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(57) ABSTRACT 

An absorbent article having a liner, an outer cover, and an 
absorbent body disposed therebetWeen. The absorbent body 
includes a non-Woven absorbent structure having a length, a 

thickness, a Width and opposite side edges generally de?n 
ing the Width of the structure. The thickness of the absorbent 
structure is non-uniform along at least one of the length and 
the Width of the absorbent structure and the opposite side 
edges of the absorbent structure are substantially uncut 
along the length of the absorbent structure. The absorbent 
structure is of unitary construction of absorbent ?bers and 
binder ?bers activated to form inter-?ber bonds Within the 
absorbent structure. In another embodiment, the Width of the 
absorbent structure is non-uniform along the length of the 
absorbent structure and the opposite side edges of the 
absorbent structure are substantially uncut along the length 
of the absorbent structure. 
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FIG. 3 
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ABSORBENT ARTICLE WITH STABILIZED 
ABSORBENT STRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part patent 
application of US. patent applications Ser. No. 10/034,079 
entitled Targeted Bonding Fibers for Stabilized Absorbent 
Structures; Ser. No. 10/034,021 entitled Absorbent Struc 
tures Having LoW Melting Fibers; Ser. No. 10/037,385 
entitled Method and Apparatus for Making On-Line Stabi 
liZed Absorbent Materials; and Ser. No. 10/033,860 entitled 
Targeted On-Line StabiliZed Absorbent Structures; all of 
Which Were ?led on Dec. 20, 2001 and are fully incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates generally to absor 
bent articles, such as those used as personal care products, 
and more particularly to such an absorbent article having an 
absorbent body comprised at least in part of a stabiliZed 
nonWoven absorbent structure. 

[0003] Absorbent articles ?nd Widespread use as personal 
care products such as diapers, children’s toilet training 
pants, adult incontinence garments, medical garments, sani 
tary napkins and the like, as Well as surgical bandages and 
sponges. These articles absorb and contain body Waste and 
are typically disposable in the sense that they are intended to 
be discarded after a limited period of use; i.e., the articles are 
not intended to be laundered or otherWise restored for reuse. 
Conventional disposable absorbent articles comprise an 
absorbent body disposed betWeen a liner adapted for con 
tiguous relationship With the Wearer’s skin and an outer 
cover for inhibiting liquid body Waste absorbed by the 
absorbent body from leaking out of the article. The liner of 
the absorbent article is typically liquid permeable to permit 
liquid body Waste to pass therethrough for absorption by the 
absorbent body. 

[0004] In one general practice of forming ?brous Webs 
(commonly referred to as airforming) for use as an absorbent 
body in such absorbent articles, discrete ?bers such as 
cellulosic or other suitable absorbent ?bers are introduced 
into an airforming device along With particulate or ?brous 
superabsorbent material. The absorbent ?bers and superab 
sorbent particles are entrained in an air stream Within the 
airforming device and directed onto a foraminous forming 
surface upon Which the mixture of absorbent ?bers and 
superabsorbent particles are collected to form an absorbent 
?brous Web or structure. 

[0005] Airforming devices employed in high-speed com 
mercial operations typically have a forming surface con 
structed of a Wire screen or ?uted grid, and one or more form 

members Which, together With the Wire screen or ?uted grid, 
generally de?ne the length, Width and thickness pro?les of 
the absorbent structure to be formed on the forming surface. 
A pneumatic ?oW mechanism, such as a vacuum suction 
system, draWs the airentrained ?ber stream Within the air 
forming device onto the forming surface, and pass the 
air?oW through the forming surface has been employed in 
high-speed commercial operations. By using such an air 
forming device, absorbent structures have been formed With 
gradations in basis Weight (e.g., thickness) along the length 
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and/or Width of the absorbent structure, and have also been 
formed to have a generally non-uniform Width. 

[0006] While airformed absorbent structures that comprise 
a mixture of absorbent ?bers and superabsorbent material 
have proven useful in making absorbent bodies of preferred 
shapes and siZes for various absorbent articles, further 
improvement is desired. More particularly, such absorbent 
structures lack the structural integrity or stability to maintain 
its original shape (e.g., length, Width and particularly thick 
ness) folloWing repeated liquid insults by the Wearer. 

[0007] To this end, it is knoWn to use a conventional 
airlaying process to form a stabiliZed absorbent Web or 
structure in Which binder materials have been added to the 
structure. Such binder materials have included adhesives, 
poWders, netting, and binder ?bers. The binder ?bers have 
included one or more of the folloWing types of ?bers: 
homo?laments, heat-fusible ?bers, bicomponent ?bers, 
meltbloWn polyethylene ?bers, meltbloWn polypropylene 
?bers, and the like. 

[0008] In conventional airlaying systems, binder ?bers are 
mixed With absorbent ?bers and superabsorbent materials 
and the mixture is then deposited onto a porous forming 
surface by using a vacuum system to draW the ?bers onto the 
forming surface. The structure formed on the forming sur 
face is then heated to activate the binder ?bers Whereby at 
least a portion of the binder ?bers melt and form inter-?ber 
bonds With the absorbent ?bers to form a stabiliZed struc 
ture. 

[0009] Such conventional airlaying systems, hoWever, 
have been limited With regard to the lengths of the binder 
?bers that can be ef?ciently employed. In the operation of 
the conventional systems, the lengths of the binder ?bers 
have typically been 6 mm or less. Attempts to use longer 
binder ?bers have caused plugging of distribution screens, 
non-uniform distribution of ?bers, ?ber clumping, and other 
basis Weight uniformity problems. Such airlaying systems 
have also required the use of excessive amounts of energy. 
Where the binder ?bers are heat-activated to provide the 
stabiliZed Web structure, it has been necessary to subject the 
structure to an excessively long heating time to adequately 
heat the binder ?bers. For instance, typical heating times 
With through-air bonding systems are in the range of 7-8 
seconds. Additionally, it has been necessary to subject the 
?brous Web to an excessively long cooling time, such as 
during roll storage in Warehouses, to establish and preserve 
the desired stabiliZed structure prior to further processing 
operations. 

[0010] As a result, conventional airlaying systems have 
been inadequate for manufacturing stabiliZed absorbent 
structures directly in-line on consumer product converting 
machines at high-speeds. Rather, Where stabiliZed absorbent 
structures are desired for use in making absorbent bodies for 
absorbent articles, the common approach has been to manu 
facture Wider than needed stabiliZed Webs off-line Whereby 
the Webs are rolled and stored for subsequent use in separate 
manufacturing machines. 

[0011] One particular disadvantage of such an approach is 
that conventional airlaying systems are limited as to dimen 
sioning of the stabiliZed structure formed thereby. More 
particularly, the stabiliZed structure formed by existing air 
laying systems has both a uniform Width (e.g., straight side 
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edges) and a substantially uniform basis Weight and thick 
ness. Where a shaped absorbent structure having a non 
uniform Width is desired, such as an absorbent structure 
having a narroWed crotch region, the previously formed 
stabiliZed Web must be unrolled and the side edges of the 
Web must be cut to provide the desired Width pro?le. Such 
cutting and shaping of the selected segments of the stabi 
liZed Web results in excessive Wasted amounts of the stabi 
liZed Web, and has excessively complicated the manufac 
turing operations. In addition, conventional systems have 
resulted in excessive costs associated With the shipping, 
storage, and roll handling of the relatively loW density 
materials. 

[0012] Also, Where a non-uniform basis Weight or thick 
ness is desired, e.g., to provide the absorbent structure With 
a targeted area of increased basis Weight for increased 
absorbing capacity, a smaller (e.g., narroWer) layer must be 
cut from one stabiliZed Web and then overlayed and bonded 
onto a larger stabiliZed Web to increase the basis Weight of 
the absorbent structure at the targeted area. This requires 
additional steps and even further complicates manufacturing 
operations. 

SUMMARY OF THE INVENTION 

[0013] In general, one embodiment of an absorbent article 
of the present invention comprises a liner adapted for 
contiguous relationship With the Wearer’s body and an outer 
cover in generally opposed relationship With the liner. An 
absorbent body is disposed betWeen the liner and the outer 
cover and comprises a non-Woven absorbent structure hav 
ing a length, a thickness, a Width and opposite side edges 
generally de?ning the Width of the structure. The thickness 
of the absorbent structure is non-uniform along at least one 
of the length and the Width of the absorbent structure and the 
opposite side edges of the absorbent structure are substan 
tially uncut along the length of the absorbent structure. The 
absorbent structure is of unitary construction and comprises 
absorbent ?bers and binder ?bers activated to form inter 
?ber bonds Within the absorbent structure. 

[0014] In another embodiment, the absorbent article gen 
erally comprises a liner adapted for contiguous relationship 
With the Wearer’s body and an outer cover in generally 
opposed relationship With the liner. An absorbent body is 
disposed betWeen the liner and the outer cover and com 
prises a non-Woven absorbent structure comprising absor 
bent ?bers and binder ?bers activated to form inter-?ber 
bonds Within the absorbent structure. The binder ?bers are 
multi-component ?bers in Which at least one binder ?ber 
component has a melt temperature that is loWer than a melt 
temperature of at least one other binder ?ber component. 
The absorbent structure has a length, a thickness, a Width 
and opposite side edges generally de?ning the Width of the 
structure. The Width of the absorbent structure is non 
uniform along the length of the absorbent structure and the 
opposite side edges of the absorbent structure are substan 
tially uncut along the length of the absorbent structure. 

[0015] In another embodiment, the absorbent article gen 
erally comprises a liner adapted for contiguous relationship 
With the Wearer’s body and an outer cover in generally 
opposed relationship With the liner. An absorbent body is 
disposed betWeen the liner and the outer cover and com 
prises a non-Woven absorbent structure having a length, a 
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thickness, and a Width. The thickness of the absorbent 
structure is non-uniform along at least one of the length and 
the Width of the absorbent structure. The absorbent structure 
is of unitary construction and comprises absorbent ?bers and 
binder ?bers activated to form inter-?ber bonds Within the 
absorbent structure. The absorbent structure is unmolded 
during and after activation of the binder ?bers. 

[0016] In yet another embodiment, the absorbent article 
generally comprises a liner adapted for contiguous relation 
ship With the Wearer’s body and an outer cover in generally 
opposed relationship With the liner. An absorbent body is 
disposed betWeen the liner and the outer cover and com 
prises a non-Woven absorbent structure having a length, a 
Width, and a basis Weight. The Width of the absorbent 
structure is non-uniform along the length of the non-Woven 
structure and the basis Weight of the absorbent structure is 
non-uniform along at least one of the length and the Width 
of the absorbent structure. The absorbent structure is of 
unitary construction and comprises absorbent ?bers and 
binder ?bers activated to form inter-?ber bonds Within the 
absorbent structure. The absorbent structure has opposite 
major faces Which are substantially unmolded during and 
after activation of the binder ?bers. 

[0017] In still another embodiment, the absorbent article 
generally comprises a liner adapted for contiguous relation 
ship With the Wearer’s body and an outer cover in generally 
opposed relationship With the liner. An absorbent body is 
disposed betWeen the liner and the outer cover and com 
prises a non-Woven absorbent structure comprising absor 
bent ?bers and binder ?bers activated to form inter-?ber 
bonds Within the absorbent structure. The binder ?bers are 
multi-component ?bers in Which at least one binder ?ber 
component has a melt temperature that is loWer than a melt 
temperature of at least one other binder ?ber component. 
The absorbent structure has a length, a thickness, a Width 
and opposite side edges generally de?ning the Width of the 
structure, the Width of the absorbent structure being non 
uniform along the length of the absorbent structure and the 
side edges each having a surface contour no portion of Which 
is concave. 

[0018] In another embodiment, the absorbent article gen 
erally comprises a liner adapted for contiguous relationship 
With the Wearer’s body and an outer cover in generally 
opposed relationship With the liner. An absorbent body is 
disposed betWeen the liner and the outer cover and com 
prises a non-Woven absorbent structure having a length, a 
thickness, a Width, opposite side edges generally de?ning 
the Width of the structure, and opposite major surfaces. The 
thickness of the absorbent structure is non-uniform across 
the Width of the structure along at least a portion of the 
length of the structure. The absorbent structure has a bright 
ness gradient across its Width at said portion in the range of 
about 0.5 to about 3.0 gray units/mm as determined by an 
absorbent structure brightness test. 

[0019] In yet another embodiment, the absorbent article 
generally comprises a liner adapted for contiguous relation 
ship With the Wearer’s body and an outer cover in generally 
opposed relationship With the liner. An absorbent body is 
disposed betWeen the liner and the outer cover and com 
prises a non-Woven absorbent structure having a length, a 
thickness, a Width and opposite side edges generally de?n 
ing the Width of the structure. The Width of the absorbent 
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structure is non-uniforrn along the length of the absorbent 
structure and the side edges of the absorbent structure have 
an edge brightness pro?le de?ned by a second order poly 
nornial function as determined by an edge brightness test. 
The function has a coefficient “a” of the X2 term in the range 
of about —15 to about 20 and a coef?cient “b” of the X term 
in the range of about 10 to about 40. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a plan vieW of an absorbent article of the 
present invention illustrated in the form of a diaper shoWn 
unfastened and laid ?at; 

[0021] FIG. 2 is an exploded cross section taken generally 
in the plane including line 2-2 of FIG. 1; 

[0022] FIG. 3 is a perspective vieW of the diaper shoWn as 
Worn; 

[0023] FIG. 4 is a longitudinal cross-section of an absor 
bent structure of the diaper of FIG. 1 taken generally on the 
longitudinal axis thereof; 

[0024] FIG. 5 is a schematic perspective of apparatus for 
forming an absorbent structure of the present invention; 

[0025] FIG. 6 is an enlarged side elevation of an airforrn 
ing device of the apparatus of FIG. 5; 

[0026] FIG. 7 is a fragmentary cross-section of the air 
forrning device of FIG. 6; 

[0027] FIG. 8 is a schematic perspective of a forming 
drum and forming surface of the airforrning device of FIG. 
6; 
[0028] FIG. 9 is an enlarged schematic of a portion of the 
forming drum and forming surface; 

[0029] FIG. 10 is a schematic perspective of a longitudi 
nal cross-section taken through a portion of the forming 
drum and forming surface; 

[0030] FIG. 11 is a schematic cross-sectional pro?le of a 
cut side edge of a prior art stabiliZed absorbent structure; 

[0031] FIG. 12 is a schematic cross-sectional pro?le of an 
uncut side edge of a stabiliZed absorbent structure of the 
present invention; 

[0032] FIG. 13 is a photograph of the cross-sectional 
pro?le of FIG. 12; 

[0033] FIG. 14 is a photograph of the cross-sectional 
pro?le of FIG. 11; 

[0034] FIG. 15 is a cross-section of a perrneability test 
apparatus; and 

[0035] FIG. 16 is cross-section taken in the plane of line 
16-16 of FIG. 15. 

[0036] Corresponding reference characters indicate corre 
sponding parts throughout the several vieWs of the draWings. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] Referring noW to the draWings and in particular to 
FIG. 1, one example of an absorbent article constructed in 
accordance With the present invention is illustrated in the 
form of a diaper, Which is indicated in its entirety by the 
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reference numeral 21. As used herein, an absorbent article 
refers to an article Which may be placed against or in 
proximity to the body of the Wearer (e.g., contiguous to the 
body) to absorb and/or retain various Waste discharged from 
the body. Sorne absorbent articles, such as disposable absor 
bent articles, are intended to be discarded after a limited 
period of use instead of being laundered or otherWise 
restored for reuse. It is contemplated, hoWever, that the 
principles of the present invention have application in gar 
rnents (including reusable garments) and other absorbent 
articles. For example, the principles of the present invention 
may be incorporated into children’s training pants and other 
infant and child care products, adult incontinence garments 
and other adult care products, rnedical garrnents, sanitary 
napkins and other ferninine care products and the like, as 
Well as surgical bandages and sponges. 

[0038] The diaper 21 is shoWn in FIG. 1 in an unfolded 
and laid-?at condition to illustrate a longitudinal axis X and 
a lateral axis Y of the diaper. The diaper 21 generally 
comprises a central absorbent assembly 23 extending lon 
gitudinally from a front (e.g., anterior) region 25 of the 
diaper through a crotch (e.g., central) region 27 to a back 
(e.g., posterior) region 29 of the diaper. The central absor 
bent assernbly 23 is generally I-shaped, and more particu 
larly hourglass shaped, and has contoured, laterally opposite 
side edges 31 and longitudinally opposite front and rear 
Waist edges or ends, respectively designated 33 and 35. It is 
understood, hoWever, that the diaper 21 may have other 
shapes, such as a rectangular shape or a T-shape Without 
departing from the scope of the present invention. The side 
edges 31 of the diaper 21 extend longitudinally from the 
front region 25 through the crotch region 27 to the back 
region 29 for forming transversely spaced leg openings 37 
(FIG. 3) of the diaper When Worn. 

[0039] The front region 25 generally includes the portions 
of the central absorbent assembly 23 Which extend over the 
Wearer’s lower abdominal region and the back region 29 
generally includes the portions of the central absorbent 
assembly which extend over the Wearer’s loWer back region. 
The crotch region 27 includes the portion extending longi 
tudinally through the Wearer’s crotch from the front region 
25 to the back region 29 and laterally betWeen the Wearer’s 
legs. As Worn on the Wearer’s body (FIG. 3), the diaper 21 
further de?nes a central Waist opening 43 and the leg 
openings 37. 

[0040] With particular reference to FIG. 2, the central 
absorbent assembly 23 of the diaper 21 comprises an outer 
cover, generally indicated at 49, a bodyside liner 51 posi 
tioned in facing relation With the outer cover, and an 
absorbent body, generally indicated at 53, disposed betWeen 
the outer cover and the liner. The outer cover 49 of the 
illustrated embodiment generally de?nes the length and 
Width of the diaper 21. The absorbent body 53 has a length 
and Width Which are less than the respective length and 
Width of the outer cover 49 such that the outer cover extends 
both longitudinally and laterally out beyond the sides and 
ends of the absorbent body. The bodyside liner 51 may be 
generally coextensive With the outer cover 49, or may 
instead overlie an area Which is larger (and Would thus 
generally de?ne the length and/or Width of the diaper 21) or 
smaller than the area of the outer cover 49, as desired. In 
other Words, the bodyside liner 51 is preferably in super 
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posed relation With the outer cover 49 but may not neces 
sarily be coextensive With the outer cover. 

[0041] In one embodiment, the outer cover 49 is stretch 
able and may or may not be someWhat elastic. More 
particularly, the outer cover 49 is sufficiently extensible such 
that once stretched under the Weight of the insulted absor 
bent body, the outer cover Will not retract substantially back 
toWard its original position. HoWever, it is contemplated that 
the outer cover 49 may instead be generally non-extensible 
and remain Within the scope of this invention. 

[0042] The outer cover 49 may be a multi-layered lami 
nate structure to provide desired levels of extensibility as 
Well as liquid impermeability and vapor permeability. For 
example, the outer cover 49 of the illustrated embodiment is 
of tWo-layer construction, including an outer layer 55 con 
structed of a vapor permeable material and an inner layer 57 
constructed of a liquid impermeable material, With the tWo 
layers being secured together by a suitable laminate adhe 
sive 59. It is understood, hoWever, that the outer cover 49 
may instead be constructed of a single layer of liquid 
impermeable material, such as a thin plastic ?lm constructed 
of materials such as those from Which the inner layer 57 is 
constructed as described later herein, Without departing from 
the scope of this invention. The liquid impermeable inner 
layer 57 of the outer cover 49 can be either vapor permeable 
(i.e., “breathable”) or vapor impermeable. 

[0043] The bodyside liner 51 is preferably pliable, soft 
feeling, and nonirritating to the Wearer’s skin, and is 
employed to help isolate the Wearer’s skin from the absor 
bent body 53. The liner 51 is less hydrophilic than the 
absorbent body 53 to present a relatively dry surface to the 
Wearer, and is suf?ciently porous to be liquid permeable to 
thereby permit liquid to readily penetrate through its thick 
ness. A suitable bodyside liner 51 may be manufactured 
from a Wide selection of Web materials, but is preferably 
capable of stretching in at least one direction (e.g., longitu 
dinal or lateral). In particular embodiments, the bodyside 
liner 51 is desirably extensible and capable of extending 
along With the outer cover 49 for desired ?t of the diaper on 
the Wearer. 

[0044] Fastener tabs 65 (FIGS. 1 and 3) are secured to the 
central absorbent assembly 23 generally at the back region 
29 thereof With the tabs extending laterally out from the 
opposite side edges 31 of the assembly. The fastener tabs 65 
may be attached to the outer cover 49, to the bodyside liner 
51, betWeen the outer cover and liner, or to other compo 
nents of the diaper 21. The tabs 65 may also be elastic or 
otherWise rendered elastomeric. For example, the fastener 
tabs 65 may be an elastomeric material such as a neck 
bonded laminate (NBL) or stretch-bonded laminate (SBL) 
material. 

[0045] Methods of making such materials are Well knoWn 
to those skilled in the art and are described in US. Pat. No. 
4,663,220 issued May 5, 1987 to Wisneski et al., US. Pat. 
No. 5,226,992 issued Jul. 13, 1993 to Morman, and Euro 
pean Patent Application No. EP 0 217 032 published on Apr. 
8, 1987 in the names of Taylor et al., the disclosures of Which 
are hereby incorporated by reference. Examples of articles 
that include selectively con?gured fastener tabs are 
described in US. Pat. No. 5,496,298 issued Mar. 5, 1996 to 
Kuepper et al.; US. Pat. Nos. 5,540,796 to Fries; and 
5,595,618 to Fries; the disclosures of Which are also incor 
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porated herein by reference. Alternatively, the fastener tabs 
65 may be formed integrally With a selected diaper compo 
nent. For example, the tabs 65 may be formed integrally With 
the inner or outer layer 57, 55 of the outer cover 49, or With 
the bodyside liner 51. 

[0046] Fastening components, such as hook and loop 
fasteners, designated 71 and 72 respectively, are employed 
to secure the diaper 21 on the body of a child or other Wearer. 
Alternatively, other fastening components (not shoWn), such 
as buttons, pins, snaps, adhesive tape fasteners, cohesives, 
mushroom-and-loop fasteners, or the like, may be 
employed. Desirably, the interconnection of the fastening 
components 71, 72 is selectively releasable and re-attach 
able. In the illustrated embodiment, the hook fasteners 71 
are secured to and extend laterally out from the respective 
fastener tabs 65 at the back region 29 of the diaper 21. 
HoWever, it is understood that the fastener tabs 65 may be 
formed of a hook material and thus comprise the hook 
fasteners 71 Without departing from the scope of this inven 
tion. The loop fastener 72 of the illustrated embodiment is a 
panel of loop material secured to the outer cover 49 at the 
front region 25 of the diaper 21 to provide a “fasten 
anyWhere” mechanical fastening system for improved fas 
tening of the hook fasteners 71 With the loop fastener. 

[0047] The loop material may include a pattern-unbonded 
non-Woven fabric having continuous bonded areas that 
de?ne a plurality of discrete unbonded areas. The ?bers or 
?laments Within the discrete unbonded areas of the fabric are 
dimensionally stabiliZed by the continuous bonded areas that 
encircle or surround each unbonded area, such that no 
support or backing layer of ?lm or adhesive is required. The 
unbonded areas are speci?cally designed to afford spaces 
betWeen ?bers or ?laments Within the unbonded areas that 
remain suf?ciently open or large to receive and engage hook 
elements of the complementary hook fasteners 71. In par 
ticular, a pattern-unbonded non-Woven fabric or Web may 
include a spunbond nonWoven Web formed of single com 
ponent or multi-component melt-spun ?laments. For 
example, the loop material may be a laminated structure 
including a polyethylene component and a polypropylene 
component adhesively bonded together With the polypropy 
lene component facing outWard aWay from the outer cover 
49 to receive the hook fasteners 71. Examples of suitable 
pattern-unbonded fabrics are described in US. Pat. No. 
5,858,515 issued Jan. 12, 1999 to T. J. Stokes et al. and 
entitled PATTERN-UNBONDED NON-WOVEN WEB 
AND PROCESS FOR MAKING THE SAME; the entire 
disclosure of Which is incorporated herein by reference in a 
manner that is consistent hereWith. 

[0048] The diaper 21 shoWn in FIG. 1 also comprises a 
pair of containment ?aps, generally indicated at 75, con?g 
ured to provide a barrier to the lateral How of body exudates. 
The containment ?aps 75 are located generally adjacent the 
laterally opposite side edges 31 of the diaper 21 and, When 
the diaper is laid ?at as shoWn in FIGS. 1 and 2, extend 
inWard toWard the longitudinal axis X of the diaper. Each 
containment ?ap 75 typically has a free, or unattached end 
77 free from connection With the bodyside liner 51 and other 
components of the diaper 21. Elastic strands 79 disposed 
Within the ?aps 75 adjacent the unattached ends thereof urge 
the ?aps toWard an upright, perpendicular con?guration in at 
least the crotch region 27 of the diaper 21 to form a seal 
against the Wearer’s body When the diaper is Worn. The 
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containment ?aps 75 may extend longitudinally the entire 
length of the absorbent body 53 or they may extend only 
partially along the length of the absorbent body. When the 
containment ?aps 75 are shorter in length than the absorbent 
body 53, the ?aps can be selectively positioned anyWhere 
betWeen the side edges 31 of the diaper 21 in the crotch 
region 27. In a particular aspect of the invention, the 
containment ?aps 75 extend the entire length of the absor 
bent body 53 to better contain the body exudates. 

[0049] Such containment ?aps 75 are generally Well 
knoWn to those skilled in the art and therefore Will not be 
further described herein except to the extent necessary to 
describe the present invention. As an example, suitable 
constructions and arrangements for containment ?aps 75 are 
described in US. Pat. No. 4,704,116 issued Nov. 3, 1987, to 
K. Enloe, the disclosure of Which is hereby incorporated by 
reference. The diaper 21 may also incorporate other con 
tainment components in addition to or instead of the con 
tainment ?aps 75. For example, While not shoWn in the 
draWings, other suitable containment components may 
include, but are not limited to, elasticiZed Waist ?aps, foam 
dams in the front, back and/or crotch regions, and the like. 

[0050] The various components of the diaper 21 are 
assembled together using a suitable form of attachment, 
such as adhesive, sonic bonds, thermal bonds or combina 
tions thereof. In the illustrated embodiment, the outer cover 
49 and absorbent body 53 are secured to each other With 
lines of adhesive 81, such as a hot melt or pressure-sensitive 
adhesive. The bodyside liner 51 is also secured to the outer 
cover 49 and may also be secured to the absorbent body 53 
using the same forms of attachment. 

[0051] The bodyside liner 51 may be secured to the outer 
cover 49 at the lateral edge margins of the crotch region 27, 
but at least the central portion is free of such connection. 
Rather than being entirely free of such connection, the 
bodyside liner 51 may be secured to the absorbent body 53 
in the crotch region 27 by a light adhesive 83 Which Will 
break aWay in use. Preferably, securement of the bodyside 
liner 51 to the outer cover 49 is limited to overlying 
peripheral edge margins of the tWo to promote independent 
stretching movement of the liner and cover relative to each 
other. If the diaper 21 is to be sold in a pre-fastened 
condition, the diaper may also have passive bonds (not 
shoWn) Which join the back region 29 With the front region 
25. 

[0052] The diaper 21 can also include a surge management 
layer (not shoWn) Which helps to decelerate and diffuse 
surges or gushes of liquid that may be rapidly introduced 
into the absorbent body 53. Desirably, the surge manage 
ment layer can rapidly accept and temporarily hold the 
liquid prior to releasing the liquid to the absorbent structure. 
In the illustrated embodiment, for example, a surge layer can 
be located betWeen the absorbent body 53 and the bodyside 
liner 51. Examples of suitable surge management layers are 
described in US. Pat. No. 5,486,166 entitled FIBROUS 
NON-WOVEN WEB SURGE LAYER FOR PERSONAL 
CARE ABSORBENT ARTICLES AND THE LIKE by C. 
Ellis and D. Bishop, Which issued Jan. 23, 1996, and US. 
Pat. No. 5,490,846 entitled IMPROVED SURGE MAN 
AGEMENT FIBROUS NONWOVEN WEB FOR PER 
SONAL CARE ABSORBENT ARTICLES AND THE 
LIKE by C. Ellis and R. Everett, Which issued Feb. 13, 1996, 
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the entire disclosures of Which are hereby incorporated by 
reference in a manner that is consistent hereWith. 

[0053] To provide improved ?t and to help further reduce 
leakage of body exudates from the diaper 21, elastic com 
ponents are typically incorporated therein, particularly at the 
Waist area and the leg areas. For example, the diaper 21 of 
the illustrated embodiment has Waist elastic components 85 
(FIG. 3) and leg elastics 87 (FIGS. 1 and 2). The Waist 
elastic components 85 are con?gured to gather and shirr the 
end margins of the diaper 21 to provide a resilient, com 
fortable close ?t around the Waist of the Wearer and the leg 
elastics 87 are con?gured to gather and shirr the side 
margins of the diaper at the leg openings 37 to provide a 
close ?t around the Wearer’s legs. 

[0054] Examples of other diaper 21 con?gurations suit 
able for use in connection With the instant application that 
may or may not include diaper components similar to those 
described previously are described in US. Pat. No. 4,798, 
603 issued Jan. 17, 1989, to Meyer et al.; US. Pat. No. 
5,176,668 issued Jan. 5, 1993, to Bernardin; US. Pat. No. 
5,176,672 issued Jan. 5, 1993, to Bruemmer et al.; US. Pat. 
No. 5,192,606 issued Mar. 9, 1993, to Proxmire et al., US. 
Pat. No. 5,509,915 issued Apr. 23, 1996 to Hanson et al., 
US. Pat. No. 5,993,433 issued Nov. 30, 199 to St. Louis et 
al., and US. Pat. No. 6,248,097 issued Jun. 19, 2001 to BeitZ 
et al., the disclosures of Which are herein incorporated by 
reference. 

[0055] In accordance With the present invention, the 
absorbent body 53 at least in part comprises a stabiliZed 
non-Woven absorbent structure 101 (FIG. 4) formed from a 
mixture of absorbent ?bers, superabsorbent material (the 
absorbent ?bers and superabsorbent material together 
broadly de?ning an absorbent material Within the absorbent 
structure) and binder ?bers (broadly, a binding material) 
Which are activatable as Will be described to form inter-?ber 
bonds Within the absorbent structure for stabiliZing the 
absorbent structure. The absorbent ?bers may be provided 
by various types of Wettable, hydrophilic ?brous material. 
For example, suitable absorbent ?bers include naturally 
occurring organic ?bers composed of intrinsically Wettable 
material, such as cellulosic ?bers; synthetic ?bers composed 
of cellulose or cellulose derivatives, such as rayon ?bers; 
inorganic ?bers composed of an inherently Wettable mate 
rial, such as glass ?bers; synthetic ?bers made from inher 
ently Wettable thermoplastic polymers, such as particular 
polyester or polyamide ?bers; and synthetic ?bers composed 
of a nonWettable thermoplastic polymer, such as polypro 
pylene ?bers, Which have been hydrophiliZed by appropriate 
means. The ?bers may be hydrophiliZed, for example, by 
treatment With silica, treatment With a material that has a 
suitable hydrophilic moiety and is not readily removable 
from the ?ber, or by sheathing the nonWettable, hydrophobic 
?ber With a hydrophilic polymer during or after the forma 
tion of the ?ber. For the present invention, it is contemplated 
that selected blends of the various types of ?bers mentioned 
above may also be employed. 

[0056] Suitable sources of absorbent ?bers may include 
cellulosic ?bers including: Wood ?bers, such as bleached 
kraft softWood or hardWood, high-yield Wood ?bers, and 
ChemiThermoMechanical Pulp ?bers; bagasse ?bers; milk 
Weed ?uff ?bers; Wheat straW; kenaf; hemp; pineapple leaf 
?bers; or peat moss. High-yield ?bers, such as BCTMP 
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(Bleached ChemiThermal Mechanical Pulp) ?bers, can be 
?ash-dried and compressed into densi?ed pads. The high 
yield ?ber can expand to a higher loft When Wetted, and can 
be used for the absorbent ?ber material. Other absorbent 
?bers, such as regenerated cellulose and curled chemically 
stiffened cellulose ?bers may also be densi?ed to form 
absorbent structures that can expand to a higher loft When 
Wetted. 

[0057] As an example, suitable Wood pulps include stan 
dard softWood ?uf?ng grade such as NB-416 (Weyerhaeuser 
Corporation, Tacoma, Wash., USA.) and CR-1654 (US 
Alliance Pulp Mills, Coosa, Ala., U.S.A.), bleached kraft 
softWood or hardWood, high-yield Wood ?bers, ChemiTh 
ermoMechanical Pulp ?bers and Bleached Chemithermal 
Mechanical Pulped (BCTMP). Pulp may be modi?ed in 
order to enhance the inherent characteristics of the ?bers and 
their processability. Curl may be imparted to the ?bers by 
conventional methods including chemical treatment or 
mechanical tWisting. Pulps may also be stiffened by the use 
of crosslinking agents such as formaldehyde or its deriva 
tives, glutaraldehyde, epichlorohydrin, methylolated com 
pounds such as urea or urea derivatives, dialdehydes such as 
maleic anhydride, non-methylolated urea derivatives, citric 
acid or other polycarboxylic acids. Some of these agents are 
less preferable than others due to environmental and health 
concerns. 

[0058] Pulp may also be stiffened by the use of heat or 
caustic treatments such as merceriZation. Examples of these 
types of ?bers include NHB416 Which is a chemically 
crosslinked southern softWood pulp Which enhances Wet 
modulus, available from the Weyerhaeuser Corporation of 
Tacoma, Wash., USA. Other useful pulps are debonded 
pulp (NF405) also from Weyerhaeuser. HPZ3 from Buckeye 
Technologies, Inc of Memphis, Tenn., U.S.A., has a chemi 
cal treatment that sets in a curl and tWist, in addition to 
imparting added dry and Wet stiffness and resilience to the 
?ber. Another suitable pulp is Buckeye HPF2 pulp and still 
another is IP SUPERSOFT® from International Paper Cor 
poration. Suitable rayon ?bers are 1.5 denier Merge 18453 
?bers from Tencel Incorporated of Axis, Ala., USA. 

[0059] Superabsorbent materials useful in forming the 
absorbent structure 101 may be chosen based on chemical 
structure as Well as physical form. These include superab 
sorbent materials With loW gel strength, high gel strength, 
surface cross-linked superabsorbent materials, uniformly 
cross-linked superabsorbent materials, or superabsorbent 
materials With varied cross-link density throughout the 
structure 101. The superabsorbent materials may be based 
on chemistries that include poly(acrylic acid), poly(iso 
butylene-co-maleic anhydride), poly(ethylene oxide), car 
boxy-methyl cellulose, poly(-vinyl pyrrollidone), and poly( 
vinyl alcohol). The superabsorbent materials may range in 
sWelling rate from sloW to fast. 

[0060] The superabsorbent materials of the absorbent 
structure 101 of the present invention are desirably particu 
late. HoWever, the superabsorbent materials may alterna 
tively be in the form of foams, macroporous or microporous 
particles or ?bers, particles or ?bers With ?brous or particu 
late coatings or morphology. The superabsorbent materials 
may be in various length and diameter siZes and distribu 
tions and may also be in various degrees of neutraliZation. 
Counter-ions are typically Li, Na, K, Ca. 
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[0061] An exemplary superabsorbent material is available 
from Stockhausen, Inc of Greensboro, NC, USA. and is 
designated FAVOR® SXM 880. Another examplary super 
absorbent material may be obtained from the DoW Chemical 
Company of Midland, Mich., U.S.A. under the name 
DRYTECH® 2035. Asuitable ?brous superabsorbent mate 
rial is available from Camelot Technologies, Ltd., of High 
River, Alberta, Canada and is designated FIBERDRI® 1241. 
Another suitable superabsorbent material is available from 
Chemtall Inc. of Riceboro, Ga., and is designated 
FLOSORB 60 LADY®, also knoWn as LADYSORB 60®. 

[0062] The binder ?bers are desirably activatable, such as 
upon being heated, to form inter-?ber bonds Within the 
absorbent structure. As used herein, the inter-?ber bonds 
may be betWeen the binder ?bers and the absorbent ?bers, 
betWeen the binder ?bers and the superabsorbent material, 
and/or among the binder ?bers themselves. 

[0063] In one embodiment, the binder ?bers are bicom 
ponent, or multicomponent binder ?bers. As used herein, 
multicomponent ?bers refers to ?bers formed from tWo 
(e.g., bicomponent) or more polymers extruded from sepa 
rate extruders but joined together to form a single ?ber. The 
polymers are arranged in substantially constantly positioned 
distinct Zones across a cross-section of the multi-component 
?bers and extend continuously along at least a portion of, 
and more desirably the entire, length of the ?ber. The 
con?guration of the multi-component ?bers may be, for 
example, a sheath/core arrangement in Which one polymer is 
surrounded by another, a side-by-side arrangement, a pie 
arrangement, an “islands-in the-sea” arrangement or other 
suitable arrangement. Bicomponent ?bers are disclosed in 
US. Pat. No. 5,108,820 to Kaneko et al., US. Pat. No. 
4,795,668 to Krueger et al., US. Pat. No. 5,540,992 to 
Marcher et al. and US. Pat. No. 5,336,552 to Strack et al. 
Bicomponent ?bers are also taught in Us. Pat. No. 5,382, 
400 to Pike et al. and may be used to produce crimp in the 
?bers by using the differential rates of expansion and con 
traction of the tWo (or more) polymers. 

[0064] Multicomponent binder ?bers as used herein refers 
to multicomponent ?bers in Which at least one of the binder 
?ber components has a melt temperature that is less than at 
least one other binder ?ber component. For example, the 
binder ?ber may be a bicomponent ?ber having a sheath/ 
core arrangement in Which the sheath component of the 
binder has a melt temperature that is loWer than the melt 
temperature of the core component of the binder ?ber. Upon 
heating of the binder ?ber, the component having the loWer 
melt temperature can fuse and bond to nearby absorbent 
?bers, superabsorbent material or other binder ?bers While 
the other component, or components, remain in a generally 
unmelted state so as to generally maintain the integrity of the 
binder ?ber. 

[0065] In other embodiments, the binder ?bers can be 
mono?lament or homo?lament ?bers, biconstituent ?bers 
and the like, as Well as combinations thereof. 

[0066] The binder ?bers are desirably constructed of a 
material, or material, that are readily heated upon exposure 
to an activation energy, and more particularly the binder 
?bers are desirably susceptible to dielectric heating via 
exposure to electromagnetic energy Wherein the binder 
?bers are melted to facilitate forming inter-?ber bonds 
Within the absorbent structure. 












































