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" FIELD OF THE INVENTION

“The present invention relates to absorbent articles such as
diapers, sanitary napkins, adult incontinence devices, and the like
which have fused layers.

BACKGROUND OF THE INVENTION

Allfmanner and variety of absorbent articles configured for the
-absorption of body fluids such- as menses, urine, and feces are, of
course, well known. Absorbent articles are typically comprised of a
number of layers of material. These generally include, from top to
bottom, a liquid pervious layer, an absorbent layér, and a liquid
impervious layer. Additional layers may also be interposed between
any of these layers. Such additional 1layers may serve various

: different purposes. '

These layers'.are generally held"together around their
peripheries by some conventional means, such as adhesives, crimping,
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fusing, and other methods known in the art. The absorbent articles
can have, and in many cases preferably will have, a liquid
impermeable bond around their periphery. This will not interfere
with the function .of the absorbent article. However, it is
frequently also desirable to bond the layers together at their

faces. The attachment of the faces of these layers presents certain

technical problems This is part1cu1ar1y the case when it is
desired to attach the upper liquid pervious layers and absorbent
layers. The same"means' used for attaching the layers at their
peripheries cannot be used because they will tend to block the flow

~ of liquids to the absorbent layer.

fA number of attempts have been made to deal with this problem.
These have included utilizing hot melt adhesives, and other
non-water based adhesives. ‘Such " adhesives will be less likely to
dissolve when contacted by body liquids. 'Other attempts have been
directed at applying adhesives in-very thin layers or in particular

patterns to attempt to minimize the interference with the flow of

liquids to the underlying_1ayers. U.S. Patent 4.573,986 issued to
Minetola, et al. on March 4, 1986 discloses one preferred way of

'applyfng adhesives. Although the application of adhesives in the

manner described in the Minetola, et al. patent works quite well,
the search for improved ways of securing the faces of the layers of
absorbent products has continued.

The main reason for searching for improved ways of securing the
faces of such layers is that in many cases, adhesives which
initially function adequately, may eventually fail and cause the
liquid pervious layer to become unattached. This problem is
particularly apparent during prolonged use of an absorbent article.
This prob1em is often heightened when the liquid pervious layer is
an apertured plastic film. While apertured plastic films made
according .to the patents owned by the assignee of the present
invention perform very we]T, certain problems can occur when they
separate from their underlying ]ayers. The plastic films are
sufficiently thin that they can move well into the crevices of the
wearer’s body (such as the space between the wearer’s buttocks) when
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All manner and variety of absorbent articles configured for the absorption
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instances, the liquid pervious layer may even stick to the skin of
the wearer. The adhesives may cause the film to present a sticky

surface near -the body bf.the_wearer_which aids in causing the liquid

pervious ldyer to stick to the skin of the wearer.

" The separation of the formed- film from thé absorbent. Iéyers
also often causes exudates to run off the top of the product along
the longitudinal edges. The exudates will not penetrate the film

since there is no longer an underlying absorbent layer in contact’

with the film for the exudates to wick into. This is particularly
true in the case of thick pads having airfelt batts for their
absorbent cores. The absorbent core of such thick pads tends to
collapse and bunch or gather in transversely'in the center of the
product .upon the first incidence of ‘wetting. This gathering in,
combined with the separation of the formed film, leaves the portion
of the pad adjacent its 1on§itudinal edges without any underlying
absorbent material, thereby increasing the possibility of runoff or
Teakage on top of the product along the longitudinal edges.

‘Several patents describe absorbent products having layers held
together in alternative manners for various different purposes.
Such efforts are described in U.S. Patents 3,965,906 and 4,184,902
issued to Karami, U.S. Patent 4,391,861 issued to Butterworth, et

~al., U.S. Patent 4,397,644 issued to Matthews, et al., U.S. Patent

4,475,911 issued to Gellert, U.S. Patent 4,726,976 issued to Karami,
et al., U.S. Patent 4,752,349 issued to Gebel, U.S. Patent 4,753,840
issued to Van Gompel, U.S. Patent 4,823,783 issued to Willhite, Jr.,
et al., U.S. Patent 4,844,965 issued to Foxman, and U.S. Patent
4,908,026 issued to Sukiennick, et al. The majority of these

- patents, however, do not disclose fusing an apertured formed film on

top of a nonwoven material. It 'is believed that those and any

" others are not directed to the use of fusion to create bond sites

that do not interfere with the acquisition of ‘liquids into the
absorbent layer.
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have, a i cases preferably will have, a liquid i I nd .
around M&ﬁ’%phery. This will not interfere with tﬂg&mﬁaﬁg of
the  absorbent article. However, it §4s frequently also desirable to
bond the layers together at their faces. The attachment of the faces of
these |l ayers presents certain technical - problens. This 1is- particularly

thec case when it Thasdesi nead texists afdr tabeorbeper aktiglés] HRRNG Oufprod®r S
and absor bent | d . hi the layers at their
peripheries canﬁ[}cé)’tﬁ BE"«? &g.gﬁgggggg%gfqu&?{}@%ﬁﬁo bgg&ecel? {he” FPRRLmaFt
|iquids to the fJydd penyiousylayers. A nunber of attenpts have been nade
to deal with this problem These have included wutilizing hot nelt

adhesives, and other non-water based. adhesiyes. .Sych adhesives w || be
s 11 kel y to. di SsoTEESKRREN Toit Alt BRIy Thdfe Argatide Inveatian taspmavide
have been directabdoeientpritycleg battiegiboedinignbetsesn ttheir Nayess marticularly
paft'_CL” ar the uppermost 1liquid pervious layers, that maintain sustained
attachment even under prolonged use. '

It is another object of the present invention to provide
absorbent articles having liquid pervious léyers bonded at bond
sites that provide structures that do not interfere with the
acquisition of liquids into the absorbent layer.

It is still another object of the present invention to provide
an absorbent article that can be visually observed by the wearer as
having the potential for aiding in the absorption of liquids.

These and other objécis.of'the present invention will be more
readily apparent when considered in reference to the fo]lowing
description and when taken in conjunction with the--accompanying
drawings.

SUMMARY OF THE INVENTION

In accordance with the preseht invention, an absorbent article, -
such as a diaper, a sanitary napkin, or an adult incontinence "
device, or the like which has fused layers is provided.

The absorbent article preferably comprises a liquid pervious
apertured thermoplastic film topsheet, a liquid impervious backsheet
joined to the topsheet, an absorbent core, and an acquisition layer.

The absorbent core is pdsitioned between the topsheet and thé
backsheet. The acquisition layer preferably comprises a fibrous web
of spunlaced nonwoven fibers. The acquisition layer may either be a
separate web positioned between the topsheet and the absorbent core,
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The fusion of the faces of the topsheet and the acquisition
layer maintains these layers in an attached condition, even under
prolonged use. The attachment is believed to accomplish the objects
set forth above, among others. The attachment is also believed to
create bond sites that provide structures which do not interfere

“with the acquisition of liquids into the absorbent core. The

sustained attachment also facilitates absorption of liquids into the

- absorbent core by maintaining an underlying absorbent layer in

constant contact with the apertured film topsheet.

BRIEF DESCRIPTION OF THE DRAWINGS

figure 1 is a top plan view of a preferred sanitary napkin

-embodiment of the present invention.

Figure 2 is a simplified transverse cross-sectional view taken
along line 2-2 of F1gure 1.

Figure,.3 is a simplified transverse cross-sectional view
similar to that of Figure 2, showing an alternative arrangement of

the components of the sanitary napkin.

Figures 4-6 are top plan- and simplified cross- sectional views

“along lines 5-5 and 6-6, respect1ve1y, of a thick sanitary napkin

with a profiled shape
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3 t hey becone unattached. Thi s can be extrenely unconfortable and

irritating. Because of its plastic conposition, in some o ancesy
the 1i qV@9381%@%us | ayer may even stick to the skin.of tké@?’edrﬁﬁr

adhesi ves nay cause the filmto present @ sticky surface near the body of
the wearer which aids in causing the liquid pervious |ayer to stick to the
skin of the wearer. The separation of the fornmed filmfromthe

afggr Ete“tl ! aye{ﬁ a: FAg@FdsCh afauwarexycmmftmedrstne.m‘tfmtmwtam ofgriebtly
1I‘O| | mu areng e%larpgrt]z ! Lo&logap]an iew phopogr%ﬁ'd@ft % t%&tleetnﬂtepﬁqe%%he the
T .comprises an apertured film with entangled nonwoven fibers.

Figure 8 is a simplified ~and greatly enlarged schematic
cross-sectional view of a bond site where the topsheet of the
sanitary napkin is fused to an underlying fibrous acquisition layer.

Figure 8A is a schematic side view of part of a device that
_ _ could be used to create a fusion bond.

Figures 9 and 10 are greatly enlarged top and bottom plan view
photographs of the fused layers in the area of typical bond sites.

Figures 11 and 12 are simplified schematic views showing the -
difference between the disposition of the topsheet when relatively
deep and relatively shallow bonds are used.

Figure 13A is a plan view of a sanitary napkin provided with an
“alternative bond pattern. '

Figures 138-13D are top and bottom plan views and a perspective
view photograph of a sanitary napkin provided with another
alternative bond pattern.

Figure 14 is a photograph showing a cross-sectional view of an
embodiment in which the underlying fibrous layer has been stretched
prior to fusing it the apertured film.

Figure 15 is an exploded perspective view showing the assembly
of a sanitary .napkin which contains a preferred absorbent core and
panty fastenlng adhesive for use in the present invention.

Figure 16 is an edge yiew of an alternative topsﬁeet that
comprises a nonwoven material and a formed film. '
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since there is no | onger an underlying absorbent |ayer in contact with the

filmfor the exudates to wick into. This i's particular he case
of thiWQ9BHAEShaving airfelt batts for their absorbent B?F}e‘i&’d?ﬂ‘t

~absorbent core of such thick pads tendg to collapse and bunch or gather in
transversely in the center of the product upon the first incidence of
wetting. This gathering in, conbined with the separation of the forned
film 1eaves .the ragurenidfist taeppmbeadgvacamew iafs anoatternatival typegdondi t hout
any underlyin g@ﬂf@e”t material, thereby increasing the possibility of
runoff or |ea ag i top of the product al ong the | ongitudinal edges"
Sever al patents describe absorbent products having layers held together in
al ternative nmannergsigupé )@rﬂsoussmpﬂierean'scrmmapnseﬁew Seft fonef process dhet

described in U.S Patent 6 9 dyt ram, U. S
Patent 4, 301, FOIN B8, HiFq §° é‘%??etﬁ'\%otﬁtmeé m‘ﬁ"‘ Q%ﬁéaé'%gti'na?dﬁ 397, 644
i ssued to Matt hews, et al., U S. Patent 4,475,911 issued to Gbllert u. S.

Patent 4,726,976 | gd 1t901§<3ar %Et*spe@hv%' v1evUo$ el eovmed, FOA, ﬁ(b%]iéiﬁlﬂed to
Cebel, U. S. Patent 753 840 ? % Van CGonpel, .U. S. Patent 4, 823, 783
i ssued to W | Vet rocgss shoyn a’l“ ‘QU"S Pat ent 4 844, 965 i ssued to Foxnan,
and U. S. Patent

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
‘1. Introduction.

The present invention relates to absorbent articles such as
diapers, sanitary napkins, adult incontinence devices, and the like,
which have fused layers.

The term "absorbent article", as used herein, refers to
articles which absorb and contain body exudates. More specifically,
the term refers to articles which are placed against or in proximity
to the body of the wearer to absorb and contain the various exudates
discharged from the body. The term "absorbent article" is intended
to include diapers, sanitary napkins, pantiliners, and incontinent
pads, and the like.  The term "disposable” refers to articles which
are intended to be discarded after a single use and preferably
recycled, composted; or otherwise disposed of in an environmentally
compatible manner. (That is, they are not intended to be laundered
or otherwise restored or reused as an absorbent articie.) In the
preferred embodiment. illustrated, the absorbent article is a
sanitary napkin designated 20.

The term "sanitary napkin", as used herein, refers to an
article which is worn by females adjacent to the pudendal region
that is intended to absorb and contain the various exudates which
are discharged from the body (e.g., blood, menses, and urine). The
présent invention, however, is not limited to the particular types
or configurations of absorbent articles shown in the drawings.
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4,908,026 issued to Sukiennick, et al. The majority of t hese
patents do not di scl ose fusing an-apertured for top of
a nonwove 8\@( is believed that those and any SF&QZ@Q@L}
directed to the use of fusion to create hpnd sites that- do not |nterfere
with the acquisition of liquids into the absorbent |ayer.

4 .Thus, a need exists for absorbent articles having inproved bondi ng
between their layers, particularly between the uppernost fluid pervious

layers. - The sanitary napkin 20 has two surfaces, a body-contacting
z surface or “"body surface" 20a and a 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 (shown in FIG. 2) is on the opposité 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 1 and a transverse centerline t. The term
- “lTongitudinal®, 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 verticé] 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 hereih,'-are interchangeable, and refer to a line, axis or
direction which lies within the plane of the sanitary napkin 20 that
iS'gedera11y perpendicUTar to the longitudinal direction. FIG. 1
shows that the sanitary napkin 20 also has two spaced apart
longitudinal or side 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 or relatively thin. The embodiment of the sanitary
napkin 20 shown in figufes 1-3 of the drawings is intended to be an

. example of a relatively thin sanitary napkin. It 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. A “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 f]exlble, 'S0
that it 1s comfortable for the wearer.
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Therefore, it is an object of the pfesent i nvention to provide absorbent
articles vi ng_bondi ng between their |ayers, particularl ner nost -
liquid Eﬂ}€¥5U§ | ayers, that nmintain sustained attachner éggﬁﬂ@ﬁﬁér
prolonged use. . It is -another object of the present invention to
provi de.absorbent articles ‘having |iquid pervious |ayers bonded at bond
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| between the topsheet 28 and the backsheet 30. The sanitary napkin
20 also comprises a liquid pervious acquisition layer (or
acquisitién-sheet) 34. The acquisition layer 34 may be a separate
element positioned between the topsheet 28 and the absorbent core
32, or it may comprise part of the topsheet 28 or part of the core
32. The sanitary napkin 20 preferably also includes optional side
flaps or “wihgs“ 36 that are folded around the crotch portion of the
wearer’s panties. The sanitary napkin 20 shown also has an adhesive
fastening means 38 for attaching the sanitary napkin 20 to the
undergarment of the wearer. Removable release liners 40 cover the
adhesive fastening means 38 to keep the adhesive from sticking to a
surface other than the crotch portion of the undergarment prior to

use.

2. Individual Components of the Absorbent Artiéle.

The individual components of the sanitary napkin 20 will now be
looked at in greater detail. |

A. The Topsheet.

The topsheet 28 comprises'a first .liquid pervious component.
When the sanitary napkin 20 is in use, the topsheet 28 is in close
proximity to the skin of the user. The topsheet 28 is preferably as
compliant, soft feeling, and non-irritating to the user’s skin as
possible. The topsheet 28 should further exhibit good strikethrough
and a reduced tendency to rewet, permitting bodily discharges to
rapidly penétrate'it and flow toward the core 32, but not allowing
.such discharges to flow back through the topsheet 28 to the skin of
the wearer. -
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conprises a |iquid pervious . apertured t%ernnplastic filmtopsheet, a
l'iquid inpervious backsheet joined to the topsheet, an absorbent core,
an acquisition | ayerhe topsheetTh® habSWobemes clorefdces pors st faeesl) bénstading he
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forms at least a portion of the body-contacting surface ("body
surface") 20a of the sanitary napkin 20. The topsheet 28 has two
longitudinal edges 28c and two end edges 28d. (A'similar numbering
system will be used for the other components of the san1tary napkin.

.~ That is, the side of the component ‘facing ‘the wearer’s body will be

designated by the number of the component and a reference letter
"a".  The side facing the wearer’s undergarments will be designated
by the number of the component and the letter "b". The side and end
edges will be des%gnated by the number of the component and the

_ reference letters "c" and "d" respectively.)

A suitable topsheet 28 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 fibers (e.g., polymeric
fibers, such as po]yester;'polypropy1ene fibers, and polyethylene,
or polyvinylalcohol, starch base resins, polyurethanes, cellulose

esters, nylon, and rayoh fibers) or from a combination of natural

and synthetic fibers. Apertured formed films are generally
preferred for the topsheet 28 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.

Figure 1 shows that the formed film topsheet 28 is provided -

with a multiplicity of apertures 29. . The apertures 29 are shown
only in portions of the topsheet 28 overlying the flaps 36 for
clarity of illustration of the fusion bonds 44. It is understood,

" however, that the -apertures 29 will ordinarily at least be

distributed over the main body portion (or “central absorbent pad")
21 of the sanita?y napkin 20.
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5 or it may conprise part of the topsheet .or part of the core (or other

element). The topsheet and backsheet are joined toge t | east
a portw&ﬂ-’&”ﬁ]e peri phery of the absorbent article. 3&383#?2@?“ nd the

acqui sition |ayer (or other underlying jjayer) are placed in.a face-to-face
rel ati onship. -The topsheet is secured to such an underlying |ayer (or
| ayers) at discrete bonded areas. At |east sone of the bonded areas provide

stractures with drah@ag@psmastsawvxpwef-mw ihasii ds cabigeasoft betwegh tabodthe

absdrbent core, f e t,he p d t

acqui sition Ia9e9°1n'8r9ﬂ 'r’i'§ O@e %E’abgﬁs ﬁ iﬁﬂgrt t%cﬁég §€&§Lfﬁ@ even
under prol ongedopsheet TRR at‘efachh’emthalss abeﬂ"?éfﬁ!‘d qad irRrc ool ibehwaene abejtect s
set forth abovg, oABDHY ﬂmé’sf)saftth@pmﬁm Merhid S saduko thalheef@fat Rncsreat e

bond sites tha pr?avpleggd Sctarp%J ta%e%tructures ?spo(z[n 'uqt Flrgfuge 7) created when
the topsheet is formed according to several of the processes

described here1n

Suitable formed films are described in U.S. Patent 3,929,135
issued to Thompson on December 30, 1975, U.S. Patent 4,324,426
jssued 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. Additional suitable formed and
hydro-formed films are described in U.S. Patents 4,609,518,
4,629,643, 4,695,422, 4,772,444, 4,778,644, and 4,839,216 issued to

_ Curro, €t al., U.S. Patent 4,637,819 issued to Ouellette, et al. In
anofher embod1ment, the topsheet 28 comprises a nonwoven material 25
and a plastic film 27 shown in fFigure 16 and described in greater
detail in U.S. Patent Application Serial No. 07/794,745 filed by
Aziz, et al. on November 19, 1991. Still other materials suitable
for use as a topsheet are described in U.S. Patent 4,775,579 issued
to Hagy. et al. on October 4, 1988, U.S. Patent ©.{23,124 issued to
Kobayashi on June 11, 1991 and in European Patent Application 0 304
617 A2 published-March 1, 1989 in the name of Suda, et al.

In one particularly preferred embodiment, the topsheet 28
comprises fiber-entangled film. The term “fiber-entangled film"
refers to apertured films having fibers entangled in and around
their apertures. The apertured film of such a topsheet could
comprise any of the films or scrims described above. The film has
nonwoven fibers loosely mechanically or thermo-mechanically
entangled therewith. The fibers are preferably entangled along or

| from the direction of the core-facing side 28b. Figure 7 shows an
example of such a fiber-ehtangled topsheet material. Figure 7 shows
a topsheet 28 created by attaching hydrophilic (or hydrophobic)
fibers 42’ to an apertured film. The fibers 42’ used could be of

K
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with the acquisition of [liquids into the absorbent core. The
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absor bent “cor Yy mai ntaining an underlyi ng absorbent | ayer

confact with the apertured filmtopsheet .12 BRI EF
DESCRI PTI ON OF THE DRAW NGS - Figure 1 is a top plan view of a
pref.erred sanltaﬂY ﬁgln enbodi nent _of the present invention. ‘Fi gure
2 is a sinplifiet Phyeiefin natyee. sébeuﬁﬁars A2ewcimibenusgdorig remisngt ivnof
Figure 1. witihgthe atqubsidion ripyef iAJ bF aes veplace Oﬁh@SScxﬁﬁﬂtﬂ;’ﬂaha)’@reW
simlar to that Figure 2, showing an alternative arrangenent of the
conponents of the sanitary napkln Figures 4-6 are top plan and

sinplified cross-sectional views along lines 5-5 and 6-6, respectively,  of
a thick sanitary napfhe prividry bjeteivel 8 eWR3RA-ing the fibers is to drain the
plastic- film of any surface fluids. More 'specifica11y, the
. entangled fibers 42’ are in much closer contact with the bottom
opening 29b of the apertures 29 than is possible by simply placing a
nonwoven material adjacent the film. This close contact prevents -
any gaps from forming between the nonwoven and the film 'af the
bottom opening 29b. The elimination of gaps allows the fibers 42°
to drain liquids through the film 27 and prevents a meniscus. from
forming at the bottom opening 29b. Otherwise, liquids may pool at
this location and subsequently rewet the wearer’s skin.

The fibers could be methanica]]y or thermo-mechanically
~entangled with the film by any suitable process. For instanéé, the
fibers could be meltblown onto the film, spunbonded onto the film,
carded onto the film, thermo-mechanically entangled with the film
such as being flocked or meltblown on the plastic film while the
film is still in its molten state, or hydro-entangled with the film.

The preferred method for attaching fibers to the film is via a
process that uses either air attentuation or mehhanica%— drawing
combined with air lay-down. Figure 18 shows a preferred way of
obtaining such topsheet structure. In this case, a synthetic
thermoplastic polymeric hydrophilic material is extruded in the form
of a fiber. The fibers are subjected to attenuation by directing a
stream of air on the fibers once they exit the die 102.. This
process is. known as a meltblowing process and is disc]éSed in Exxon
patent U.S. 3,978,185 to Buntin, et al. Suitable hydrophilic fibers
may be formed fro_m. intrinsically wettable fibers such as nylon

- co-polymers comprising a nylon component and a hydrophilizing
component. Such a material is commercially available from Allied
Signal - Inc. under .the trade designation Hydrof11 SCFX. The
core-facing 27b side of the film 27 should be fac1ng the me]tb]owrng
die 102 head. The film 27 preferably has a multiplicity of
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6 Figures 7 and 7A are a sinplified schematic view and a greatly

enl ar ged ott [h pl an vi ew photograph of a topsheet nater onprlses
an apeWﬂjﬁé | mwi th entangl ed nonwoven fi bers. ﬂ&’&ﬁ@ﬁ%l
sinplified and greatly enlarged schemajgc cross-sectional view of a bond
site where the topsheet of the sanitary napkin is fused to an underlying

fibrous acquisition |ayer. Figure 8A is a schematic side view of part
of a device thednecPilled PPojestibnk0 (dreatcomest ysi2h which define tapered

capillaries. The processes of making this type of film 27 may form
cones 23 that have outside surfaces that form shredded or Jagged
edges. One particularly suitable apertured film 27 is disclosed in
U.S. Patent 4,463,045 and ring-rolled as described below to provide
it with a degree of extensibility. '

x)

The fibers 42’ are ejected from the die 102 and attach to the
core-facing side 27b of the plastic film 27. The molten fibers 42’
and the cones 23 of the film 27 tend to melt and fuse. This causes
the,fibérs 42' to permanently attach to the film as shown in Figure
7JA. It is believed that the attachment occurs primarily between the
partially molten fibers 42’ and the partially shredded edges formed
on the outside surfaces of the cones 23 that form of the capillaries
of the apertured film 27. |

In another preferred embodiment the fibers 42’ are .of a
thermopiastic synthetic nature but hydrophobic. Hydrophobic fibers
such ‘as polyethylene can be available from the Dow Chemical Company
under the trade designation ASPUN, or as polypropylene from the
Exxon Corporation under the trade name ESCORENE 3,400 and 3,500
series. Once formed, the entire web is treated by any known methods
(described in greater detail below) to render it hydrophilic. Such

“process will allow the apertures to better handle fluid. —It-is also
possible to ring-roll the entire web after these treatment
processes. i ' . '

The fiber-entangled topsheet 28 material provides more intimate
contact between the apertured film 27 and the nonwoven fibers 42.
This can create advantages of improved liquid transbort through the
film to the fibers 42’ and the underlying layers such as the
absorbent core 32 or the acquisition layer 34. It may also provide
improved comfort since the film 27 will be less likely to separate
from the underlying entangled fibers 42'. This will prevent the
topsheet 28 from moving into the crevices of the'wearer’s.body.

In still another preferred embodiment (shown in Figure 15), the
sanitary napkin 20 is comprised of components that are extensible
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Figures 9 and 10 are greatly enlarged top and bottom pl an vieM/photographs

of the f eé/m#r.s in the area of typical bond sites. CI/U oJbeAe 1 .

and 12 a fied schematic views show ng the dlfferenc et ween the
di sposition of the topsheet when rel atively deep and relatively shallow
~bands are used. + Figure 13A is a plan view of a sanitary napkin
provided with an alternative bond pattern. 'Figures 13B-13D are top
and bottom pl an Jiieew aerpabl pepfpatratebing, evpaphirudgrhphirof the skomgl tudinal

napKi n provi ded Wil &ctaBR} NRher?! LR NdiY SryPORUDKRAL €T Riorn. Pre'?é&%"l 1¢nds-a
phot ogr aph shovml}gnP Cross- secélonal Vi

t he
under | yi ng i br o 34N EAF¥ napkdnpeR 15 £ARY ﬁeﬂPp"?“BFatt‘@gfgetlwﬁﬁ" |°(b°?he % and

apertured film about 40% of its unstretched length. This extensibility provides
" better in-use fit; attachment to the wearer’s undergarments,
comfort, and decreased staining. In other embodiments, only Timited
portions of the components of the sanitary napkwn 20 need be capable
of stretching. -

One type of topsheet 28 for use in the embodiment shown in
Flgure 15 can be made in accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of 1longitudinal
extensibility. 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 Nos. 07/662,536 filed by Gerald M. Weber et al.,
07/662,537 filed by Kenneth B. Buell et al. and 07/662,543 filed by
Gerald M. Weber et al. on Eebruary 28, 1991, all filed February 28,
1991. The fold lines in the corrugations of the topsheet should run
in the transverse direction so the topsheet is longitudinally
extensible. Such a topsheet is described in greater'detai] in the
following U.S. patent applications which were filed on June 23,
1991: Serial No. 07/734,404 filed in the names of Thompson, et al.;
U.S. Patent Application Serial No. 07/734,392 filed in the names of
Thompson, et al.; and, Serial No. 07/734,405 filed in the names of
Buenger, et al. These latter three patent applications may be
referred to collectively as the “Capillary Channel Fiber" patent
applications. '

In addition, in preferred embodiments of the present invention,
at least a portion of the topsheet 28 is treated with a surfactant;
This can be accomplished by any of the common techniques well known

" to those skilled in the art. Suitable methods for treating the
topsheet with a surfactant are described in a number of references,
including U.S. Patents.4,950.264 and 5,009,653 issued to Osborn, and
in U.S. Patent Application Serial No. 07/794,745 filed by Aziz, et
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Figure 15 is an expl oded perspective view show ng the assenbly of a :
sanitar naﬁkln whi ch contains a preferred absorbent CO%%Taﬁbﬁﬁ&ﬁ%
.fasteﬁ“&i? A%sive for use in the present invention. igure 16 is an
‘edge view of an alternative topsheet tjgat conprises a nonwoven naterial and

a formed film 7 Figure 17 is a
perspective view of an alternative type bond structure Figure 18 is

a siinplified g¢hesmtnovembeaw19f 098 .priieedattdratpatent application teaches
treating the apertured film component of a nonwoven/apertured
s thermoplastic formed film topsheet with a surfactant. The
surfactant is preferably lncorporated 1nto the resin used to make

the thermoplastic formed film.

Treating the topsheet 28 with a surfactant renders the surface
of the topsheet 28 more hydrophilic. This results in 1liquid
penetrating the topsheet 28 faster than it would if the surface were
not treated. This diminishes the likelihood that body fluids will
flow off topsheet 28 rather than being drained through the topsheet
28.

B. The Acquisition Layer.

The acquisition layer (6r "acquisition/distribution layer", or
acquisition sheet®) 34 s 'shown in Figure 2. It _ is positioned
between the topsheet 28 and (at least a portion of) the absorbent
core 32.

In the embodiment shown'in Figure 2, the acquisition layer 34
is a folded sheet of nonwoven material. It should be understood,
however, that the acquisition layer 34 need not be a folded sheet.
The terms "layer" or "web”, as used herein, include, but are not
limited to single unfolded sheets. folded sheets, strips of
material, loose or bonded f1bers, multiple layers or laminates of
material, or other combinations of such materials. These two terms
are thus, not limited to single unfolded layers or sheets of
‘material. '

In Figure 2, the acquisition layer 34 is a "double" z-folded
sheet. The sheet 34, is more specifically folded so that when the
sanifary napkin is cut along the transverse line, the left half of
the folded sheet appears as & reverse "z" in cross section and the
right half appears as a "z".  The sheet 34 is preferably folded so
that it has an upber portion 54 that appears as a rectangular strip
in plan view. The upper portion 54 -of the acquisition layer 34 ‘s
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could be used to nake the topsheet shown in Figures 7 and 7A. Figure
19 is a _pers ectlve view of the formed filmsupplied to
in Figur QP DETAI LED DESCRI PTI ON OF PREFERRE%P@k%gﬁﬁ

1. - Introductlon. The present |nvqgt|on rel ates to absorbent
articles such as diapers, sanitary napkins, adult |ncont|nence devi ces, and
the Ii ke, which have fused | ayers. . The term "absorbent artlcle

as dutsed fl\l/grel nprefe‘i‘EGTyS abétﬁ fzzt ltnﬁi ¢6ng\/\/ﬂhﬁdl b%bﬁééh?aw QS)anal ibobpdse mm
exudat es re s e rerm.re ce ed
B3Fe ¢ o Theotbnas Barngon 54, b e has, S e PR 2R feanfbaﬁuﬁ e

against or in pr
var kous exudat es 0d5 smha:pgetb fabowt themaboldhe himer‘t.endn ﬂﬁibﬁnsbemgearcr_eaﬂes" i's

i ntended to incl ydfedi-aRRbductSAN t ik NAPKI1B8d BARgbhdIRT Sts aRdcifbe@Niihnent
greater detail in U.S. Patent Application Serial No. 07/605,583
filed on October 29, 1990 in the name of Vi;scher, et al.

Figure 3 is .a simplified cross-sectional view similar to that
of Figure 2, showing an alternative arrangement of the components of
the sanitary napkin 20. In Figure 3, rather than being a separate
layer that is located on top of the core 32, the acquisition layer
34 is an integral layer (or component) that comprises the top layer
of a laminated absorbent core 32 structure.

In still other alternative embodiments, the acquisition layer
34 may be omitted entirely. In embodiments without an acquisition
layer 34, the absorbent core 32 should be comprised of at least some
types of fibers (preferab1y synthetic fibers) that the topsheet 28
can be fused to. A sufficient amount of these fibers are preferably
located near the body- fac1ng surface 32a of the absorbent core 32 to
facilitate the fus1on

It is possible'tq create a bond with natural fibers, such as
cellulose by melting 'a film topsheet around cellulose fibers.
Better bonds are typically formed with synthetic fibers, however.
Cellulose fibers are rather short. When the fusion bonds are spaced
abart, some cellulose fibers may be unbonded or only bonded in one
place. This can result in these fibers pulling loose from the
bonded structure. Synthetic fibers can be made Tonger than
cellulose fibers. :

The topsheet 28 is generally described herein as being fused to
the acquisition layer 34. This has been done for simplicity of
description. (It is easier to discuss one preferred embodiment then
-it is to simultaneously describe all possible embodiments.) The -
topsheet 28 may be fused directly (or indirectly) to (one or more)
other underlying components. In the broadest sense, the topsheet 28

- “\xﬁ .
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pads, and the |like. The term "di sposable” refers to articles which are

I nt ended di scarded after a:single use and prefer d,
AP R GREE

conpos?' t herwi se di sposed of in an environnental I'y conpa

manher. (That i5, they are not intendgd to be | aundered or otherw se
restored or reused as an absorbent article.) In the preferred enbodi nment
illustrated, the absorbent article is a sanitary napkin designated 20.
‘The™ term "sajumpaises Bapirist” compasentsdbat har gused toedrrundetlyingnsecandi cl e

which is worn p%‘R{’ I esn@edj as5nk tcgw;ﬁgnpug pdﬁg reggeggra hactomgg,]f et ended

to absorb and "the various ex tes are 0W_ge romthe
body (e.g. blkidernatenﬂers thad secpwb) compeaents eaddt beyy Bt ARABOEr, is

not 1 nited tOcdinBSnmrtsnféulfsr paypast the tsbpfﬁeegwﬁtmoas the €6Y201 HErpart
articles shown jn the dra

REPLACEMVENT SHYEfome other comp%nent

 Thus, for example, it is undefstood that in embodiments where
the acquisition layer 34 is an integral layer of the core 32 (such
as that shown in Figure 3) or omitted entirely, the topsheet 28 may
be considered to be fused to part of the absorbent core 32.

The function of the acquisition layer 34 is generally described
in relation to the absorbent core 32. It is understood that in
embodiments in which the acquisition layer 34 eomprises part of the
core 32, the acquisition layer 34 will function in much the same
‘way. However. it will function in the same way with respect to the
rema1n1ng portions of the core 32 (rather than w1th the core per
se). '

The acquisition layer 34 serves to imbrove wicking of exudates
over and into the absorbent core 32. There are several reasons why
the improved wicking of exudates is important. This provides a more
even distribution of the exudates throughout the absorbent core.

The improved wicking also allows the sanitary napkin 20 of the
presenf invention to be made relatively thin. The acquisition layer
34 is capable-of dispersing exudates over a large surface area of
the absorbent core 32. The acquisition layer 34 thus allows the
sanitary napkin 20 to absorb relatively large amounts of exudates.
The bulky prior art sanitary napkins relied on a high degree of
vertical absorption at the point where exudates are initially
deposited. Because the absorbent cores of thesé prior napkins were
fairly thick, they could absorb a large volume of exudates while
utilizing only a small degree of the surface area or lateral
absorptibn capacity. - The sanitary napkins -20 of the present
invention may absorb relatively large amounts of exudates because
the wicking disperses the exudates over a large surface area of the
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8 The sanitary népkin 20 has two surfaces, a body-contacting
surface yahez/ipp8y surface” 20a and a garment surface pepfiiseo2/o9fie
in

sanitary nap

20 is shown in FIG 1. as viewed from 1ts body.surface

20a.” The body surface 20a is intended to ¥e worn adjacent to the body of
the wearer. The garnment surface 20b of the sanitary napkin 20 (shown in

FIG_2) is on the o os%te Si
the Wwearer's undépﬁ‘ﬁ'g’ﬁﬁ t Ofhelt MRETR athe AFXMOALES i GRno Petten,And faster berpe
sani tary napkin 2ertias] iywabsombeerintocthe zbsoobeptt cmbiend?. centerline 1 and

a transver se

and is . intended to be placed adjacent to

centerline t. The term"longitudjnal", as used

herein, refers to a I.ine, axis or direction

The acquisition layer 34 may have sufficient open spaces

between its fibers to provide a fairly high degree of temporary

liquid holding capacity. Temporary holding capacity is usefu)
during the time interval between the time exudates are deposited
onto the topsheet 28 and the time they are absorbed by the absorbent

core 32. This is particularly useful in diapers and incontinent

articles. This allows the acquisition layer 34 to acquire and
temporarily hold gushes of liquids (such as urine) in cases where
the core 32 absorbs liquids at & slower rate than they are deposited
onto the absorbent article.

The acquisition 1ayer_34'may a1s0 be dsed to direct exudates
toward the ends of the core 32d. Liquid exudates that are deposited
on the core 32 will tend to be distributed radially outward from the

place where they are deposited. Since the core 32 of the sanitary

napkin 20 is relatively narrow in comparison to its length, liquid
exudates will reach the longitudinal edges 32c¢ of the core 32¢ much
sooner than they will reach the ends 32d of the absorbent core. The

acquisition layer 34 can be used to longitudinally wick and direct |

exudates toward the ends 32d of the core 32. This more effectively
utilizes the capacity of the core, and reduces ‘the possibility of
leakage caused by exudates - prematurely reaching the longitudinal
edges 32c of the core.

The wicking referred to herein may (un]ess otherwise stated)

encompass the transportation of liguids in both the "x-y" plane and

in the z-direction. These directions are shown in Figures 1 and 2.
The acquisition layer 34 preferably transports liquids well in both
directions. '

Ideally, liquids are transported in a pyramidal distribution
pattern (or perhaps more accurately, ‘a conical distribution
pattern). The apex of the pyramid (or the cone) is the point where
the liquid is deposited on the body-facing surface 34a of the
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in the plane of the sanitary napkin 20 that is generally aligned with
(e.g., approximately parallel t0) a vertical pl ang 9?}},919 jgects a
st andiW@ 9384725 |nto | eft and right body hal ves when the sanitary napkl n 20
is worn. The ternms "transverse"” or "lateral” used herein, .are

I nt erchangeabl e, and refer to a line, akxis or direction whi ch lies within
the plane of the sanitary napkin 20 that i's generally perpendicular to the

| ongi t udi nal h?ﬁt'wen 1aﬁt»Gs4 11$.bov\$qd|h§t aﬁd’lQhSﬁlnuis’tﬁ'det@@kddimZQndﬂ so
has 't wo space apart I ong |£u in or_side and two spaced apart

transverse or WMaedidastheo aseeﬂgéhf ng,amwn?glﬁ PBYt her form the periphery

26 of the sanitary napkin 20. ' The sanitary napkin 20 can be of any

t hi ckness, incl UdhEgor{ da%t]é{“?w &rKHoﬁk(méNt rﬂ%ﬁbyek% tdiisBribbb&d Q%b(lﬂé ment

of the sanitary na own in ur es ]HH g a qg S i ntended
to be an exanptare 6‘\‘2 '%w)’ ? eF¥RG2G N, ilct APH: Sedvhe REpRIRETIvYIon iS¢
be under st ood, ddseweed .inWpveatar aletnd tihe¥ss.f PgmesAppiecmumbeSemﬂ INmger s of

material sho ik Ar 0 4t chy tRi cker
merial ShOW/eitR abdir/ ARy PIAIRAN) MoeBO et §) SCREISTLCH, Wi cher
of less than abbutan3bai thaught efsas tmegt hnﬂosm ttar thnafpﬂlwgze sﬂb\ﬂﬁeshoul d

al so.be preferafey tig) ahitnelytdr.exifusds Sare distributed so that after one

section of the core 32 reaches capacity, liquids flow Iateréﬂy then
downward to fill up adjacent sections of the core 32.

_ The combination of the acquisition layer 34 and the topsheet 28
also provides the sanitary napkin with the enhanced gush acquisition
and enhanced wipe acquisition described in greater detail in U.S.
Patents 4,950,264 and 5,009,653 issued to Osborn. - (Thus, the
acquisition layer 34 may be referred to as a "wipe acquisition
sheet".) ' '

The characteristics of the acquisition layer 34 are as follows.
The acquisition layer 34 should be 1liquid permeable. The
acquisition layer 34 is also preferably compliant, soft feeling, and
‘non-irritating to the wuser’s skin. It can be made from any
materials that are’ capable of dispersing exudates as described
above. The materials are preferably also capable of having the
topéheet 28 fused to them. The acquisition layer 34 may also be
provided with stretch properties. The acquisition layer 34 h'a_s a
body-facing face (or side) 34a, and a garment-facing face 34b.

. The acquisition layer 34 should be hydrophilic. The fibers or
yarns 42 comprising the acquisition layer 34 may be inherently
hydropﬁi'lic. Alternatively, they may be treated to render them
hydrophilic. Suitable methods for rendering fibers hydrophilic
include treating them with a surfactant. The fibers can be treated
by spraying the material comprising the acquisition layer with a
surfactant or immersing the material into the surfactant. A more
detailed discussion of such a treatment and hydrophilicity is

- This Sheet Has Been Rep

HII!IH il




that it is confortable for the wearer.

9
sanitar ywﬁagﬂﬁz

t hrree primary conponents.

ihows the individual conponents of the sampcragge2reRié n.

The

0 of the present invention generally conprises at |east

l'iquid inpervious backsheet (or "barrier means") 30, and an absor bent

core 32. The

absorbent core 32 is positioned between the topsheet

These include @a0liquid pervious topsheet 28, a

28

and’ t he backsheecord@inedTlie Us&niRaentsnéRBBn34A0and 45288, dbhissusdsto Rgisinggqui d
b1 QN and a%erRelfﬁ\@ aFé%‘#b&dﬂvbgj" Shﬁ@tﬁyd%phlﬂ'bﬂyaﬁﬂuuﬁlsél on
?Se?'garaﬁows t [{EQEQJ% $LionC15e " drae HORRIE Tudtedd

pervious acquis
| ayer 34 may be
t he- absor bent co

through the topsheet 28 from below.

The acquisition layer 34 may be comprised of woven Or nonwoven

materials. These materials may be synthetic, or partially synthetic

and partially natural materials. Suitable synthetic fibers include
polyester, polypropylene, polyethylene. nylon, viscous rayon fibers,
or cellulose acetate, with polyester fibers being preferred.
Suitable natural fibers include cotton, cellulose, or other natural
fibers. The acquisition layer 34 may also be at least partially
comprised of cross-linked cellulose fibers. Suitable cross-linked
cellulose fibers are described in U.S. Patent 4,888,093, issued
December 19, 1989 to Cook, et al.; U.S. Patent 4,822,543, issued
April 18, 1989 to Dean, et al.; U.S. Patent 4,889,595, issued
December 26, 1989 to Schoggen, et al.; U.S. Patent 4,898,642, issued
Februafy 6, 1990 to Moore, et al.; and U.S. Patent 4,935,022 issued
June 19, 1990 to Lash et al. The quantity of such natural or
modified fibers, however, should not be so great that the topsheet
28 cannot be adequately fused to the femaining synthetic fibers.
The acquisition layér 34 may also be comprised of capillary channel
fibers (that is, fibers'having channels formed therein, preferably,
on their exterior surfaces). Such fibers are described in greater
detail in EPO Patent Application 0 391,814 published October 10,

1990, and in the Capillary Channel Fiber patent applications. The
~acquisition layer 34 can also be comprised of combinations of the

above materials, such as blends of fibers similar to those described
below for use in the absorbent core, or any equivalent material or
combinations of materials.

The material comprising the acquisition layer 34 mdy have
melting temperatures in different embodiments that are less than,
equal to; or greater than that of the topsheet 28. The material
comprising the acquisition layer 34 preferably has a melting
temperature that is greater than or equal to that of the material
comprising the topsheet 28. Polyester fibers are preferred because
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32, or it may conprise part of the topsheet 28 or part of the core 32. The

sanita g 20 preferably al se includes optional. sicytf W ngs"
36 thaﬁxﬁgg?bgsded around the crotch portion of the wearer g%ggﬁ??gs The

sanitary napkin 20 shown al so has an adpgsi ve -fast eni ng nmeans 38 for
attaching the sanitary napkin 20 to the undergarnment of the wearer.
Remgvabl e rel ease Iiners 40 cover the adhesive fastening nmeans 38 to keep
t he "adhesi ve f riweyshivekiangighomel tdng ftempecitoee (betweeh hebout 03751 jand tabeut of

t he Undergarm%g?fj,orrﬁﬂ }ﬁ%\it%duakes ua]em eé g'ié’l'l?%l}) gﬂ?ﬂg@%’[% hatbe

Absor bent Arti ) Ivid onen Sani t8 ry napkin
20 wi |l now be Rro6RSEsdnat iShU@riéétFE'PC@ﬁ?t‘aﬂl‘!t izes a high temperatwse Tdnyinget .

process. Polyester fibers are able to undergo Spun1ac1ng processes
without being damaged.

~ The use of polyester fibers also has the advantége that such
fibers are particularly suitable for use with the preferred types of
topsheet materials. Polyester fibers will not melt at the typical -
melting temperature of the topsheet when the topsheet 28 is fused to
the acquisition layer 34. This has the advantage that the fibers 42
- will remain in their fibrous form after fusion. If the topsheet 28
comprises a polyethylene formed film, for example, it may have a
melting temperature in the range of between about 165 and about
2150F. The present invention, thus, advantageously uses materials
with dissimilar melting temperatures (as described below) to create
structures that improve the acqu1s1tlon through such layers after
they are fused.

The fibers or'yarns 42 comprising the acquisition Yayer 34.may
be of any length, from staple length to continuous filaments.. The
length of the fibers 42 is preferably between about 1 inch and about
3 inches (between about 2.5 cm. and about 7.5 cm.), and most
preferably "is about 1.5 inches (about 3.8 cm.). The fibers 42
preferably have a denier per filament of -between about 1 and about
3, most preferably about 1.5.

The fibers 42 of the acquisition layer .34 are -preferably
oriented primarily in a single direction. Typically, the
acquisition layer 34 can be manufactured with its fibers oriented in
the machine direction (MD). The gcquisition layer 34 can be placed
in the product with most of - the fibers 42 oriented in the

_ lbngitudina] direction. (That is, the fibers 42 are generally

parallel to the longitudinal centerline 1 of the sanitary napkin

- 20). The phrase “generally parallel” to the longitudinal centerline

(and similar phrases) as used herein, is intended to include fibers

- _ that angle awgy from the longitudinal centerline. These fibers are
__~__~___‘__“___‘__N___*;.
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The topsheet 28 conprises a first liquid pervious conponent. WWen the

sani tar 20 is in use, the topsheet 28 is in cl osepgy/pibirpddiet 0 t he.
skin of‘#ﬂgﬁﬁggﬁ The topsheet 28 is preferably as conpliant, soft feeling,

and non-irritating to the user's skin agzpossi ble. The topsheet 28 should
further exhibit good strikethrough and a reduced tendency to rewet,
permtting bodily discharges to rapidly penetrate it and fIOM/tomard t he
core 32, but notorshhmudngosblcmeamsifﬁar gecaliel fanwopacks titheyuare tardentedsheet

28 to the skin tq? ‘f.‘fr'@r 1tud1na1 direction than the transverse directidh.

The‘- topsheet 28The or1entat1on of t%re f?b%?‘g 402r o?u{heaggést%htlnndijayergu causes
liquid exudates deposited on 'the acquaslt1on layer 34 to '
preferentially wick and be distributed toward the ends 32d of the
absorbent core 32. '

The acquisition layer 34 may be .any suitable size. The
acquisition layer 34 need not extend the full width of the absorbent
core 32. The acquisition layer 34 could, for instance, be in the
form of a strip positioned similarly to (and of a size similar to)
the upper portion 54 of the z-folded sheet shown in Figures 1 and 2.

Ihé:acquisition_layer 34, if nonwoven, can be made by a number
of different processes. These include, but are not limited to the
fol]bwing in order of preference from least to most preferred:
meltblown, spunbonded, carded,-the latter including, in -order of
preference, thermally-bonded, air-through bonded, powder bonded,
latex bonded, solvent bonded, or most preferab]y, spunlaced. The
latter processes are more preferred because it is easier to orient
the fibers in a single direction in such processes.

Suitable commercially available products for use as the
acquisition layer 34 include a 70%/30% rayon/polyester fabric known. .
as SONTARA. The SONTARA fabric is described in greater detail in
U.S. Patents 4,950,264 and 5,009,653 issued to Osborn.

In a particularly preferred embodiment, the acquisition layer
34 comprises a spuniace nonwoven web comprised of permanently
wettable fibers. Preferab1y, the acquisition layer 34 is a 30
g/yard? (35 g/mz) polyethylene theraphtalate (or PET) spunlace
nonwoven web. Spunlaced fabrics of this type are manufactured by
the Veratec Company of Walpole, Massachusetts. The SpunIace
nonwoven web is formed in such a way that most of the fibers are
oriented in a single direction.
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a body-facing side 28a and a garnent-facing side (or cbre faci ng side) 28b.
The body-facing side 28a of the topsheet 28 generally f

porti oW®3/41¥85 body- cont acti ng surface ("body surfac’:e")q;éﬁgu%ybﬁéﬁsam tary
napkin 20. The topsheet 28 has two'l o@yitudi nal edges 28c and two end
edges 28d. (A simlar nunbering systemw || be used for the other
conponents of the sanitary napkin. That is, the side of the cogponent
facing the wearer’ Bheoddbens. of thdsdeartigulasly pyefersed acgelsision ﬂéy‘ﬂ"oﬁﬁonent
g“d da refer orfa |e?ﬁhilerar edmadeTHE SiPEE.vedvh N@dt bee waateeslr WBLHUROGFpRI ey S wndl I
e designate t he r e c onent si de
and. end edges le qéle bFﬁﬁlsdr}wﬁBnB‘" E{i gﬁlﬁ{Eﬁe rﬁg%ne €3 E}?h ‘
reference |ettevailiiTe Anom "the Hoechsic Celanege )Corporatmmoguﬁiltaaﬂwfetet, o&*ﬁﬁiéet 28
may be manuf aCE;HIo?%J ro'ﬂ\@ Wrﬂe"ﬂe@ﬂ%nﬁy 'ﬁk?ilﬂ%'"s asl 'ﬂ§éd1d|'e99wn. Petersnot

limted to- woven nat e aertur? herrmplastlc

]r or ned 7t
filns, apert urb‘d fpbas% |té‘a\t|‘l’ﬂﬂ sy dPo q‘ér Of | BoHa t‘bcﬂb%% SESIpds
reticul ated fQRewstesteld @woaaa@ tdnetnermsrrnsu |ld:17f-|7|4nﬂia,skah($mheﬂenhndl asthiec

scrims. Sui ta% pg: q‘ogm h§ gb kiRt ural

fibers (e.g., &‘fn "'BFtbs p?%}r{g wn? et c l‘)‘er . ] 'e)dn neric
having a topsheet 28 compnsmg an apertured f1 m or scrlm with
hydro-entangled nonwoven fibers because fibers coated with it remain
extremely hydrophilic after hydro-entang'l.ing. processes, and

therefore, wick blood very well.

(1) Fusion of the Topsheet to the Acquisition Layer.

The topsheet 28 is secured in contact with an underly'ing layer.
The-under’lying layer should either have.some absorptive capacity, or
be capable of _transporting liquids to a layer with ébsorptive
capacity.— In the preferred embodiment shown in Figure 2, this is
the acquisition layer 34. This relationship results in liquid
penetrating' topsheet 28 faster. In conventional products, the
topsheet 28 is initially maintained in contact with the underlying
layer by applying adhesive between the under’lylng layer and the
topsheet 28. '

In the present invention, the topsheet 28 is preferably joined
in a face-to-face re]ationﬁhip with the underlying acquisition layer
34 by fusion -bonding the topsheet. 28 and the acquisition layer 34.
The fusion of the faces of the topsheet 28 and the acquisition layer

- 34 of interest to the present invention is located on those portions
of the respective faces that are inboard of any liquid impervious
seam, such as around the periphery 26 of the sanitary napkin 20.
(The term “inboard" means toward the intersection of the
longitudinal and transverse centerlines.) '

The term "fusion bonding™, as used herein, is inteﬁded to
include, but not be limited to: (1) true fusion in which both fused
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fibers, such as polyester, polypropylene fibers, and polyethylene, or
ponV|nyIaIcohoI starch base resins, polyurethanes, cell ,
nyl on, aW@%"éV@# fibers) or froma conbi nati on of nat ural %ﬁﬁs@i@ﬁlﬁzt iC
fibers. Apertured formed films are agenerally preferred for the

t opsheet 28 because they are pervious to liquids and, if properly

apertured, have a reduced tendency to allow liquids to pass back through
and rewet the wepiterislsskire.melted togetheir @s wethass(2)hattacheentor imtedhfdh m

.topsheet 28 is phorys'tdﬁ%telrt on§ éﬁ)?il{eﬁ@%&%% fltg'@ercsﬁ’srﬁstﬁeg f\RJ@ﬁa%rgures

29 are shown only over |
for. clarity of itéubscomei athtashedhdof élsiSGFrP"BoHl’fﬂeuﬁd m?‘te"‘t u%e'?%f‘é’b‘tfa‘
however, that gPQchmrtures 29 wll ordinarily at |east be

distributed over the main body portion (or "central absorbent pad") 21 of
t he sanitary napkin 20.

The topsheet 28 and the acquisition 1ayer 34 can be secured
entirely by fusion bonding, or partially by fusion bonding and
partially by other types of attachment -means. The fusion can be
accomplished by heat and/or pressure 'bonds, ultrasonic bonds,
dynamic mechanical bonds, and the like. Pressure can be applied in
any suitable manner, such as by moving the two components between
counter-rotating rolls, blacing the materials on an anvil and
forcing a platen down on the materials, app1y1ng vacuum pressure,
and the like.

Suitable means that can be adapted for wuse in fusing the
topsheet 28 to the acquisition layer 34 are described in at least
some of the following patents: U.S. Patent 4,430,148 Schaefer, U.S.
Patent 4,515,595 Kievit, et al., U.S. Patent 4,531,999 Persson, et
al., U.S. Patents 4,710,189 and 4,808,252 issued to Lash,  U.S.
Patent 4,823,783 Willhite, Jr., et al. and U.S. Patents 4,854,984
and 4,919,756 issued to Ball, et al.

The two bonded layers, the topsheet 28 and the—underlying
acquisition- layer 34. should preferably display an average peel
strength of greater than or equal to about 50 g/inch, more
preferably, greater than or equal to about 65 g/inch measured on a 1
inch x 6 inch (2.5 cm x 15 tm ) sample. These values are obtained
by measurements made accord1ng to the 1800 Peel Bond Strength Test
described in Section 4 below entitled "Test Methods". It is
'recognized, however, that these are preferréd values. There may be
embodiments in which lesser bond strengths may be used (for
instance, if the acquisition layer 34 is also partially mechan1ca11y
entangled with the topsheet 28).

The fusion bonding preferably comprises a pattern of individual
fusion bonds 44. The individual bonds 44 can be of any plan view
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The topsheet 28 preferably has a caliper of between about 0.001-0.002

I nches (0 025-0.-05 mm prior to any aperturing. The t

prefer‘XQ’? H3% a greater cal i per (of between about 0. 02%@%26@%&) after
aperturing. This is .due to the fornati @g of the tapered capillary
structures (shown in Figure 7) created when the topsheet is forned

according to several of the processes described herein. Sui tabl e
forired fil nE askapdesForbimdtancel). the bbtadsedd can He0id Ihei fomesf straighorgpson

on P, st hes. Hepiety PE' Sibes f07 s hcl S Sl ARG B, o1
3, 1982, U.S. dRawopds, andotheodske.ssonedrnegulsr shanesal . T?mbgmw‘slcamgm and

U.S. Patent 5, Q%vng(%xh% O {fFe Bt farerdoril 9, 1991. Additi onal
suitabl e fornmed and hydro- orned films -are described in US. Patents

4,609, 518, 4,629, 643, 4,695,422, 4,772,444, 4,778,644, and 4, 839, 216 i ssued
to Figure 1 shows one particularly preferred bonding pattern. The

fusion bonds 44 comprise discrete points of attachment which
-comprise circular bonds. The bonds 44 are arranged in a pattern
that is preferably distributed over the entire body surface 20a of
the sanitary napkin, less the flaps. (This is the portion of the
sanitary napkin previously referred to as the "main body portion"
21.) The bonding pattern shown in Figure 1 comprises a plurality of
larger bonds 44a and a plurality of small bonds 44b. The large
bonds 44a are positioned in the longitudinal central region 46 of
the sanitary napkin. The smaller bonds 44b are positioned in the
'10ngitudiﬁal side regions 48 of the sanitary napkin.

In Figures 1 and 2, the large bonds 44a have a diameter of
about 2 millimeters. The large bonds 44a preferably form a bonded
area of about 4mm?. The small bonds 44b have a diameter of "about
0.5 mllimeter. The small bonds 44b preferably form a bonded area
of about 0.25 mml. The diameter of the bonds 44 in this bond
pattern can range from about 0.5 millimeter to about 3 milliméters.
The diameter of the bonds 44 preferably ranges between about 0.5 mm.
and “about 2 mm. The bonds 44 are typically larger than the
apertures 29 in the topsheet 28. The bonds 44 form bonded areas 52
(which are described in greater detail below in conjunction with
Figure 8) that preferably have a range of depths of between about
0.5 mm. and about 1.5 mm, and more preferably, between about 1 mm.
and about 1.5 mm. (Thus, in the case of the z-folded acquisition
layer 34, the larger bonds 44a penetrate the topsheet- and only part
of the caliper of upper portion 54 of the folded sheet that forms
the acquisition layer 34.)

The bonds 44 are preferably in the form of a p]ura]ity of
spaced apart diagonal lines. The lines of the preferred bonding
-pattern shown run in the same direction in the longitudinal central
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Curro, et al., US. Patent 4,637,819 issued.to Cuellette, et al. In

anot her. enbodi nent, the topsheet 28.conprises a nonwoven material 25 and a
pl astic WO R/3728houn in Fi gure 16 and descri bed in great HCHUBR/PTE U, s,
Pat ent Application Serial No. 07/794,745 f¢ led by Aziz, et al. on Novenber
=19, 1991. Still other materials suitable for use as a topsheet are
described in U S. Patent 4,775,579 issued to Hagy, et al. on Cctober 4,
1988, U.S. Patentrefidh2d6 12 ithe URm ideﬂﬂaysaﬁhlre@ibnkUﬂs 1.ThelBéhlsaag drg

oropean bet et  SRphesiy %Paﬁeﬁg’gﬁ%“% Efi'ﬁmihvﬁegﬁ?ﬁh&&emﬂﬁgggﬁéﬂtwrteehe
t opsheet 28 conpretarsbly bptweepnabony %d‘m fandrabout T enmt. capart: f iThés -spat mggl ed

film  refers toigppedsured! fn kA® mes.rbnf bberhe ﬂmﬁsgd eﬁstshc%nﬂeﬁ{egw%e
their apertures

conpri se any of tbﬁgérsfl |R%£§F"°§CEPW§ aéﬁcﬁrf" tfgay%ﬁ?Bv% J‘T’E‘é‘%??%‘ﬂa% depsitioven
fibers | oosel y of mi& hizamds apdry square inther The ngmahbhnbaralls| $4b eaveapedfedably
therewith. The f4i re Y, I r:fromt

direction of the dé(g))ﬁre]%?gécdleﬁp Egﬁ@ﬁg oﬁQEWh?%;?S%QngﬁcBexgk {h uds Be,ch
a fiber-ent angl ed"8¥5dpebt hﬁ‘!ﬁ"éh a‘lhatFT"&uPE"d?“% hRAtSerm shaws Hset IZ@feth ed
by attachi ng hydpapterhi candothatymdrypbtHeircpattéindesre 4250 seitaprapertured film

The fibers 42' used could be of
The bonds 44 .are typically spaced further apart than the
apertures 29 in the topsheet 28. Thus, the bonds 44 will
occasionally be formed over onelor more apertures 29, or paris of
apertures 29. There is no need to attempt to align the bonds 44 and
-the apertures 29, however, because the bonds 44 do not 1nterfere
with the flow of exudates. to the underlying ]ayers

The strength of the individual bonds 44 determines the strength
of the bond -between the layers. Typically, the strength of the bond
is related to the area of the bond (i.e., the larger the area of the
individual bond 44, the stronger the bond}. A plurality of'c1ose1y
spaced weaker bonds may provide a large overall bonded area.

'However, the bonded layers will typically separate by applying the
- relatively low peel force required to separate each weaker bond.
Further, if the bonds are too close together, the effect of the
bonding will approach that created when using adhesives and a
stiffer product will result. The present invention has the
advantage that larger and generally stronger bonds ciﬁ be used
without interfering with acquisition of 1liquids. The present
invention is believed to overcome the limitations that prevented
larger bonds from effectively being used.  This aspect of the
invention, thus, avoids the undesirable problems caused by using
closely-spaced small bonds.

1

Figure 8 is a close up schematic side view of a bond site.
(The bond site shown is a greatly enlarged schematic view of the
bond 44a shown to the left of the longitudinal.'center]ine 1 in

—_—
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12 any pol yol efin nature. The fibers 42' can be used in conjunction wth
the acquisition |layer 34, or to replace the acquisition

| a The
pri mar WO3/EHG2% ve of entangling the fibers is to drain t@Hﬁ%’s’PWJﬁ film
of ~any surface fluids. More speci?tcally, the entangl ed fibers 42
are in much closer contact with the bottom opening 29b of the apertures 29
than is possible by sinply placing a nonwoven materi al adjacent the film

This close conf e 3.9V EeTHeS m@lbing TS the W1k Topimaet beg woethe Heperenawgen and
the filmat t hfhe acquisition layer 34 as noted above, leaves the fibers 42
intact. Figures 9 and 10 show this feature. The bond site
comprises a fused area (or bonded area) 50 where the topsheet 28 is
melted to the fibers 42 of the écquisition layer 34. The regions of
the topsheet 28 and acquisition layer 34 surrounding the bond site
define a bond aperture 52 (an aperture formed by the bond). The
-bond aperture 52, because it is within the range of depths specified
above, penetrates the topsheet 28 and a portion of the caliper of
the acquisition layer 34. -

- As Figure 8 illustrates, when the faces of the topsheet 28 and
the underlying layer are described herein as being fused, it is
understood that this refers to the overall relationship between
these combonents. The components may be considered to be held
together at their faces even though the bonds 44 may, and likely,
will penetrate the face of the underlying layer at the interface
between the topsheet 28 and the underlying layer.

The bonding forms a sink or reservoir structure which is
bounded at the bottom by the fused area 50. In Figure 8, the sides
56 of the reservoir are formed partially by portions of the film
topsheet 28 and partially by poriions of the acquisition layer 34.
The acquisition layer 34 is comprised of a plurality of fibers 42
with a plurality of open spaces (or void spaces) 58, between the -
fibers 42. The Open' spaces and the hydrophilic fibers of the
acquisition layer 34, thus, prbvide a plurality of drainage
passageways or drains 60 leading away from the reservoir. The
drains 60 described above are located along the lower portion of the
sides 56 of the reservoir around the periphery of the fused area 50.

‘In other embodiments, the sides 56 of the reservoir may be
formed by different components. The bond 44a to the right of the
longitudinal centerline 1 in Figure 3 shows an example of such a
case. This bond 44a is formed all the way through the various
components of the sanitary napkin 20 (other than the backsheet 30).
The drains 60 leading away from the reservoir formed by this bond

- ———————
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bott om openi ng 29b. The elim nation of gaps allows the fibers 42 to drain
| i qui ds ' he film 27 and prevent's a neni scus fromf ] he
bottom'o%?ﬁgnng. Ot herwi se, liquids may pool at this’ Il%égpgg)r{ﬂgﬁh '
subsequently rewet the wearer's skin. 28 The fibers could be
mechanically or therno-nechanically entangled wth the film by any

sui tabl e process. For-instance, the fibers could be nmeltblown onto the
film spunbonded®ntbg tfleemed by peetriges afntapyt RE the @iffenentocomporemtiscarly

entangl ed with thgeks! of Inehsastbe) mdpkin0oQlechadr th@! BoRl OXEeretrel BE pisali C
filmwhile the f{l mis still inits nolten state, or hydro-entangled wth
the-film RFOUIRy ef erred- nethod for attaching fibers to the filmis
via a. process that uses either air attentuation or nechanic-al- draw ng

combined with air |ayy dpspgerdtlo8d’ Ehatd thE OhEhd3 -Qﬁef:l@#r'?ged"%rgn mQPt gL ning
such topsheet tructure. In this  case, a synt etic thernopfastic
pol ymeri ¢ hydr opfnmed deapeepeyghi 40099 r\MBdW"rf Phedtbroh 20y af fﬁhBeHrWHé
;i Eers are SUEJ eedn@dnémﬁabge‘myat-%tzzﬁ lble CBahetdriyn@apkinSko eﬁlk Nighg as’ c&itatme
| bers once they Lt i : Thi roce i s kno as..a
nel t bl owi ng pr oc'é%@"é#c?"?% ac'i'?gé dseﬂ'efﬁ%b%s b'bﬁ%ﬁtcﬁes‘.’y\g,h@?fé,ri%@%
Buntin, et al. Sembodimesthgercspbad jabove,pthes fused area 50 is located below the
- core-facing face 28b of the topsheet 28. This provides a bond
structure that will not interfere with drainage to the underlying
_]'aye'rs. The bonding should also preferably produce side walls 56
that are open into at least some of the layers beneath the topsheet
28. The side walls 56 formed by the layers that lie benéath the
topsheet 28 need not ‘all .be open, however. For instance, every

other layer, etc. could have side walls 56 that are sealed off.

The bonding should not produce side walls 56 that seal off any
underlying layers that are supposed to remain open for
transportation of 1liquids. This can be accomplished if the
material(s) comprising these wunderlying layers have melting
temperatures which are greater than that of the topsheét 28 material
(or other layers to which they are fused). The ‘material(s)
comprising these layers must also have melting tem'peratures greater

_ than that created in the fusion process. A final requirement is
5 that the bonding should not create an aperture completely through
any lower tayer, such as the backsheet 30, that is intended to be

1iquid impervious. '

_ It is also possible that the drains 60 could be formed by
structures other than the void spaces in adjacent layers. This may
cause the drains 60 to be in locations other than those portions of
the acquisition layer 34 that are located above the -periphery of the
fused area 50. For i'nstance, as shown in Figure 8, the drains 60
could also be formed in the fused area 50. The drains 60 could be
formed by cracks 70 in the fused area 50 at the bottom of the
reservoir structure. | '
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may be formed from ihtrinsically wettable fibers such as nylon

co- pol r nprising a nylon: conponent - and- a hyd hilizin
conmpone 9§’1§%n a material 1is comrercially avail able fPGH’&ﬁ”foe?a‘ Si gnal

Inc. under the trade- designation Hgrofil SCFX. The core-facing 27b
side of the film 27 should be facing the neltblowng die 102 head. The
film 27 preferably has a multiplicity of .

13 _ cone-like projreothepnambodiments,chobes' J2 @81d \bei iitentliohahly fotnepgered

capillaries | Uig pagesaes <ol T kdalite, e Rle 7! e Wmr Lt gOneS

23 that have outside surtfaces that forms %
particul arly suiusien doedscfd dseehorn| in bigurs Qﬁ sc1h95€ﬁ¥'ﬁﬁ 4 (part of which

is shown) could have a head 76 equlpped with one or more piercing
elements 78 extending from its bonding 'surface 80. When the bond 44
is formed, the bonding surface 80 will form the fused area 50. The
piercing elements 78 are used to leave holes 72 in the fused area -
sufficient to form drains 60. It is even possible that the piercing
elements could pierce and/or break some of the fibers 42 of the
underlying layer. This embodiment -is significant in that it may
provide a bond structure which is an exception to the general
preference (described below) for deeper bonds. This structure will
allow the transportation of liquids to underlying layers even though
_ the bond 44 may be a relatively shallow bond that has a fused area
- 50.at the interface between the bonded layers.

In another éxample. shown in Figure 11 (and described in
greater detail below), the apertures 29 in the topsheet 28 (or
portion({s) of the apertures 29) could provide the drains 60 into the

_underlying layer. As shown in Figure 11, the sides 56 of the
reservoir could be formed entirely by portions of the topsheet 28.-

- The absorption of _bo¢y exudates at the bond sites has been
observed as a rather unusual phenomenon. While not wishing to be
bound by any particular theory, it is believed that the sanitary

“napkin 20 functions in the following mannér. When liguids are
placed on the topsheet 28, some of these liquids will flow into the
bond apertures 52. This tékes-pl;ce rather quickly. The liquids
may then be held momentarily in the bond apertures 52. This ‘s
believed to provide a benefit of removing them from contact with the
wearer's skin. After the exudates are held for a short period, they
are then suddenly drained into the écquisition layer 34. In other
embodiments, the exudates may not be held even temporarily. In
these latter embodiments, . the exudates will immediately flow thrbugh

- the drains 60 and into the acquisition layer 34.
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U S. Patent 4,463,045 and ring-rolled as described bel ow to proVi de it with

a degree of extensibility. ‘The fibers 42' are ejec die. .
102 and WOt93tM72 the core-facing side 27b of the pl as'tic"%gflr#’%a’wg'h
nolten fibers 42" and the cones 23 of ‘thgyfilm27 tend to nelt and fuse.

This causes the fibérs 42" to permanently attach to the filmas shown in
Figure 7A. It is believed that the attachnent occurs prinmarily between the

.parfigl ly m]pl ten f}bar Ssézhue,ngetmeoat][uaitatw faked-dee ewlgmsai Q?aEﬁrméuthe
out Si de surfaces,of the cones r t he
apertured film Z‘}'ere tm E°‘fs e%t%é?hg’% als:g '“gé%f' egﬁodﬁhe?{ k;ﬁride? %%555 ngo: .
are; of a ther nopiffect cthy npissage ofit he Bdaquidsdriephastyi aundesirdbteohwisiner.
fibers such as ng.lrxsé#ylc%n@rﬁgntbewﬁmal érfbb'rﬁgirfo'ﬁh‘?d”&e Ry c&li € 5F C 8 odkaHPany

under the trade designation S p pro ne fromthe Exxon

Cor por ati on under"aphter Pﬁd‘éq%ﬁe %ﬁlﬁ%\?@ B”ﬁo@%ﬁs Spbtary, papkinpowath -
formed, the entiaperteied ilm etupshidiy anyldmcpqndnewmdsla(‘gbscsurbmt |areas
grgater detail bglhgW) they,” §9dfRY irhsddy AreRYY |ipgpear 'Yorform no worse than

those with small bonds, provided the total bonded area does not
become excessive.

The larger bonded areas 44a may, in fact, also create a visual
impression of increased absorbency. The larger bonds 44a may, thus,
- be distributed as in the preferred embodiment shown in Figure 1 to
. create an impression of increased absorbency in the longitudinal
! central region 46. The visual impression has been found to be
important among consumers because it is often difficult for them to
believe a sanitary napkin will perform prbper]y when it is made very
thin. '

While not wishing -to be bound by any theory, it is also
believed that when relatively deep bonds 44 are used the structure
formed by the bonding has additional features. Figures 11 and 12
show these features schematically. As shown in Figure 11, the use
of deep bonds is be"l_ieved to cause the portions 28’ of the topsheet
28 immediately adjacent the bonded areas 50 to curve in (or cave in)
toward the bond aperture. This may have several -effects.

The apertures formed by the deep bonds may form a cup-shaped
depression. The cup-shaped depression may have a mouth opening 62
that is wider than the bonded area 50 that forms the base of the
cup. ‘In other words, the cup structure has tapered side walls 56.
This is believed to be caused by the depth and penetration into the
nonwoven acquisition layer 34. This stretches the topsheet material
28 over the portions of the nonwoven acquisition layer 34 material
surrounding the bonds 44. This cup structure is believed to provide
the advantage of good acquisition.
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process will allow the apertures to better handle fluid. It is also
possible to rlng roll- the entire web after these treatnent-
procewkees/11725 ~ The fiber-entangl ed topsheet 28 nater iPGT/HER/PWAE nore

i ntimate contact between the apertured film27 and the nonwoven fibers 42'.
Thi s can create advant ages. of |rrprovea liquid transport through the film
o the fibers 42' and the underlylng | ayers such as the absorbent

cofe 32 or the ac i tion rQui nf ort
S fice the f11m 274 fowhcih ERFE, 1igj 1A STRSRARVEP of RS ElhehEY SRt iP7
entangl ed fib28sindxhe arBlai ef Wheldq@peb@ms 44 H@yt gwneéhe 2gertupps rﬁ?vﬂhg into
the crevices Eﬁe i3 | "t‘rﬁ t§ tlapﬁj%utward to th@ Sigks | thblzﬂ*tui@ésefzgrﬂa@d
enbodi nent ag:é t he ﬁap{ r,,%,,napll?‘ IS Pr’g)rlt%ed of
corrponents tha:gesartgesfgg@ erefer'ence ese’ axes e

alignment of the apertures 29. The axes are ordinarily or1ented in

the z-direction. When the - apertures 29 turn outward, "their axes

have a horizontal (i.e., Xx-y d1rect10n) component. This orients the

apertures 29 toward -the adjacent portions of the acquisition layer

'34, rather than toward the fused area 50. This may provide the

benefit of transfer of liquids through the apertures 29 into the

acquisition layer 34.

The structure shown in Figure 12 provides a contrasting example
of a shallow bond 44. The term "shallow bond“, as used herein,
refers to bonds that penetrate no deeper than the interface between
the faces of the two materials when their faces are placed adjacent
to each other. The shallow bonds, as shown in Figure 12, create
flat fused areas 50. These flat fused areas 50 are similar to those
previously formed when creating an impervious bond around the
periphery of a sanitary napkin. The flat fused areas 50 provide no
way for liquids to be transmitted into the underlying layer unless
they are provided with holes or cracks as described above.

'The bonding patterns can be in an infinite number of patterns
such as any of a number of different shaped bonds arranged in the
form of rows, geometrical shapes, graphical patterns, curved or
straight lines, intermittent lines, etc. Further, the pattern or
the patterns do not have to be either uniformly distributed, or even
in the same pattern over the sanitary napkin. It is also possible
that different bonding patterns, etc. could be wused between
different components of the sanitary napkin 20. For example, the
topsheet 28 and the immediately underljing layer could be bonded
with one pattern, and the laminate formed thereby could be bonded to

- another layer using a different bonding pattern.

Figure 13A shows a bonding pattern'in the form of wavy lines.
The bonded ‘pattern can even be used to direct liquids from one
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- .capable of stretching, particularly in the longitudinal
dlrectlon) when the sanitary napkin is worn. Preferab

t he

sani t ar ywgegs#117220 i s capabl e of el ongating between about Pg/ﬁ’é%“%?%ut 40%

of 4ts unstretc

fit, attachment to the wearer's undgrgarnents, confort, and decreased

hed I ength. This extensihility provides better in-use

staining. |n other enbodinments, only limted portions of the conponents of
‘the sanitary napkln 2

t opsheet 28 for
accordance with
wWith a degre
for ring
4,107, 364 i ssue
to Sabee on

Yohior? G556 DRFARZ R 5 RbEBNDT. For, snstan *‘*@ﬁd.fn

depesitedt imtthe aE3 ofisthese vavarghm wa t?@# t;9 Wblé ong

"ﬁnd°¢nth| ﬁnﬂietsﬂmmk exhepsilli bther. a]terSaltftvabémbodxmmsesses

et §° gucern T o H0s Ol B R BuERD) Dbkl A e

softer feel.

Figures 13B8-13D show an example of the use of a bond pattern to
at least partia]iy aid the sanitary napkin 20 in assuming a
aarticu]ar shape during use. The sanitary napkin 20 shown has a
bonding pattern in the form of an oval. This particular bonding
pattern is used in conjunction with a flexure-resistant deformation
element 82 located on the garment-facing side 20b of the sanitary
napkin 20b. The f]gxure-resistant deformation element 82 comprises
a sheet having ribs 84 and a channel 86 formed therein.
Flexure-resistant deformation elements are described in greater
detail in European Patent Application publication numbers 0 335 252
and 0 335 253 published October 4, 1989 in the name of Kenneth B.

Buell. As shown in Figure 13D, when the sanitary napkin is.

subjected to laterally inward oriented compressed forces, it forms a
structure of the type described in gréater detail in the foregoing
furopean patent applications. Another suitable bonding pattern that
may assist in forming a particular structure, might be a pattern in
the form of two longitudinally-oriented opposed concave inward lines
disposed on opposite sides of the longitudinal centerline 1.

The fusing of the tobsheet 28 and acquisition layer 34 may also
provide other advantages For instance, it is believed that using
fusion instead of adhesives may increase the overall flexmbi]xty of
the product. While not wishing to be bound by any theory, it is
believed that this may be attributed to several factors. The
elimination of adhesives eliminates an additional layer of material.
In partfculaf, it eliminates -a relatively stiff material (the
adhesive layer). In addition, it ‘is difficult to spot bond such
materials with adhesives. Adhesives are typically applied in layers
or lines. These are generally less flexible arrangements than a
pattern of dots due to iheir'tendency to_unduly_restrict portions of
the bonded materials from sliding past or ovaf one another.

!1
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May 30, 1989 and in co-pending, comonly assigned U S Patent
Application Serial Nos. 07/662,536 filed by Gerald M Wber et al

07/ 662WEBB/11Ed by Kenneth B. Buel | et al. and 07/662, PE/USIUBONG Geral d
M Weber et al. on February 28, 1991, ?é filed February 28, 1991. The
fold lines in the corrugations of the psheet should run in the transverse
direction so the topsheet is longitudinally extensible. Such a.topsheet is

described in-great 3%@1' ﬁlgxfm pldfowgsaw &.Zp%faﬁmé. P] | aRlbans which

were filed on June in th nanes of
Thonpson, et afiepend) & thef ?ﬁt‘Aﬁb‘d"l bepdigs mutehr 4§8d. oFerzexampdesiifed in

: the'.énarr;asBof Timn‘msmy @i aﬁer_y Emdll SeelédelMospadéd 7 Aot t0qrki |mdl n ghae
o rot or rod t oFtexipElity Jiayy nots BF . GASEF  thh O oFBAEEL nalHR AEREIAS ™

appl i cations. secured llanerasddbeqa@ne qlnsplryeﬁeaqeddbmwamm@k@f t'tehéomedsent
I nvention, at &Pﬁ%tc@epoiﬁé Qﬂe?ﬁnt Ii?eat ep Ly e t88al Tayer et Qdh¥é{ive. 8 The

surfact ant S ca acco ed the co s wel

known to thosehﬁi‘l‘Pﬂéély PRy E@‘ a'ﬁ"le é‘ua‘f%'ﬂrebﬁef?mgrq)o}fttﬁ@ bgﬂg '"Bhe

topsheet with patterd act dmtther fodesfra medtinuoas mmiieterofi ttestet ovecef, the
line is oriented to create an axis about which the sanitary napkin
can be bent. '

The topsheet 28 and acquisition layer 34 may also be secured at
least partially by any other suitable attachment means or
combinations of such other means and the above attachment means.
The topsheet 28 and the acquisition layer 34 can be at least
partially attached by any means known in the art, such as by
adhesives. If adhesives are used, the adhesives can be applied in a
uniform continuous layer, a patterned layer, or an array of separate
Tines, spirals, or spots of adhesive. 'The adhesive attachment
preferably comprises an open pattern network of filaments of
adhesive as is disclosed in U.S. Patent 4,573,986 issued to
Minetola, et al. on March 4, 1986, or an- open pattern network of
filaments comprising several lines of adhesive filaments swirled
into a spiral pattern as illustrated by the apparatus and method
shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
1975; U.S. Patent 4,785,996-issded to Zieker, et al. on November 22,
1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989.

Suitanle adhesives are manufactured by the Findley Adhesives
Incorporated of Elm Grove, Wisconsin and marketed as H-1077 or
H-1137. '

In still other embodiments, the topsheet 28 and acquisition
layer 34 may be at least pariially attached by mechanical and
thermo-mechanical entanglement. The fibers of the acquisition layer
34 may be entangled in any of the manners specified above in forming
the fiber-ehtanglgd film topsheet.

.
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including U S. Patents 4,950,264 and 5,009, 653 issued to CEborn and in
U.S. Patent Application Serial No. 07/ 794,745 filed by Aziz,

al . on N&O93HT25 19, 1991. ‘The latter patent application @é@ﬁ%"*’l’@atl ng”
the apertured film conponent of a nwoven/ apertured thernopl astic
formed film topsheet with a surfactant. The surfactant is
preferably incorporated into the resin used to nake the thernoplastic

forfed film Treat Ny The AbopRREICOR8. With a surfactant renders the
surface of the topsheet 28 'nore hydrophilic. This results in '
i |q:u ; ~ The absorbent core 32 is positioned between the topsheet 28 and
the backsheet 30. The absorbent core 32 provides the means for
absorbing menstrual fluid and other body exudates. The absorbent
core 32 is generally compressible, conformable, and non- 1rr1tat|ng
to the user’s skin.

The absorbent core 32 can comprise any material used in the art
for such purpose. Examples include natural materials such as
cotton, comminuted wood pulp which 1is generally referred to as
airfelt, creped cellulose wadding, peat moss, cross-linked cellulose
fibers, absorbent foams, absorbent sponges,'synthetic stép]e fibers,
polymeric fibers, hydrogel-forming polymer gelling agents, or any
equivalent material or combinations of materials.

In the embodiment shown in Figures 1-3, the absorbent core 32
is a laminate comprised of a “layer of" superabsorbent polymer
material, such as in the. form of particles, disposed between two
air-laid tissues, first and second tissue layers (or "upper" and

- "lower" tissue layers). The first and second tissue layers provide
éontainment of the superabsorbent polymer material, improve lateral
_ wicking of the absorbed exuda;es throughout the absorbent core 32
I and provide a degree of absorbency.” A suitable laminate is .the
superabsorbent laminate WATER-LOCK L-535 available from the Grain
Processing Corporation of Muscatine, Iowa (WATER-LOCK registered TM
by Grain Processing Corporation). Such superabsorbent laminates are
disclosed in U.S. Patent 4,467,012 issued to Pedersen et al. on
August 21, 1984, and U.S. Patent 4,260;443'i§sued to Lindsay et al.

on April 7, 1981. ' :

The polymeric gelling agent which is employed in the absorbent
core 32 will generally comprise particles of a hydrogel-forming
polymer material. The term “particles”, as used herein, can refer
to particles in any form, such as in the form of pellets, flakes, or
fibers. The characteristics of the absorbent core 32 (including,
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penetrating the topsheet 28 faster than it would if the surface were not
treated. This dininishes the likelihood that body fluids will flow off
topshewio @B8117as her t han being drained through the t opshdRGT/P§92/09716

B. - The Acquisition Laver. The ai uisition layer (or _
"acquisition/distribution |ayer", %wsit'ion sheet") 34 is shown in
Figure 2. It is positioned betvveen the topsheet 28 and (at |east a

gerflon of ) t eta%fa e‘n{%oquro tRe: preJerred' r{gP d?”?@ﬂjn@?nﬁnat%l?‘?m I Qed gure

the acquisition nwoven materi a
shoul d be undehereiad, a'hb\kﬁm'aﬁr Oftmﬁfm‘!héhh@h&r‘ﬁ Qe y5ed 59'érp"891°"r\é%d-hﬁ§ﬁ be a

fol dfd Shegt Bh?mérerpEFucllayyarareoaesda»ebed ias greatdrheetiin, in rucsudmebut are
not Imte to

she f I e
materi al , Ioos"e%%S 4[@gnb‘é‘é‘ ed We 5' SH3D1 1§ ?E Ia§eﬁ§q8?tslrgé8n§g§6?3 ?rs 4&3”&? erial,
or other conbi0sabrronad cﬁhespzﬁenhatlecomosatfdhb!se‘efmntl%ﬂrﬁsﬂartepitleﬂh. thet
limted to single 4ol $30wh@¥eire 811 SHEGpBrafed by reference herein.

~In a preferred ver;ion of the above embodiment, the absorbent
core 32 is a laminate as described above which is' slitted or
partially slitted for longitudinal extensibility as shown in FIG. 15
on the accompanying drawing figures. This slitted or partially
slitted core is described in greater detail in the Capillary Channel
Fiber patent applications.

Figures 4-6 show one particularly preferred absorbent core 32
that will be referred to as a "blended" core. This particular core
arrangement is shown in a relatively thick sanitary napkin 20. It

. can, however, also be formed into a thin web for u'se in thin
products. ' '

The 'blen.ded absorbent core 32 comprises a batt of fibers,
preferably in the form of a homogeneous blend of fibers. The
blended core 32 is comprised of at least two groups (or types) of
fibers. These include a first -group (or type) of low denier,
relatively short, hydrophilic fibers, and from about 5%, preferably
at least about 10 or 20% to about 90% of higher denier, longer.
synthetic fibers that comprise a second group (or type) of fibers.
The blend ratio of the two groups of fibers can be varied to. produce
the properties desired for different types of absorbent articles.
(A1 percentages specified in this description are by weight unless
stated otherwise.)

The first group of fibers can comprise natural fibers such as
cotton, ce]]u'ldse, or other natural fibers. The first group of
fibers ‘can alternatively or additionally comprise synthetic fibers,
including but not limited to, rayon, chemical thermal mechanical
pulp (or “CTMP* or TMP"), ground wood, or chemically modified
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mat eri al . In Figure 2, the acqu15|t|on | ayer 34 is a "double""’
z-fol ded sheet. The sheet 34, i-s note speC|f|caIIy fol ded so that when the
sani'tar yWOB,iIH28s cut al ong the transverse |ine, the |ef tPEUBIHPONR[

fol ded sheet appears as a reverse "z" in gross section and the-right half
appears as a "z". The sheet .34 is preferably folded so that it has an
upper “portion 54 that appears as a rectangular strip in plan view. The
upper portion 54 fbekshes@hquk Sérioison! inkgeceBilpse fibers. For one embodiment,

16 ~ preferably ghout;aq? gmé 0§ £ Vafs bEmpRRYs 2PaifindGed@NEo@bAHY FFbevy
known as airfelt. The fibers in the first group of fibers are
either inherently hydrophilic, or they may be rendered hydrophilic
by treating them in any of the manners described previously to
render them hydrophi]ic. '

Performance is improved by selecting a relatively stiff fiber
which maintains a substantial portion of its compression resistance
when wetted. (That is, the fibers should have a high compressive
modulus.) Preferably, the fibers selected are both compression
resistant and wet and dry resilient (i.e., they tend to both resist
compression and to spring back when compressed). Cross:1inked
cellulose fibers are especially preferred for these criteria. (It is
understood, however, that cross-linked cellulose fibers are
sufficiehtly modified that they may no longer be considered as
either cellulosic, or as natural fibers, per se.)

The second group of fibers should also be of high compressive
modulus and should maintain a re];tive]y-high modulus when wetted.
The second group of fibers should also preferably be wet and dry
resilient. Suitable fibers include, but are not limited to
synthetic fibers comprised of any of those materials specified above
as being suitable for use as the fibers of the acqu1s1tlon—layer 34.
(Fiber lengths, denier, etc. are, however, not necessar11y the same.
Some preferred fiber lengths, etc. are described below.)

The fibers in the second group of fiberﬁ_are preferably longer

" than the fibers in the first group of fibers. Preferably, the
fibers in the second gfoup of fibers are greater than or equal to
about 1/4 inch (about 0.6 cm.) long, and are more preferably greater
than or equa1 to about 1/2 inch (about 1.3 cm.) long. The denier of
the fibers in the second group of fibers are preferably greater than
the denier of the fibers in the first group of fibers. The fibers
in the second group of fibers preferably have a denier per filament
of between about 6 and about 40. More preferably, the denier is

/
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wi de. The upper portion 54 preferably has a caliper of from about O. 5 nn1up
to about 4 nmm (the higher end of t:his range creates thicker r oduct
Such QYOPYBS arrangenent is described in greater BETA 24'\?”@ S
Patent Application Serial No. 07/605,587 filed on October 29, 1990 in the
nane of Visscher, et al. Figure 3 is a sinplified cross-sectiona
viewsimlar to that of Figure 2, showing an alternative arrangenent of the
conponent's of bﬁ@'eganﬂtoaf»ylg{héphﬁ‘?%b 30, | ndemegty referpbivybetwegpnabsut N§ a
separate | ayer shdnaboi 250cated on top of the core 32, the dcquisition |ayer
34 is an integral layer (or conponent) that conprises the top | ayer of a
| am-nat ed absorbent core 32 structure. In still other alternative
enmbodi ments, the adt]eui Eibiersnin dper s@sndugrove ofyi fiibeds aayi be|hydroghilic,
- enbodi ments wi hesncacw %Iat—mmauﬁfrogmnthen@bambsmy QfYdPophgbidioul d
be conpri sed oé | east sogedgé f fs é;) { #{ §¥nthet|c t'i ber s)
that the topshdB® figepgnimd and growp SQf fi1pers, Preffsanty Jeve rdsdedstoer s
are preferably sbme dyécbphehic tmobaﬂy(bmﬁen@blsua fced tuld2éc abmpdnenthas OTHeeNt
,.core 32 to fibers in the second group of fibers can be. provided with a
hydrophilic component in a number of suitable ways. These include,
but are not limited to coating or treating the fibers to render

them, or at least their surfaces, hydrophilic.

One suitable type of synthetic fibers for use in the second
group of fibers are crimped polyester fibers.  Suitable synthetic
fibers are available from Eastman Kodak Textile Fibers Division
Kingsport, TN as the KODEL 200 and 400 Series. One suitable type of
synthetic fiber is the KODEL 410 fiber. A suitable polyester fiber
is the KODEL 431 fiber. These KODEL fibers are preférab]y crimped
at a crimping frequency of between about 5 and 7, preferably about
6, more preferably 6.3 crimps per linear inch (i.e., per 2.5 cm.).
fhe fibers are preferab]y'crimped at a crimping angle of between
about 700 to about 910, preferably about 889. ~Crimping provides the
‘fibers 'with improved resilience, among other desired properties..
The fibers have a denier of 15 per filament and a length_of about
0.5 inch (about 1.3 cm.). They may be coated with a hydrophilic or
hydrophobic finish by any suitable method known in the art.

In an alternative embodiment, it is possible to replace the
cellulose fibers in the first group of fibers with very short, low
denier, synthetic fibers (with hydrophlhc surfaces). The blended
core 32 in this situation would consist of short, low denier,
hydrophilic first group of synthetic fibers (such as polyester
fibers with a CELWET f1msh) and long, high denier second ‘group of
synthetic fibers.

- T
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facilitate the fusion. It is possible to create a bond with natura
fibers, such as cellulose by nelting a filmtopsheet aro e
fibers. WBA¥HT72%Honds are typically formed with syntheti c%lﬁggylb*gé\ever
Celiul ose fibers are rather short. Wen t38 fusion bonds are spaced apart,

.sone cellulose fibers may be unbonded or only bonded in one place. This
‘can result® in these fibers ﬁnglng | oose fro the bonded structure

Synthetic fibers ca¥chbed ded orgRfe  MA¥n 3189 | AOBLYIN | Barticles  of

The "t opsheet 28 |h§dg@e¢rﬁirhﬁ/ngi%wuaebedehah@lmgems bts rigcfessedthieo absdrptive
acqui sition layer 3 i been done for sinplicity of description.
(1t.is easier tochg'i:'L%s e pﬂpé?erred enbodi ment then it is to

si mul t aneously describe all possible enbodi nents.) The topsheet 28 may
be fused directl yh(orln' ”ﬂier eprdf¥drddo én%BSlmUnt”Drtﬁl h98Fue ) LWR1rgY | ftd ymer
corrponents Int ? broadests SSass thﬁl E)pet-zdet agsorbent gelling materials.

ling agents comprise
The term "high-speed" absorbent gelling materials, as used herein,
means those absorbent gelling materials that are capable of
absorbing exudates at such a rat;_that they reach at least about
*  40%, preferably at least about 50%, and most preferably at least
about 90% of their capacity . in less than or equal to about 10
seconds. A suitable method for the percent rate of capacity is
described in U.S. Patent Application Serial Nos. 07/637,090 and
07/637,571 filed by Noel, et al. and Feist, et al. In alternative
“embod{ments, it is also possible for the high-speed absorbent
gelling materials to be mixed with other types (or ord1nary speed)
absorbent gelling materials.

Preferably, in fhe embodiment described immediately above, the
high-speed absorbent gelling materials are in fibrous form. Such
fibers (though not necessarily high-speed fibrous absorbent gelling
materials) are discussed more fully in U.S. Patent 4,855,179, issued
August 8, 1989, to Bodrland, et al. The term "fibrous absorbent
gellihg materials”, as used herein, is intended to include absorbent

. gelling materials in the form of fibers that are comprised entirely
R " of absorbent gelling material and ‘bi -component fibers that are
' | "comprised at least part1ally of other mater1als which have their
surfaces coated with absorbent ge111ng materials. A suitable
fibrous hIgh speed absorbent gelling mater1a1 is known as FIBERSORB
SA7000 formerly manufactured by Arco Chemical Company of Newton

Square, Pennsy\van1a

The effective utilization of hydrogel-forming polymer gelling
a§ents is believed to be improved in such a blended core. The use
of higher concentrations of hydrogel-forming polymer gelling agents
may also be possible.

T‘m Sheet H:

||II|I|

S Been Replaced :




17 conprises a first conmponent that is fused to an underlying second ’

conponent. The second conponent nay be a separate conpo , ativelvy,
t he seWO93/182ponent coul d be part of anot her conponent gﬁ?b&?ﬁé@%ﬁrt of

the  topsheet, part of the core, or par39 of sone other. conponent.

Thus, for exanple, it is understood that in enbodi ments where the
acquisition layer 34 is an integral |ayer of the core 32 (such as that
shown in Figure 3)Ther bierded cabsonbenteicpre t 3 tsopentarablys ct?ﬂ?/"eéée%o‘rpsladered
to be fused t‘aeﬂ§{€y of dtheeaf1sobduent.coyeubie. inch (about 0.09. g/em3). The

blended core 32 may be compressed to dens:t1es at least as high as
about 4.0 g/cubic inch (about 0.25 g/cm3) to improve fluid wicking
while still maintaining good softness and flexibility. (The density
values specified above do not include the weight of any particles of
absorbent gelling material.) "Densification may be applied to the
entire absorbent core 32 6r only to selected portions. Patterned
densification allows tailoring of the fluid handling properties to a
specific need. For example, the density may be very low in the
fluid target area to maximize fluid acquisition speed, and density
may be very high near the core edges to maximize fluid wicking.

In one particularly prefefred embodiment, the improved
absorbent core 32 is an air-laid blend comprised of approximately
15% of b.S inch long, 15 denier per filament crimped polyester
fibers and approximately 85% of cross-linked cellulose fibers

- -compressed to a density of about 1 g/cubic inch (about 0.96 g/cm3).

~ The blended absorbent core 32 can be used as the entire core or
it can be used as one or more layers in a layered construction. The
blended absorbent core 32 can be used with or without the
acquisition layer 34.

Figures 4-6 show an example of a core 32 in which layers of
core material are used to produce a “profiled" sanitary napkin 20.
The profiled sanitary napkin 20 is thicker in the center of the
sanitary napkin and tapers so it becomes thinner toward the edges 22
and 24. Figures 5 and 6 show that such a profiled sanitary napkin
20 can be made by stacking layérs having relatively large length and
width dimensions on top of those with smaller-length and widths (or
vice versa).

In a layered construction, one or more layers can consist of
all cellulose or cel1u10$e/hydrogel-forming polymer material blends.
The layers could also have differing fiber and/or absorbent gelling
material content. For example, a higher percentage of absorbent

e
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The function of the acquisition layer 34 is generally described in relation
to the absorbent core 32. It is understood that in enb whi ch _
the acquVO ¥ HBi2% ayer 34 conprises part of the core 32, %Mgéﬁ@ﬁ?

| ayer 34 will function in nuch the sanme wgy. However, it wll function in
the sane way with respect to the remaining portions of the core 32 (rather
than with the core per se). The acquisition |layer 34 serves to

i nprove wi cki ng g€l 1éngidmtesidvepukhdei nruyidéﬂa iabshe Dewer ctayer82o piftvide are

several reasons ydwiti l'ffﬂ{g:%_e&o% E% yexudates is inportant. This

provides a nore even distribution o exudates t hroughout the absorbent
core. The i rrproved wi cking also allows the sanitary napkin 20 of the
present invention toTHee bienkdedr absdrbesd Yordi32. iThselaewpdi Sbt pravided\bfhantedi S

capabl e of di spe%u| B ‘?\&'datﬁwse qégp‘?%dulﬁr eﬁl:”fcﬁvcee ‘egr ]Qévelqag&absor ent

core 32. The ac I on” | ayer L ows T sani
absorb rel ati vel mArayese fdmﬂlnﬂgqlbﬁledéPé@ and absorptive capacity. These

improvements are believed to result in reduced leakage. The
absorbent core can also be made smaller and thinner to make the
article more comfortable and discrete to wear. The strength of the
core is also believed to be improved because of the synthetic fiber
content. These improved characteristics are believed to be due to a
number of factors.

Absorbent cores of the subject composition have a lower wet
- density than cores composed entirely of cellulose. The lower wet
density results from the presence of the synthetic fibers. Water is
not absorbed into ‘the synthetic fibers, therefore, the modulus of
the fibers does not 'change',when wetted and they do not collapse.
The lower wet density provides the blended absorbent core with
improved fluid acquisition speed and higher absorptive capacity.
The lower wet density allows any hydrogel-forming polymer materials
included in the fiber matrix to absorb a higher quantity of liquids
since there is more room for the polymer materials to swell.

The first group of fibers is believed to aid in reducing
leakage. The blended core provides a quantity of small capillaries
which a core comprised of 100% large synthetic f'ibers would not

~ have. These smaller capillaries allow the core to pull liquids
through the topsheet and away from the wearer’s skin. This improves
leakage performance due to a reduction in the volume of fluid which
can exit the product by runni'ng along the skin surface.

The first group of fibers of the blended core also provides a
wicking cadpability. This capability results from the small
capillaries mentioned above. This capillarity can be enhanced by

- densification of the core. The cellulose allows the core to be
maintained at a high density when .dry that is generally not

—
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The bul ky prior art sanitary napkins relied on a high degree of vertical

absorption at the point where exudates are initially deposihggyggﬁgause t he
absor bwr9Zm728 of these prior napkins were fairly thicQFnV d absorb

a large volune of eéxudates while utiliging only a snmall degree of the
surface area or |ateral absorption capacity. The sanitary napkins 20
of the present invention may absorb relatively large anounts of exudates
because the wiahievgbtié spithsquireheyathatiteses Bveerprgsengegedfs ihpasentdetic of the
18 " absor bentfi%gvrsea??odéhﬂf]ee pbPEi oR¥ WAt RS corant it bRd wabtkd 86tekpar¥eand
vertically absorbed into the absorbent CQRE 32. .. . .
this reduces the density of ese portions. The neighboring
densified areas which are still dry have a high density and provide
small capillaries. The liquids will, as. a result, tend to wick into

thése neighboring areas. This maintains absorptive capacity and

-

acquisition speed.

The crimped synthetic fibers are believed to provide the core
with improved compression resistance and resiliency. The resiliency
maintains the void space in the core even after liquids are absorbed
into the core and pressure is applied to the core. The void space

- provides additional storage space for absorbed liquids. It also
provides additional space in which the absorbent gelling materials
can swell after taking in liquids.

The 'characteristics of other types of absorbent cores are
described - in greater detail in the patents and documents
incorporated by reference herein. Additional characteristics are

"described in the patents and other documents incorporated by
reference in those documents. The disclcsurs of all of these
references are incorporated herein. In addition, other suitable
absorbent core arrangements are described in U.S. Patents 4,988,344
and 4,988,345, and European Patent'Application Publication No. 0 198
683, published October 22, 1986 in the name of Duenk, et al. Other
possible core 32 materials are described in U.S. Patent 4,475,911
issued to Gellert on October 9, 1984.

The sanitary napkin (or other absorbent article) 20 could also
include any additional layers or other components such as are
described in the patents incorporated by reference. For example,
the absorbent article may comprise an acquisition layer or patch of
cross-linked cellulose fibers positioned between the topsheet 28 and
the absorbent core 32.

D. The Backsheet - - | '

.
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The acquisition |ayer 34 may have sufficient open spaces between its fibers
to provide a fairly high degree of tenporary liquid holding. capacity.
Tenpor ar'YOMHdRhg capacity is wuseful during the tine ﬂ“ﬂép$%§mﬁg?meen
the* tine exudates are deposited onto thd2topsheet 28 and the tinme they are
absorbed by the absorbent core 32. This is particularly useful in diapers
and incontinent articles. This allows the acquisitiqon |ayer 34 to acquire
and” tenporarily hol dhgyhagkshegt $Q gi5 Jorgryigys 49 u‘r‘?‘ﬂaf' i nTheaekkshprdr &0t he
coré 32 absorbsseivgsi d6 prevens| masstrual eftuidn ahdegthere bddposekidatesonfromt he

absorbent arti cl . . acadui St I r - . D

di rect exudatessﬁyﬁa?&hfh%ﬂEEH%'g? Pﬁ%h%@?eqﬁgdWﬁéfg€?d§é§355?@%??ﬁ4?pare
deposi ted on t hsudforrurggsenican bendt ildzedk herain-i bieHabl adpateryalsutinatudes rom
the place wher eepbti¥ed/o? AGHRABISsRE. polFetiiRedd & iTmy and2 Mfinited sERUéAr X

kin 20 is. | at,ivel [ its, | h, 1.iquid dat
Wil reach the FBHGPIS PHAFLRAgRE SO of bdutadsurey, 55 Hohsantel bneptd{ T o)
will reach the Goxtoravidnoind: harkebedribetite tieade. asThélm No. 8020. |

In one alternative embodiment of the sanitary napkin 20

“n, (typically in which the topsheet 28 overlays only the main body
A portion 21 and does not extend out to form the top surface of the
' flaps 36), the backsheet 30 may be comprised of two layers. In such

a case, the backsheet 30 may comprise a first layer of lofted

material disposed on the core-facing side 30a of the backsheet. The

purpose of the first 1layer is to provide a comfortable,
non-irritating surface against the body of the wearer. The lofted

layer may be comprised of any suitable material, such as a nonwoven

material. Preferably, the lofted layer comprises a hydrophobic

nonwoven material. The second layer may be disposed on the garment

side 30b of the backsheet 30, and may comprise a fluid impefvious

film. A low density polyethylene material about 0.01 to about 0.05
millimeters in_ thickness, preferably about 0.02 millimeters in

thickness, has been found to work well as this second layer. A
polyethylene film, 'such as is sold by the Ethyl Corporation,

Visqueen Division, under model XP-39385 has been found particular]y

| fz ~ ‘well suited for this ‘second layer. The backsheet 30 may also -be .

made of a soft, cloth-like material thch?is hydrbphobic relative to
the topsheet 28. A polyester or polyolefinic fiber backsheet 30 has

been found to work well. A particularly preferred soft, cloth-like

backsheet 30 material is a laminate of a pplyester nonwoven material

and a film such as described in U.S. Patent 4,476,180 issued to Wnuk

on October 9, 1984. . '

_ In other. embodiments, the backsheet 30 is extensible. A
‘particularly preferred extensib}e backsheet 30 1is an éxtended
adhesive film Formula #198-338 manufactured by the Findley Adhesives
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acquisition layer 34 can be used to longitudinally wick and direct exudates

toward the ends 32d of the core 32. This nore effectively utilizes the
capaci wo 93711128 core, and reduces the possibility of Ieé{(érd 8 by

exudates prematurely reaching the |ongiq3udi nal edges 32c -of the core.
The wicking referred to herein may (unl ess otherw se stated) enconpass the

transportation of liquids in both the '_"X-K': "plane and in the z-direction.
TheSe directiortompary sfdanwatosai Yiscegsin yhichis Wh‘é"&é@]di"sgfqaéﬁ" 19gtail 34
preferably trangppgd $ap19iydenaiRbl FiBePPalentdbprGEatanas . ~ldeally,
liquids are transported in“a pyramdal distribution pattern (or perhaps

nore accurately, a <conical distribution pattern). The apex of the
pyram.d (or the comng) shown i@ Ppodgureswheand 2,hahei tppsbeets 2Bepssipreterabiyn he

body-facing Surge%ﬁﬁedg%g t% lgarlﬁshee_t 30 along a seam 64 "ar_ound the periphery 26
of the sanitary napkin 20. The seam 64 can be formed by any means
commonly used in the art for this purpose such as by gluing,
crimping, or fusing. This is a preferred embodiment for ease of
construction. (Other means of uniting the various elements can be
used.) For instance, other possible embodiments include ome in
which the absorbent core 32 is essentially compietely wrapped with
topsheet 28 before it is placed on the backsheet 30. The sanitary
napkin 20 can also -comprise an absorbent core which possesses
‘sufficient integrity to stand alone and is liquid pervious on one
surface while the other surface has been treated to render it liquid
im‘pervious. '

Figures 1 and 2 also show the fasteners, such as adhesive
fastening means 38, which are 'adapted to secure the sanitary napkin
20 to the crotch region of an undergarment. Suitable adhesive
fasteners are descr\'bed in greater detail in U.S. Patent 4,9i7,697.
The fasteners used with the present invention are not limited to
adhesive attachment means. Any type of fastener used in the art can
be used for such purpose. For example, the sanitary napkin 20 could
be secured to the wearer’s undergarnient by the fastener described in
.U.S. Patent 4,946,527 entitled "Pressure-Sensitive Adhesive Fastener
and Method of Making the Same" issued to Battrell on August 7, 1990.

The adhesive fastening means 38 are covered by removable
release liners, designated 40. The pressure-sensitive adhesives
" should be covered with release liners 40 to keep the adhesives from
sticking to extraneous surfaces prior -to use. Suitable release
liners are described in U.S. Patent 4,917,697. A suitable wrapper
that both serves as a package for a sanitary napkin and as a covef‘_
for adhesives on the sanitary napkin is described in U.S. Patent
4,556,146 issued to Swanson, et al. on December 3, 1985.
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19 acquisition |ayer 34. The liquids are then distributed down and
outward to the base of the pyramd (or cone).’ one refer

enbodi remQ 93/8t725ds are distributed to the core 32 by &Y §%?dP?7d6
action. This type of distribution is4gescribed in greater detail in
U S. Patent Application Serial Nos. 07/637,090 .and 07/637,571 filed by
Noel, et al. and Feist, et al. It can be thought of as berng anal ogous to

t he” f||||ng of an |ce3cub&JQﬂQiji&L£ﬁmmm__ Liquids are .distributed so

that after one section of ‘the core 32 reaches capacity, liquids flow

|aterally then downwar f
y WathtierPeoareI la SOUp adi bggeonft pgsescitolle a ternattwe et%o%ir%ezrits of

the embodiments described above. A non-limiting number of these
alternative embodiments are described below.

=

Figure 14 shows one ‘alternative embodiment in which the

acquisition layer 34 is stretched before it is fused to the topsheet

28. The topsheet 28 and acquisition layer 34 form a laminate. When

-? the stretched laminate is relaxed, the laminate has tufted areas. 66
formed therein between bonded areas 44 and valleys 68 at the bonds.

The embodiment shown in thure 14 provides a key advantage. It
(and various alternative embodiments of that embodiment) allows a
‘stretchable laminate to be formed from materials that are not
ordinarily thought of as being stretchable. The apertured plastic
film topsheet 28, for instance, is not normally thought of as being
extensible. However, the topsheet 28 is provided with a degree of
extensibility when it is secured to a layer such as the acquisition
layer 34 after the acquisition layer 34 has been extended and

" bonded, and the two component materials are thereafter relaxed.

The tufted areas 66 in such a laminate can also provide certain
benefits. The tufted areas 66 are typically soft. They will also
place the absorptive fibers of the acquisition layer 34 closer to
the wearer’s body than the nontufted bonded areas. While not
wishing to be bound by any particu]ar theory, it is believed that
this construction may enhance absorption (particularly at the tufted
areas 66). The absorption of liquids in the z-direction (i.e., into
the plane of the sanitary napkin 20) as well as the wicking of
fluids in the x-y plane (in the plane of the sanitary napkin 20) may
be enhanced. There may be several reasons for this.

The enhanced z-direction absorption is believed to result from

the stretching of the acquisition layer 34. The stretching of an
~acquisition layer 34 made of meltblown or spunlaced fibers in the
‘x-y plane causes the spaces between the fibers as measured in the
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The conbi nation of the acquisition |layer 34 and the topsheet 28 al so
provides the sanitary napkin with, the enhanced gush acquisition and
enhancwO 98/pEy28icqui siti on described in greater detail i rPEI/YSIHAI At s
4,950,264 and 5,009,653 issued to sEsborn. (Thus, the acquisition
| ayer 34 may be referred to as a "w pe acquisition sheet".) The
characteristics of the acquisition |layer 34 are as follows. The

?cqui sition : AL p laﬁé gr‘%t'réasdl)e\n l4igei d Whear thabktretchilige faecpsi irei on
ayér 34 |s al so r e a S n ng, n I Ll t ng to
the user's skt cél‘\c“ng b%ﬁ'}& n ?{r‘%nf‘%glﬁé Hakte? Qt Q{W‘E"E” ok
capabl e of di sphaessel rtgpesxwdlatfdsras toeseturpete aﬂi‘@\‘ré OT‘UhQaa]rrﬂ’Pé‘rﬁ‘aPs aﬁhé

preferably al sg; &apapl %hpf S'?éé'sn%etth&ﬁ Oﬂ@ﬂeeibezs fausecthh@ t péffanenth

acquisition layer 34 al so tretc oper
acqui sition | a%‘?resaeqwaEa"d“ﬁ)otd‘ﬁ ?é)%“ﬁb"Pﬁcéy%P sPY&E) P ?ﬁ‘ﬁa ﬁnif’ i‘q"‘ds
gar ment - f aci ngihame B4rection. The acquisition layer 34 should be

hydrophilic. The fibers or yarns 42 conprising the acquisition layer 34"
may be inherently
- The wicking of_11qu1ds in the x-y p]ane is believed to be due

to the provision of the valleys 68 formed.between the tufted areas.
In some embodiments, it may be desirable for the valleys 68 to run
in the longitudinal direction so liquids will wick toward the ends
of the sanitary napkin 20. In other embodiments, it may be
desirable for the val]eys-ﬁs to run in the transverse direction so
the laminate will be longitudinally extensible.

In other alternative embodiments, both the topsheet 28 and the
acquisition layer 34 can be stretched prior to fusing the same
together. '

In another alternative embodiment, the fusion bonding may be
-used either as a primary means or 2 supplemental means of providing
apertures 29 in the f\lm topsheet 28. Prior to bond1ng, the
topsheet 28 may be an unapertured film, it may ‘have less
-apertures. than = desired in the finished product. The apertures 29
could be formed by the,device-74 shown in Figure 8A. The fusion
may, in the first case, form all of the desired apertures 29 in the
topsheet 28. In the second case, the fusion may provide a number of
apertures that supplements the number originally in the topsheet 28
to ﬁrovide a total desired numbér of apertures.

In still another a]ternative_émbodimenf shown in Figure 17, the
fusion could create a different type of bond structure.

Figure 17 shows an embodiment in which a portion of the
topsheet 28 is heated to ‘cause it to become soft and pliant.  The
heated'éreé of the topsheet 28 is subjected to a reatively high
pressure to create bonded areas 44. The topsheet 28 is not heated
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“hydrophilic. Aternatively, they may be treated to render them

hydrophilic. Suitable nethods for rendering fibers

i ncl ude WOSH11@B themwith a surfactant. The fibers can b%@gﬁé@@@ '
spraying the material conprising the acquwgsition |ayer with a surfactant or

i mersing the material into'the surfactant. A nore detailed discussion of .

such a treatment and hydrophilicity is
20 ~ contai ned i endiigh. tRatt cthese 40086] areaantd 43reS8eBel dwdngdthe pRecessng,

et al. and to Reigj %qu&%%hs%@w tthf‘edUé’sdﬁQPWlbWQbééthQF ttohea@\&tmrs

all ows the acquisition layer exudat hr o
t opsheet 28 f?omcﬂ)@s;eo e apertures 29 m the boﬂhjed areas. Thus, the Lla%ndmg forms

bonded areas 44 in which the original apertures 29 provide the
draxnage passageways. The  heating does, however, cause the
three-dimensional film to co]]ap;e into a virtually two dimensional
structure in the area of the bond 44. The heating may also cause
the apertures 29 in thé film 28 to assume irregular shapes.

The bonds 44 in Figure 17 are formed when the pliant topsheet
28 material is forced into contact with the fibers 42 of the
nonwoven. This causes the topsheet 28 material to become entangled
-around the fibers 42. As shown in Figure 17, this may cause some
fibers 42 to éxtend into. apertures 29 or outward from an aperture
29.

A particularly preferred type of topsheet 28 material that can
be used in the_embodiment shown in Figure 17 is a heat sealable
film. Heat sealable films can be used to create such a bond 44 at
lower temperatures and pressures. Heat sealable films are available
with a layer or side that is heat sealable and another that is not.
Such a film is useful in that it could be placed with the heat:
sealable side adjacent the nonwoven layer and then bonded. Suitable
heat sealable films are commercially available.

The embodiment shown in Figure 17 is another éxamp\e of a type
of structure that will not interfere with the flow of 11qu1ds even
though it may create a shallow bond having -a fused area at the
interface between the two bonded layers.

While " several preferred sanitary napkin embodiments of the
present invention have been described, numerous other types of
sanitary napkins are available and are disclosed in the I}terature.
These could be provided with the fused layers of the present
invention. These sanitary napkins include those disclosed in U.S.
Pétent 4,285,343, issued to McNair on August 25, 1981; U.S. Patents
4,589,876 and 4,687,478, issued to Van Tilburg on May 20, 1986 and

—_—
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The acquisition layer 34 may be conprised of woven or nonwoven materi al s.
These materials may be synthetic, or partially synthetic and partially

nat ur aW@8331728 s.  Suitable synthetic fibers include poPGE3ISIR/09716

pol ypropyl ene, pol yethyl ene, nylon, vi dJous rayon fibers, or cellul ose
acetate, wth polyester fibers being preferred. Suitable natural

- fibers include cotton, cellulose, or_other natural fjihers. The_acquisition

| ayer 34 may af¥8utie 18y 198Astespastivalysy Uedmbtateats 4s9nB3%5 andnkiP7:808 ul ose
.~ fibers. Suitahlssuady omdébmhedeceﬂ.ulmaprﬂ bEr,s 1980 eandes\lprilbact, 1991 S.

Pat ent 4, 888,0 i ] er 989dn0 t ia U a} ent
4,822, 543, isggé%e%ﬁ?#‘ﬁ' %?ng&&?e&téegh?“%&ﬁ*f’;g*‘l?.@s?“ Hsdupd L |
4,889,595, isdsberrDenchigust &, 13999and ABEhbddenl99s raspectively;pandnin
4,898,642, issyed. raReaaappBcatidfOsdraalviner €97 /805,383 ; fiae¢l Ok sberP2d N1b9p
4,935, 022 i ssued gune 19, _19&%&0 Laih et al. The quantity of such
natural or nodlf P2 "aTeaf YiSEREv At 3houl d not be so great that the

t opsheet 28 cannot be adequately fused to the renmining synthetic fibers.

The acquisition | aygl 34f@y a{\aq-p@r--c MRty Ofin€AD! HdrRFY t6 D8RSR beht bET S
(that is, fibers havi ng@gﬂtan els f] rein, on elrr -

exterior surfadstjclesg fiab%r%ESé?reg;ﬁ ¥E:Pt|$‘55d SFﬁPtéF-\tagg‘gﬁq‘li\éét z!‘f‘liéﬂ nd3kPO

Pat ent Appl i caigenerdl13Mordlfy mohén Hetdedrctthbbr mkbstrual periods. Suitable
absorbent articles in the form of pantiliners that could be
described with the used layérs described herein are disclosed in
U.S. Patent 4,738,676 entitled "Pantiliner" issued to Osborn on

April 19, 1988. -

The term "incontinent article" refers to pads, undergarments
(pads held in p'la'ce 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 like,
regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided with
the fused layers described herein 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 Numbers 07/637,090 and
07/637,571 filed respectively by Npe’l. et al. and Feist, et al. on
January 3, 1991. | | | |

The term "diaper" refers to a garment generally worn by infants
and incontinent persons which is drawn up between the legs and
fastened about the waist of the wearer. Suitable absorbent articles
at least some of which are in the form of diapers which could be
provided with fused layers are disclosed in U.5. Patent Re. 26,152,
is'sued to Duncan, et al. on January 31, 1967; U.S. Patent 3,860,003
issued to Buell on January 14, 1975; U.S. Patent 4,610,678 issued to
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1990, and in the Capillary Channel Fiber patent applications. The

acquisition |ayer 34 can al so be cogprised of conbination ove
mat eri alWO93(1dRSas bl ends of fibers.similar to those desc?FE}e‘ﬁé’gég for

use’in the absorbent core, or any equivéi8ent material or conbinations of
mat eri al s. The material conprising the acquisition |ayer 34 may have

melting tenperatures in different enbodi e a re less t.h . equal
to, or greater WRESMENpatt oM.t PR 5B é'étg'zggge'Tﬂegné E?’]ta? Géogé}ri’éﬁgﬁfat he
acquisition |ayap v spas etadl. YOrhasmalmallEBth § erPaterdt 476854 278t issuedrmt er
t han or equal t hat of.the C ri t pRS 2
Pol yester fi berga‘éﬁ%' BP §e@ltfugb b% %87 gre. Pﬂﬂﬂ 5%4 ARSDEGd 26 Buel
21 on November 3, '1987; U. S Patent 4,834,735 issued to Alemany, et al.

 on May 30, 1989; U.S. Patent 4,888,231 issued to Angstadt on

December 19, 1989; and U.S. Patent 4,909,803 issued to Aziz, et al.

on March 20, 1990

The disclosures of all patents, patent dpplications (and any
patents which issue thereon, as well as any corresponding pub11shed
foreign patent applications), and publications mentioned throughout
this description 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.
commercié]ly available materials or pfoducts described herein teach
or disclose the present invention.

The present invention, thus, provides absorbent articles having
bonding between their layers, particularly their uppermost liquid
pervious layers, that maintains sustained attachment even under
prolonged use. '

4. - Test Methods.

Bond Strength 1800 Peel Test

_ The 1800 Peel Test described below is- used to enSure that the
bonding between the fused layers is sufficiently strong so that the
topsheet 28 will not separate from the underlying layer.

The 1800 Peel Test essentially involves placing. the fused
layers in a tensile tester and applying forces to pull the layers
~apart. The test is refefred to as a "1800 peel" test because of the
“direction in which the peeling forces are applied. The sampie is
partially -peeled and oriented so that the unpeeled portion of the
sample and the layers to be peeled apért form a configuration that

I‘hns Sheet Has Been Rep laced




they have a high nelting tenperature (between about 375 and about

400[err}F). This quality makes them especially well-Ssui . ace
pr oceswir83/113p&inl ace processing utilizes a high temeraﬁéﬁmﬁﬁg

process. :

Pol yester fibers are able to undergo 4funl aci ng processes w t hout being
damaged. The use of polyester fibers also has the advantage that
such fibers are particularly suitahle for use wth t gﬂﬁrefséred types - of

t opsheet mat erpsemblePotwesernereasgeiigr) |"Lnbt ced o

tenperature obhethi@

acqui sition Iaﬁe{.§4. Thh
in their fibr88EtRL}¥PEE
pol yethylene forned film for exanple,

s, has t

& cppon

Bt

S.

o \B3ckal The ting

t qRebELt aMhetheh happidps hert opBosisef dbesttionst hen the -
~.advantage that the fibers 42 will remain
I f the topsheet. 28 conprises a

it may have a nelting tenperature in

the range of bRiN|gepe about 165 and about 215[err]F. The present invention,
t hus, .advant ag€ously usés materials with dissimlar nelting tenperatures
(as described below) to create structures that inprove the acquisition

t hrough such | ayertheatdrarilé hmgter dsfaigledice constructed in such a way that

gradually increasing extension is smoothly applied to a defined
sample, .separating the layers, until orie of the components of the
sample fails (breaks) or the components separate.

SCOPE

This procedure is abp]icable to 1ayered materials.

APPARATUS

Conditioned Room

Oven .

Holding Stand

J.D.q. Cutter

Electronic Tensile

Tester

Controlled to 73 +/- 2°F, 50 +/- 2%
relative humidity.

Cole Parmer model N-05015-10. Cole-Parmer
International, 7425 North Oak Park Avenue,
Chicago, I11inois 60648 or equivalent.

An aluminum stand with 1 inch wide spring
clamps.

Double edge cutter, 1 inch (25.4 mm) wide,
equipped with safety shield. Thwing-Albert

Instruments. Co., 10960 Dulton Rd.,

Philadelphia, Pa., 19154, or equivalent.

Universal constant rate of elongation
tensile testing machine with strip chart
recorder, having a full range of 1000
grams,

with other ranges available as-

necessary. Instron 1122 or 4201, Instron
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The fibers.or yarns 42 conprising the acquisition | ayer 34 may be of any
| ength, fromstaple length to continuous filaments. The | ength of the
fibers 4O Sr abl y bet ween about 1 inch and about 3 iH&Wé§9G@@?lﬁeen
about 2.5 cm and about 7.5 cm), and nosp preferably is about 1.5 .
-inches (about 3.8 cm). The fibers 42 preferably have a denier per
filament of between about 1 and about 3, nost preferably about 1.5.

The .fi bers 42 of the acquisition | aydngBwesing prlerprabl (andon entass., or

‘primarily in a single direction.thyinglxiese! | ¥nteltiBEt 2CEGHSi 0N fhayer
34 can be manufactured with its fibers orignted in the pachin | rection
(MDy. The acquisition |ayer 34 can b(ﬁ'ﬁ]"ﬁé@g’erﬁ lt“ﬁte"‘ﬂ\eﬂﬁijgf"wgpﬁs%@tmbf
the fibers 42 oriented in the |ongitWRdinal Philadetphian. PThat 18E54 't be
fibers 42 are generally parallel tecauf‘}g?e,{tongi tudinal centerline 1 of the

sanitary napkin 20). The phrase "general Iy parallel" to the |ongitudinal
centerline (and simlar phrases) as used herein, is intended to include

fibers that angle awagws rom the | ongiltighti n@utgentwdthi nkine Testcti baicesare
__(bar]ine).___ Obtain from appropriate
instrument manufacturer as listed above.

SAMPLE PREPARATION

Sample according to the Sampling Instructions. Condition the
samples in a conditioned room at 73 +/- 2°F, 50 +/- 2% relative
humidity for a minimum of 2 hours. ' '

Label each sample in one corner for identification. Be sure:
not to label in such a way that the pen marks are in the area to be
tested. o

For samples to be tested in the Machine Direction (MD)

Using a J.D.C. cutter, cut four strips 1 inch (25.4 mm) in CD
by approximately 6 inches (152.4 mm) in MD.

For samg'lés to be tested in the Cross Machine Direction (CD)

Using a J.D.C. cutter, cut four strips 1 inch (25.4 mm) in MD
by approximately 6 inches (152.4 mm) in CD.

INSTRUMENT PREPARATION

Calibrate and zero the tensile tester according to the
manufacturer’s instructions. Choose a load cell so that tensile
results for the strip tested will be between 25% and 75%_of the
capacity of the load cell or load range used. This range is
initially set to 500 grams full-scale.

:r"ﬂiS‘ 'S'beet H:

i

il



22 considered to be generally parallel as long as they are oriented nore
in the longitudinal direction than the transverse direction. giﬁa

ori entwoiosni1ges t he fibers 42 of the acquisition |ayer 3PCTLUS 718ui d
exutdates deposited on the acquisitiggn layer 34 to preferentially

wi ck and be distributed toward the ends 32d of the absorbent core 32.

The acquisition layer 34 nmay be any suitable size. The

acqui sition layer 3dsn@adgdige ﬁm?ﬂﬂdtfhenéuul wi dt h of the absorbent core
32."The acquisition Iayer 34 could, for instance, be in the
Set the instrument crosshead to operate at 22 inches per minute
(+ 2 inches per minute).

Set the chart speed at 5 inches per minute.

Set the tensile tester so that the crosshead travels for a
distance of 10.4 inches. This will allow the tensile tester to
monitor the forces generated while peeling the sample a total of 7.3
inches. '

Zero the instrument so that the pen rests on the vertical zero
1ine (distance axiS),of.the chart. Revolve the chart so that the
pen also rests on one of the heavy horizontal lines (load axis) of
the chart. Llabel the chart paper with the sample code, direction -
tested (MD or CD), date the test is being performed, full-scale load
value, chart speed crosshead speed gauge length, and name of test
(Bond Strength).

JEST PROCEDURE

By hand, separate approximately 1.5 inches of the sample on one

" end of the sample strip. Place approximately 0.5 inch of the one

layer of the sample into the upper jaw of -the tensile tester.. Close

the jaw. Place the remaining layer(s) into .the lower jaw with

enough tension to eliminate any slack, but not enough to move the
peh of f the zero mark. Close this jaw.

Start the tensile tester and recorder simultaneously as
described by the manufacturer’s instructions. '

After the sample components separate (or one of the components
fails (breaks), stop the chart and return the tensile tester to its
jnitial starting position. Remove the sample from the jaws and
position the chart for the next sample.
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formof a strip positioned simlarly to (and of a si ze sinilar to) the.

upper portion 54 of the z-folded sheet shown in Figures 1 _
acqui si tMOO¥YHW/A 34, if nonwoven, can be nade by a nurrberﬁg-?uggzll?ggrl%nt

protesses. . These include, but are not |ited to the following in order

of preference fromleast to nost preferred: neltbl own, spunbonded,
carded, the latter includin

, in order of preference the bonded
ai rZthrough bonded, p&fReat g%(ﬂéﬁcedf’aﬁ efgrb%ﬁ d§maI BB TP %rg Ja‘éé nost
preferably, spunlaced The latter processes are nore preferred because it
I's easier to ori eg?!lémﬁd!figg!‘?“ﬁ@ single direction in such processes.
Suit abl e comrer ci : cts for use as the acquisition |ayer
34 include a 70@630@6rayon/po|yester fabric known as SONTARA. The SONTARA
fabric is described irhgr maitercodmrar;iomns df Snteaasenns thoSMmabBisance the

5, 009, 653 i ssued t1yg$5quamgof19p ce; at er?arQ g{lﬁé]pr,eeferred enmbodi nent ,

the acquisition-| es a spun ace nonwoven web conprised of
permanently wettable fibers. Preferably, the acquisition layer 34 is a

30 A ~ Bond Strength Force at Separation

‘For those instruments that are not able to capture and report
the average forces of the sample separation, use a ruler as a
e straight edge and physically determine the average force of
' separation on the chart to the nearest gram. For those instruments
that are capable of capturjng and reporting forces, read the average

force of separation from the digital display to the nearest gram.

B. Bond Strength Force at Fai]ure

For those instruménts that are not able to capture and report
the peak force of the sample failure, physically determine the peak
force of failure on the chart to the nearest gram. For those
instruments that are capable of capturing and reporting forces, read
the peak force of failure from the digital display to the nearest
gram.

e - - Average and report the four readings of average grams forces of
the samples 1) separation and/or 2) peak force of the sample failure
to the nearest gram. The bond strength force at separation is used
't0'dEtermine the average peel strength described above.

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 spjrit.and scope of the invention.
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9/yard[err] (35 g/nferr]) polyethylene theraphtalate (or PET) spunl ace
nonwoven web. Spunl aced fabrics of this type are manuf §ﬁ 16the

Ver at ewoﬁéh‘ﬂ&'hy of WAl pole, Massachusetts. The sp ace ~ nonwoven web
is formed in such a way that nost of the fibers are orlented in a smgle
di rection. 53 %' The fibhers of-
this particularly preferred acquisition |ayer 34 rraterl T
resin and are coated with a proprietary perrranently wet M‘E“Immulmﬂlﬁ
known as CELWET. These fibers are available fromthe echsmw | anese

Corporation of Charlotte, North Carolina. The term "permanently
wetd abl e", as used herein, refers to fibers that will sink in I ess than or

equal to about 7 GRRPNES CLAIMED IS: -

1. An absorbent article comprising a 'liduid pervious apertured
thermoplastic film topsheet, a liduid impervious backsheet
having a garment-facing face and being Jjoined to said
topsheet, and an underlying 'Iay_er having a thickness and
preferably- being liquid pervious, and more preferably also
being absorbent, positioned between said topsheet and saidi
backsheet, wherein said absorbent article is characterized in
that said topsheet is fused to said underlying layer at:
individual bonded areas that penetrate the topsheet and at
least part of the way into the thickness of said underlying
'Iayer' without penetrating the garment-facing face of said
backsheet, and at least some of said bonded areas provide
‘structures with drainage passageways for liquids to pass
through to said underlying layer.

2. The absorbent article -of Claim 1 wherein said underlying
layer comprises a component selected from. the group
consisting of: an absorbent core; a fibrous acquisition
layer; an absorbent core comprising an uppermost fibrous
acquisition layer wherein said acquisition layer is comprised
of at least 'some synthetic fibers; or, one of the foregoing
components wherein said component is comprised_ of at least
some synthetic fibers. '

3. The absorbent article of Claim 2 having a 1longitudinal
‘centerline wherein said underlying layer comprises an
acquisition layer, and said absorbent article is additionally
characterized by at least one of the following features:

a majority of said fibefs of said acquisition '1ayer are
oriented in the same general direction as the
longitudinal centerline;

Tlns Sheet Has Becn Rep.
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when tested according to the ASTM D 1117-74 Basket Sink Method. The CELWET
finish is particularly preferred for .use in sanitary napkins havin

a
- topsheet WEBIMBXYR$ i si ng an apertured filmor scrl mwth hydd Hﬁ?’é l@d

nonwoven fibers because fibers coated w {1 remai n extremety——
hydrophilic after  hydro-entangling % ocesses, and thﬁmm mu

bl ood very wel | . : (1) Fusion of the Topshee m, ,”",
Acqli sition Layer. The topsheet 28 is secured in contact®wilt h Mans *

undérlying |ayer. The underlying |layer should either have some: absorptive

capacity, or be capable Qfaidt;[%ﬂﬂ’ﬂd% rTga_y e QHdndﬁ ed & s%un #%8' n g““?ﬁ?s

absorptive capacity. In the preterre Cment’ shown i Figure
is the acquisition |ayer fabric; angss relatlonshlp results in liquid
penetrating topsheet 28 faster. In conventional products, the

appl yi ng adhesi ve between °“The
In the present invention, tfl’ibe'tsob%"ﬂéé%d 2’8“‘ 4 B?@FE?'&BVW%‘S?'H@dﬁWSE
face-to-face relationship wi th the underlying acquisition |ayer

topsheet 28 is initially nmgipf aé&ggsit%ﬁoﬁﬂ}t {0 Eﬁnptr@gedurbc}er ltyhlggsstl as%ﬁé- by

4. The absorbent article of Claim 1 having a longitudinal
_ 'center11ne. a longitudinal central region located along and
k. belng centered about said longltud1na1 center]1ne, and
longitudinal side regions 1laterally outboard of said
longitudinal central region, wherein said bonded areas have a
circular plan view shape, and some of said bonded areas being
relatively large, and some are relatively small, wherein said
-Iarge bonded areas are located in said longitudinal centra]
region and said small bonded areas are located in ‘said .
longitudinal side regions '

5. The absorbent articTe of Claim 1 wherein said topsheet has a
first melting tembérature and said underlying layer comprises
a web comprising fibers having a second melting temperature
which is higher than said first melting temperatqre; and said
topsheet is fused to said underlying layer at discrete bonded
areas, said fusion having taken place at a temperature below
said second melting temperature so that said fibers remain in
their original state, and said fusion defines apertures which
extend through said topsheet and into at least part of the
way into the thickness of said underlying layer.

6. The absorbent article of -Claim 5 wherein said underlying

. Tayer has a body-facing face and a garment-facing face, and

said bonded areas comprise a base located between the.

body-facing face and the garment-facing face of said

underlying layer, side walls comprised of an upper portion,

and a lower'portion,'wherein at least one of said side walls

or said base is provided with drainage passageways into said
underlying layer. ' '
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34 by fusion bonding the topsheet 28 and the acquisition |layer 34. The
fusion of the faces of the topsheet~28 and the acquisition |la 34 of

i Nt er a0 9BA1VIs present invention is |located on those pBF—'ﬂQﬁ?é’Q?F"I he
respective faces that are inboard of a é/ l'iquid inpervious seam such as
around the periphery 26 of the sanltar napkin 20. (The term "inboard"
means toward -the intersection of the Iongitudi nal and transverse .
centerlines.) . The term "fusi on bondi ng", as used herein, is intended

to “include, but 700t AReadsofeneChrtdcle Eanpriisim &UBiqaT pervibis topsiidet| used
24 liquid impervious backsheet joined to said topsheet, an
absorbent core positioned between said topsheet and said
backsheet, said absorbent article characterized in that
said absorbent core coinpr-ises a homogeneous blend of fibers
comprising a first group of short, low denier, hydrophilic
fibers selected from a group comprising natural fibers,
synthetic -fibers or cross-linked cellulose fibers, and a
~..second group of longer, higher denier synthetic fibers, said
second group of fibers comprising between 5 and 20% of said
absorbent core, by weight, and said absorbent core has a
density of at least 0.09 g/cm3.

8. A l%quid pervious topSheet for an absorbent aftii:‘le, said
topsheet being selected from the group consisting of: |

an apertured film having an underside and non-elastic
hydrophilic nonwoven fibers attached to the underside of
said apertured film by mechanic_a] entanglement;

an apertured film having an underside and non;elastit_:

hydrophilic nonwoven fibers comprising  synthetic
polymeric, thermoplastic material melted ~onto - the
underside of film; or

an apertured film having an underside and a nonwoven
fibrous layer fused to said apertured film at discrete
points of attachment when at least one of said film or
said fibrous layer was in a contracted condition to form
an elastically extensible laminate.

9. The absorbent article of Claim.1 wherein said topsheet has a
body-facing face and a core-facing face, and said topsheet
comprises a nonwoven material forming at least part of said
body-facing face of said topsheet and an apertured plastic
film forming 'at least part of said core-facing face of said
topsheet, wherein said film is treated with a surfactant to

enhance the overall permeability of said topsheet.
e \
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materials are nelted together; as well as (2) attachments in which a first
material is nmelted and the nelting causes the first materi i
att ached W@ 9¥13&Sond unnel ted material by nechani cal 'attacﬁ#’é(&l%ﬁ’%ﬂ%e The

t opsheet 28 and the-acquisition |ayer 3 an be secured entirely by fusion
bonding, or partially by fusion bonding and partially by other types of
“attachnent neans. The fusion can be acconplished by heat and/or pressure

bonds, ultrasonic bonds, dynamic mechanical bonds, and the Iike. Pressure
can be applied in aby dumethiode offadoining stwsh ldquid/ pevvious tcbnpcmmtscmfpments

bet ween count er -r ot ati Rgsqrhghd %md?leaﬁ' agracarﬁ fmt PETRiGnshp, whére iR bre
and forC|ng a platen down on the eria cuum pressure,
“the like. . Sui tanesﬁE’arFé""Pm{‘t%aﬁ‘?mB'é‘s&gaﬁt @E‘gﬁe S'q?g%iqnﬂ f%&%"ﬁﬁ"ﬁ%

t opsheet 28 to the acqtherropbastiayfiim34hat anayeservdrcad i tapsherdsfosos®idof

e

comprises the steps o?

(a) providing a first liquid pervious component comprising a
' three-dimensior_la'l apertured thermoplastic film topsheet
that is comprised of a first material which has a first
melting temperature, said first component having a first
surface and a second surface; '

(b) providing a second "l'iquid pervious component comprised
of a fibrous second material which has a second melting
temperature which is higher than said first melting
~temperature, said second component having a first
surface and a second surface;

(c) placing said topsheet in .a face-to-face relationship

~ with said second coinponent so that the second surface of

said topsheet is adjacent said first surface of said
second component; and

(d) fusing said topsheet to said second component at
discrete points, said fusion taking place at such a
temperature that pdrtjions of said topsheet become soft
and compliant and at such a pressure that: (i) said.
portions of said three-dimensional topsheet collapse and -
attach to some of the fibers of said fibrous second
material; (ii) at least some of said apertures in said
topsheet remain at least partially open; and, (iii) said
fibrous second material remains unmelted.

LI
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(54) Title: ABSORBENT ARTICLE HAVING FUSED LAYERS

)] Ahstﬁct

An absorbent article, such as a diaper, sanitary napkin, adult incontinent device, and the like having fused layers is pro-
vided. The absorbent article preferably comprises a liquid pervious thermoplastic apertured film topsheet, d liquid impervious
backsheet, an absorbent core, and a fibrous acquisition web of spunlaced nonwoven fibers. The absorbent core is positioned be-
tween the topsheet and backsheet which are joined at Jeast about a portion of the periphery of the absorbent article and the top-
sheet is fused to the acquisition web at discrete points of attachment. The acquisition web is positioned between the topsheet and

the absorbent core. :
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25 shape. For instance, the bonds 44 can be in the formof straight or
curved lines, geonetric- shapes such as circles, square 8§%@&%Egs,
di anonWO)9¥HI2%8 he |i ke, or irregular shapes. The bond 4 arranged
in trany di fferent manners. Figure 1 shows one-particularly preferred
bondi ng pattern. The fusion bonds 44 conprise discrete points of
attachment which conprise circulgr onds. -The bonds 44 ‘are arranged in a
patfern that is preferably distri 4494 over the entire body surface 20a of
the sanitary napkin, less the flaps. (This is the portion of the sanitary

napkin previously referred to ashl "mai n body portion" 21.) The bonding
pattern shown in Figure 1 conprisée®’da plurality of
2=— +t 20
.~ //-

28d
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I
i
!
I
(
o
H

----------
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| arger bonds 44a and a plurality of small bonds 44b. The | arge bonds 44a
are positioned in the longitudinal central region 46 of the sanitary

napki nWO 9B/#H78%al | er bonds 44b are positioned in the | S&dTYSAHWII0 si de
regi ons 48 of the sanitary napkin. In Figures 1 and 2, the |arge
bonds 44a have a dianeter of about 2 mllinmeters. The |arge bonds 44a
preferably forma bonded area of about 4mm®. The small bonds 44b have a
di afreter of about 0.5 millinmeter. 2@ snmal|l bonds 44b preferably forma.
bonded area of about 0.25 nmmjerr]. The dianeter of the bonds 44 in this
bond pattern can range from aboutEO. il limeter to about 3 mllineters.
The, di aneter of the bonds 44 pref r"glilé1 ranges between about 0.5 mm and
about 2 mm The bonds 44 are typically |&g@er than the apertures
29 in the topsheet 28. The bonds 44 form bonded Aareas 52 (which are
described in greater detail bel &wip-tonjddcti with Figure 8) that ~
preferably have a i : 5 and about 1.5
mm and nore pr .5 nmm (Thus, in

the caseg of th nds 44a
penet ra% t he pe /plort i on 54 of

M
z/4 ol ded Acqut sidi-f
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the acquisition layer 34.). The bonds 44 are preferably in the-form

of a plurality of spaced apart diagonal [lines. The lines of the
pref ew@dshondi ng pattern shomm run in the sane dir eptrakodoilge
| onyi t udi nal centr al 26 regi on 46

and the longitudinal side regions 48. The bonds 44 are preferably spaced
between about 5 nm and about 16 nm apart, nore preferably between about 5
mm _and about 8 nm apart. This spgg &S i.s measured in the direction of
the shortest distance between the b The | arge bonds 44a are preferably
‘distributed in a density

A4

Fig.7A

27
29
28a

29a
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of 18 bonds per square inch. The small bonds.44b are preferably

distributed in a density of 25 bonds per square inch. It should be
under g wever, that the bonding pattern shown is geRi86R098¢ Pattern,
and=t§g?g'rr’ég/got her patterns. are ausﬁ $Q table. The bonds 44 are
typically spaced further apart than the apertures 29 in the"

topsheet 28. Thus, the bonds 44 will occasionally be fornmed over one
or fore apertures 29, or parts of apertures 29. There is no need to’
attenpt to align the bonds 44 and theFE&t&r es 29, however, because the
bonds 44 do not i nterfer®6w t9Ot hed4| ow Zxudat2® t & hee8mder | yi ng

| . » - Th t F€ —Oh) ke =SmyaW QuNvs [ 4 & . th :
strengih of pa\z! T o Y i Jenggly of the
bond is related T8 tfg Mﬁﬂ ‘;’ﬁ;"{g’ £/ /A rea of the
I ndi vi dual bond 44, . ‘-\&"‘?4 -'o"c / € cl osely spaced
weaker bonds rngy provit %;ﬁ 4‘“’}‘ L

| ayers will t;% N gv‘“\ ' ¢

,P_.é. & 4{ A SHowever, the” bonded
I'cal \t\i\\ 3,;.:‘\ \‘ {

3440w peel force

1 v

Fig.10

f

weemeaeer G
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Furthef,.if the bonds are too close together, the effect of t he bondi ng
wi |-l approach that created when usi ng adhesives and a W duct.
cfu

Wil WEWHT2S The present invention has the advant rger and
general |y stronger bonds can be used without . interfering wth
acqui.sition of [|iquids. The present invention is believed to overcone
the limtations that prevented |larger . bonds from. effectively being
used. This aspect of the invention, thus, avoids the undesirable
probl ens caused by using cl osel y-spaced smal |l bonds. Figure 8 is a
cl ose up schematic side view of a bond site. (The bond site shown is a

greatly enlarged schematic view of the bond 44a shown to the left of the
| ongi tudi nal centerline 1 in

5/10

Fig.11

62
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Fig.12
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27 Figure 3.) The nelting of the filmtopsheet 28 to the fibers 42 of
the acquisition |layer 34 as noted. above, |eaves the fibers 42 intact.

Fi gur gegefs13fd 10 show this feature. The bond sp¢9USINBIFIEES a
fused area ZOI’ bonded area) 50 vvheréj t‘e topsheet 28 is nelted to the
fibers 42 of the acquisition |ayer Qhe regions of the topsheet 28 and
acquisition layer 34 surrounding the bond site define a bond aperture 52
(an aperture forned by the bond). The bond aperture 52, because it is

wi thin the range of depths specifi b penetrat es the t opsheet 28 and
a portion of the caliper of the ac?!gi'g%Al ayer 34. As Figure 8

i I'lwstrates, when the faces of the topghget 28 agd the underlying layew are
described herein as being fuse®6«t isfUnderstpod that this refers to the
overal | relationship between thes t8£. The conponents may be
considered to be held \

Fig. 13D "

20 Fig.13B
200\ \ 20

C
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- together at their faces even though the bonds 44 may, and likely, wl]l
penetrate the face of the underlying |ayer at the interface between the

t opshegip dP1¥pgl t he underlying |ayer. The bondi pgr/ds3r®71e si nk or
reservoir structure which is-bounded at the bottom by the fused area 50.
I'n Figure 8, the sides 56 of the reservoir are forned partially by.portions
of the filmtopsheet 28 and partially by portions of .the acquisition |ayer
34. “The acquisition layer 34 is conpr|sez£qt%a plurality of fibers 42 with
a pfurality of open spaces (or void spac 8, between the fibers 42,

The open spaces, and the hydrophilic fibers of the acquisition |ayer
34, thus, provide a plurality of drainage passageways or drains 60

Ieadlng away fromthe reservoir. The drains 60 described above are
| ocated al ong the | ower portion of the sides 56 of the reservoir around the
peri phery of the fused area 50. I n other enbodi nents, the sides 56

of the reserveoir. may be formed by different conponents. The.bond 44a to
the right of the longitudinal centerline 1 in Figure 3 shows an exanpl e of
such a

Fig. 14
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case. This bond 44a is fornmed all the way through the various conponents
of the sanitary napkin 20 (other than the backsheet 30 s 60

| eadi NWOSBM725 om t he reservoir formed by this bond %crﬂ}&z%%éﬁ

28 -- may be formed by portions of any of the different conponents or |ayers
of the sanitary napkin 20 that the bond aperture 52 passes through.

It is understood that the bonds 44 described herein may be fornmed deep-
enough to go into part or all of any of the various

-__"_.'8/IO

Fig.15
20 . 28
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conponents or |layers of the sanitary napkin 20 as long as certain
requirenents are net. Preferably, as in the case of the_fjrst d

embodi MM/ 1 i bed above, the fused area 50 is |ocat g’f‘%@#@\ﬂpﬁﬁg
core-facing face 28b of the topsheet 28. = This provides a bond structure
that will not interfere with drainage to the underlying | ayers. The
bo¥i ng shoul d al so preferably produce side walls 56 that are open into at -

| eaSt some of the layers beneath the topsheet 28. The side walls 56 forned
by Tthe layers that |ie beneath the topsheet 28 need not all be open,,.

however . For instance, every other [ayer, etc. could have side walls 56
that are sealed off. The DghBi ng shoul d not produce side walls 56
that seal off any wunderlying |ayers that are supposed to renmain
open for transportation of |liquids. This can be acconplished if
the material (s) conprising these underlying | ayers have nelting
tenperatures which are greater than that of the topsheet 28 material (or
other layers to which they are fused). The material (s) conprising
these | ayers nust al so have nelting tenperatures greater than that created
in the fusion process. A final requirenent is that the bonding should

not create an aperture conpletely through

Fig. 16

J-—27a

1+—25b
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any lower layer; such as the backsheet 30, that is intended to be Iliquid
‘I npervi ous, It is also possible that the drain be forned
by stYQ&BMNPS other than the void spaces in adjacent f%§§$§£ Ps may
cause the drains 60 to be in locations other than those portions of the
acguisition layer 34 that are |located above the periphery of the fused
area 50. For instance, as shown in Figure 8, the drains 60 could also be
formed in the fused area 50. The drains 60 could be forned by cracks 70
in fhe fused area 50 at the bottomof the reservoir structure.

29

e
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In Qtﬁér enbodi nents, holes 72 could be intentionally formed in the f-used
area=50 For instance, a device 74 used to create the fu3|on7g8 4 S
shown- in Figure 8A. The device 74 (part of which is shown) coul ve a
head 76 equi pped with one or nore piercing elenents 78 extending fromits
bondi ng surface 80. Wen the bond 44 is forned, the bonding surface 80 wl|
formthe fused area 50. The piercﬂng el ements 78 are used to | eave hol es
72 in the fUsed area sufficient to formdrains 60. It is even possible that
the piercing elements could pierce and/ or break sone of the fibers 42 of

t he underlying layer. This enbodinment is significant in that it may provide
a bond structure which |sAggbRggmemmmgtm\tmg ;gg@gr@kgpy eference (descri bed
bel ow) for deeper bonds. This structure wll | ow t he transportation of

|l iquids to underlying | ayers even though the bond 44 may be a relatively
shal | ow bond that has a fused area 50 at the interface between the bonded

| ayers. I n anot her exanple, shown in Figure 11 (and described in
greater detail below), the apertures 29 in the topsheet 28 (or

REPLACEMENT SHEET|
12 SEP 1996

FIELD OF THE INVENTION

The present invention relates to absorbent articles such as
diapers, sanitary napkins, adult incontinence devices, and the like
which have fused layers.-

BACKGROUND OF THE INVENTION

A1l manner and variety of abﬁorbent articles configured for the
absorption of body fluids such as menses, urine, and feces are, of
course, well known. Absorbent articles are typically comprised of a
number of layers of material. These generally include, from top to
bottom, a liquid pervious layer, an absorbent layer, and a 1liquid
impervious layer. Additional layers may also be interposed between
any of these layers. Such additional layers may serve various
different purposes.

These layers are generally held together around their
peripheries by some conventional means, such as adhesives, crimping,




portiSh(s) of the apertures 29) could provide the drains 60 into the
underlying |ayer. As shown in Figure 11, the sides 56 of the
reServoir could be fornmed entirely by portions of the topsheet 28.

The absorption of body exudates at thew?ond sites has been observed as a
rat her unusual phenonenon. Wil e not shing to be bound by any particul ar
theory, it is believed that the _sanitary napkin 20 functions in the

fol | owi ng rrannefrusmw%ﬂd Jthgpllﬁih% n&JnaQﬁdu@nane ?W%@ﬁbeggyar@%ﬁ%sm

these liquids wiTl'flowinto t erturF ﬁiﬁ TP1 t akes pl.ace
rat her quickly. Ca"Th‘éﬂVIel'qLﬁ“ds ‘r’(‘ay""c“ﬁerf-ali ShOraferafin: #711 y PaYE ne Aofd
apertures 52. bﬁméa%l@eﬁdrﬁvaﬂodrﬂ phom geripheepef iThief widnmmot niptehsenef r om

t act th th t t hel h t
ggP| ggl ¥V|hey ar"g‘q‘\ﬁe E‘ﬁ‘éﬁ?v d?al ?E ﬂg arefe eugw{&F a‘§4qr

acqui sition
other enbodi rnentrzia;quemﬂer atsaladess rable rf@t h?@dhéhél é%éﬂfst éﬁﬁﬁrhah Ay . the‘I\f‘n

these |atter e”&%‘ék“%é atttQ@hn?eﬂ'dﬁt eﬁe WaJ:és ofmEdisat Rlykr{ lppesdnlis Quegba trne

drains 60 and I{]etc(t)\ngcﬁ %glleltloq’h\ 'IS %é"rt'lcuhr'ly the case when it is
desired to attach the upper 1liquid pervious layers and absorbent
layers. The same means used for attaching the layers at their
peripheries cannot be used because they will tend to block the f}ow
of liquids to the absorbent layer.

A number of attempts have been made to deal with this problem.
These have included utilizing hot melt adhesives, and other
non-water based adhesives. Such - adhesives will be less likely to
dissolve when contacted by body liquids. Other attempts have been
directed at applying adhesives in-very thin layers or in particular
patterns to attempt to minimize the interference with the flow of
liquids to the underlying layers. U.S. Patent 4,573,986 issued to

‘ Minetola, et al. on March 4, 1986 discloses one preferred way of
applying adhesives. Aithough the application of adhesives in the
manner described in the Minetola, et al. patent works quite well,
the search for improved ways of securing the faces of the layers of
absorbent products has continued.

The main reason for searching for improved ways of securing the
faces of such layers is that in many cases, adhesives which
initially function adequately, may eventuaily fail and cause the
liquid pervious layer to become unattached. This problem is
particularly apparent during prolonged use of an absorbent article.
This problem is often heightened when the 1iquid pervious layer is
an apertured plastic film.' While apertured plastic films made
according to the patents owned by the assignee of the present
invention perform very well, certain problems can occur when they
separate from their underlying layers. The plastic films are
sufficiently thin that they can move well into the crevices of the
wearer’s body (such as the space between the wearer’s buttocks) when
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30 I It

is, thus, believed that .the fused areas 50 which are for

ned

where the topsheet 28 and acquisition |ayer 34 are bonded does not affect

t h&" passage

of the liquids in any wundesirable manner. Further

contrary to what one nmight think, instead of blocking transfer of |iquids
to the absorbent core 32, sanitary napkins with apertured filmtopsheets

havi ng bonds
appear to pe
bonded area.
may, in fact

with |arger surface areas (and, thus, |larger fused areas

AbEK HOmBC U 2Bt SO0 (a0 bF xireRpLY gincBEARAE cariBis

Jiraiatiog catBecausei sfiaits plastic composition, in some of these

instances, the liquid pervious layer may even stick to the skin of
the wearer. The adhesives may cause the film to present a sticky
surface near the body of the wearer which aids in causing the liquid
pervious layer to_stiék to the skin of the wearer.

The separation of the formed film from the absorbent 1§yers
also often causes exudates to run off the top of the product along
the longitudinal edges. The exudates will not penetrate the film
since there is no longer an underiying absorbent layer in contact

‘with the film for the exudates to wick into. This is particularly

true in the case of thick pads having airfelt batts for their
absorbent cores. The absorbent core of such thick pads tends to
collapse and bunch or gather in transversely in the center of the
product upon the first incidence of wetting. This gathering in,
combined with the separation of the formed film, leaves the portion
of the pad adjacent its longitudinal edges without any underlying
absorbent material, thereby increasing the possibility of runoff or
leakage on top of the product along the.longitudinal edges.

Several patents describe absorbent products having layers held

. together in alternative manners for various different purposes.

Such efforts are described in U.S. Patents 3,965,906 and 4,184,902
issued to Karami, U.S. Patent 4,391,861 issued to Butterworth, et
al., U.S. Patent 4,397,644 issued to'Hatthews. et al., U.S. Patent
4,475,911 issued to Gellert, U.S. Patent 4,726,976 issued to Karami,
et al., U.S. Patent 4.752,3@9 issued to Gebel, U.S. Patent 4,753,840
issued to Van Gompel, U.S. Patent 4,823,783 issued to Willhite, Jr.,
et al., U.S. Patent 4,844,965 issued to Foxman, and U.S. Patent
4,908,026 issued to Sukiennick, et al. The majority of these

)

t ot al
444

patents, however, do not disclose fusing an apertured formed film on

top of a nonwoven material. It is believed that those and any
others are not directed to the use of fusion to create bond sites
that do not interfere with the acquisition of liquids into the
absorbent layer.
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i npression of increased absorbency. The |arger bonds 44a may, thus, be
distributed as in the preferred enbodi nent shown in Figure 1 to create an
i nPression of increased absorbency in the longitudinal central region

46. The visual inpression has been found to be inportant anong
consuners because it is often difficul# for themto believe a sanitary
napkin will performproperly when it is nade very thin. Wi | e not

wi shing to be bound by any theory, it is also believed that when relatively
deep- bonds 44 are Uisa @haeed rexists e foor akserbont: et ofai H3vings A@Betadonal

features.  FigydeRg letabeh ltheSPOTajdiesepiatularsy sbétaeni i ¢ | ypperfisstshown
in Figure 11, %]he use of ﬁieep bonds is believed to cause the portions 28

of the topsheet!W8 PERARNSA{ BY&FSadj acent the bonded areas 50 to curve in (or
cave in) toward the bond aperture. This may have several effects.

The apertures formpg Ry, tde;d6qPaRAbJectT®Y (K PresentPiieAPRM t6qoesRl on.
The cup-shaped depression nmay have glg)_ut kbeggenl ng 62, that is ygdger t han
the bonded ar eabBubeMaertisies hawing,4ene 158 e‘-"b&ﬁe."l havgrpePaEbldd arbhe cup
structure has trPeupsbrabste Wduid Perviolsi slayerdel tatedndintbin csustadndd/ t he

depth and pene%{taatcih%ennti Béh Lider prolonged use.

It is another object of the present invention to provide
absorbent articles having liquid pervious layers bonded at bond
sites that provide structures that do not interfere with the
acquisition of liquids into the absorbent'layer._

It is still another object of the present invention to provide
an absorbent article that can be visually observed by the wearer as
having the potential for aiding in the absorption of liq_uids.

These and other objéci:s of the present invention will be more
readily apparent when considered in reference to the following
description and when taken in conjunction with the accompanying
drawings.

SUMMARY OF THE JNVENTION

In accordance with the preseht invention, an absorbent article,
such as a diaper, a sanitary napkin, or an adult incontinence
device, or the like which has fused layers is provided.

The absorbent article preferably comprises a liquid pervious
apertured thermoplastic film topsheet, a liquid impervious backsheet
joined to the topsheet, an absorbent core, and an acquisition layer.

The absorbent core is pbsitioned between the topsheet and the
backsheet. The acquisition layer preferably comprises a fibrous web
of spunlaced nonwoven fibers. The acquisition layer may either be a
separate web positioned between the topsheet and the absorbent core,
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nonwoven acquisition |ayer 34. This stretches the topsheet material 28
oveg. the portions of the nonwoven acquisition layer 34 nmateri al

surroundi ng the bonds 44. This cup structure is believed to provide the
~advant age of good acqui sition. 31

As shown in Figure 11, the stretching of the topsheet material 28 in the
area of the deep bonds 44 may cause the apertures 29 in the topsheet 28 to
turn outward to the sides. The apertures 29 have axes desi gnated by
reference |ettéet May' comprilespardxes dbéitvopsheet ari ganteaf dhet bereagert ur es

29. The axes gp& ONImBRLY.! Y TRE | €5PsReet Nand backsheet are joined together
along at least a portion of the periphery of the absorbent article.
The topsheet and the acquisition layer (or other underlying layer)
are placed in a face-to-face relationship. The topsheet is secured
to such an underlying layer (or layers) at discrete bonded areas.
At least some of the bonded areas provide structures with drainage
passageways for liquids to pass through to the absorbent core.

The fusion of the faces of the topsheet and the acquisition
layer maintains these layers in an attached condition, even under
prolonged use. The attachment is believed to accomplish the objects
set forth above, among others. The attachment is also believed to
create bond sites that provide structures which do not interfere
with the acquisition of liquids into the absorbent core. The:
sustained attachment also facilitates absorption of liquids into the

. absorbent core by maintaining an underlying absorbent layer in
constant contact with the apertured film topsheet.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a top plan view of a preferred sanitary napkin
embodiment of the present invention.

Figure 2 is a s{mplified transverse cross-sectional view taken
along line 2-2 of Figure 1.

Figure 3 is a simplified transverse cross-sectional view
similar to that of Figure 2, showing an alternative arrangement of
the components of the sanitary napkin.

Figures 4-6 are top plan and simplified cross-sectional views
along lines 5-5 and 6-6, respectively, of a thick sanitary napkin
with a profiled shape. '
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the z-direction.” Wen the apertures 29 turn outward, their axes have a
horizontal (i.e., x-y direction) conponent. This orients the apertures 29
toward the adjacent portions of the acquisition layer 34, rather than
toward the fused area 50. This nmay provide the benefit of transfer of:
liquids through the apertures 29 into thhe acquisition |ayer 34. The
. Sstructure shown in Figure 12 provides a contrasting exanple of a shallow

~bond 44. The term_.;shall MIBO d" as.u e&éh rein, refers to bonds t hat
penetrate no deepg}h?‘fﬁfﬁ ?h‘é‘ iﬂi are ai:é"B@t' %‘ﬁ stch%m‘ftéﬁe@edf and 2 grgatly

mat eri al s whenetteiged f brddom aplanph teve phattjgapntoft @ dapsheet heateridlhehsdral | ow

bonds, as_shoWgeg}iEeg'thCarkt turdaCPiie H@t phtingfednBRbovell fipdriese 1 al fused

areas 50 are simlar to those previous when creating an inpervious
bond around the periphery of a sanitary napkin. The flat fused areas 50
provide no way for Fligene ds tie ke simhshiedt eghd nfreathe @ATAGEY | BehdndY RS

unl ess they ar oy] 1 th, hol es or a as sghi bed above.
The bondi ng pa?f‘g{sﬁ\éégggn%\'e Ti¥arlti oy ibﬁﬁﬁegﬁg%g?eq§f Ctrg'zgt ﬁgPﬂ?egu% Lhe any
of a nunber of samitpey dapkimapetuspd f9samundenjoydng (f ibheus acquisition layer.

Figure 8A is a schematic side view of part of a device that
could be used to create a fusion bond.

Figures 9 and 10 are greatly enlarged top and bottom plan view
photographs of the fused layers in the area of typical bond sites.

Figures 11 and 12 are simplified schematic views showing the
difference between the disposition of the topsheet when relatively
~deep and relatively shallow bonds are used.

Figure 13A is a plan view of a sanitary napkin provided with an
alternative bond pattern.

Figures 13B-13D are top and bottom plan views and a perspective

view photograph of a sanitary napkin provided with another
alternative bond pattern.

Figure 14 is a photograph showing a cross-s-ecti'onal view of an'
embodiment in which the underlying fibrous layer has been stretched
prior to fusing it the apertured film.

Figure 15 is an. exploded perspective vi'ew showing the assembly
of a sanitary napkin which contains a preferred absorbent core and
panty fastening adhesive for use in the present invention.

Figure 16 is an edge view of an alternative topsheét that
comprises a nonwoven material and a formed film. '
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form of rows, geonetrical shapes, graphical. patterns, curved or straight
lings, intermttent lines, etc. Further, the pattern or the patterns do-
not have to be either uniformy distributed, or even in the sane pattern
over the sanitary napkin. It is also possible that different bonding
patterns, etc. could be used between Hifferent conponents of the sanitary
napkin 20. For exanple, the topsheet 28 and the i medi ately underlyi ng

| ayer coul d be bgnded wi.th one pattern, and t | am pat e, forned thereby
coul d be bonded 69‘érﬁo¥¥ﬂer‘sl Ay RETSREF YR VY 1 MRt g})g‘ﬂ"&?ﬁ € &¥Re hpnd

Fi gure "13A skbmxtar®ondi ng pattern in the formof wavy lines. The bonded
pattern can even be used to direct liquids from one
Figure 18 is a simplified schematic view of one process that
could be used to make the topsheet shown in Figures 7 and 7A.

Figure 19 is a perspective view of the formed film supplied to
the process shown in Figure 18.

DETAILED DESCRIPTION OF PREFERRED FMBODIMENTS

1. Introduction.

The present invention relates to absorbent articles such as
diapers, sanitary napkins. adult incontinence devices, and the like,
which have fused layers.

The term "“absorbent article", as used herein, refers to
articles which absorb and contain body exudates. More specifically,
the term refers to articles which are pléced against or in proximity
to the body of the wearer to absorb and contain the various exudates
discharged from the body. The term "absorbent article" is intended
to include diapers, sanitary napkins, pantiliners, and incontinent
pads, and the like. The term "disposable” refers to articles which
are intended to be discarded after a single use and preferably
recycled, composted, or otherwise disposed of in an environmentally
compatible manner. (That is, they are not intended to be laundered
or otherwise restored or reused as an absorbent article.} In the
preferred embodiment illustrated, the absorbent article is a
sanitary napkin designated 20. ' |

The term “"sanitary napkin*, as used herein, refers .to- an
article which is worn by females adjacent to the pudendal region
that is intended to absorb and contain the various exudates which
are discharged from the body (e.g., blood, menses, and urine}. The
present invention, however, is not limited to the particular types
or configurations of absorbent articles shown in the drawings.
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32 region of the sanitary napkin to another. For instance, [|iquids
depgsited in the area of these wavy lines will tend to flow al ong and
within these lines. 1In still other alternative enbodinments, a quilt
pattern could be used to provide the sanitary napkin with a softer feel.

Fi gures 13B- 13D show an exanple of the 8se of a bond pattern to at |east
partially aid. the sanitary napkin 20 in assumng a particular shape
during use. The sanitary napkin 20 shown has a bonding pattern in the form
of an oval. This particular bonding pattern is used in conjunction with a
fl exure-resistant dBfeorsamitiaoy @kpkient208Zhalsodnt esirdaceshe agahadgntont actiing si de
20b of the sani i b. fil r gs i d t el nt
82 conprises a %Egce{a&kha{/bloﬁ sgf_ﬁh‘;ce 826?a§n ea; ﬁgﬁgitneﬁj%gg ?%Hr]neﬁge
“therein. Fl exurenibdystrapkingedloritatShann efenfdfe s1ape ¥iewed; jeem i htsgrhedy er

detail in Europsafafaesn; Applbeiyt sorfapeibitacsd iiatendedbes sbel worb adPzceapd O
335 253 publi Srﬁdt%tb%gﬁroflthg‘%%réﬂ t?ﬁe B?FEEnPfsukﬁ?me’sz Bof the sanitary
napkin 20 (shown in FIG. 2) is on the opposit'e 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 1 and a transverse centerline t. The term
"longitudinal®, as used herein, refers to 2 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 geriera'l'ly perpéndicu]ar to the longitudinal direction. FIG. 1
shows that the sanitary napkin 20 also has two spaced apart
longitudinal or side 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 or relatively thin. The embodiment of the sanitary
napkin 20 shown in Figures 1-3 of the drawings is intended to be an
example of a relatively thin sanitary napkin. It 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. A “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.
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Buel|.> As shown in Figure 13D, when the sanitary napkin is
subjected to laterally inward oriented conpressed forces, it fornms a
structure of the type described in greater detail in the foregoing Eur opean
pat ent applications. Another suitable bondlng pattern that may assist in
forming a particular structure, nmight9e a pattern in the formof two

| ongi tudi nal |l y-oriented opposed concave i nward I|nes dlsposed on opposite

sides of the |on nter ne 1. the ppsheet
6 and acaui si t1 gt dyahowss Thay nd 19500, somgnenséngt Ui, it hack MarkER:

i nstance, it The m:lmyedaphat Zusofnghefmlsem iinegrdacn cg‘enadtielsn vmprnm/s

I ncrease the Qv I | X Y, pr t; I Le to be
bound by any Q %ﬁ ttfrle% glbi'n{)'r% cdﬂiganéﬂ? mgﬁé inc 1Y ]ﬂgﬁt \rl\?%nte

to

sever al facttSPShee'- ﬂﬁrea EIQ‘HFné.'{‘ReJH‘%S BG‘H‘éEF%@EI |t’rﬁ"ﬁhﬁ"e§‘e&’ﬁ "ad#+ i onal
| ayer of mat ahdalan abfbrbpmt.cmd B2. iThe ebsomberett ecvrea32r dsatpoyetivnedti ff

pond sach \riEby Rl TR GRS R ke, add' chfbdciOheer 0. | el LIRSS ABiPO]
| ayers or ||2ﬂesalscrrh@geprarses geanerbulquw eD§§V'f°IUéX|!ﬂQ§\aﬂr1@ngeﬂmfﬂTs {oran a

pattern of dcafcauf’sti%@ sth@tr yendﬁiu:xéca@isqﬂml yayastaw fidy R &l odpargie the

bonded mat eri aleme\'\tr %Ts?tllogtlaé]%etaggn (){he0 shee? ?Bn ang the absorbent core
32, or it may comprise part of the topsheet 28 or part of the core
32. The sanitary napkin 20 preferably also includes optional side
flaps or "wings" 36 that are folded around the crotch portion of the
wearer’s panties. The sanitary napkin 20 shown also has an adhesive
fastening heans 38 for attaching the sanitary napkin 20 to the
undergarment of the wearer. Removable release liners 40 cover the
adhesive fastening means 38 to keep the adhesive from sticking to a
surface other than the crotch portion of the undergarment prior to
use.

2. Individual Components of the Absorbent Article.

The individual components of the sanitary napkin 20 will now be
looked at in greater detail.

A. The To'sheet.

The topsheet 28 comprises a first liquid pervious component.
When the sanitary napkin 20 is in use, the topsheet 28 is in close
proximity to the skin of the user. The topsheet 28 is preferably as
compliant, soft feeling, and non-irritating to the user’s skin as
—. possible. The topsheet 28 should further exhibit good strikethrough
and a reduced tendency to rewet, permitting bodily discharges to
'rapidly penetrate it and flow toward the core 32, but not allowing
such discharges to flow back through the topsheet 28 to the skin of

~ the wearer.
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33 * The actual flexibility of the sanitary napkin will, however,
depend on the particular bonding pattern used. For exanple, if a
plirality of very small, closely-spaced dots are wused, the
flexibility may not be any better than in products having adhesively
secured | ayers, because closely spacedl®onded areas nake the bonded areas
cover the overall area simlar to a | ayer of adhesive The flexibility
may, on the other hand be enhanced if the boqd pattern is in_the form
of a continuous orThent@psheet 28t has wo jsides,dor jfages §"o?‘f"éﬂf§d'tﬂ‘cé%‘é.‘ﬂe an
axi s about whighodpefaAngt fiide 28pkand cargabmenteficing side (or core-facing

side) 28b. The body-facing side 282 of the topsheet 28 generally
forms at 1least a portion of the body-contacting surface ("body
surface") 20a of the sanitary napkin 20. The topsheet 28 has two
Tongitudinal edges 28c and two end edges 28d. (A similar numbering
system will be used for the other components of the sanitary napkin.
That is, the side of the component facing the wearer’s body will be
designated by the number of the component and a reference letter
"a". The side facing the wearer’s undergarments will be designated

- by the number of the component and the letter “b". The side and end
edges will be designated by the number of the component and the
reference letters "c" and "d" respectively.)

A suitable topsheet 28 may be manufactured from a wide range of
materials including, but not 1limited 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 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. Apertured formed films are generally
preferred for the topsheet 28 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.

Figure 1 shows that the formed film topsheet 28 is provided
with a nnntiblicity of apertures 29. The apertures 29 are shown
only in portions of the topsheet 28 overlying the flaps 36 for
clarity of illustration of the fusion bonds 44. It is understood,
however, that the apertures 29 will ordinarily at least be
distributed over the main body portion (or “central absorbent pad")
21 of the sanitary napkin 20.
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The topsheet 28 and acquisition |ayer 34 -may al so be secured at |east
partially by any other suitable attachnent neans or conbinations of
suéh ot her means and the above attachnent neans. The topsheet 28 and the
acquisition | ayer 34 can be at least partially attached by any neans known

in the art, such as by adhesives. |flhdhesives are used, the adhesives can
be applied in a uniformcontinuous |ayer, a patterned layer, or an array of
separate lines, spirals, or spots of adhesive. The adhesive

attachment pr ef erfiel ytopshesti 28s paafesablY pha% et nCHEPRBr RT obetweennahewt of

aldhes' Vﬁ/a ash'@ o6 %Cbs’?eﬂndh@s U($.0250 .05t mi) SFdio?8&oi ssyle@bérQqu@et Ohib et
a on rc

attern_networkyof fi s co rising
sever al I|néé’p&tPe%dk?@siW@Pe'ﬁ%ﬁénBﬁfts gwfa(:ﬁeéd LA (gﬁmﬁg ?"ht
i1l ustrated k020 03pprachat Lafaen apertwwdngholimis s (dus. tth&thenioraaUmn 1173
I ssued to Spragu 5 47 ed to
Zi eker . et gltel\g %aﬁyedngs'p Q;éﬂbesrtr&tul'ié ‘Jshldwﬁ (};PZE\%UFeg'I) %e?&lﬁsgﬁéﬂ S
Vereni cz_on Jihee topsheesgois sfiovmed) Acgorian, &9 ote¥epdh Phct b?eBr?ﬁPsP?ﬁe
Fi ndl ey Adhesde\g@ﬁugacpémr\at ed of Elm Grove, Wsconsin and narketed as

H 1077 or H 1137.

Suitable formed 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
jssued 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. Additional suitable formed and
hydro-formed films are described in U.S. Patents 4,609,518,
4,629,643, 4,695,422, 4,772,444, 4,778,644, and 4,839,216 issued to
Curro, et al., U.S. Patent 4,637,819 issued to Ouellette, et al. In
another embodiment, the topsheet 28 comprises a nonwoven material 25
and a plastic film 27 shown in Figure 16 and described in greater
detail in U.S. Patent Application Serial No. 07/794,745 filed by
Aziz, et al. on November 19, 1991. Still other mz2terials suitable
for use as a topsheet are described in U.S. Patent 4,775,579 issued
to Hagy, et al. on October 4, 1988, U.S. Patent £.423,124 issued to

- Kobayashi on June 11, 1991 and in European Patent Application 0 304
617 A2 published March 1, 1989 in the name of Sudg, et al.

In one particularly preferred embodiment, the topsheet 28
comprises fiber-entangled film. The term “fiber-entangled film"
refers to apertured films having fibers entangled in and around
their apertures. The apertured film of such a topsheet could
comprise any of the films or scrims described above. The film has
nonwoven fibers loosely mechanically or t_hermo-mechanical]y
entangled therewith. The fibers are preferably entangled along or
from the direction of the core-facing side 28b. Figure 7 shows an
example of such a fiber-entangled topsheet material. Figure 7 shows

- a topshéet 28 created by attaching hydrophilic (or hydrophobic)
fibers 42’ to an apertured film. The fibers 42’ used could be of
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In sti*ll other enbodiments, the topsheet 28 and acquisition |layer 34 may be
at least partially attached by nmechani cal and therno-nmechani cal

enfangl enent. The fibers of the acquisition | ayer 34 may be entangled in
any of the manners specified above in formng the fiber-entangled film

t opsheet . : 12 34 C. The
Absor bent Core. -

any polyolefin nature. The fibers 42’ can be used in conjunction

with the acquisition layer 34, or to replace the acquisition layer

34. ¢

The primary objective of entangling the fibers is to drain the
plastic film of any surface fluids. More specifically, ‘the
entangled fibers 42° are in much closer contact with the bottom
opening 29b of the apertures 29 than is possible by simply placing a
nonwoven material adjacent the film. This close contact prevents
any gaps from forming between .the nonwoven and the film at the
bottom opening 29b. The elimination of gaps allows the fibers 42’
to drain liquids through the film 27 and prevents a meniscus from
forming at the bottom opening 29b. Otherwise, liguids may pool at
this location and subsequently rewet the wearer’s skin.

The fibers could be mechanically or thermo-mechanically
entangled with the film by any suitable process. For instancé, the
fibers could be meltblown onto the film, spunbonded onto the film,
carded onto the film, therﬁo-mechanica]]y entangled with the film
such as being flocked or meltblown on the plastic film while the
film is still in its molten state, or hydro-entangled with the film.

The preferred method for attaching fibers to the film is via a
process that uses either air aftentuation or mechanical- drawing
combined with air lay-down. Figure 18 shows a preferred way of
obtaining such topsheet structure. In this case, a synthetic
thermoplastic polymeric hydrophilic material is extruded in the form

- of a fiber. The fibers are subjected to attenuation by directing a
stream of air on the fibers once they exit the die 102. This
process is known as a meltblowing process and is disclosed in Exxon
patent U.S. 3,978,185 to Buntin, et al. Suitable hydrophilic fibers
may be formed from, intrinsically wettable fibers such as nylon
co-polymers comprising a nylon component and a hydrophilizing
component. Such a material is commercially available from Allied
Signal Inc. under the trade designation Hydrofil 'SCFX.  The
core-facing 27b side of the film 27 should be facing the meltblowing
die 102 head. The film 27 preferably has a multiplicity of

. “";;mfigﬁiﬁxr
1 2 §(§£Ezl?,96 |




The absorbent core 32 is positioned between the topsheet 28 and the
backsheet 30. The absorbent core 32 provides the neans for absorbing
menstrual fluid and ot her body exudates. The absorbent core 32 is
general ly conpressible, conformable, and non-irritating to the user's skin.
The absorbent core 32 can conprise arhd material used in the art for such
purpose. Exanples include natural materials such as cotton,

commi nut ed wood RuJ p which i s general referred to as giffelt, creped
cel l ul ose \/vaﬁei'?‘ﬁg,‘k‘ged’cmiﬁfsté?"‘cr 85| 'il%l?éﬁ )ceIZSuI Wichy i a%{‘é’,e abaRAMEnt
f oans, absor bamiliapiesgesihesyrtckesdsc of trakling ftihherypepof Viidnid7 mapeform
hydr ogel - f or pj I | ] .age r ' et | or
conbi nat i onsm()) n;??e)réﬁg s'.g'%L BM\&QJ gr}}'?ﬁ%&erg%i r?r@'lrtlhlt \égh%djnﬁ;‘ F]H egs
t he absor bened@&s-e One partigulan]yi suitable grprtused fidm 27; is| disslosest in
super absor begts, pakynted, £63, 048 and SiHgPrd1ded Nag @esdrabsd Ae1pRrtlol pr&Fide

ghzggfgdaﬁgt %ewr%thm? d%lg'r-éel % dexttkﬁssi%?fityf.l rst and second tissue |ayers (or

1-3,

The fibers 42’ are ejected from the die 102 and attach to the
core-facing sidé 27b of the plastic film 27. The molten fibers 42’
and the cones 23 of the film 27 tend to melt and fuse. This causes
the fibers 42’ to permanently attach to the film as shown "in Figure
7A. It is believed that the attachment occurs primarily between the
partially molten fibers 42’ and the partially shredded edges formed
on the outside surfaces of the cones 23 that form of the capillaries
of the apertured film 27.

In another preferred embodiment the fibers 42’ are of a
thermoplastic synthetic nature but hydrophobic. Hydrophobic fibers
such as polyethylene can be available from the Dow Chemical Company
under the trade designation ASPUN, or as polypropylene from the
Exxon Corporation under the trade name ESCORENE 3,400 and 3,500
series. Once formed, the entire web is treated by any known methods
(described in greater detail below) to render it hydrophilic. Such
process will allow the apertures to better handle fluid. —it-is also

possible to ring-rol1 the entire web after these treatment
processes. ' -

The fiber-entanglied topsheet 28 material provides more intimate
contact between the apertured film 27 and the nonwoven fibers 42'.
This can create advantages of improved liquid transport through the
film to the fibers 42’ and the underlying layers such as the
absorbent core 32 or the acquisition layer 34. It may also provide
improved comfort since the film 27 will be less likely to separate
from the underlying entangled fibers 42°. This will prevent the
topsheet 28 from moving into the crevices of the wearer’s body.

In still another preferred embodiment (shown in Figure 15), the
sanitary napkin 20 is comprised of components that are extensible
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"l ower® tissue layers). The first and second tissue | ayers provide

cont ai nment of the superabsorbent polyner material, inprove |ateral wicking
of the absorbed exudat es t hroughout the absorbent core 32 and provide a
degree of absorbency. A suitable lamnate is the superabsorbent |am nate

WATER- LOCK L-535 available fromthe G ailA Processing Corporation of
Muscati ne, lowa (WATER-LOCK regi stered TM by G ain Processing Corporation).

Such superabsorpent |am nates are disclosed in U S Patent 4,467,012
i ssued to Peder Seff-et Cé?ﬂ’a'Gn ugigfté'l‘,“%Qgﬁ','t‘éHy“a)’S."‘Paﬁ nt!0A9 tad i mal3
i ssued to Lindsdireetian). vhenArhe| sipith®$1l.napkin is Wowen.polPreterablgel theng

agent which is L 0s S s | er y rjse
particles of a %{/Hjlrtgyeﬁl-# g‘r%@ga‘?pg{"?ﬁg onf;? g??%%.‘_%rhﬂeug g%ma%‘gtr tlﬁglng'éd as
used herein, catPoudsB80% efy i34 Unttretched AeRgthor nfhisuertensibil itneprayidesof

pel lets, flakesbetaer finb@ss. fiThe actahmedter kot ithe Ofedrle’ AbaRYEPEIVmenE € 32
(i ncl uding, comfort, and decreased staining. In other embodiments, only limited
portions of the components of the sanitary napkin 20 need be capable
of stretching. -

One type of topsheet 28 for use in the embodiment shown in.
Figure 15 can be made in accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of longitudinal
extensibility. 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 Nos. 07/662,536 filed by Gerald M. Weber et al.,
07/662,537 filed by Kenneth B. Buell et al. and 07/662,543 filed by
Gerald M. Weber et al. on February 28, 1991, all filed February 28,
1991. The fold lines in the corrugations of the topsheet should run
in the transverse direction so the topsheet is longitudinally
extensible. Such a topsheet is described in greater detail in the
following U.S. patent applications which were filed on June 23,
1991: Serial No. 07/734,404 filed in the names of Thompson, et al.;
U.S. Patent Application Serial No. 07/734,392 filed in the names of
Thompson, et al.; and, Serial No. 07/734,405 filed in the names of
Buenger, et al. These latter three patent applications may be
referred to collectively as the “Capillary Channel Fiber" patent
applications. ' |

In addition, in pfeferred embodiments of the present inyent{on.
at least a portion of the topsheet 28 is treated with a surfactant.
This can be accomplished by any of the common techniques well known
to those skilled in the art. Suitable methods for treating the
topsheet with a surfactant are described in a number of references,
including U.S. Patents 4,950,264 and 5,009,653 issued to Osborn, and
in U.S. Patent Application Serial No. 07/794,745 filed by Aziz, et

T st T}
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35 btit not linited to the preferred types of polyner materials used
therein, and types of nethods which can be used for preparing these polyner
parTicIes) are described in greater detail in US. Patent 4,673,402 issued
.to Wisman, et al, U S. Patent 5,009, 653 issued to Gsborn and the patents
i ncorporated by reference in that pattént, the disclosures of which are al
i ncorporated by reference herein. In a preferred version of the
above enbodi ment, the absorbent core 32 is a |am nate as described above
which is slidlt-e@nolNoyrmberalfy 1991t Sher dattesnatent wpplisatdeni tsachesy as
shown in Fl Gredbig) the apeapedy il dediponent T bOUreSnonwoVél/Sperdréd ed or
partial 1y sl eshisOtee | Srofhaf Rhd 'BpHa eLatlet Al el S ey
surfactant is preferably incorporated into the resin used to make

the thermoplastic formed film.

Treating the topsheet 28 with a surfactant renders the surface
of the topsheet 28 more hydrophilic. . This results in liquid
penetrating the topsheet 28 faster than it would if the surface were
not treated. This diminishes the likelihood that body fluids will
flow off topsheet 28;rather than being drained through the topsheet
28.

B. The Acguisition'Laxer.

The acquisition layer (or "“acquisition/distribution layef", or
acquisition sheet") 34 is shown in Figure 2. It 1is positioned
between the topsheef 28 and (at least a portion of) the absorbent
core 32.

In the embodiment shown in Figure 2, the acquisition layer 34
is a folded sheet of nonwoven material. It should .be understood,
however, that the acquisition layer 34 need not be a folded sheet.
The terms "layer" or "web", as used herein, include, but are not

. limited to single unfolded sheets, folded sheets, strips of
material, loose or bonded fibers, multiple layers or laminates of
material, or other combinations of such materials. These two terms

are thus, not 1limited to single unfolded layers or sheets of
‘material.

In Figure 2, the acquisition layer 34 is a "double" z-folded
sheet. The sheet 34, is more specifically folded so that when the
sanitary napkin is cut along the transverse line, the left half of
the folded sheet appears as a reverse "z" in cross section and the
right half appears as a "z". The sheet 34 is preferably folded so
that it has an upper portion 54 that appears as a rectangular strip
in plan view. The upper portion 54 of the acquisition layer 34 is
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Fi ber *patent applications. Figures 4-6 show one particularly
preferred absorbent core 32 that will be referred to as a "bl ended" core.
Thi's particul ar core arrangenent is shown in a relatively thick sanitary
napkin 20. It can, however, also be forned into a thin web for use in thin
products. The bl ended absorbent Hore 32 conprises a batt of fibers,
preferably in the formof a honbgeneous blend of fibers. The

bl ended core 32 is conprised of at | east two group or_types) of . fibers.
These i ncl ude Prafenabdy ahoylp227( e ‘t°3’}§e)°"do?e‘1g'89\" o%r‘?g’érz,s °B§|“§P%éﬁy""§hort,
hydrophilic fihade, ame fupper gleetiton5%4 preférabbplhas atcdlépet ofilfvan abdubr 20%
to about 90% of_ ki gher deni e | gnger : L Cc,f4 DGl St | a
second group'(oor‘tgt &Be}’po 0f f%dé‘rtsg q@hétﬁgﬂﬂgﬁ%%t?@ (t)qu ftﬁ]tépﬁm%ﬁg?gﬁ%ggg%f
fibers can be vdricker t praduotiice Suble pr fedded carrgpgemedl fisr dap¢mibeentnt ypes

of absorbent ar{iegt&s. deteM | iRep ENtmgeR WpRTidatesn i Serildl SNelesyn/6p8,i588 are
by wei ght lJnIesE%]egtéﬁ:Sgtéﬂépegay fé@o)in the name of Visscher, et al.

Figure 3 is a simplified cross-sectional view similar to that
of Figure 2, showing an alternative arrangement of the components of
the sanitary napkin 20. In Figure 3, rather than being a separate
layer that is located on top of the core 32, the acquisition layer
34 is an integral layer (or component) that comprises the top layer
of a laminated absorbent core 32 structure.

In still other alternative embodiments, the acquisition layer
34 may be omitted entirely. In embodiments without an acquisition
layer 34, the absorbent core 32 should be comprised of at least some
types of fibers (preferably synthetic fibers) that the topsheet 28
can be fused to. A sufficient amount of these fibers are preferably
located near the body-facing surface 32a of the absorbent core 32 to
facilitate the fusion.

It is possible to create a bond with natural fibers, such as

cellulose by melting a film topsheet around cellulose fibers.

Better bonds are typically formed with synthetic fibers, however.

& Cellulose fibers are rather short. When the fusion bonds are spaced
' abart, some cellulose fibers may be unbonded or only bonded in one
place. This can result in these fibers pulling loose from the

bonded structure. Synthetic fibers can be made Tlonger than

cellulose fibers. :

The topsheet 28 is generally described herein as being fused to
the acquisition-layer 34. This has been done for simplicity of
description. (It is easier to discuss one preferred embodiment then
.jt is to simultaneously describe all possible embodiments.) The
topsheet 28 may be fused directly (or indirectly) to (one or more)
other underlying components. In the broadest sense, the topsheet 28
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The fifst group of fibers can conprise natural fibers such as cotton,
or other natural fibers. The first group of fibers can
alternatively or additionally conprise synthetic fibers,

cel | ul ose,

limted to,
ground wood,

fibers, such as Cross- Ilnked cel |l ul ose fi bers. For one enbodi nent, the

airfelt.

or chenmically nodified 17

first group of fibers c ses co ulp fib known as
TREmpTiSE <2 REY ompprerdy it ¥ERed Rg. e uaRiTytrgapccha
I nherently hydmmpgienti c, Ther sdeeyd rmymﬁmentandey edie hyadr oeplarbiec component.

Alternatively, the second component gou]d be part of another
component, such as part of the topsheet, part of the core, or part
of some other component.

Thus, for example, it is understood that in embodiments where
the acquisition layer 34 is an integral layer of the core 32 (such

~as that shown in Figure 3) or omitted entirely, the topsheet 28 may

be considered to be fused to part of the absorbent core 32.

The function of the acquisition layer 34 is generally described
in relation to the absorbent core 32. It is understood that in
embodiments in which the acquisition layer 34 comprises part of the
core 32, the acquisition layer 34 will function in much the same
way. However, it will function in the same way with respect to the

remaining portions of the core 32 (rather than with the core per
se).

The acquisition layer 34 serves to improve wicking of exudates
over and into the absorbent core 32. There are several reasons why
the improved wicking of exudates is important. This provides a more
even distribution of the exudates throughout the absorbent core.

The improved wicking also allows the sanitary napkin 20 of the
preseni invention to be-made‘relatively thin. The acquisition layer
34 is capable of dispersing exudates over a large surface area of
the absorbent core 32. The acquisition layer 34 thus allows the
sanitary napkin 20 to absorb relatively large amouﬁtﬁ'of exudates.
The bulky prior art sanitary napkins relied on a high degree of
vertical absorption at the point where exudates are initially
deposited. Because the absorbent cores of these prior napkins were
fairly thick, they could absorb a large volume of exudates while
utilizing only a small degree of the surface area or lateral
ébsorption capacity. The sanitary napkins 20 of the present
invention may absorb relatively large amounts of exudates because
the wicking disperses the exudates over a large surface area of the

i ncl udi ng but not
rayon, chem cal thermal nechanical pulp (or "CTMP" or TMP"),
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by treating themin any of the manners described previously to render them
hydr ophi li c. Performance is inproved by selecting a relatively stiff
fiBer which maintains a substantial portion.of its conpression resistance-
when wetted. (That is, the fibers should have a high conpressive nodul us.)
" Preferably, the fibers selected ard8 both conpression resistant and
wet and dry resilient (i.e., they tend to both resist conpression and to

spring back when  conpressed). ., Cross-linked cellul.o fibers;atre

especi al |y pr etRsoraent o“r°"Fh§2e where ef’?ea.‘e Ff’g‘?"‘s .mdebrezg?)'bd,a" hdWweSer b8
that cross-|ivkadcatiel hbdorbed ihtbhethe absarberdutérnecdently nodified that
they may no |longer be <considered as either cellulosic, or as natural

fibers, per se.) The second group of fibers SPﬁ“Ld al so be of high
conpr essi ve nodul uheindcatisit @wonalayehi f4a Ml V6 elSYT HIGRM o 8RR sSRATES

wetted. The sep@rdesr 9u9 Pibets bes Spralvade da af siwlpr bigh ategyed e fudempordrgr y

Gynthetic fibet MBGnmeIl ofeoab i rlomeSiilry, Hofd P capabfly, i bkt
during the time interval between the time exudates are deposited
onto the topsheet 28 and the time they are absorbed by the absorbent
core 32. This is particularly useful in diapers and incontinent
articles. This allows the acquisition layer 34 to acquire and
temporarily hold gushes of liquids (such as urine) in cases where
the core 32 absorbs liquids at a slower rate than they are deposited

onto the absorbent article.

The acquisition layer 34 may also be used to direct exudates
toward the ends of the core 32d. Liquid exudates that are deposited
on the core 32 will tend to be distributed radially outward from the
place where they are deposited. Since the core 32 6f_the sanitary
napkin 20 is relatively narrow in comparison to its length, liquid

" exudates will reach the longitudinal edges 32c of the core 32¢ much
sooner than they will reach the ends 32d of the absorbent core. The
acquisition layer 34 can be used to longitudinally wick and direct
exudates'toward the ends 32d of the core 32. This more effectively
utilizes the capacity of the core, and reduces ‘the possibility of
leakage caused by exudates . prematurely reaching the longitudinal
edges 32c of the core.

The wicking referred to herein may (unless otherwise stated)
encompass the transportation of liquids in -both the “x-y" plane and
in the z-direction. These directions are shown in Figures 1 and 2.
The acquisition layer 34 preferably transports liquids well in both
directions.

ldea]I}. liquids are transported.in a pyramidal distribution
pattern (or perhaps more accurately, a conical distribution
pattern). The apex of the pyramid (or the cone) is the point where
the liquid is deposited on the body-facing surface 34a of the
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as beihg suitable for use as the fibers of the acquisition | ayer 34. (Fiber
| engths, denier, etc. are, however, not necessarily the sane. Sone

preferred fiber Iengths, etc. are described bel ow. ) The fibers in the
second group of fibers are preferably Ionger than the fibers in the
first group of fibers. Preferably, 19%he fibers in the second group of

fibers are greater than or equal to about 1/4 inch (about 0.6 cm) | ong,
and are nore preferably greater _than or equal to about 1/2 inch (about 1.3
cm) |ong. TREAWSALEN Jryer nié-f i heg ! ijaHidshergedbeps disdnibuded tdawer andir e
preferably gbetiard tdane Habe cethepyadmithrf t)s in the first group of
fibers. The fibers in the second group of fibers preferably have a denier

per filament of between about 6 and about 40. More preferably, the denier
is In one preferred embodiment, liquids are distributed to the

core 32 by a cascading action. This type of distribution is

- described in greater detail in U.S. Patent Application Serial Nos.
07/637,090 and 07/637,571 filed by Noel, et al. and feist, et al.
It can be thought of as being analogous to the filling of an ice
cube tray with water. Liquids are distributed so that after one
section of the core 32 reaches capacity, liquids flow laterally then
downward to fill up adjacent sections of the core 32.

The combination of the acquisition layer 34 and the topsheet 28
also provides the sanitary napkin with the enhanced gush acquisition
and enhanced wipe acquisition described in greater detail in U.S.
Patents 4,950,264 and 5,009,653 issued to Osborn. (Thus, the
acquisition layer 34 may be referred to as a “wipe acquisition
sheet".) ' -

The gharacteristics of the atquisition layer 34 are as follows.
The acquisition layer 34 should be 1liquid permeable. The
acquisition layer 34 is also preferably compliant, soft feeling, and
non-irritating to the wuser’s skin. It can be made from any
materials that are capable of dispersing exudates as described
above. The materials are preferably also capable of having the
topsheet 28 fused to them. The acquisition layer 34 may al#o-be
provided with stretch properties. The acquisition layer 34 has a
body-facing face (or side) 34a, and ‘a garment-facing face 34b.

The acquisition layer 34 should be hydrophilic. The fibers or
yarns 42 comprising the acquisition layer 34 may be inherently
hydrophilic. Alternatively, they may be treated to render them
hydrophilic. Suitable methods for rendering fibers hydrophilic
include treating them with a surfactant. The fibers can be treated
by spraying the material comprising the acquisition layer with a
surfactant or immersing the material into the surfactant. A more
detailed discussion of such a treatment and hydrophilicity is
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37 Bet ween about 15 and about 30, and nost preferably between about 15
and about 25. The fibers in the second group of fibers nay be

hytr ophi | i c, hydrophobic, or partially hydrophilic and partially

hydr ophobi c. The fibers in the second group of fibers preferably have at

| east some hydrophilic conponent (prefe?%bly a cellul osic conmponent). The

fibers in the second group of fibers can be provided with a hydrophilic
conmponent in a nu

't e Jhese; ign . 1imited
to coating or tcr°8gb "r?& l'h gg’e"tWr%g%daep . ¢ gésqgg? ‘Fgg%d?&fﬁh%?%"@-
surfaces, hydr aghialli cand to Rexs@ng, SﬂﬂSPa‘Eﬂ‘éebype e Wﬁ?l’?&‘t‘i'é‘w 9&r thesgr use.

in the second oigups ofy ok ohpCRfie 2REUAE LITRRT 18P 51 oto fdramr SquidSudiuables
synthetic fibers are avai

oqlEa t n Kodak Textil e Fibers Division
Ki ngsport, TN d&rPW3‘K€BEPP§ﬁGta&H iky}V) One suitable type of

The acquisition layer 34 may be comprised of woven or nonwoven
materials. These materials may be synthetic, or partially synthetic
and partially patural materials. Suitable synthetic fibers include
polyester, polypropylene, polyethylene, nylon, viscous rayon fibers,
or cellulose acetate, with polyester fibers being preferred.
Suitable natural fibers include cotton, cellulose, or other natural
fibers. The acquisition layer 34 may also be at least partially
comprised of cross-linked cellulose fibers. Suitable cross-linked
cellulose fibers are described in U.S. Patent 4,888,093, issued
December 19, 1989 to Cook, et al.; U.S. Patent 4,822,543, issued
April 18, 1989 to Dean, et al.; U.S. Patent 4,889,595, issued
December 26, 1989 to Schoggen, et al.; U.S. Patent 4,898,642, issued
February 6, 1990 to Moore, et al.; and U.S. Patent 4,935,022 issued
June 19, 1990 to Lash et al. The quantity of such natural or
modified fibers, however, should not be so great that the topsheet
28 cannot be adequately'fused to the remaining synthetic fibers.
The acquisition layer 34 may also be comprised of capillary channel
fibers (that is, fibers'having channels formed therein, preferably,
on their exterior surfaces). Such fibers are described in greater
detail in EPO Patent Application O 391,814 published October 10,
1990, and in the Capillary Channel Fiber pétgnt applications. The
acquisition Iayér 34 can also be comprised of combinations of the
above materials, such as blends of fibers similar to those described
below for use in the absorbent core, or any equivalent material or
combinations of materials.

The material comprising the acquisition layer 34 may have
melting temperatures in different embodiments that are less than,
equal to, or greater than that of the topsheet gﬁ. The material
comprising the acquisition layer 34 preferably has a melting
temperature that is greater than or equal to that of the material
comprising the topsheet 28. Polyester fibers are preferred because

%rid
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synthetic fiber is the KODEL 410 fiber. A suitable polyester fiber is the
- KODEL 431 fiber. These KODEL fibers are preferably crinped at a crinping
freguency of between about 5 and 7, preferably about 6, nore preferably 6.3
crinps per linear inch (i.e., per 2.5 cm). The fibers are preferably
crinped at a crinping angle of betweeRlabout 70[err] to about 91[err],
preferably about 88[err]. Crinping provides the fibers with inproved
resilience, anong other desired properties. The fibers haye, a denier of 15
per filanment Y Ba‘{eeﬁgf‘}ﬂhof"eh‘b‘é‘gtt PET 3 THOR g%&}%‘l“ f."%“‘cr?ﬂg. Mdegbotdy be
coated with a400vd) opiThis quatitlyydaiesholenc efpetiishl yoye Hnsu stedt 8b! spuntideod
known in the . | Y MRk Lt ssi.ble to
repl ace the c‘g{ol GToed ¢ i%g?@Fﬂﬁﬁégﬁ“Psgtgﬁggg ag?\%t} t%é'%éré\nt{?'ﬁe \%HPQS hort,
| ow deni er, sHMOCRES c Polssster (fibens AYRIraBAAi 19 #ndargp awhug) acingherdsessased core
32 in this sigithbu®beVy dedmsgeasi st of short, |ow denier, hydrophilic first
group of synthetic fibers (such as polyester fibers with a CELWET fi ni sh)
and | ong, high denier second group of synthetic fibers. .

' The use of polyester fibers also has the advantage that such

fibers are particularly suitable for use with the preferred types of
topsheet materials. Polyester fibers will not melt at the typical
meltiné temperature of the topsheet when the topsheet 28 is fused to
the acquisition layer 34. This has the advantage that the fibers 42
will remain in their fibrous form after fusion. If the topsheet 28
comprises a polyethylene formed film, for example, it may have a
melting temperature in the range of betweén about 165 and about
2150F. The preseﬁt invention, thus, advantageously uses materials
with dissimilar melting temperatures (as described below) to create
structures that improve the acquisition through such layers after
they are fused. |

The fibers or yarns 42 comprising. the acquisition layer 34.may
-be of any length, from staple length to continuous filaments. The
length of the fibers 42 is preferably between about 1 inch and about
3 inches (between about 2.5 cm. and about 7.5 cm.), and most
preferably is about 1.5 inches (about 3.8 cm.). The fibers 42
preferably have a denier per filament of -between about 1 and about
3, most preferably about 1.5. .

The fibers 42 of the acquisition layer 34 are preferably
oriented primarily in a single direction. Typically, the
acquisition layer 34 can be manufactured with its fibers oriented in
the machine direction (MD). The acquisition layer 34 can be placed
in the product with most of the fibers 42 oriented in the
longitudinal direction. (That is, the fibers 42 are generally
parallel to the longitudinal centerline 1 of the sanitary napkin
20). The phrase "generally parallel” to the longitudinal centerline
(and similar phrases) as used herein, is intended to include fibers
that angle away from the longitudinal centerline. These fibers are
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38 2 Such a bl ended core may also contain particles

of
hydr ogel -form ng pol yner gelling agents to increase the absorptive capacity
of “t he core. In one preferred enbodinent, the hydrogel-form ng

pol ymer gelling agents conprise "high geed" absorbent gelling materi al s.
The term "hi gh-speed" absor bent geIIing material s, as used herein, neans
t hose absorbent gelling materials that are capable of absorbing

exudates at such_a e, that th rea h.{ east o]
| east about 56‘9"5541!&' %‘mé‘t I’*ber eqfeefg%ar}lg g?ﬁqggltgib“ﬁ? S% }‘LQ\% 3 %?Jrrq%g%am ty
in | ess than awreqiml theo lahgitudim s dldperdd on Athagi (tap| E"am‘éY?féG flbrectfen.

percent rate ofhoCaPRntitionSof the fibers 42 of the acquisition layer 34 causes
liquid exudates dep051ted on the acquisition layer 34 to
preferentially wick and be distributed toward the ends 32d of the
absorbent core 32.

The acquisition layer 34 may be .any suitable size. The
acquisition layer 34 need not extend the full width of the absorbent
core 32. The acquisition layer 34 could, for instance, be in the
form of a strip positioned similarly to (and of a size similar to)
the upper portion 54 of the z-folded sheet shown in Figures 1 and 2.

The acquisition layer 34, if nonwoven, can be made by a number
of different processes. These dnclude, but are not limited to the
following in order of preference from least to most preferred:
meltblown, spunbonded, carded, the latter including, in order of
preference, thermally-bonded, air-through bonded, powder bonded,
latex bonded, solvent bonded, or most preferably, spunlaced. The
latter processes are more preferred because it is easier to orient
the fibers in a single direction in such processes.

Suitable commercially available products for use as the
acquisition layer 34 include a 70%/30% rayon/polyester fabric known .
as SONTARA. The SONTARA fabric is described in greater detail in
U.S. Patents 4, 950 264 and 5, 009 653 issued to Osborn

In a particularly preferred embodiment, the acquisition layer
34 comprises a spunlace nonwoven web comprised of permanently
wettable fibers. Preferably, the acquisition layer 34 is a 30
g/yard? (35 g/m2) polyethylene theraphtalate (or PET) spunlace
nonwoven web. Spunlaced fabrics of this type are manufactured by
the Veratec Company of Walpole, Massachusetts. The spunlace
nonwoven web is formed in such a way that most of the fibers are
oriented in a singie direction,
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described in U S. Patent Application Serial Nos. 07/637,090 and 07/637,571
. filed by Noel, et al. and Feist, et-al. 1In alternative enbodi nents, it

is "also possible for the high-speed absorbent gelling materials to be
m xed with other types (or ordinary s ged) absorbent gelling materials.
Preferably, in the enbodi nent describ | edi at el y above, the high-speed
absorbent gelling materials are in fibrous form Such fibers (though not

l'y high- b N d
Tore iy in U SHeofbons 2o b &gt Hllar OF breherre el Sy tin Aaful ba? S0eC
et al. The tRateT ¥ Bremadgnat i kT regwmnﬁgamt@ﬁm with A prepsdetasyein, s

intended to i hmwj«)sqwﬁme gehishngnowt eas aCBLWEM. thuae‘s@rrfhsérsflmrs t hat

are corrprise A I, I-CO

fibers that aﬁ'vg ‘%mr?pﬁ% &hgq&ﬁggg Eﬁg‘ﬁegér&ygg ﬁ b'ﬁe fa?ﬁvgﬁt;fl’ | ch have
their surfadagol ygat edhe viiern mebmmbtebt wegtatilieflg asmmsed ihergin, refersui t abl e
fibrous high &Oeese&b&ﬂsbeﬂtnge{ﬂw 8 TEketha olrsedfmwo asbolit BERethifys SA7000

Lg:]gg;: z amaguihae(r:‘t tjerseted glccorgmgq'oe %E ?STW?W 7(3 BaNiWE %an %i%gl?orde he
CELWET finish is particularly preferred for use in sanitary napkins .
having a topsheet 28 comprising an apertured film or scrim with
hydro-entangled nonwoven fibers because fibers coated with it remain
extremely hydrophilic ~ after hydro-entangling processes, and
therefore, wick blood very well.

(1) Fusion of the Topsheet to the Acquisition Layer.

The topsheet 28 is secured in contact with an underlying layer.
The underlying layer should either have some absorptive capacity, or
be capable of _transporting liquids to a layer with absorptive
capacity. In the preferred embodiment shown in Figure 2, this is
the acquisition layer 34. This relationship results in liquid
penetrating” topsheet 28 faster. - In conventional products, the
topsheet 28 is initially maintained in contact with the underlying

layer by applying adhesive between the underlylng layer and the
topsheet 28.

In the present invention, the topsheet 28 is preferably joined
in a face-to-face relationship with the underlying acquisition layer
34 by fusion bonding the topsheet 28 and the acquisition layer 34.
The fusion of the faces of the topsheet 28 and the acquisition layer
34 of interest to the present invention is located on those portions
of the respective faces that are inboard of any liquid impervious
seam, such as around the periphery 26 of the sanitary napkin 20.
(The term “inboard" means toward the intersection of the

longitudinal and transverse centerlines.) '

The term “fusion bonding®, as used herein, is intended to
include, but not be limited to: (1) true fusion in which both fused
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The effective utilization of hydr ogel -form ng polynmer gelling agents is
believed to be inproved in such a blended core. The use of higher
concentrations of hydrogel-form ng polymer gelling agents nay al so be

possi bl e. 39 The bl ended
absorbent core 32 is preferably conpress&d to a density of at |east about
1.5 g/cubic inch (about O. 09 g/cnferr]). The bIended core 32 nay be
conpressed to densities at ast as g]%h as % 0 g/c i nch (about
0.25 glcnferr]) MaEeRiahs Are ¢ Tiied Woerhe § e P8t () pkal 'sﬁnﬁ?n@ gwa\ a
softness and fl é@ir$t Imatgrial The mbdned tandveHeues) sipgccdused throférstomabérial

include the vei %t bgéon?enyaﬁ"%[:ﬁécplt%s aOfsecond unmelted material by mechanical
attachment. '

The topsheet 28 and the acquisition layer 34 can be secured
entirely by fusion bonding, or partially by fusion bonding and
partially by other types of attachment means. The fusion can be
accomplished by heat and/or pressure 'bonds, ultrasonic bonds,
dynamic mechanical bonds, and the like. Pressure can be applied in
any suitable manner, such as by moving the two components between
counter-rotating rolls, placing the materials on an anvil and

forcing a platen down on the materials, applying vacuum pressure,
and the like.

Suitable means that can be adapted for use in fusing the
topsheet 28 to the acquisition layer 34 are described in at least
some of the following patents: U.S. Patent 4,430,148 Schaefer, U.S.
Patent 4,515,595 Kievit, et al., U.S. Patent 4,531,999 Persson, et
al., U.S. Patents 4,710,189 and 4,808,252 issued to Lash, U.S.
Patent 4,823,783 Willhite, Jr., et al. and U.S. Patents 4,854,984
and 4,919,756 issued to Ball, et al.

The two bonded layers, the topsheet 28 and the—underlying
acquisition layer 34, should preferably display an average peel
strength of greater than or equal to about 50 g/inch, more
preferably, greater than or equal to about 65 g/inch measured on a 1
inch x 6 inch (2.5 cm x 15 cm.) sample. These values are obtained
by measurements made according to the 180° Peel Bond Strength Test
described in Section 4 below entitled "Test Methods". It is
recognized, however, that these are preferréd values. There may be
embodiments in which lesser bond strengths may be wused (for
instance, if the acquisition layer 34 is also partially mechanically
entangled with the topsheet 28).

The fusion bonding preferably comprises a pattern of individual
fusion bonds 44. The individual bonds 44 can be of any plan view
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absorbént gelling material.) Densification nmay be applied to the entire
absorbent core 32 or only to sel ected portions. Patt erned densification
alldws tailoring of the fluid handling properties to a specific need. For
exanple, the density may be very lowin the fluid target area to maxi m ze
fluid acquisition speed, and density @By be very high near the core edges
to maxim ze fluid w cking. In one particularly preferred

enbodi nent, the i_mpr.oved absar bent Cﬁ%G 32 is an aéﬁhla}d bl end

conpri sed of HWBRoxfAaiIaslANE, e Bonds; it can higgin the tampT siraight rent
crinped pol yeaireed lliihey,s geonbtapprsaxpesasedty aBx%roTesr sqmres nlredt agh ég)l ose
fi bers conpresgse 0 a nsi of ab |G In t,,0.06 g/ cnB).
The bl ended a‘§§‘8§j'b°tént‘ agfté\ 33¥|&ednoge%{%gé]agjs%ﬁ%e&éntf&e(bggé% 4(§r c?’t’ t%an be
used as one o¥rrapged fimyany differaniymanagreonstruction. The bl ended

absorbent core 32 can be wused wth or wthout the acquisition
layer 34. Figure 1 shows one particularly preferred bonding pattern. The

fusion bonds 44 comprise discrete points of attachment which
comprise circular bonds. The bonds 44 are arranged in a pattern
that is preferably distributed over the entire body surface 20a of
the sanitary napkin, less the flaps. (This is the portion of the
sanitary napkin previously referred to as the "main body portion"
21.) The bonding pattern shown in Figure ] comprises a plurality of
larger bonds 44a and a plurality of small bonds 44b. The large
bonds 44a are positioned in the longitudinal central region 46 of
the sanitary napkin. The smaller bonds 44b are positioned in the
longitudinal side regions 48 of the sanitary napkin.

In Figures 1 and 2, the large bonds 44a have a diameter of
about 2 millimeters. The large bonds 44a preferably form a bonded
area of about 4mm2. The small bonds 44b have a diameter of ‘about
0.5 mllimeter. The small bonds -44b preferably form a bonded area
of about 0.25 mm¢. The diameter of the bonds 44 in this bond
pattern can range from about 0.5 millimeter to about 3 millimeters.
The diameter of the bonds 44 preferably ranges between about 0.5 mm.
and “about 2 mm. The bonds 44 are typically larger than the
apertures 29 in the topsheet 28. The bonds 44 form bonded areas 52
(which are described in greater detail below in conjunction with
Figure 8) that preferably have a range of depths of between about
0.5 mm. and about 1.5 mm, and more preferably, between about 1 mm.
and about 1.5 mm. (Thus, in the case of the z-folded acquisition
layer 34, the larger bonds 44a penetrate the topsheet and only part
of the caliper of upper portion 54_of the folded sheet that forms
the acquisition layer 34.)

The bonds 44 are .preferably in the form of a plurality of
spaced apart diagonal lines. The lines of the preferred bonding
pattern shown run in the same direction in the longitudinal central
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Fi gurés 4-6 show an exanple of a core 32 in which |ayers of core materi al
are used to produce a "profiled" sanitary napkin 20. The profiled sanitary
napkin 20 is thicker in the center of the sanitary napkin and tapers so it
beconmes thinner toward the edges 22 and 24. Figures 5 and 6 show that such
a profiled sanitary napkin 20 can be nmatke by stacking |ayers having

relatively large length and wi dth dimensions on top of those with smﬂler
|l ength and widths (or vice vers

nore | ayers carregiitsid8t agg thg F°’t9é|‘1“h‘l“6§esi|d‘£ g%qli% Foggl h%‘?tﬁ?ﬁ g{]rﬁ g
pol ymer nat eri gjrebdrablls. spaI&ﬁ be@yé&dns abeut! @ am.santizaboutli & ami n@pah-ltbemorandl or
ZEES;E:RE gell ngfern%ﬁy be%ween Qouetms mm. FQhd S680P 6 mm. aapla}.ghelcrhpse Bﬁé‘\%ﬁge of
is measured in the direction of the shortest distance between the
bonds. The 1arge bonds 44a are preferably distributed in a density
of 18 bonds per square inch. The small bonds 44b are preferably
distributed in a density of 25 bonds per square inch. It should be
understood, however, that the bonding pattern shown is a preferred

pattern, and that many other patterns are also suitable.

The bonds 44 are typically spaced further apart than the
apertures 29 in the topsheet 28. Thus, the bonds 44 will
occasionally be formed over one or more apertures 29, or parts of
apertures 29. There is no need to attempt to align the bonds 44 and
the apertures 29, however, because the bonds 44 do not interfere
with the flow of exudates to the underlying layers.

The strength of the individual bonds 44 determines the strength
of the bond'betweén the layers. Typically, the strength of the bond
is related to the area of the bond (i.e., the larger the area of the
individual bond 44, the stronger the bond).” A plurality of closely
spaced weaker bonds may provide a large overall bonded area.

'However, the bonded layers will typically separate by applying the
relatively low peel force required to separate each weaker bond.
Further, if the bonds are too close together, the effect of thg
bonding will approach that created when using adhesives and a
stiffer product will result. The present invention has the
advantage that larger and generally stronger bonds can be used
without interfering with acquisition of 1liquids. The present
invention is believed to overcome the limitations that prevented
larger bonds from effectively being used. This aspect of the
jnvention, thus, avoids the undesirable problems caused by using
closely-spéced small bonds.

Figure 8 is a close up schematic side view of a bond site.
(The bond site shown is a greatly enlarged schematic view of the
bond 44a shown to the left of the longitudinal centerline 1 in
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40 gelling material could be provided in the |lower layers to provide
additional liquid storage capacity. The bl ended absorbent core 32 is
belteved to provi de enhanced performance. The blended absorbent <core is
believed to provide inproved fluid acquisition:  speed and absorptive
capacity. These i nprovenents are bklieved to result in reduced

| eakage. The absorbent core can al so be made snmall er and thinner to nake
the article nore confortable and discrete to wear. The strength of the

core is al so faureded tlhepeelitipg dfcthepbilmdardreet n28 dontheefikersi 4ki0f

content. Thawe iadRuMedorhbdyRet gri 951 a6tar catoob| eveslelsO the Fuserk0 42 nunber
of factors. . Oor bent _cor e cOo have a | ower

wet density t'ﬁéﬁc‘t:'o/ra‘leji'g%%oge&“ flth]; éf’g"?ofsthlgéel ?%ngg]?ostr%gg?%i%t

density resulaomprfises a Haspd egeackrobondre aeal Hdt wherd Bbe stoplidetr 28 Ssnot

absorbed i Nt Geel Bgd TYNEMLKiers! PLOF . theNE/qR 918 on t Ny ePOH| UneOfegions of
the topsheet 28 and acquisition layer 34 surkounding the bond site
define a bond aperture 52 (an aperture formed by the bond). The
bond aperture 52, because it is within the range of depths specified
above, penetrates the topsheet 28 and a portion of the caliper of
the acquisition layer 34.

As Figure 8 illustrates, when the faces of the topsheet 28 and
the underlying layer are described herein as being fused, it is
understood that this refers to the overall relationship between
these components. The components may be considered to be held
together at their faces even though the bonds 44 may, and likely,
will penetrate the face of the under]yiné layer at the interface
between the topsheet 28 and the underlying layer.

The bonding forms a sink or reservoir structure which is
bounded at the bottom by the fused area 50. In Figure 8, the sides
56 of the reservoir are formed partially by portidns of the film
topsheet 28 and partially by portions of the acquiéition layer 34.
The acquisition layer 34 is comprised of a plurality of fibers 42
.with a plurality of open spaces (or void spaces) 58, between the _
fibers 42. The open spaces and the hydrophilic fibers. of the
acquisition layer 34, thus, provide a plurality of drainage
passageways or drains 60 leading away from the reservoir. The
drains 60 described above are located along the lower portion of the
sides 56 of the reservoir around the periphery of the fused area 50.

In other embodiments, the sides 56 of the reservoir may be
formed by different components. The bond 44a to the right of the
longitudinal centerline 1 in Figure 3 shows an example of such a
case. This bond 44a is formed all the way through the various
components of the sanitary napkin 20 (other than the backsheet 30).
The drains 60 leading away from the reservoir formed by this bond
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t he firtbers does not change when wetted and they do not collapse. The | ower
wet density provides the blended absorbent core with inproved fluid
acqui sition speed and hi gher absorptive capacity. The | ower wet density
al l ows any hydrogel -form ng polyner materials included in the fiber matrix
to absorb a higher quantity of |iquids &8 nce there is nmore roomfor the
polymer materials to swell. The first group of fibers is believed to

aid in reducing_l eakage. . T I ptoviLde t I
capillaries Whﬂ '?;1 porg' % %r@srg éﬁ) Jf(r)gﬂehgs%r‘lt etufi"{c1 &%gﬁ‘t\%\gﬁd not
have. These JdayévseofcHs Iskaitary "%ﬂkl‘bv\?(l Hé‘aéoF'ée th“ﬁbu#He"t‘l"ieqé? d&3s8$RP ough

the topsheet a ﬂrﬁ&ﬁ fromthe wearer's skin. This inproves | eakage

per f or mance due to™a reduction in the volune of fluid whi¢h can exit the
product by running along the skin surface. The first group of fibers
of the bl ended cor dtaliso updensitded thabi thé nbpndsapbbdesanibed hempin maap&Lility
results from J[oglﬁed SJEE{; erﬁﬁl?hl {@réoesmlwnﬁmn%ﬁ a‘ppvtﬁ- anyNb$ ﬂﬁp'vlnl‘ﬁaru'sty
can be enhance y denstfrca he core T lulqse allo t.he

core to be mai rompeneatsitora 1AYeNs @énshe \FaRhATYdRIPKIRA bl%‘" QRT3 Fﬁ"tr‘?df‘

requirements are met. Preferably, as in the.case of the first bond
embodiment described abové, the fused area 50 is located below the
core-facing face 28b of the topsheet 28. This provides a bond
structure that will not interfere with drainage to the underlying
layers. The bonding should also preferably produce side'walls 56
that are open into at least some of the layers beneath the topsheet
28. The side walls 56 formed by the layers that lie beneath the
topsheet 28 need not all be open, however. For instance, every
other layer, etc. could have side walls 56 that are sealed off.

The bonding should not produce side walls 56 that seal off any
underlying layers that are supposed to remain open ~for
" transportation of 1liquids. This can be accomplished if the
material(s) comprising these wunderlying 1layers have melting
temperatures which are greater than that of the topsheet 28 material
(or other layers to which they are fused). The material(s)
comprising these layers must also have melting temperatures greater
than that created in the fusion process. A final requirement is
W that the bonding should not create an aperture completely through

any lower layer, such as the backsheet 30, that is intended to be
" liquid impervious.

It is also possible that the drains 60 could be formed by
structures other than the void spaces in adjacent layers. This ﬁay
cause the drains 60 to be in locations other than those portions of
the acquisitipn.layer'34 that are located above the periphery of the
fused.area §0. For instance, as shown in Figure 8, the drains 60
could also be formed in the fused area 50. The drains 60 could be

formed by cracks 70 in the fused area 50 at the bottom of the
reservoir structure.
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41 athievable with pure synthetics. The presence of the synthetic
fibers allows the portions of the core that are wetted to expand and this

redices the

density of these portions. The neighboring densified

areas which are still dry have a high density and provi de snal

capill aries.
nei ghbori ng
speed.

The liquids will, as a ”8sult, tend to wick into these
areas. This nmaintains absorptive capacity and acquisition

The LT IRed sbbdiehls hoRR" 52 bHiPBe’ feht IRaPl P ¥hided! [ core
the fused area 50. For instance, a device 74 used to create the
fusion bonds 44 is shown in Figure 8A. The device 74 (part of which
is shown) could have a head 76 equipped with one or more piercing
elements 78 extending from its bonding surface 80. When the bond 44
is formed, the bonding surface 80 will form the fused area 50. The
piercing elements 78 are used to leave holes 72 in the fused area
sufficient to form drains 60. It is even possible that the piercing
elements could pierce and/or break some of the fibers 42 of the
underlying layer. This embodiment is significant in that it may
provide a bond structure which is an exception to the general
preference (described below) for deeper bonds. This structure will
allow the transportation of 1iquids to underlying layers even though
the bond 44 may be a relatively shallow bond that has a fused area
50 at the interface between the bonded layers.

In another example, shown in Figure 11 (and described in
greater detail below), the apertures 29 in the topsheet 28 (or
portion(s) of the apertures 29) could provide the drains 60 into the
underlying layer. As shown in Figure 11, the sides 56 of the
reservoir could be formed entirely by portions of the topsheet 28.

The absorption of Body exudates at the bond sites has been
observed as a rather unusual phenomenon. While not wishing to be
bound by any particular theory, it is believed that the sanitary

-napkin 20 functions in the following manner. When liquids are

placed on the topsheet 28, some of these liquids will flow into the
bond apertures 52. This takes place rathgr quickly. The liquids

‘may then be held momentarily in the bond apertures 52. This is

believed to provide a benefit of removing them from contact with the
wearer’s skin. After the exudates are held for a short period, they
are then sdddenly drained into the acquisition layer 34. In other
embodiments, the exudates may not be held even temporarily. In
these latter embodiments, the exudates will immediately flow through

-the drains 60 and into the acquisition layer 34.

vereess
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wi th Ifmpr oved conpression resistance and resiliency. The resiliency
mai ntai ns the void space in the core even after |iquids are absorbed into
thé core and pressure i's applied to the core. The void space provides

additional storage space for absorbed Iliquids. It also provides

addi tional space in which the absorbent3gogelling materials can swell after
taking in liquids. The characteristics of other types of absorbent
cores are described in greater detail in the patents and docunents

i ncor por at ed by reflerencthuserkdinevedrddint i theafuseghareast 80 iwbitlc are afogmed

described in wﬁ.ﬂ% tR&t Rt eet 208! an@t BEGui sTOABRYeT 34 NGQ! BOHdRH CobesPYot
reference 'in those docunents. ﬁns ?1sclosure t hese
i b

of all,
references ar 8FfaChcdSorPas taven e 1981981410 ARY “Ga?ﬁe‘r"ag{ﬁ t BINET -
absor bent cor efFarthengenentirsryar o dweadr idned night). thinkat émdtead, 988pBekkiagd

4, 988, 345, d - ' ’ ' i .0 6
publ i shed é?o%gusgg??Qgg&ﬁggt@gleh%rcr%ts_g?%ggt%ecg?! %P"‘\%'Ke?a]‘%g’éss?‘ﬁ té core
32 materials apperjaxedi htlm itapghests phaving Apongs with j1gsgary swsfagel |aness on

Cctober 9, 1984and, thusThEargani fuved Redkd)n dppeat fierperberar BeNLosvet ithhge) 20
could al so those with small bonds, provided the total bonded area does not
become excessive.

The larger bonded areas 44a may, in fact, also create a visual
impression of increased absorbency. The larger bonds 44a may, thus,
be distributed as in the preferred embodiment shown in Figure 1 to

_ create an impression of increased absorbency in thé longitudinal

" “central region 46. The visual impression has been found to be
important amdng consumers because it is often difficult for them to
believe a sanitary napkin.wil1_perform properly when it is made very
thin.

while not wishing to be bound by any theory, it is also
believed that when relatively deep bonds 44 are used the structure
formed by the bonding has additional features. Figures 11 and 12
show these features schematically. As shown in Figure 11, the use
of deep bonds is believed to cause the portions 28 of the topsheet
28 immediately adjacent the bonded areas 50 to curve in {or cave in)
toward the bond aperture. This may have several -effects.

The apertures formed'by the deep bonds may form a cup-shaped
depression. The cup-shaped depression may have a mouth opening 62
that is wider than the bonded area 50 that forms the base of the
cup. In oiher words, the cup structure has tapered side walls 56.
This is believed 'to be caused by the depth and penetration into the
nonwoven acquisition layer 34. This stretches the topsheet material
28 over the portions of the nonwoven acquisition layer 34 material
surrounding the bonds 44. This cup structure is believed to provide
the advantage of good acquisition.




include any additional layers or other conponents such as are
described in the patents incorporated by reference. For exanple, the
absbdrbent article may conprise an acquisition layer or patch of

cross-linked cellulose fibers positioned between the topsheet 28 and the
absor bent core 32. D. Rie Backsheet

42 The backsheet 30 is inpervious to |iquids. The backsheet 30
serves to prevent nenstrual fluid and other body exudates from

As shown in Figure 11, the stretching of the topsheet material
28 in the area of the deep bonds 44 may cause the apertures 29 in
the topsheet 28 to turn outward to the sides. The apertures 29 have
axes designated by reference letter "a". These axes define the
alignment of the apertures 29. The axes are ordinarily oriented in
the z-direction. When the apertures 29 turn outward, their axes
have a horizontal (i.e., x-y direction) component. This orients the
apertures 29 toward the adjacent portions of the acquisition layer
34, rather than toward the fused area 50. This may provide the
benefit of transfer of liquids through the apertures 29 into the
acquisition layer 34.

The structure shown in Figure 12 provides a contrasting example
of a shallow bond 44. The term “shallow bond", as used herein,
refers to bonds that penetrate no deeper than the interface between

" the faces of the two materials when their faces are placed adjacent
to each other. The shallow bonds, as shown in Figure 12, create
flat fused areas 50. These flat fused areas 50 are similar to those
previously formed when creating an impervious bond ardund the
periphery of a sanitary napkin. The flat fused areas 50 provide no
way for liquids to be transmitted into the underlying layer unless
they are provided with holes or cracks as described above.

The bonding patterns can be in an infinite number of patterns
-such as any of a number of different shaped bonds. arranged in the
form of fows, geometrical shapes, graphical patterns, curved or
straight lines, intermittent lines, etc. Further, the pattern or
the patterns do not have to be either uniformly distributed, or even
in the same pattern over the sanitary napkin. It is also possible
that different bonding patterns, etc. could be wused between
different components of the ;anitary napkin 20.- For example, the
topsheet 28 and the immediately underlying layer could be bonded
with one pattern, and the laminate formed ihereby could be bonded to
another 1ayér using a different bonding pattern.

. Figure 13A shows a bonding pattern in the form of wavy lines.
The bonded pattern can even be used to direct liquids from one
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soilimg the clothing of the user. Any material used in the art for such
pur pose can be utilized herein. Suitable materials include enbossed or
notienbossed pol yethylene filnms and |am nated tissue. ‘A suitable.

pol yethylene film is manufactured by Mnsanto Chem cal Corporation and
marketed in the trade as Fil m No. 8020 In one alternative

enbodi nent of the sanitary napkin 20 (typically in which the topsheet 28
overlays only the main body portion 21 and does not extend out to formthe

top surface ofrehiéh fdPRRe38)nitahe MRksheet addheny Hercomspriead 1dfiutdso

| ayers. In such a, case he _backsh 3 W s hge fikkS a of

| of t ed mat eri HePAT ST £he? cogr gﬁ‘a"g?’ﬁgysll '&g%‘yo{&t‘jhga bgcoksﬁg%'}g. The
purpose of tdmd wittiinstheseaydmes. jin stdll prtder gel tepnativgregbpdiments, a

non-irritati ”Q]eua‘i'ffﬁ’ﬁ‘ieﬁgaédﬁa b QsbOdb Protie wear einitarfhaapioht editd ayer -
may be conpris of any suitable material, such as a nonwoven nmateri al

Pref erably, e ter Jeedq | ayer conprises a hydrophobic nonwoven _
material. The second | ayer nmay be di sposed on the garnment side 30b of the

o er o cne o HUrEECE! B S0l Sh PR o bd O Lobitotensinite

preferably aboak dedst neantiipblyeraidi nthe sanitary napkin 20 1in  assuming a
particular shape during use. The sanitary napkin 20 shown has a
bonding pattern in the form of an oval. This particular bonding
pattern is used in conjunction with a flexure-resistant deformation
element 82 located on the garment-facing side 20b of the sanitary
napkin 20b. The flexure-resistant deformation element 82 comprises
a sheet having ribs 84 and a channel 86 formed therein.
Flexure-resistant deformation elements are described in greater
detail in European Patent Application publication numbers 0 335 252
and 0 335 253 published October 4, 1989 in the name of Kenneth B.
Buell. As shown . in Figure 13D, when the sanitary napkin is
subjected to laterally inward oriented compressed forces, it forms a
structure of the type described in greater detail in the foregoing
European patent applications. Another suitable bonding pattern that
may assist in forming a particular structure, might be 2 pattern in
the form of two longitudinally-oriented opposed concave inward lines
disposed on opposite sides of the longitudinal centerline 1.

The fusing of the topsheet 28 and acquisition layer 34 may also
provide other advantages. For instance, it is believed that using
fusion instead of adhesives may increase the overall flexibility of
the product. While not wishing ‘to be bound by any theory, it is

_ believed that this may be attributed to several factors. The
elimination of adhesives eliminates an additional layer of material.
In particular, it eliminates a relatively stiff material (the
adhesive layer). In addition, ‘it is difficult to spot bond such
materials with adhesives. Adhesives are typically applied in layers
or lines. These are generally less flexible arrangements than a
pattern of dots due to their tendency to unduly restrict portions of
the bonded materials from sliding past or over one another.
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t hi cknéss, has been found to work well as this second layer. A
polyethylene film such as is sold by the Ethyl Corporation,

Vi sGueen Division, under nodel XP-39385 has been found particularly well
suited for this second | ayer. The backsheet 30 may al so be nmade.of a soft,
cloth-like material which is hydrophofg c relative to the topsheet 28. A
pol yester or polyolefinic fiber backsheet 30 has been found to work well.
A particularly preferred soft, cloth-1like backsheet 30 material is a

| ami nate of a polThessduahoflmnibil itnt ef i the saditaryi hankdockills deseveirbed in

U.S. Patent %eé%n% Iaﬁ %?guétﬁam&ﬁd% Q%ft@mr u%ed 19$6r example, 1|fn ot her

enbodi nent s, s eet extensi b particu ard%
preferred exPapes! bFé tS‘zick!?Fé’et 5‘3@ |'s Ghoselky éﬁﬂ‘é‘ﬂ’ aﬁlh%sﬂ\‘i% fuseth Fdhaul a

#198- 338 manyfi acibdl B Ryy tld€ td aAy ot ke ehinas products having adhesively
secured layers, because closely spaced bonded areas make the bonded
areas cover the overall area similar to a layer of adhesive. The
-flexibility may, on the other hand, be enhanced if the bonding
pattern is in the form of a continuous or intermittent line if the
line is oriented to create an axis about which the sanitary napkin
can be bent.

The topsheet 28 and acquisition layer 34 may also be secured at
least partially by any other suitable attachment means or
combinations of such other means and the above attachment means.
The topsheet 28 and the acquisition layer 34 can be at least
partially attached by any means known in the art, such as by
adhesives. If adhesives are used, the adhesives can be applied in a
uniform continuous layer, a patterned layer, or an array of separate
lines, spirals, or spots of adhesive. The adhesive attachment
preferably comprises. an open pattern network of filaments of
adhesive as is disclosed in U.S. Patent 4,573,986 issued to
Minetola, et al. on March 4, 1986, or an open pattern network of
filaments comprising several lines of adhesive filaments swirled

- into a spiral pattern as illustrated by the apparatus and method
shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
1975: U.S. Patent 4,785,996 issued to Zieker, et al. on November 22,
1978: and U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989.
Suitaole adhesives are manufactured by the Findley Adhesives
Incorporated of Elm Grove, Wisconsin and marketed as H-1077 or
H-1137.

In still other .embodiments, the topsheet 28 and acquisition
layer 34 may be at least partially attached by mechanical and
thermo-mechanical entanglement. The fibers of the acquisition layer
34 may be entangled in any of the manners specified above in forming
the fiber-entangled film topsheet.
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43 @onpany of Wauwat osa, Wsconsin which is described in greater detai
in the Capillary Channel Fiber patent applications. As shown in
Figures 1 and 2, the topsheet 28 is preferably secured to the backsheet 30
al ong a seam 64 around the periphery 26 of the sanitary napkin 20. The
seam 64 can be formed by any nmeans comdnly used in the art for this
purpose such as by gluing, crinping, or fusing. This is a preferred
enbodi ment for ease of construction. (Qther means of uniting the various
el ements can be used.) C.FodheiAbspehens Corgther possi bl e enbodi ments

I nclude one in which the absorbent core 32 is essentially conpletely

San Lary napki n 20766 A0RPaEnLcse 1 o Tarpi LR e e R U ER 158 08 20

sufficient intelyibacksheett 30d alkeneabancbdnd Iconeii 3 prnovidass the mernssfoface

whil'e the ot heg,SHhiAf Sef@brfdfe M1 dicean8dot ier 808 exubiateésAUi the absorbent
core 32 is generally compressible, conformable, and non-irritéting
~to the user’s skin.

The absorbent core 32 can comprise any material used in the art
for such purpose. Examples include natural materials such as
cotton, comminuted wood pulp which is generally referred to as
airfelt, creped cellulose wadding, peat moss, cross-linked cellulose
fibers, absorbent foams, absorbent sponges, synthetic staplie fibers,
polymeric fibers, hydrogel-forming polymer gelling agents, or any
equivalent material or combinations of materials.

In the embodiment shown in Figures 1-3, the absorbent core 32
is a laminate comprised of a layer of -superabsorbent polymer
material, such as in the form of particles, disposed between two
air-laid tissues, first and second tissue layers (or "upper" and
*lower" tissue layers). The first and second tissue layers provide
containment of the superabsorbent polymer material, improve lateral
wicking of the absorbed exudates throughout the absorbent core 32

- and provide a'degree of absorbency. A suitable laminate is the
superabsorbent laminate WATER-LOCK L-535 available from the Grain
Processing Corporation of Muscatine, lowa (WATER-LOCK registered TM
by Grain Processing Corporation). Such superabsorbent laminates are
disclosed in U.S. Patent 4,467,012 issued to Pedersen et al. on
August 21, 1984, and U.S. Patent 4,260,443 issued to Lindsay et al.
on April 7, 1981. |

The polymeric gelling agent which is employed in the absorbent
core 32 will generally comprise particles of a 'hydrogel-forming
polymer material. The term “particles", as used herein, can refer
to particles in any form, suéh'as in the form of pelliets, flakes, or
fibers. The characteristics of the absorbent core 32 (including,
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| mper Vi ous. Figures 1 and 2 also show the fasteners, such as
adhesi ve fasteni ng neans 38, which are adapted to secure the sanitary
napkin 20 to the crotch region of an undergarnent. Sui t abl e adhesi ve
fasteners are described in greater detail in U S Patent 4,917,6697. The
fasteners used with the present inveggion are not limted to adhesive
attachnment neans. Any type of fastener used in the art can be used for

such pur pose. For exanple, the sanitary napkin 20 could be secured to the .
wear er' s undgitgabtenimiltyd t te thes peeerredstypebedf i poliynS: nRAewinl s 4u946, 527

Sare" | ssuedtEGe M FP0 YPB, A IREREY SiGh A°be ARty B BrLAL A KR | I
means 38 apod ymeopardiclelsy a'?%rﬁ?\?ablbédréﬂeﬂﬁé en jdedatl ”‘dgsﬁ -gfated  40.

The pr essufﬁfﬁﬂﬁizt Wﬁ;eda@@%hym skpu{ bs.coygntds wontsssehmse dd ners 40
to keep the a

hesives from stickin r ripr to use.
Suitabl e rePeER andthes pé?%“&eb’lﬁ"?%@dgf‘ﬁ)&eﬁ r}%ﬁg'?enthlthgﬁf%ég& 9!)&
sui t abl e wr agipetoturas dbwhicervealdsiropparikied byyoreferenei beneynnapkin and as

a cover for adhesives on the sanitary napkin'is described in U S. Patent
In a preferred version of the above embodiment, the absorbent
core 32 is a laminate as described above which is slitted or
partially slitted for longitudinal extensibility as shown in FIG. 15
on the accompanying drawing figures. This slitted or partially
slitted core is described in greater detail in the Capillary Channel
Fiber patent applications.

Figures 4-6 show one particularTy preferred absorbent core 32

" that will be referred to as a "blended" core. This particular core

arrangement is shown in a relatively thick sanitary napkin 20. It

can, however, also be formed into a thin web for use in thin
products. ' o

The blended absorbent core 32 comprises a batt of fibers,
preferably in the form of a homogeneous blend of fibers. The
blended core 32 is comprised of at least two groups (or types) of
fibers. These include a first group (or type) of low denjer,
relatively short, hydrophilic fibers, and from about 5%, preferably
at least about 10 or 20% to about 90% of higher denier, longer
synthetic fibers that comprise a second group (or type) of fibers.
The blend ratio of the two groups of fibers can be varied to. prodyce
the properties desired for different types of absorbent articles.
(A1l percentages specified in this descriptlon are by weight unless
stated otherwise. )

The first group of fibers can comprise natural fibers sqch as
cotton, cellulose, or other natural fibers. The first group of
fibers-can aiternatively or additionally comprise synthetic fibers,
including but not limited to, rayon, chemical thermal mechanical
pulp (or “CTMP" or TMP*), ground .wood, or -chemically modified
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4,556,146 issued to Swanson, et al. on Decenber 3, 1985. :

44 3. Alternative Enbodi nents. There are al so a nunber of
pos8ible alternative enbodi nents of the enbodi nents described above. A
non-linmting nunmber of these alternative embodi ments are described bel ow.
Figure 14 shows one alternative enb®dinent in which the

fibers, such as cross-linked cellulose fibers. For one embodiment,
the first group of fibers comprises comminuted wood pulp fibers
known as airfelt. The fibers in the first group of fibers are
either inherently hydrophilic, or they may be rendered hydrophilic
by treating them  in any of the manners described previously to
render thgm hydrophilic.

Performance is improved by selecting a relatively stiff fiber
which maintains a substantial portion of its compression resistance
when wetted. (That is, the fibers should have a high compressive
modulus.) Preferably, the fibers selected are both compression
resistant and wet and dry resilient (i.e., they tend to both resist
compression and to spring back when compressed). Cross-linked
cellulose fibers are especially preferred for these criteria. (It is
understood, however, that cross-linked cellulose fibers are
sufficiently modified that they may no longer bé considered as
either cellulosic, or as natural fibers, per se.)

The second group of fibers should also be of high compressive
modulus and should maintain a relatively high modulus when wetted.
The second gfoup of fibers should also preferably be wet and dry

" resilient. Suitable fibers include, but are not limited to
synthetic fibers comprised of any of those materials specified above
as being suitable for use as the fibers of the acquisitionlayer 34.
(Fiber lengths, denier, etc. are, however, not necessarily the same.
Some preférred fiber lengths, etc. are described below.)

The fibers in the second group of fibers are preferably longer
than the fibers in the first group of fibers. Preferably, the
fibers in the second group of fibers are greater than or equal to
about 1/4 inch (about 0.6 cm.) long, and are more preferably greater
than or equal to about 1/2 inch (about 1.3 cm.) long. The denier of
the fibers in the second group of fibers are preferably greater than
the denier of .the fibers in the first group of fibers. The fibers
in the second group of fibers preferably have a denier per filament
of between about 6 and about 40. More preferably, the denier is.
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acquisition layer 34 is stretched before-it is fused to the topsheet 28.
The topsheet 28 and acquisition layer 34 forma |lamnate. Wien the
strétched lanminate is relaxed, the laminate has tufted areas 66 forned

t herei n between bonded areas 44 and vall eys 68 ‘at the bonds. The
enbodi mrent shown in Figure 14 provide§7a key advantage. It (and various

al ternative enbodi nents of that enbodinent) allows a stretchable |am nate

bi ng st r ot cRahyien” Do, Shous . of rosE hrcPERE e iheki AN 18 00

aperture t ance,
i s not norrmaldng abestigth. of as being exten5| bI e. However the topsheet 28
Is provided with a degree of extensibility when it is secured to a | ayer
such as the acquHﬁltlon Ia 34 after the

guisitio a 4 has
been extended § lgb'?ﬁféd "amf SREO,g" Wgngﬁ? rﬁa{“ﬂq‘[ﬂ by °8hl iEreaf t er
rel axed. hydrophebiaif tead pardas) 1§6 hydrophdhica ardmi paat ®aldan hadophebrievi de

certain benefhesribefbe if Ui dedggral 8Feriseht catdrkranht nave eV L @l S0

pl ace the absorptive ers o uisition | ayer er to
wearer's booﬂ?methQﬁOPh‘HéC Gompenent cprebyibby a sek smc wmnoeentd@t The

fibers in the second group of fibers can be provided with a
hydrophilic component in a number of suitable ways. These include,
but are not limited to coating or treating the fibers to render
them, or at least their surfaces, hydrophilic.

One suitable type of synthetic fibers for use in the second
group of fibers are crimped polyester fibers. Suitable synthetic
fibers -are available from Ea;tman' Kodak Textile Fibers Division
Kingsport, TN as the KODEL 200 and 400 Series. One suitable type of
synthetic fiber is the KODEL 410 fiber. A suitable polyester fiber
is the KODEL 431 fiber. These KODEL fibers are prefErably crimped
at a crimping frequency of between about $ and 7, preferably about
6, more preferably 6.3 crimps per linear inch (i.e., per 2.5 cm.).
The fibers are preferably crimped at a crimping angle of between
about 70° to about 919, preferably about 880. Crimping provides the
fibers with improved resilience, among other desired properties.
The fibers have a denier of 15 per filament and a lengthof about
0.5 inch (about 1.3 cm.). They may be coated with a hydrophilic or
hydrophobic finish by any suitable method known in the art.

In an alternative embodiment, it is possible to replace the
cellulose fibers in the first group of fibers with very short, low
denier, syhthetic fibers (with hydrophilic surfaces). The blended
core 32 in this situation would consist of short, low denier,
hydrophilic first group of synthetic fibers (such as polyester
fibers with a CELWET fwnlsh) and long, high denier second group of
synthetic fibers.
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wi shing to be bound by any particular theory, it is believed that this
constructi on may enhance absorption (particularly at the tufted areas 66).
The absorption of liquids in the z-direction (i.e., into the plane of the
sanitary napkin 20) as well as the w ging of fluids in the x-y plane (in
the plane of the sanitary napkin 20) nag be enhanced. There may be several
reasons for this. The enhanced z-direction absorption is believed

to result from th u%rerachiblfpg“d&fd t Rgrecapysi td180. | dyfain4. parth@est r @ffchi ng
of an acquisition Tayer 34 nmade of HELIb|OMﬂ or ,spunl aced mlbers |p.the
x-y plane causdwdregelsfrmiss RANWEYL RS BEPL S dOndAUEAEy tNR shRorplive

45 capacity of the core.

‘In one preferred embbdiment, the hydrogel-forming polymer
gelling agents comprise “"high-speed" absorbent gelling materials.
The term "high-speed” absorbent gelling materials, as used herein,
means those absorbent gelling materials that are capable of
absorbing exudates at such a rate that they reach at least about
40%, preferably at least about 50%, and most preferably at least
about 90% of their capacity in less than or equal to about 10
seconds. A suitable method for the percent rate of capacity is
described in U.S. Patent Application Serial Nos. 07/637,090 and
07/637,571 filed by Noel, et al. and Feist, et al. In alternative
"embodiments, it is also possible for the high-speed absorbent
gelling materials to be mixed with other types (or ordinary speed)
absorbent gelling materials. |

Preferably, in the embodiment described immediately above, the
high-speed absorbent gelling materials are in fibrous form. Such
fibers (though not necessarily high-speed fibrous absorbent gelling
materials) are discussed more fully in U.S. Patent 4,855,179, issued

- August 8, 1989, to Bourland, et al. The term "fibrous absorbent
gelling materials”, as used herein, is intended to include absorbent
gelling materials in the form of fibers that are comprised entirely
of absorbent gelling material and bi-component fibers that are
comprised at least partialiy of other materials which have their
‘surfaces coated with absorbent gelling materials. A suitable
fibrous high speed absorbent gelling material is known as FIBERSORB

SA7000 formerly manufactured by Arco Chemical Company of Newton
Square, Pennsylvani;. '

The effective utilization of hydrogel-forming polymer gelling
agents is believed to be improved in such a blended core. The use
of higher concentrations of hydrogel-forming polymer gelling agents
may also be possible.
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x-y plane to increase in size. Whien the stretching forces are
renoved, the friction between the fibers nmakes it difficult for these types

of Tibers to return to their original position. The size of the spaces
between the fibers are thus, pernaneﬁsly i ncreased, making the acquisition
| ayer 34 nore perneable to liquids imthe z-direction. The wi cking

of liquids in the x-y plane is believed to be due to the provision of the

vallleys 6 T or ednpobRans Liohitht CCofd O0S-1s! Bre@FRGTRARRALP.od |y ™Y be

desirable for the va he | ongil t udi rec |on so
liquids will d%‘dliyt‘tfwéﬁd“taﬁé tous b ofqpbic Siasht Gabgut PaPRigfcmdo. Then ot her

enbodi ment s, pldrdded Edke BE MgSbHE aiah\sre‘s@édthedmdulteyss a@sumr ¥ Hightde
ranswer = USbE 4o8 GRubl AT .bh ST INHLOE DR ERERLY, o,
| ayer 34 canwbtlesstEtichaintpiniog gagdf sefitness hed s‘&mblhty (The density
values specified above do not include the weight of any particles of
absorbent gelling material.) Densification may be applied to the
entire absorbent core 32 or only to selected portions. Patterned
densification allows tailoring of the fluid handling properties to a
. specific need. For example, the density may be very low in the
fluid target area to maximize fluid acquisition speed, and density
may be very high near the core edges to maximize fluid wicking.

In one particularly preferred embodiment, the improved
'absorbent core 32 is an air-laid blend comprised of approxvmate]y
15% of 0.5 inch long, 15 denier per filament crimped polyester
fibers and approximately 85% of cross-linked cellulose fibers
compressed to a density of about 1 g/cubic inch (about 0.06 g/cm3);

The blended absorbent core 32 can be used as the entire core or
it can be used as one or more layers in a. layered construction. The
blended absorbent core 32 can be used with or without the
acquisition layer 34.

Figures 4-6 show an example of a core 32 in which layers of
.core material are used to produce a "profiled" sanitary napkin 20.
The profiled sanitary napkin 20 is thicker in the center of the
sanitary napkin and tapers so it becomes thinner toward the edges 22
and 24. Figures 5 and 6 show that such a profiled sanitary napkin
20 can be made by stacking layers having relatively large length and
width dimensions on top of those with smaller length and widths (or
vice versa). '

In a layered construction, one or more layers can consist of
all cellulose or cellulose/hydrogel-forming polymer material blends.
The layers could also have differing fiber and/or absorbent geilling
materia)l content. For example, a higher percentage of absorbent
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t oget her. I n anot her alternative enbodi nent, the fusion bonding may
be used either as a primary neans or a suppl enental neans of providing
apertures 29 in the film topsheet 28. Prior to bonding, the
topsheet 28 nmay be an unapertured film or it may have | ess apertures than
desired in the finished product. The affertures 29 could be forned by the
device 74 shown in Flgure 8A The fusion may, in the first case, fornlal

of the desired ertur t opsheet, 28...01n,the econd case,

Pusi on nmy. pr o8 1ans Tkpses (ulfichs HPBLRER 5 st bek 085 e 1Rt
originally in addtiopshdéquid8starage cmapdeita.t ot al desired nunber of
apertures. In still another alternative enbodi nent shown in Figure
17, the fusion could create a. different type, of bond structure.

Figure 17 shows hg, Dlended:; Wéﬂfbe"ltnc°'§ﬁh¥£h‘s é’e?b"d’tef’ b prgyide; gahancgsheet
28 i s heated tpecfaussndet. t hbebbemiedohbsorbentpl coret .is bbkieved to provide

improved fluid acquisition speed and absorptive capacity. These
improvements are believed to result -in reduced 1leakage. The
absorbent core can also be made smaller and thinner to make the
article more comfortable and discrete to wear. The strength of the
core is also believed to be improved because of the synthetic fiber
content. These 1mproved characteristics are believed to be due to a
number of factors.

Absorbent cores of the subject composition have a lower wet
density than cores composed entirely of cellulose. The lower wet
density results from the presence of the synthetic fibers. Water is
not absorbed into the synthetic fibers, therefore, the modulus of
the fibers does not change when wetted and they do not collapse.
The lower wet density provides the blended absorbent core with
improved fluid acquisition speed and higher absorptive capacity.
The lower wet density allows any hydrogel-forming polymer materials
included in the fiber matrix to absorb a higher quantity of liquids
since there is more room for the polymer materials to swell.

The first group of 'fibers is believed to aid in reducing
‘leakage. The blended core provides a quantity of small capillaries
which a core comprised of 100% large synthetic fibers would not
have. Thése smaller capillaries allow the core to pull liquids
through the topsheet and away from the wearer’s skin. This improves
- leakage performance due to a reduction in the volume of fluid which
can exit the product by running along the skin surface.

The first group of, fibers of the blended core also provides a
wicking capability. This capability results from the small
capillaries mentioned above. This capillarity can be enhanced by
densification of the core. The cellulose allows the core to be
maintained at a high density when dry that is generally not
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heat ed* area of the topsheet 28 is subjected to a reatively high pressure
to create bonded areas 44. The topsheet 28 is not heated

46 enough that these bonded areas 44 are nelted during the process. The
topsheet 28 material, thus, does not flow together to conpletely close the
apertures 29 in the bonded areas. Thus, the bonding forns bonded areas 44
I n which the original apertures 29 provide the drai nage passageways.

The heating, mea,]e ;{Nﬁ'v?ﬁre wﬁ@ncghe fhfar%‘%eéédz%n%'foriﬂé Ewtme

col | apse. |nto di‘mensi onal structure in # % he bond
44. The heaflbﬁgsn%h)%? s‘é‘ec&‘tﬁémﬁwéfa‘ﬁér"t%‘?e’é‘aiga"en"ﬂfédfY-Q lﬁ‘wdt dassune

irregul ar sh@pas. reduces the density of these portions. The neighboring
densified areas which are still dry have a high density and provide
small capillaries. The liquids will, as a result, tend to wick into
these neighboring areas. This maintains absorptive capacity and
acquisition speed.

The crimped synthetic fibers are believed to provide the core
with improved compression resistance and resiliency. The resiliency
maintains the void space in the core even after liquids are absorbed
into the core and pressure is applied to the core. The void space
provides additional storage space for absorbed liquids. It also
provides additional space in which the absorbent gelling materials
can swell after taking in liquids.

The characteristics of other types of absorbent cores are
described in greater detail in the patents and documents
incorporated by reference herein. Additional characteristics are

“described in the patents and other documents incorporatéd by
reference in those documents. The disclesurs of all of these
references are incorporated herein. In addition, other suitable
absorbent core arrangements are described in U.S. Patents 4,988,344
and 4,988,345, and European Patent Application Publication No. 0 198
683, published October 22, 1986 in the name of Duenk, et al. Other
possible core 32 materials are described in U.S. Patent 4,475,911
issued to Gellert on October 9, 1984.

The sanitary napkin (or other absorbent article) 20 could also
include any additional layers or other components such as are
described in the patents incorporated by reference. For example,
the absorbent article may comprise an acquisition layer or patch of
cross-linked cellulose fibers positioned between the topsheet 28 and
the absorbent core 32.

D. The Backsheet -
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The bonds 44 in Figure 17 are fornmed when the pliant topsheet 28 materi al
is forced into contact with the fibers 42 of the nonwoven. This causes the
topsheet 28 naterial to become entangled around the fibers 42. As shown in
Figure 17, this may cause sone fibers 42 to extend into apertures 29 or
outward from an aperture 29. A particularly preferred type of

topsheet 28 material that can be used in the embodi nent shown in Figure 17

153 heat seal abl gy idicnddasgsel ﬁ@m\foun& AR RE USTfl LRackEsRat eaguch a

| ower tenperaiu ssures e f| ns are
avai | abl e wi t Beryesayer poeveﬂtd@enhhﬁuau s Fheig; °§‘€al°éb?'é am ydptes fFeR i s
not. Such a fibiMing ﬂ!ﬁeEIchhﬁk;thathé tusSﬂU| dnpamapéeiadduyed finttte Beatfor

seal abl e side_adj acent the ne dt | e heat

seal abl e filn&Y epuch?ﬁFerc@i"a gvalng Fére"i‘ﬁ' ﬁﬁ@a% qﬁgﬁr‘(ﬁ?@t@a ﬁ%wn in

Figure 17 is ambnsised mamn@oesedappméhymesfﬂlmétmdeHammatwmsm

interfere wi thyid¥e1&! gyiRth)icdhel AS1RVEH manufactured by Monsanto Chemu:a]
Corporation and marketed in the trade as Film No. 8020.

In one alternative embodiment of the sanitary napkin 20
i (typically in which the topsheet 28 overlays only the main body
: portion 21  and does not extend out to form the top surface of the
flaps 36), the backsheet 30 may be comprised of two layers. In such
a case, the backsheet 30 may comprise a first layer of lofted
material disposed on the core-facing side 30a of the backsheet. The
purpose of the first layer is to provide a comfortabie,
non-irritating surface against the body of the wearer. The lofted
layer may be comprised of any suitable material, such as a nonwoven
material. Preferably, the lofted layer comprises a hydrophobic
nonwoven material. The second layer may be disposed on the garment
~side 30b of the backsheet 30, and may comprise a fluid impefvious
film. A low density polyetﬁy1ene material about 0.01 to about 0.05
millimeters in thickness, preferably about 0.02 millimeters in
thickness, has been found to work well as this second layer. A
polyethylene film, such as is sold by the Ethyl Corporation,
Visqueen Division, under model XP-39385 has been found particularly
P ‘well suited for this second layer. The backsheet 30 may also be
made of a soft, cloth-like material thchfis hydrophobic relative to
the topsheet 28. A polyester or polyolefinic fiber backsheet 30 has
been found to work well. A particularly preferred soft, cloth-like
backsheet 30 material is a laminate of a polyester nonwoven material
and a film such as described in U.S. Patent 4,476,180 issued to Wnuk

on October 9, 1984.

In other -embodiments, the backsheet 30 is extensible. A
particularly preferred extensible backsheet 30 is an extended
adhesive film Formula #198-338 manufactured by the Findley Adhesives
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though it may create a shall ow bond having a fused area at the interface
bet ween the two bonded | ayers. Wi |l e several preferred sanitary
napki n enbodi ments of the present invention have been described, numerous
ot her types of sanitary napkins are available and are disclosed in the
literature. These could be provided Wth the fused |ayers of the present

I nvention. These sanitary napkins include those disclosed in U S. Patent

4,285,343, issued to Nai | on ,Auqust. 25 .1981:, U. S atents, 4,589,876 and
4 680 ave. | SEofmAny PRI oEn T ERRAMC ish to Hestriped FnPheicer adtan

47 in the Capillary Channel Fiber patent _app]ications.

As shown in Figures 1 and 2, the topsheet 28 is preferably
secured to the backsheet 30 along a seam 64 around the periphery 26
of the sanitary napkin 20. The seam 64 can be formed by any means
commonly used in the art for. this purpose such as by gluing,
crimping, or fusing. This is a preferred embodiment for ease of
construction. (Other means of unitiné the various elements can be
used.) For instance, other possible embodiments include one in
which the absorbent core 32 is essentially completely wrapped with
topsheet 28 before it is placed on the backsheet 30. The sanitary
napkin 20 can also comprise an absorbent core which possesses
sufficient integrity to stand alone and is liquid pervious on one
surface while the other surface has been treated to render it liquid
impervious.

Figures 1 and 2 also show the fasteners, such as adhesive
fastening means 38, which are adapted to secure the sanitary napkin
20 to the crotch region of an undergarment. Suitable adhesive
fasteners are described in greater detail in U.S. Patent 4,917,697.
The fasteners used with the present invention are not limited to
adhesive attachment means. Ahyfiype of fastener used in the art can
be used for such purpose. For example, the sanitary napkin 20 could
be secured to the wearer’s undergarment by the fastener described in
U.S. Patent 4,946,527 entitled “"Pressure-Sensitive Adhesive Fastener
and Method of Making the Same® issued to Battrell on August 7, 1990.

The adhesive fastening means 38 are covered by removable
release liners, designated 40. The pressure-sensitive adhesives
should be covered with release liners 40 to keep the adhesives from
sticking to extraneous surfaces prior to use. Suitable release
liners are described in U.S. Patent 4,917,697. A suitable wrapper
that both serves as a package for a sanitary napkin and as a cover
for adhesives on the sanitary napkin is described in U.S. Patent
4,556,146 issued to Swanson, et al. on December 3, 1985.

.y
)
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August 18, 1987 respectively; U S. Patents 4,917,697 and 5, 007,906 issued
to Gsborn, et al. on April 17, 1990 and April 16, 1991, respectively; and
U 8 Patents 4,950,264 and 5, 009, 653 issued to Gsborn on August 21, 1990
and April 23, 1991, respectively; and in U S. Patent Application Serial No.
07/ 605,583 filed Qctober 29, 1990 in thd%nhane of Visscher, et -al.

The terns "pantiliner"” or "panty liner" refer to absorbent articles that

are |l ess bul ky than,sani j ' are generally worn by wonen
bet ween their nenst UalAﬁﬁﬁXa %g B "Q@'absorbent articles in the
form of pantiliners that could be described with the used |ayers

QESC:! F?d herein ar ghekeSGrOeo i nkhber PAIKAE I 7 3RePH St 1981 éribo@ihents of
antiliner" is

ed to Osborn, on rdl .19, 1988. .. ... The r :
"i ncontinent ar ?F‘&I %‘“b"f’é'?eé'gé Qeos%ﬁgeg BREr g% ARRz Limi}ings "H@t%% [Urﬁ Se%% by
a suspensi on sysaltennaefiveaenbodineats sarehdesscrabagebelow.or the |ike), inserts

for absorbent articles, capacity boosters for absorbent articles,
briefs, bed pads, and the |ike, .
: Figure 14 shows one alternative embodiment in which the

acquisition layer 34 is stretched before it is fused to the topsheet
28. The topsheet 28 and acquisition layer 34 form a laminate. When
the stretched laminate is relaxed, the laminate has tufted areas. 66
formed therein between bonded areas 44 and valleys 68 at the bonds.

The embodiment shown in FigUre 14 provides a key advantage. It
(and various alternative embodiments of that embodiment) allows a
stretchable laminate to be formed from materials that are not
ordinarily thought of as being stretchable. The apertured plastic
film topsheet 28, for insténce, is not normally thought of as being
extensib]é. However, the topsheet 28 is provided with a degree of
extensibility when it is secured to a layer such as the acquisition
layer 34 after the acquisition layer 34 has been extended and
bonded, and the two component materials are thereafter relaxed.

The tufted areas 66 in such a laminate can also provide certain
benefits. The tufted areas 66 are typically soft. They will also
place the absorptive fibers of the acquisition layer 34 closer to
the wearer’s body than the nontufted bonded areas. While not
wishing to be bound by any particular theory, it is believed that
this construction may enhance absorption (particularly at the tufted
areas 66); The absorption of liquids in the z-direction (i.e., into
the plane of the sanitary napkin 20) as well as the wicking of
fluids in the x-y plane (in the plane of the sanitary napkin 20) may
be enhanced. There may be several reasons for this.

The enhanced z-direction absorption is believed to result from
the -stretching of the acquisition layer 34. The stretching of an
acquisition layer 34 made of meltblown or spunlaced fibers in the
x-y plane causes the spaces between the fibers as measured in the
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regardl ess of whether they are worn by adults or other incontinent persons.
Sui tabl e incontinent articles that can be provided with the fused | ayers
destri bed herein 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

i ssued to Buell; the above-mentioned 8 S. Patent 4, 704,115; U.S. Patent
4,909, 802 issued to Ahr, et al.; US. Patent 4,964,860 issued to G pson, et
al. on Cctober 231 1990; and in U.S._Pateq} Ap Licati n Serial Nunbers

07/ 637,090 angYoP'8%% ¥/ 1'""ertdg \&sPdéti ve \7%3 Rodtretehing forges prpst et
al . on Januarnemdyed,9%he frictioMhietweem thii ojibet's rfkes sit od e fgeuiterfor
general |y wor ' n LN ' t K S ' i rs bet ween
the | egs and ??aeg%(e%@(f%ahgu?ﬁ?ﬁ&e PV\ginﬁtngy ttoﬁgh\éveegroeerq@h@l]i tpgf)ﬂelggm‘t;sﬁsent
articles at |28t efontheof SRASREN batweann thee fidiers ofarei dhuss DEnm@nentdml d be

provi ded W t hidcyeeshd, asRifg ahe atiqhed iases lapert)3P. mdral surinesite €6 114A4si ssued
t o Duncan, et.alh-ondJanganﬁ 31, 1967; U.S. Patent 3,860,003 issued to
Buel'l on JanUHY§ 449 9F 10y, s. Patent 4,610,678 issued to

The wicking of liquids in the x-y plane is believed to be due
to the provision of the valleys 68 formed between the tufted areas.
In some embodiments, it may be desirable for the valleys 68 to .run
in the longitudinal direction so liquids will wick toward the ends
of the sanitary napkin 20. In other embodiments, it may be
desirable for the valleys 68 to run in the transverse direction so

~the laminate will be longitudinally extensible.

In other alternative embodiments, both the topsheet 28 and the
acquisition layer 34 can be stretched prior to fusing the same
together.

_ In another alternative embodiment, the fusion bonding may be
used either as a primary means or a suﬁplemental means of providing
apertures 29 in the film topsheet 28. Prior to bonding, the
topsheet 28 may be an unapertured film, or it may have less
apertures than desired in the finished product. The apertures 29
could be formed by the device 74 shown in Figure 8A. The fusion
may, in the first case, form all of the desired apertures 29 in the
topsheet 28. 1In the second case, the fusion may provide a number of
apertures that supplements the number originally in the topsheet 28
to provide a total desired numbér of apertures.

_ In still another alternative embodiment shown in Figure 17, the
fusion could create a different type of bond structure.

Figure 17 shows an embodiment in. which a portion of the
topsheet 28 is heated to cause it to become soft and pliant. The
heated area of the topsheet 28 is subjected to a reatively high
pressure to create bonded areas 44. The topsheet 28 is not heated

ot b s e o B SETEY

e e
REPLACEMEN! SHEET
- 42 SEP 1996

@




48 Vei sman, et al. on Septenber 9, 1986; U. S. Patent 4,673,402 issued to
Wei sman, et al. on June 16, 1987; U. S. Patent 4,695,278 issued to Lawson on
Sept enber 22, 1987; U.S. Patent 4,704,115 issued to Buell on Novenber 3,
-1987; U.S. Patent 4,834,735 issued to Alemany, et al. on My 30, 1989;

U.S. Patent 4,888,231 issued to Anfstadt on Decenber 19, 1989; and
U S. Patent 4,909,803 issued to Azi.z, et al. on March 20, 1990. The

di scl f all tents, . t | i cat,i d patents which
sue ther con, <ASUMbIuhahs st} BOMEASRBF A ATBI PORE $45iBS oy Rrevees.

appl i cations), Thedtdpshédtcas imanerindnt thusedddelsr matglfitas tddeit berddscedmpl etalyar e

hereby | ncorporcq%géj Jﬂx Jp%fr%r%gcfg qﬁr_ﬁienbomletd &r%as. Thus, the bonding forms
bonded areas 44 in which the original apertures 29 provide the
drainage passageways. The heating does, however, cause the
three-dimensional film to collapse into a virtually two dimensional
structure in the area of the bond 44. The heating may also cause
the apertures 29 in the film 28 to assume irregular shapes.

The bonds 44 in Figure 17 are formed when the pliant topsheet
28 material is forced into contact with the fibers 42 of the
nonwoven. This causes the topsheet 28 material to become entangled
around the fibers-42. As shown in Figure 17, this may cause some

fibers 42 to extend into apertures 29 or outward from an aperture
29.

A particularly preferred type of topsheet 28 material that can
be used in the embodiment shown in Figure 17 is a heat sealable
film. Heat sealable films can be used to create such a bond 44 at
lower temperatures and pressures. Heat sealable films are available
with a layer or side that is heat sealable and another that is not.
Such a film is useful in that it could be placed with the heat
sealable side adjacent the nonwoven layer and then bonded. Suitable
heat sealable films are commercially available.

The embodiment shown in Figure 17 is another example of a type
of structure that will not interfere with the flow of liquids even
though it may create a shallow bond having a fused area at the
jnterface between the two bonded layers.

While several preferred sanitary napkin embodiments of the
present invention have been described, numerous other_ types of
sanitary napkins are available and are disclosed in the literature.
These could be provided with the fused layers of the present
invention. These sanitary napkins include those disclosed in U.S.
Patent 4,285,343, issued to McNair on August 25, 1981; U.S. Patents
4,589;876 and 4,687,478, issued to Van Tilburg on May 20, 1986 and
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expressly not admtted, however, that any of the docunents

I ncorporated by reference herein teach or disclose the present invention.
It i's also expressly not adnitted that any of the commercially
avai l able materials or products descrl ed herein teach or disclose the
present invention. The present i nvention, thus, provides absorbent
articles having bonding between their |layers, particularly their uppernost

liquid ervi er t PRI Jah al S U ' der
q per Visgygsd age %3137 b@éfgg?i%é?h%s. pheEnteds 3§ AR TERY S%Sf‘,gbﬁ d

prol onged use. S

. ', . 0
Strength 180['§sKed Pl Ospaen, et al. omrApridof 2y (1998 ard 1A gd&cr 19d bel ow
is used to enspectiivaly;t hdad bodiPagedtat Wg650,126¢ bnrds 5] 00BYEE8S isSued to

3‘;‘;‘; lc;leg‘é' |y éﬁ%&%‘%nsiuédli‘tzf,h?seri ARG NE1283 Wibdy NREspRANALS [P, he
| US. Patent Application Serial No. 07/605,583 filed October 29, 1990
in the name of Visscher, et al. '

The terms "pantiliner" or "panty liner" refer to .absorbent
articles that are less bulky than sanitary napkins which are-
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners that could be
described with the used layers described herein are disclosed in
U.S. Patent 4,738,676 entitled "Pantiliner" issued to Osborn on
Apri[ 19, 1988. .

The term "incontinent article" refers to pads, undergarments
(pads held in place by a suspension sysiem of same type, such as a
belt, or the 1like), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the Tlike,
regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided with
the fused layers described herein are disclosed in U.S. Patent
4,253,46) 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 Numbers 07/637,090 and

07/637,571 filed respectively by Noel, et al. and Feist, et al. on
January 3, 1991.

The term "diaper" refers to a garment generally worn by infants
and incontinent persons which is drawn up between the legs and
fastened about the waist of the wearer. Suitable absorbent articles
at Yeast some of which are in the form of diapers which could be
provided with fused layers are disclosed in U.S. Patent Re. 26,152,
issued to Duncan, et al. on January 31, 1967; U.S. Patent 3,860,003
issued to Buell on January 14, 1975; U.S. Patent 4,610,678 issued to

REPLACEMENT SHEET|
12 SEP 199




The *80[err] Peel Test essentially involves placing the fused

layers in a tensile tester and applying forces to pull the layers apart.
The test is referred to as a "180[err] peel" test because of the direction
in which the peeling forces are applied. The sanple is partially peeled

and oriented so that the unpeel ed port?QNICﬁ the sanple and the layers to
be peel ed apart forma configuration that

peel i ng 1 or coleiamine pEh AT FF el Gisble, o6y, P2 rElenb b7} Q020 img | THE
peel ed conponéat¥eisman, et al. on June 16, 1987; U.S. Patent 4,695,278 issued to
Lawson on September 22, 1987; U.S. Patent 4,704,115 issued to Buell
on November 3, '1987; U.S. Patent 4,834,735 issued to Alemany, et al.
on May 30, 1989; U.S. Patent 4,888,231 issued to Angstadt on
December 19, 1989; and U.S. Patent 4,909,803 issued to Aziz, et al.

on March 20, 1990.

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 description 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.

The present invention, thus, provides absorbent articles having
bonding between their layers, particularly their uppermost liquid
pervious layers, that maintains sustained attachment even under
prolonged use.

4. Test Methods.

Bond Strength 1800 Peel Test

The 1800 Peel Test described below is used to ensure that the
bonding between the fused layers is sufficiently strong so that the
topsheet 28 will not separate from the underlying layer.

The 1800 Peel Test essentially involves placing the fused
layers in a tensile tester and applying forces to pull the layers
apart. The test is referred to as a "1800 peel” test because of the
direction in which the peeling forces are applied. The sample is
partially peeled and oriented so that the unpeeled portion of the
sample and the layers to be peeled apart form a configuration that
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PRI NCrPLE The tensile tester is a device constructed in such a way
that gradually increasing extension is snoothly applied to a defined
saitpl e, separating the |layers, until one of the conponents of the sanple
fails (breaks) or the conponents sepgrate. SCOPE This procedure is

applicable to | ayered materi al s. APPARATUS Condi ti oned Room
Controlled to 73 +/- 2[err]F, 50 +/- 2%

resembles two uppercase letter “"L‘s" placed back to back. The
peeling forces are then applied in opposite directions on the
partially peeled components.

PRINCIPLE

The tensile tester is a device constructed in such a way that
gradually increasing extension is smoothly applied to a defined
sample, separating the layers, until one of the components of the
sample fails (breaks) or the components separate.

SCOPE

This procedure is applicable to layered materials.

APPARATUS

Conditibned Room Controlled to 73 +/- 2°F, 50 +/- 2%
relative humidity.

Oven : Cole Parmer model N-05015-10. Cole-Parmer
International, 7425 North Oak Park Avenue,
Chicago, I11inois 60648 or equivalent.

Holding Stand An qlumfnum stand with 1 inch wide spring
clamps.
J.D.C. Cutter Double edge cutter, 1 inch (25.4 mm) wide,

‘equipped with safety shield. Thwing-Albert
Instruments Co., 10960 Dulton Rd.,
Philadelphia, Pa., 19154, or equivalent.

Electronic Tensile Universal constant rate of elongation

Tester tensile testing machine with strip chart
recorder, having a full range of 1000
grams, with other ranges available as
necessary. Instron 1122 or 4201, Instron
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relative humdity. Oven
Col e- Par ner

Col e Par ner nodel N—05015Q10.
I nternational, 7425 North Oak Park

Avehue, Chi cago, Illinois 60648 or equival ent.
Hol di ng St and An alum numstand with 1 inch w de spring
cl anps. J.D.C. Cutter Doutfl e edge cutter, 1 inch (25.4 nm)

w de, equ
| nstrunments Co., 10960 Dul t on

i pped with safety shield. Thw ng-Al bert

Phi | adel phi a, Pa., 19154, or equi Oofngifering  corpu . Cagten. Hass; o or
Uni versal constant rate of el ongati Bwing-Albertest bntellect 500 otendile

testing machine with strip chart
a full range of 1000 '

Jaws

SAMPLE PREPARATION

Sample according to

Thwing-Albert Instruments Co.. §6¥00fhtoR@VI NY
Rd., Philadelphia, Pa.,. 19154 or
equivalent.

Light duty, with 1line contact fafes

(barline). Obtain from  appropriate
instrument manufacturer as listed above.

the Sampling Instructions. Condition the

samples in a conditioned room at 73 +/- 2°F, S0 +/- 2% relative

humidity for a minimum of

Label each sample i

2 hours.

n one corner for identification. Be sure

not to label in such a way that the pen marks are in the area to be

tested.

for samples to be tested in the Machine Direction (MD)

Using a J.D.C. cutter, cut four strips 1 inch (25.4 mm) in CD

by approximately 6 inches

(152.4 mm) in MD.

- For samples to be tested in the Cross Machine Direction (CD)

Using a J.D.C. cutter, cut four strips 1 inch (25.4 mm) in MD
by approximately 6 inches (152;4lmm) in CD.

INSTRUMENT PREPARATION

Calibrate and zero the tensile tester according to the
manufacturer’s instructions. Choose a load cell so that tensile
results for the strip tested will be between 25% and 75% of the
capacity of the load cell or load range used. This range is
initially set to 500 grams full-scale.
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grans,>w th other ranges avail abl e as necessary.

I nstron 1122 or 4201, {instron 50
Engt neering Corp., Cant on MassS. , or

Thwi ng- Al bert Intellect 500 or 11,

Thwi ng- Al bert Instrunents Co., 10960 Bulton : Rd. ,
Phi | adel phi a, Pa. , 19154 or equi val ent .
Jaws Li ght duty, Wi t h l'ine contact faces

Set the gauge length at 1 inch.

Set the instrument crosshead to operate at 22 inches per minute
(+ 2 inches per minute).

Set the chart speed at 5 inches per minute.

Set the tensile tester so that the crosshead travels for a
"distance of 10.4 inches. This will allow the tensi]e tester to
monitor the forces generated while peeling the sample a total of 7.3
inches.

Zero. the instrument so that the pen rests on the vertical zero

line (distance axis) of the chart. Revolve the chart so that the
pen also rests on one of the heavy horizontal lines (load axis) of
the chart. Label the chart paper with the sample code, direction
tested (MD or CD), date the test is being performed, full-scale load

value, chart speed, crosshead speed, gauge length, and name of test
(Bond Strength).

JEST PROCEDURE

_ By hand, separate approximately 1.5 inches of the sample on one
end of the sample strip. Place approximately 0.5 inch of the one
layer of the'Samp1e into the upper jaw of the tensile tester. Close
the jaw. Place the remaining layer(s) into the lower jaw with
enough tension to eliminate any slack, but not enough to move -the
pen off the zero mark. Close this jaw.

Start the tensile tester and recorder simultaneously as
described by the manufacturer’s instructions.

After the sample components separate (or one of the components
fails (breaks), stop the chart and return the tensile tester to its
inftial starting position. Remove the sample from the jaws and
position the chart for the next sample.

REPLACEMEI\__ILSHE_E‘,T |
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(barl tne). Obtain from  appropriate

I nstrunent manufacturer as |isted above. SAMPLE PREPARATI ON Sampl e
according to the Sanpling Instructions. Condition the sanples in a
conditioned roomat 73 +/- 2[err]f, 50 +fs 2%rélative humdity for a

m ni rum of 2 hours. Label each sanple in one corner for

I dentification. Be sure not to |abel in such a way that the pen narks are
in the area to be tegdpedt theFProctadml @6r te@chaen®iling JampléatMshi ne
Direction (M) Using a J.D.C. cutter, cut four strips 1 inch (25.4

mm) in CD by approximately 6 inches (152.4 mm) in MD
CALCULATIONS/REPORTING : :

The most common points of interest in the analysis are the
. loads (grams force) at separation and at failure.

A. Bond Strength Force at Separation

For those instruments that are not able to capture and report
the average forces of the sample separation, use a ruler as a
straight edge and physically determine the average force of
separation on the chart to the nearest gram. Ffor those instruments
that are capable of capturing and reporting forces, read the average
force of separation from the digital display to the nearest gram}

B. Bond Strength Force at Failure

For those. instruments that are not able to capture and report
the peak force of the sample failure, physically determine the peak
force of failure on the chart to the nearest gram. For those
instruments that are capable of capturing and reporting forces, read
the peak force of failure from the digital display to the nearest
gram.

2 Average and report the four readings of average grams forces of
the samples 1) separation and/or 2) peak force of the sample failure
to the nearest gram. The bond strength force at separation is used
‘to determine the average peel strength described above.

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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For sanples to be tested in the Cross Machine Direction (CD) Using a

J.D.C. cutter, cut four strips 1 inch (25.4 nm in MD by approximately 6
i nches (152.4 m) in CD. | NSTRUMENT PREPARATI ON Cali brate and
zer__jjje__LensJ—l—e——t—ester according to the manufacturer’

i nstr a load cell ~ so that tensile results for the strip
testeﬂi!}“fm“mmnn 25% and 75% of te capacity - of the |l|oad cell

crange‘l U#sed. © This range is initially set to 500 grans
full-scale.: -

WHAT IS CLAIMED IS:

1. An absorbent article comprising a liquid pervious apertured
thermoplastic film topsheet, a liquid impervious backsheet
having a garment-facing face and being Jjoined to said
topsheet, and an underlying layer having a thickness and
preferably being liquid pervious, and more preferably also
being absorbent, positioned between said topsheet and said
backsheet, wherein said absorbent article is characterized in
that said topsheet is fused to said underlying layer at
individual bonded areas that penetrate the topsheet and at
least part of the way into the thickness of said underlying
Jayer without penetrating the garment-facing face of said
backsheet, and at least some of said bonded areas provide
structures with drainage passageways for 1liquids to pass
through to said underlying layer.

2. The absorbent article of Claim 1 wherein said underlying
layer comprises a component selected from the group
consisting of: an absorbent core; a fibrous acquisition
layer; an absorbent core comprising an uppermost fibrous
acquisition layer wherein said acquisition layer is comprised
of at least some synthetic fibers; or, one of the foregoing
components wherein said component is comprised of at least
some synthetic fibers.

3. The absorbent article of Claim 2 having a Tlongitudinal
centerline wherein said underlying layer comprises an
acquisition layer, and said absorbent article is additionally
characterized by at least one of the following features:

a majority of said fibers of said acquisition layer are
oriented in the same general direction as the
longitudinal centerline;
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~Set the gauge length at 1 inch. Set the instrument crosshead to

operate at 2

chart sp
t he crosgi ﬁ
the tenshilee

sanple a total

lnute (+ 2 inches per mnute). Set the

' ﬁ“ﬂer m nut e. Set the tensile tester so that
“‘ “‘E a distance . of 10.4 inches. This will allow

ester to rfonitor the foregs generated while peeling the
of 7.3 inches.

said acquisition layer comprises a spunlaced nonwoven
fabric; and,

said acquisition layer is comprised of at . least some
fibers provided with a permanently wettable finish.

The absorbent article of Claim 1 having a longitudinal
centerline, a longitudinal central region located along and
being centered about said longitudinal centerline, and
longitudinal side regions laterally outboard of said
longitudihal central region, wherein said bonded areas have a
circular plan view shape, and some of said bonded areas being
relatively large, and some are relatively small, wherein said
large bonded areas are located in said longitudinal central
region and said small bonded areas are located in said
longitudinal side regions.

The absorbent article of Claim 1 wherein said topsheet has a
first melting temperature and said underlying layer comprises
a web comprising fibers having a second melting temperature
which is higher than said first melting temperature, and said
topsheet is fused to said underlying layer at discrete bonded
areas, said fusion having taken place at a temperature below
said second melting temperature so that said fibers remain in
their original state, and said fusion defines apertures which
extend through said topsheet and into at least part~of the
way into the thickness of said underlying layer.

The absorbent article of Claim 5 wherein said underlying -
layer has a body-facing face and a garment-facing face, and
said bonded areas comprise a base located " between the.
body-facing face and the garment-facing face of said
underlying layer, side walls comprised of an upper portion,
and a lower portion, wherein at least one of said side walls
or said base is prqvided with drainage passageways into said
underlying layer. '
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on-:‘one i zontal l-ines (load axis) of the chart. Label the
chart ganpl e code, direction tested (MD or CD), date the
test is being performed, full-scale kgad val ue, chart speed, crosshead
speed, ‘gauge |l ength, and nane of test (Bond Strength). TEST PROCEDURE
By hand, separate approximtely 1.5 inches of the sanple on one end of the

sanpl e strip. Pl ace approxwrate%/ 5 inch o gone | ayer gf t he sanpl e
into the upper %j-awASf 2b3pEbeNEnaTY ig)¢ SOMRFISIRY G "I"H pexyaous F‘Fpa? gety Re

remai ning | ayer (s)liquid oimpeheiout owackstmet wijoinednologhsatidntiopsheet, elanni nat e

any stack, but not ggHARe ' QoftP fos'iEForkE” tdbledn" 376" Boptbdt ML Fail" ©
backsheet, said absorbent article characterized in that
said absorbent core comprises a homogeneous blend of fibers
comprising a first group of short, low denier, hydrophilic
fibers selected from a group comprising natural fibers,
synthetic fibers or cross-linked cellulose fibers, and a
second group of longer, higher denier synthetic fibers, said
second group of fibers comprising between 5 and 20% of said
absorbent core, by weight, and said absorbent core has a
density of at least 0.09 g/cm3.

ZerQWhat the pen rests on the vertical zero line
- (dis ar‘jﬁlﬁmeM‘m“chart Revol ve the chart so that the pen also rests

8. A liquid per\'rious topsheet for an absorbent article, said
topsheet being selected from the group consisting of:

an apertured film having an underside and non-elastic
hydrophilic nonwoven fibers attached to the underside of
said apertured film by mechanical entanglement;

an aﬁertur,ed film having an underside and non-elastic
hydrophilic  nonwoven fibers comprising = synthetic
polymeric, thermob’lastic material melted onto - the
underside of film; or

an apertured film having an underside and a nonwoven
fibrous layer fused to said apertured film at discrete
points of attachment when at least one of said film or
said fibrous layer was in a contracted condition to form
an elastically extensible laminate.

9. The absorbent article of Claim 1 wherein said topsheet has a
body-facing face and a core-facing face, and said topsheet
comprises a nonwoven material forming at least part of said
body-facing face of said topsheet and an apertured plastic
film forming at least part of said core-facing face of said
topsheet, wherein said film is treated with a surfactant to
entlance the overall permeability of said tOPSheTﬁEPLAChME HH@ET

) i
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Start—-the tensile tester and recorder sinultaneously as described by

the ma m S uctions. After the sanple conponents
. separ a’[] ﬂmmnmﬁ"ﬂﬂmtconponents fails (breaks), stop the chart . and
return tfhectersihe g€ r toits initial starting position. Renove t he
sanple fromthe jaws and position thggchart for the next sanple.

52 Repea.t the procedure for each renai ning sanple strips.

10. A method of joining two liquid pervious components of an
absorbent article in a face-to-face relationship, wherein one
‘of said components comprises a three-dimensional apertured
thermoplastic film that may serve as a topsheet for 'said
absorbent article, - said method characterized in that it
comprises the steps of:

(a) providing a first liquid pervious component comprising a
three-dimensional apertured thermoplastic film topsheet
that is comprised of a first material which has a first
melting temperature, said first component having a first
surface and a second surface;

(b) providing a second liquid pervious component comprised
of a fibrous second material which has a second melting
temperature which is higher than said first melting
temperature, said second component having a first
surface and a second surface;

(c) placing said topsheet in a face-to-face relationship
with said second component so that the second surface of
said topsheet is adjacent said first surface of said
second component; and

(d) fusing said topsheet to said second component at
discrete points, said fusion taking place at such a
temperature that portions of said topsheet become soft '
and compliant and at such a pressure that: (i) said
portions of said three-dimensional topsheet collapse and
.attach to some of the fibers of said fibrous second
material; (if{) at least some of said apertures in said
topsheet remain at least partially open; and, (iii) said
fibrous second material remains unmelted.
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CALCUL:ATI ONS/ REPORTI NG The nost common points of interest in the
analysis are the |oads (grans force) at separation and at failure. A
Bond Strength Force at Separation For those instrunments that are
able to capture and report the average forces of the sanple separation,
aruler as a straight edge and physggally determne the average

force

of separation on the chart to the nearest gram For those
instruments that are capable of capturing and reporting forces,

read the

not
use

average force of sepABSORBENT ARTICLE i HAVING FUSERDYLAYERSEe near est gram

B

Bond Strength Force at Failure

ABSTRACT TRIS SHEET HAS BEEN
REPLACED

An absorbent article, such as a diaper, sanitary napkin, adult
incontinent device, and the like having fused layers is provided.
The absorbent article preferably comprises a liquid pervious
thermoplastic apertured film topsheet, a liquid' impervious
backsheet, an absorbent core, and a fibrous acquisition web of
spunlaced nonWoven fibers. The absorbent core is positioned
between the topsheet and backsheet which are joined at least
about a portion of the periphery of the absorbent article and the
topsheet is fused to the acquisition web at discrete points of
attachment. The acquisition web is positioned between the
topsheet and the absorbent core.

FICURE 8 . : Tth Sheet Has Been Rep

.

[e———cry et 3
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For tkose instrunents that are not ‘able to capture and report the peak
force of the sanple failure, physically determne the peak force of failure

on.- the chart to the nearest gram For those instrunments that are
capabl e of capturing and reporting forces, read the peak force of failure
fromthe digital display to the nearest gram Average and report the

four readings of average grans forces of the sanples 1) separation and/or
2) peak force of the sanple failure ltol®@he nearest gram The bond strength
force at separation is used to determ ne the average peel strength

descri bed above. . Wi | e parti;gigr;gnbodinents of the present

I nvention have been illustrated a gscribed, it would be obvious to

those skilled in the art that vari.ous qtherzchanges and nodifications can
be made without departing from the spfrit/énd scope of the invention. ’

29
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WHAT FS CLAIMED IS: 1. An absorbent article conprising a liquid pervious
apertured thernoplastic filmtopsheet, a liquid inpervious backsheet
hawvi ng a garnent-facing face and being joined to said t opsheet, and an
underlying | ayer having a thickness and preferably being |iquid

pervi ous, and nore preferably al so bei ng absorbent, positioned between
said topsheet and said backsheet, wherein said absorbent article is
characterized in 2 /10 -

oo G S G At S S S g —— o\l
S o — -~
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that said topsheet is fused to said underlying |ayer at I ndi vi dual
bonded areas that penetrate the topsheet and at | east part of the way
i nt+o the thickness of said underlying | ayer without penetrating the
garnent-facing face of said backsheet, and at |east sone of said
bonded areas provide structures wth drai nage passageways for |iquids
to pass through to said underlying layer. 2. The absorbent article
of Claim1l wherein said underlying | ayer conprises a conponent
selected from the group c@yIoting of: an absorbent core; a
fibrous acquisition | ayer; an absorbent core conprising an upper nost
fibrous acquisition layer wherein said acquisition layer is conprised
of at least sone synthetic fibers; or, one of the foregoing conponent s
wherein said conponent is conprlsed of at |east sonme synthetic fibers.
3. The absorbent article of Gaim 2 having a |ongitudinal

centerline wherein said underlying | ayer conprises an acqui sition

| ayer, and said absorbent article is additionally characterized by at
| east one of the follow ng features:

Fig.7A

27
29
| 28a
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a nhjprity of said fibers of said acquisition |ayer are

in the sanme genera
centerline;
spunl aced nonwoven

oriented
direction as the | ongi t udi na
said acquisition |layer conprises a
fabric; and, said acquisition |ayer

I's conprised of at |east sone

4/ 10
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|

fibers prOV|ded with a pernanently wettable finish. 4. The absorbent
article of "Claim 1 having a | ongitudinal centerline, a

| ongi tudi nal central region |ocated al ong and being centered about
said longitudinal centerline, and | ongi t udi nal side regions

| aterally outboard of said | ongi tudi nal central region, wherein sai d
bonded areas have a circular plan view shape, and sone of said bonded
areas being relatively large, and sone are relatively small, -wherein
sai d | arge bonded areas are located in said |ongitudinal central

region and said small bonded areas are |located in said | ongi t udi nal
side regions. 5. The absorbent article of Caim1l wherein said topsheet
has a . first melting tenperatuge d said underlying | ayer conprises

a web conprising fibers having a sségﬁﬁ melting tenperature which is
hi gher than said first nelting tenperature, and said ~ topsheet is fused
to said underlying | ayer at discrete bonded areas, said fusion having
taken place at a tenperature bel ow said second nelting tenperature so
that said fibers remain in their original state, and said fusion
defines apertures which

Fi.g. 11

T ( 28 52 28]
y4 "‘\lf:\ﬂ@ ﬁﬂ ﬂ
34
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Fig.12
50 28
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extend through said topsheet and into at |east part of the way into
. the thickness of said underlying.layer. 6. The absorbent article of O aim

5 wherein said underlying | ayer has a body-facing face and a a
garnment -facing face, and sai d bznfgg areas conprise a base | ocated
bet ween t he body-facing face fn garnent-facing face of said
underlying layer, side walls conprised of an upper portion, and a
| ower portion, wherein at |east one of said side walls or said base is
provi ded wi th drai nage passagewaySpd3® O i underlying | ayer
' t 20 .
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7. An absorbent article conprising a |liquid pervious topsheet, a

| i quid inpervious backsheet joined to said topsheet, an absor bent core
posi ti oned between said topsheet and said backsheet, sai d absorbent
article characterized in that sai d absorbent core conprises a
honobgeneous blend of fibers = conprising a first group of short, |ow
deni er, hydrophilic fibers selected froma group conprising natural
fibers, synthetic fibers or cross-linked cellulose fibers, and a
second group of longer, higher denier fHDhetic fibers, said second
group of fibers conprising between 5 and 20% of said absorbent core, by
wei ght, and said absorbent core has a density of at |east 0.09
g/cmerr]. 8. Aliquid pervious topsheet for an absorbent article, said
t opsheet being selected fromthe group consisting of: an
apertured film having an underside and non-el astic hydr ophilic
nonwoven fibers attached to the underside of said apertured film
by nechani cal entangl enent;

Fig. 14
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an apertured filmhaving an underside and non-el astic hydr ophilic

nonwoven fibers conprising synthetic pol yneri c,
thernoplastic material nelted onto the underside of film or
an apertured filmhaving an underside and a nonwoven : fibrous
| ayer fused to said apertured filmat discrete poi nts of -
attachnent when at |east one of said filmor - said fibrous |ayer
was in a contracted condition to form an elastically extensible
lam nate. " 9. The absorbent article of Claim1 wherein said topsheet has a
body-facing face and a core-facing face, and sai.d topsheet conprises a
nonwoven nmaterial form ng at Iea&/lﬁrt of said body-facing face of
sai d topsheet and an apertured plastic filmformng at |east part of
said core-facing face of said - topsheet, wherein said filmis treated
with a surfactant to enhance the overall perneability of said
t opsheet. ' : :

Fig.15

20 28
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56 10. A method of joining two |iquid pervious conponents of an

absorbent article in a face-to-face rel ationship, wherein one of said
conponents conprises a three-dinensional apertured thernoplastic film
that may serve as a 'topsheet for said absorbent article, said nethod
characterized in that it conprises the steps of: (a) providing a
first liquid pervious conponent conprising a - t hr ee- di nensi onal
apertured thernoplastic filmtopsheet that is conprised of a first
mat eri al which has a first melting tenperature, said first

conponent having a first surface and a second surface;

9/10
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(b) providing a second Iiquid pervious conponent conprised of a
fibrods second material which has a second nelting t enperat ure
whith is higher than said first nmelting tenperature, said second
conponent -having a first surface and a second surface; - (c) -
pl acing said topsheet in a face-to-face relationship with said
second conponent so that the second surface of "said topsheet is
adj acent said first surface of said second conponent; and

(d) fusing said topsheet to said second conponent at di screte

poi nts, said fusion taking place at such a t enperat ure that
portions of said topsheet becone soft and conpliant and at such a
pressure that: (i) said "ngqgtions of said three-di nensi onal

t opsheet col |l apse and attach to sone of the fibers of said
fibrous second material ;> (i) at |east sone of said apertures in
sai d topsheet renmain at |east partially open; and, (iii) said
“fibrous second material remains unmelted. ' : :
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. SEARCH REPORT Application No. 9603681‘-9

E:XT OF THE ABSTRACT -

ABSORBENT ARTICLE HAVING FUSED LAYERS

An absorbent article (20), such as a dlaper sanitary napkin, adult incontinent dev1ce and the
like having fused layers is provided. The absorbent article preferably comprises a liquid
pervious thermoplastic apertured film topsheet (28), a liquid impervious backsheet, (30) and
absorbent core (32), and a fibrous acquisition web (34) of .spunlaced nonwoven fibers. The
absorbent core is positioned between the topsheet and backsheet which are joined at Jeast
-about a portion of the periphery of the absorbent article and the topsheet is fused to the
acquisition web at discrete points (44) of attachement The acqulsmon web is posmoned
between the topsheet and the absorbent core.

Figure 8
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