension system of same type, such as a
belt, or the like), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the like,
regardless of whether they are worn by adults or other incontinent
persons. Some examples of 1{ncontinence articles that can be
provided with a stretchable absorbent structure are disclosed in
U.S. Patent 4,253,461 issued to Strickland, et al. on March 3,
- 1981; U.S. Patents 4,597,760 and 4,597,761 issued to Buell; the
‘above-mentioned U.S. Patent 4,704,115; 'U.S. Patent 4,909,802
issued to Ahr, et al.; U.S. Patent 4,964,860 1§su¢d"tp Gipsén. et
al. on October 23, 1990; .and in U.S. Patent Application Serial

This is the-repiacément sheet
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VWHAT IS CLAI MED | S: 1. An extensible absorbent article conprising:

an extensible |liquid pervious topsheet; an elastically stretchable

| i qui d inpervious conponent, said | i qui d inpervious conponent having a

fel axed condition and a stretched G ndi ti on; a nonwoven

conmponent bonded to said liquid inperviaols conponent when said liquid

| npervi ous conponent is stretched at least partially to its stretched

condi ti on; u oyl k rehon ai

monvoven Mumbers UP7EE/ 0o G dr/ RS 378 FELAE FesBettlyl e By Noel £
al. and Feist, et al. on January 3, 1991 (PCT Publication Nos.

92/11830 and W0 92/11831, both published July 23, 1992).

&t axed
. {4]

The focus of the present invention is on absorbent articles
that are intended to be worn in the crotch region of the wearer’s
undergarments. However, the stretchable absorbent structure of
the present invention could also be used in absorbent articles
such as diapers. Diapers are absorbent articles worn by infants
and incontinent persons that are fastened about the waist of the
wearer. Suitable diapers that can be provided with a stretchable
absorbent structure are disclosed in U.S. Patent 3,860,003 {issued
to Buell on January 14, 1975, and U.S. Patent 5,151,092 issued to
Buell, et al. on September 29, 1992.

The disclosures of all patents, patent applications (and any
patents which issue thereon, as well as any corresponding
published foreign patent applications), and publications mentioned
throughout this patent application are hereby incorporated by
reference herein. It is expressly not adamitted, however, that any
of the documents 1incorporated by reference herein teach or
disclose the present inventfon. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.

While particular embodiments of the present invention have
been 1llustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
invention.

“* Thisis the replacement sheet
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absorb

nmirV|ous conponent al so serves as a barrier for t he
betmee "u l

‘Imﬂmu/ﬂu The absorbent article of Claim1 that extends

nd | ess than about 50% under forces of between about
grans and about 1, 500 grans. é% The absorbent article of
Cla|n1 1 wherein said nonwoven conponent conprises at | east sone
synthetic fibers. 4. - The absorbent article of Cdaim 1 wherein
said nonwoven . conponent conprises at | east some natural fibers. 5.

The absor beat 1sactamdee 19f Caim 1 further conprising

super absor bent, hydrogel-form ng material on said nonwoven
conponent . -

1. An extensible absorbent article comprising:
an extensible liquid pervious topsheet;

an elastically stretchable liquid impervious component, said
1iquid impervious component having a relaxed condition and a
stretched condition;

a nonwoven component bonded to said liquid impervious
component when said liquid impervious component is stretched
at least partially to its stretched condition;

wherein rugosities are formed in portions of said nonwoven
component when said liquid impervious component is relaxed

and said impervious component also serves as a barrier for
the absorbent article.

2. The absorbent article of Claim 1 that extends between about -
5% and less than about 50% under forces of between about 50
grams and about 1,500 grams.

3. The absorbent article of Claim 1 wherein said nonwoven
component comprises at least some synthetic fibers.

4. The absorbent article of Claim 1 wherein said nonwoven
component comprises at least some natural fibers.

5. The absorbent article of Claim 1 further comprising

superabsorbent, hydrogel-forming material on said nonwoven
component.

6. "The absorbent article of Claim 1 -further comprising
' superabsorbent hydrogel - forming material in said “nonwoven
) component ' I -
This is the replacement sheet
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6. Tha

m?int “article of Cdaim 1 further conpri sing

super a mm,ﬂm -formng material in said nonwoven

conmponert . The absorbent article of Claimb5 wherein said
SUperabsorbent Hydrogel -forming n&lerial is particul ate. 8. The
absorbent article of Caim®6 wherein said superabsorbent,

hydr ogel - forn1n? material is fibrous. 9. The absorbent article of
daim 8 whereilhe ansiogbent groide of Claim 5 wherein said superabsorbent,

hydrogel-forming material is particulate.

8. The absorbent article of Claim 6 wherein said superabsorbent,
hydrogel-forming material is fibrous.

9. The absorbent article of Claim 8 wherein said fibrous
suberabsorbent material is an integral part of the nonwoven
component.

10. The absorbent article of Claim 7 wherein said superabsorbent,
hydrogel-forming material {s bonded to said nonwoven
component by moisture bonds.

11. The absorbent article of Claim 7 wherein said superabsorbent,
' hydrogel-forming material 1is bonded to said nonwoven
component by adhesive.

12. The absorbent article of Claim 11 further comprising a
superabsorbent waterial containment layer positioned between_.
said topsheet and said nonwoven component.

13. An extensible absorbent article comprising:
an extensible liquid pervious topsheet;

a stretchable absorbent structure Jjoined to said topsheet,
said absorbent structure comprising:

a stretchable liquid impervious barrier layer, said
barrier layer having a relaxed condition and a stretched
condition;

a fibrous nonwoven component. comprising a plurality of
fibers, said nonwoven component being positioned between
said barrier layer and said topsheet and being bonded to
said barrier layer when said barrier 1ayer is stretched

This is the replacemeni sheet
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subera Eﬁz’wal is an int egral part of the nonwoven conponent .

10. cle of Caim7 wherein said superabsorbent,
hydroge’l flormn | al is bonded to said nonwoven conponent
by noi sture bonds. "11. The absor bent2 article of aim7 wherein said
super absor bent , hydr ogel -form ng~ 8raterial is bonded to said
nonwoven conmponent by adhesi ve. 12. The absorbent article of Claim

11 further conpristhgleast partiaddrabsottserstratchad alondbtitoai, nwiesrte ihayer
posi tioned betweenyygosit$ daFstflaﬁﬁttd af‘ﬁ’ SRk AMVEY e ERMRENGL 13- AN

extensi bl e absorbent™article conpri
component when said barmer Tayer is relaxed; and

superabsorbent, hydrogel-forming material affixed to the
fibers of said nonwoven component;

a liquid pervious superabsorbent material containment layer
positioned between said absorbent structure and said
topsheet;

wherein said absorbent article is capable of stretching
between about 5% and less than about 50% under forces of
between about 50 grams and about 1,500 grams.

14, A stretchable absorbent structure for an absorbent article,

said stretchable absorbent structure consisting essentially
of:

a stretchable liquid impervious barrier layer, said barrier
Tayer having a relaxed condition and a stretched condition;

a nonwoven component bonded to said barrier layer when said

barrier layer 1is stretched at 1least partially to its
stretched condition;

wherein rugosities are formed in portions of said nonwoven
component when said barrier layer is relaxed.

Thls is the replacement sheet
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an extensible liquid pervious topsheet; a stretchabl e absorbent
structure joined to said topsheet, sai d absorbent structure

conpri si ng: a stretchable liquid inpervious barrier |ayer,
barrier layer having a rel axed condition and a stretched

condi ti on; a fibrous nonwoverSconponent conprising a plura
of fi bers, said nonwoven conponent being positioned between
said barrier layer and said topsheet and bei ng bonded to sai d

barrier |layer when said barrier layer is stretched
This is the repl acenent sfAEBETCHABLE ABSORBENT STRUCTURE

ABSTRACT

The present invention relates to a simple, cost-effective,
stretchable, superabsorbent wmaterial-containing absorbent
structure that provides the superabsorbent material particles
therein with improved liquid holding capacity. The stretchable
absorbent structure can be used in absorbent articles such as
diapers, sanitary napkins, panty liners, and incontinence pads.
The stretchable absorbent structure comprises a stretchable
liquid impervious barrier layer (40) and an absorbent nonwoven
component (43) that is bonded to the barrier layer when the
barrier layer is stretched at least partially toward its
stretched condition, and superabsorbent, hydrogel-forming
material (41) deposited on or distributed within the nonwoven

component .

FIGURE 2

This is the replacement ‘sheet
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28 at least partially to its stretched condition, wherein
rugosities are formed in portions of said nonwoven

conponent when said barrier layer is relaxed; and

super absor bent, hydrogel-form ng material affixed to the fibers of
sai d nonwoven conponent; a liquid pervious superabsorbent materi al
contai nnent | ayer positioned between said absorbent structure and
sai d t opsheet ; wherein said absorbent article is capable of
stretching bet ween about 5% and | ess than about 50% under forces of

bet ween about 50 grans and about 1, 500 lgBans.
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14. A stretchabl e absorbent structure for an absorbent article, sai d

stretchabl e absorbent structure consisting essentially of : a
stretchable liquid inpervious barrier |ayer, said barrier | ayer having
a relaxed condition and a stretched condition; a nonwoven conponent
bonded to said barrier |ayer when said barrier layer is stretched
at least partially to its stretched condition; - wherein
rugosities are forned in portions of said nonwoven conponent when said

barrier layer is rel axed.

2/3
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