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ABSORBENT ARDCLES 
FOR FLUID MANAGEMENT 

PCl'/US9f/00387 

10 CROSS-REFEBENCE TO RELATED APPLICATION 
This application is a continuation-in-part of application Serial No. 

0813 70, 900. filed January 1 o, 1995. · - -

TECHNICAL FIELD OF THE INVENTION 

15 The present invention relates generally to absorbent -articles which are to 

20 

acquire and retain aqueous body exudates discharged by a wearer. Mote particularly, 
the absorbent articles of this invention can be utili7.ed to provide improved absorbent 
structures having a multi-layered absorbent structure that- can handle relatively large 

amounts of discharged body exudates. 

BACKGROUND OF THE PRESENT JNYENTION 

Absorbent articles, such as non-cloth, disposable diapers, have traditionally 
utilized structures with various configurations and materials to provide- the requisite 
absorbency performance. Over the years; one objective in developing improved 

25 absorbent products has been to increase both the total absorbent capacity of the --­
product, as well as the tenacity and reliability with which such-products absorb and 
hold fluid loads. Another common objective has been to provide articles· with less 
bulk, a better and more comfortable fit, and betrer aesthetics and ergonomics. 

One way for improving the absorbency characteristics has been to utilize 
30 entangled masses of fibers, e.g .• --non-woven fibrous webs, which-·can imbibe and 

retain liquids, such as discharged body ·-fluids and other body exudates. -both by 
absorption (e.g., fluid is taken up by the fiber material itself) and by wicking (e.g.~ 
fluid is distributed through and stored in the capillary interstices between fibers). 
Typically. however. fibers of this fype-have had a limited storage capacity for fluids, a 

35 reduced rate of distributing fluids. and ·a limited-ability to partition fluids from other 
materials. 

A way for improving the absorbency characteristics of fibrous web structures 
has been to incorporate so-called &uperabsorbent polymers in the fibrous web 
structures which imbibe absorbed fluid and- -generally fonn a swollen hydfogel-
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material which, in tum. serves to retain the fluid within the structure. Another way 

for improving the absorbency characteristics of absorbent. prod1.:1cts has been to utilize 

of polymeric foam materials as the fluid-storage element in the absorbent cores of 

such products. Although these ma.terials have enhanced storage capacity. they can 

s lose their flexibility. become fi~ and/or create an overall "heavy" or concentrated 

feeling when saturated with fluid. Furthennore, when adjacent to a polymeric film. 

such as used with a backsheet in a diaper. polymeric foams, such as those utilized as 

the storage component of the present ~vention. tend to cling to th.e film. which result 

in relatively poor aesthetics. Similarly, storage components with high concentrations 

10 of polymeric gelling material ten~ to have a wet. slimy tcmure when in contact with 

the polymeric film. 

While fiber or fiber hydrogel absorbent structures can provide improved 

storage characteristics. they can ~ve shortcomings in transporting or distributing 

absorbed body exudates from one ~gion or zone to another for optimal perfonnance 

15 and comfort. This~ be troubleso"-1e in some products where body exudates are 

frequently discharged in discrete gµshes over periods of time, aild each gush of 

exudate discharged in this manner wilt generally encounter an absorbent structure 

with diminished capabilities to quickly and efficiently: ( 1) acquire subsequent gushes 

of fluid, (2) move fluid ti'om. the common discharge area to other unused, 

2 o unsaturated, or relatively dry parts .of the .absorbent component, (3) remain resistant 

to compression deflection. (4) ~over from wet compression. and (S) panition 

exudates. 

Despite the continuing need for improved body exudates acquisition and 

reliable and practical storage of absorbed body exudate materials. and in spite of the 

2 s many and varied attempts to acldress aspects of these needs. there remains the 

problem of providing an absorb~· product that main.mos desirable perfonnance and 

aesthetics (e.g., flexible and so~) when saturated with fluids and • being subjected 
" .. ·! 

to deformation forces. There similarly remains a continuing need for absorbent 

products which permit more effective and efficient use of the absorbent materials. 

3 o It is an object ~ tbe present invention to provide an absorbent article 

that remains flexible and soft W.h~ saturated with body exudates. and effectively 

masks the appearance and ~zes negative tactil~ charactcrrlstics of a saturated 

article. 

Furthermore. it is a obj~ of the present invention ~o provide an absorbent 

3 5 article with relatively good fluid wicking. partitioning or di~l>ution characteristics. 

as well as improv~ fluid storage .. 
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It is yet another object of the present invention to have an absorbent article 

providing enhanced multidirectional fluid distribution of abSorbed materials. 

Additional objects. advantages. other features of the invention will be set forth and 

will become apparent through the description that follows, and, in part, will become 

5 apparent to those skilled.· in the an upon eXamination of the folloWing, or may be 

learned with practicing the invention. The objects of the invention may be realized 

and obtained by means of the structures and combinations particularly pointed out in 

the appended claims. 

10 SYMMARY OF DIE JNYENTION 

The present invention relates to absorbent articles useful for absorbing and 

retaining body exudates of a user or wearer, and containing the exudates in an 

effective and efficient manner. An absorbent structure made in accordance with the 

present invention comprises a storage component interposed between a wearer and a 
15 lower acquisition component, wherein the lower acquisition component has a 

recovery ftom wet compression. In a preferred embodiment, the lower acquisition 

component hu a resistance to compression deflection and can comprise a flexjble 

hydrophilic structure of interconnected open spaces. In another preferred 

embodiment. the lower acquisition component is wider in the crotch portion than the 
2 O crotch portion of other components of the absorbent structure. In a more ·preferred 

embOdiment, the lower acquisition component is a hydrophilic flexible polymeric 
structure of interconnected open space. 

In preferred embodiments, the storage component can comprise· a flexible 

hydrophilic polymeric structure of interconnect open spaces, or in the alternative. a 
25 combination of a superabsorbent material ·incorporated into a fibrous web or tissue. 

Absorbent articles· made in accordance with the present invention can 
comprise an absorbent structure, a topsheet and a backsheet. 

30 BRIEF DEscJurnQN OF mE QRAWINGS 

The drawings, incorporated in and fonning a part of the specification, 
illustrate several aspects of the present invention, and together with the description, 

serve to explain the principles of the invention. In the drawings: 

Fig. 1 is a top plan view of an exemplary absorbent article made in 
3 5 accordance with the present mvention; 

Fig. 2 is an exploded perspective view of the absOrbent article ofFig. 1; 

. ·)~·. 
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Fig. 3 is a cross-sectional ~ew of the absorbent article of Fig. 1 taken along 
line 3-3 thereof; 
Fig. 4 is a cross-sectional view of the absorbent article of Fig. J taken along 

line 4-4 thereof; 
s Fig. S is a cross-sectional view of the absorbent article of Fig. 1 taken along 

line S-S thereof; 
Fig. 6 is a transverse cross-sectional view. of an alternative embodiment of a 

absorbent article of the present invention fonned with a plurality of upper absorbent 
components; and 

1 o Fig. 7 is a transverse cross sectional view of another alternative embodiment 

of the present invendon fanned with tissu.e encasing the absorbent stru~. 
Reference will now be made in detail to the preisently preferred embodiments 

of the invention, an example which is illustrated by the attached drawings. 

15 DETAILED DESCRIPTION OF THE PREFQRED EMBODJMENI 
Referring now to the drawing figures, wherein like numerals indicate like 

element throughout the views, there is shown a preferred em~diment of the present 
invention· as it would be used in a disJ>e>sable absorbent article, and, in particular, in a 
disposable diaper, which is '1Sed in the m~agement of body exudates and is capable 

20 of absorbing significant quantities- of di~arged -aqueous body exudates· (e.g., fluids 

and solid materials), such as urine. and ~-

As used herein, the term 11absorb~t article" refers to articles which. absorb 
and contain body fluids. and more specifically, the term refers to articles which are 

placed against or in close pro~ to the body of the wearer to absorb and retain 

2 5 various fluids. including those 4ischarged from the body. It should be understood. 
however. that the ptesent invention is also applicable for use in other disposable 

"absorbent articles11 such as pantiliners. sanitary napkins, diapers. incontinence pads. 

bandages. wound dressings, bed PlldS. tampons and the like. As used herein, the term 
"disposable absorbent article" refers to articles which are intended tQ absorb and 

30 contain tluids, such as those discharged from the body (e.g., blood. menses, urine, 

feces and the like). and fuJ1her, which articles are intended to be discarded after a 
single use. (e.g .• they are not iJUended to be laundered or otherwise restored and then 

reused). 

Regardl~ of the ul~te J)l'Oduct configurati~ absorbent articles generally 
3 5 comprise three basic strQctur'1 e)ements; a b~et, an absorbent structure which 

itself comprises one or mote distinct components or layers, and a topsheet. A 
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preferred absorbent article of the present invention is identified in Figs. 1-7 as a 
disposable diaper (e.g., 20) comprising an absorbent structure 26, a topsheet 22. and 

a backsheet 24, each of which will be discussed in greater detail below. In addition 
to these elements, Fig. 2 illustrates a disposable diaper 20 having optional elements. 

s such as leg elastic members 40, waist elastic member 42 and fastening element 44, 

which may be assembled in a variety of well-known diaper configurations. 
It should be recognized, however. that in products other than disposable 

diapers. the present invention may be utilized ·with additional· components, or without 

certain individual components, such as the topsheet, the backsheet. the elastic 
10 members, or other optional eleinents known in the art. For example, an incontinence 

pad might preferabiy include no elastic portions. The desirability of including such 

particular elements in other absorbent products would depend upon their intended 

use. 
A. Bacpheet 

15 As stated previously, absorbent anicle 20 comprises a backsheet 24 which can 

be superimposed and co-extensive on its itructure tacing side 24a, as shown in Figs. 

3-S. with the backing face side 26a of the absorbent structure 26. The backsheet 24 
is preferably constructed from a thin, plastic . film of a flexible material which is 
substantiBlly water impervious, and prevents collected discharged exudates from 

2 O moving though and escaping from the absorbent article 20. Such a material may also 

be impervious to malodorous gases generated by body discharges which. in tum, 

reduces the opportunity for discharged· gases to directly escape and become 

noticeable to the wearer and others. Alternatively, the material may permit.vapors to 

escape from the article 20 (e.g., breathable) while still preventing body exudates from 

25 passing therethrough. The backsheet 24 is preferably embossed and/or matted 
finished to provide a cloth-like appearance. 

Dlustrative examples of suitable ·materials which may be used as backsheet 24 
include substantially hydrophobie non-woven materials, polymeric films. such as 

thermoplastic films of polyethylene, polypropylene or combinations thereof. which 

30 have a thickness of between about .0005 "to about .003," (O.Ol to 0~08 mm) and 

preferably a thickness of between about .001" to about .002• (0.03 to o.os mm). 

Other examples of suitable materials uSable as backsheet 24 include a film-coated 

non-woven material, or a polyethylene having an embossed caliper of approximately 

.OOIS" (.04mm). Particularly preferred materials for the backsheet 24 include 

35 RR8220 blown film and RRS47S cast films as manufactured by Tredegar Industries, 

Inc. of Terre Haute, Indiana. 
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The overall shape of the baclcsheet 24 should be elongated and could be 

configured in a number -of w&Y,S. including a rectangular shape or a dog bone, an 
hourglass. or an elongated pear shape. 

As illustrated in Fig, 1, and Figs. 3 through S, the backsheet 24 preferably has 

5 a width dimension which is greater than the width of the absorbent structure 26, 

thereby providing. side marginal . portions 24c of the backsheet 24 which extend 

beyond the longitudinal edges of the absorbent strocture 26. 

When the absorbent 8fticl~ 20 is worn by a wearer, the opposing ends of the 
backsheet 24 are fastened together using a fastening element 44, seen in Fig. 2, so 

1 o that these ends join to fonn a circle around the wearer's waist. 
: ' . 

p. Iomhcst 

Topsheet 22 can be superimposed and co-extensive on its structure facing 

side 22b. as seen best in Figs. 3-5, with topsheet face side 26b of the strocture 26, 

15 and has a body facing side 22a which should be positioned clo~st to or next to the 
skin of the wearer adjacent to the body orifice ot wound to initially receive 

discharged body exudates. The topsheet 22 should be liquid pervious and comprise_ 
relatively hydrophobic materials {in ccnnparison with the other materials of the 
absorbent structure 26) which, ~ tum, permit body exudates to rapidly penetrate and 

. . . . . . . 

2 o transfer through. jts thickness toward' and into the absorbent structure 26. TopSheet 

22 should also preferably co111Pi'1• • material that llas good strike through 
characteristics (e.g., little to no affinity for holding aqueous body exudates (e.g., 

fluids) in the area of contact between the topsheet 22 and the wearer's skin). The 
material should also reduce the tendency of the article 20 to rewet (e.g., allowing the 

25 tluids to flow back through the topsheet 22 to the wearer's skin). and should be a 
flexible material that ·is non-initaµng to the wearer's skin. 

A suitable topSheet 22 can be made of vario~s materials, such as, synthetic 
fibers or films having a pl~ of tapered capillaries of predetennined diameter and 

taper positioned in the topsheet 22 to permit tlow of discharged exud&tes through the 

3 o topsheet 22 into the underlying ab~rbent structure 26. mustrative examples of 

suitable materials include polY,.,ster, polyc>Jefin, rayon. or the like. or natural fibers 

such as cotton. foams. or combinaticm~ th~ In nonwoven topsheet materials, the 
fibers are typically bound together by a thermal binding procedure or by a polymeric 

b~der. such as polyacrylate. and the structure which is substantially porous and 

35 permits fluids to readily pass therethrough into the underlying absorbent structur~ 26. 
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A preferred topsheet 22 is constructed from materials including polyester, 
rayon. rayon/polyester blends, polyethylene or polypropylene, and can be treated with 
a surfactant to make it more wettable and therefore ·relatively ·less hydrophobic, 
thereby facilitating flui.d flow there through upon initial weitirig. 

5 The overall shape of the topsheet 22 can be coiifigured in a' number of ways, 
and will generaDy correspond with the shape of the backsheet 24. · The topsheet 22 
preferably has a width dimension greater· thaii the width of structure 26, thereby, 
providing side marginal J>ottions 22c which extends beyond the longitudinal edges of 
structure 26 so that the backsheet 24 and topsheet 22 can be joined together in the 

10 side marginal portions 22c and 24c in any suitable manner known in the art, (e.g .• hot 
melt, as shown by numeral 60) either directly or joined intermediate members of the 
anicle 20 to form a seal for article 20. 

C, Absorbent Structure 
15 . . The absorbent structure 26 absorbs body exudates and' preferably fedistributes 

the body exudates for optimal storage while holding absorbed load of bOdy exudates 
and maintaining comfort and nonirritation for the wearer's skin. To function as an 
~ectiw disposable diaper, the size and configuration of structure 26 can be altered 

. to meet absorbent capacity requirements depending on the intended use of article 20. 
2 o The absorbent structure 26, ·having a backing flee side 26a and a tc>psheet 

&ce side 26b, can comprise one or more distinct' elements interposed' between the 
backsheet :24 and the topsheet 22 ·to ensure proper absorption and ct>ntainnient of 

. fluids. Figs. 3-S illustrate a pref'eri'ed embodunent of the absorbent structure 26 
essentially comprising two acquisition components, denoted as 28 and 34, and a 

25 storage component 36, wheRin the upper Bild lower acquisition.comp6nents 28 and 
34. respectively, are positioned' to receive body exudates and other fluids which have 
been discharged into the absorbent article 20 by the wearer, with or without the aid 
of gravity·. The stor&ge component 36, in tum, is interposed within the article 20 to 
be in fluid eommunication with and between the upper and lower· acquisition 

3 O components 28 and 34 so it can acquire body · exudates from the acquisition 
components 28 and 34, and can redistribute, store, and hold ·the acquired body 
exudates. So long as the upper and lower acquisition components 28 .and 34 and 
storage ·component 36 are in fluid comniunication with ea.Ch· other, they may· be 
interposed relative to one another in ·a wide variety of configurations, and it is not 

35 necessary that both upper and lower acquisition componenis·28 and 34 be in direct 
contact with fluid storage component 36. 

.· ·.·.; 



WOff/21409 PCT/U8"/0038'7 

-8-

Additional intervenin• com~onents can be positioned between the acquisition 
and storage components 28, 34, ~ 36 respectively. One example of an additional 
component is a fluid p..-vious sheet SO (e.g., a tissue sheet or other scrim) that is 

positioned ~een the upper acquisition component 28 and the storage component 
s 36 to increase the integrity of the upper acqtJisition c0mponent 28 during processing 

or use. 

In another embodim!Sftt shown in Fig. 7. a fluid pervious sheet 250, (e.g., a 

tissue sheet or other scrim) can envelop aD or part of the upper acquisition 

component 228 and/or the st~rage component 236, and can be interposed between 
10 the lower acquisition ~mponent 234 and the storage component 236 to further 

increase the integrity of the upper and lower acquisition components 228 and 234, or 

storage component 236, during processing and/or in use. Alternatively, fluid 

pervious sheets 250 simply can be interp~ between the components 228 and 236, 

and/or components 234 and 236, ~ individual CO!Jlponents. Nonetheless, body 
15 exudates must be able to move &om the upper and lower acquisition components 28 

or 228 and 34 or 234 through or arou~cl additional intervening components (e.g., 50 

or 2SO)and into the storage component 36 or 236. 

A preferred relationship between the acquisition components 28 and 34 and 
the storage. component 36 is illustrated in Figs. 3-5, and it should be understood that 

2 o for purposes of this invention, these typ•s· of component~ refer. merely to the zones of 

the absorbent structure 26 and are not necessarily limited to single, or even physi(:llly 

separate. layers or sheets of materials. Both the acquisition components 28 and 34 

and the storage component 36 can comprise regions of cJifferent characteristics within 

a ·single structure, or may comprise laminates or combinations of several sheets or 
25 webs. 

In any structure, it is desirable to employ minimal ~unt~ of the absorbent (e.g., 

acquisition or storage) materiaJs in each of the r~pective components 28, 34 and 36 

consistent with the neecl to provide adeq:uate absorptio~ distribution and storage of 
body exudates with mimmal ·leakage of such exudates from the absorbent article 20. 

3 o The interaction of the particular configuration of acquisition and storage components 

28, 34 and 36 utilized in the absorbent article 2Q results in especially efficient 

handling of body exudates and. in ~ permits utilization ~f minimal amounts of 
absorbent or storag~ materials in eaph ()f the respecti~ components 28, 34 and 36, 

while providing enhanced aesthetics. 

35 

l. FJ,-id Acquisition Comnogegl! 
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As stated previously. absorbent structure 26 comprises an upper acquisition 

component 28 and a lower acquisition component 34. The upper aequisition 

component 28 is preferably positioned in close proximity to topsheet 22 and is 
interposed between the topsheet 22. and the tluid storage component 36. Since 

s discharge of body exudates generally occurs in identifiable, discrete areas, the upper 

acquisition component 28 should preferably be aligned in overlying proximity with 

these areas so as to be effectively located to acquire and transport discharged body 

exudates to other regions of the stnactllre 26. In disposable diapers, these discrete 

areas would correspond to the crotch area 28b and the tTont area 28a '(e.g.. the 

1 O portion of the absorbent article 20 which is intended to be placed on the front of the 

wearer) of the acquisition component 28. For male wearers, it may be desirable for 
the upper acquisition component 28 to extend to near the tfont area 28a to effectively 

acquire the relatively high fluid load that occurs in the front area of an absorbent 

article 20, such as a diai)cr. and to compensate for directional variations of the 
15 discharges. In other corresponding absorbent articles (e.g. 20). the area 

encompassing upper acquisition component 28 will' vary depending 0pon the design 

and fit of the absorbent article 20. 

An upper acquisition component may comprise more than one type of 

material having vm:Ying capillary or fluid distribution properties, and Fig; 6 illustrates 

20 an alternative upper acquisition component 128 ·having a first upper acquisition 

component 130 and a second upper acquisition component 132. . For optimal 

efficiency of absorption, first upper .acquisition component 130 is preferably 
interposed between the topsheet 122 and.· second ·upper acquisition component 132. 

In such a configuration, . the first upper acquisition component I 30 preferably 
2 5 comprises a material having larger relative cell sizes and a lower capillary suCtion 

specific surface area per volume, as discussed later herein, when compared with the 
material of the second upper acquisition component 132. The resulting relative 
differences between the materials provides a capillary suction gradient betweeD the 
upper and lower components 130 and · 132, respectively. and allows for absorbed 

3 o exudates to be more quickly and efficiently absorbed &om topsheet 122 and 

transported (e.g .• wicked and partitioned) into the fluid storage component 136. 

Although the relative size of the upper acquisition component 28 can vary. it 
should have a· width sufficient ·to · acquire periodic gushes of body fluids and to 

prevent direct discharge of exudates onto the fluid storage component 36. The upper 

3 s acquisition component 28 is preferably positioned relative to the topsheet 22 and the 

storage component 36 such that the upper acquisition component 28 is of sufli~ent 

·-.~ .. :. 

. ~:· :: 
·:·.-:v~ 
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length and width to extend to ar~ CQn-esponding at least to about 25%, preferably 

at least about 500.IO, of the surface ~ea of the topsh• 22. Fr~uently, the surfilce 
area of the storage component 36 will range between about 25% to about 200%1, 

preferably between about 500.4 to about 1 S00.4, more preferably between about 600/o 

5 to about 125%. of the surface area of ~e upper acquisition component 28. 
In a preferred embodiment for di~sable diapers, the width at the front and 

back portions 28• and 28c of the upper acquisition component 28 is substantially the 
same as the width of the front and back portions 36a and 36~ respectively, of the 

storage component 36 and the &ant and back portions 34a and 34c, respectively, of 

10 the lower acquisition componm,1,t 34. In one embodiment, the front and back portions 

28a and 28c of the upper acquisition component 28 each have a width about S.011 

(12.7 cm). and the width distance narrow~ for comfort to about 2.5" (6.35 cm) in 

the <il'ottih portion 28b. 
The upper acquisition component 28 can be configured in any desired shape 

15 consistent with comfortable fit and the several sizing limitations discussed herein. 

Wustrative examples of suitable •haJ>es for the acquisitic:>n component 28 include, 
circular, rectangular, trapezoidal or oblong. (e.g.. hourgl~shaped, dog-bone­

shaped. half-dog-b~ne-shaped. oval or irregularly shaped). 
The lower acquisition compon~ 34 is preferably positioned in close 

2 o proximity to th~ storage component· 36 and is interposed between storage component 

36 and backsheet 24. When absorbent article 20 is Provided without lower 

acquisition component ~4. exudates nµt absorbed by·the upper component 28 or the 

storage component 36 might collect in a pool on the core fi?.cing side 26a of structure 
26 where exudates would be slowly absorbed by storage component 36, as compared 

25 to the rate of acquisition materiils, as discussed in greater detail later. resulting in 
potentially leakage out of absorbent article 20. 

In order to absorb exudates thau have run off the upper acquisition component 

28, or have escaped from the storage component 36, and to mask the storage 

component 36, the lower acq1.1,isltion.C9mponent 34 is preferably sized and configured 

3 o to have a larger surface ~ than both the upper acquisition component 28 and 

storage component 36. The surface area of the upper acquisition component 28 can 
range fi'om between ab~ut l So/o to about I 00% of the surface area of the lower. 

acquisition component 34. Although the lower acquisition C0"1ponent 34 can have a 

length which corresponds to th~ leQgth of the upper acqµisition component 28, it will 
. . . f . . . . 

35 preferably be somewh8' longer than the length of the stonge component 36. 
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In contrast to the similar width dimensions of the. comj>onents at the front and 
back ponions of the absorbent article 26, as illustrated in Figs. 3-5. Fig. 4 illustrates a 
preferred embodiment where the width dimension of the lower acquisition component 

34 at the crotch portion 34b is greater than· the width ·dimension of the upper 
s acquisition comp0nent 28 ·and/or the Storage component 36 :at ·thmr respective crotch 

portions 28b and 36b. Preferably, the width dimension of the crotch portion 34b is at 
' . 

least about 5% gfeater than the width dimension of the crotCh portions 28b and 36b, 
and provides an.extended portion 34d whiCh extends laterally beyond lateral edges of 

the upper acquisition component 28 and storage component 36. 
' ' 

1 O The acquisition components 28 and 34 can aLio be of any desired shape 

consistent with comfortable tit and the sizing limitations, as discussed above. The 
acquisition components · 28 and 34 can be configured in a similar shape to one 

another. but such is not required. They can also be a similar or dffrerent shapeS than 

the shape of storage component 36. 
15 The upper and lower acquisition components 28 and 34 each preferably 

comprise a material having a porous hydrophilic absorbent. structure which has 

certain fluid handling characteristics With respect to exudates so that urine passes 
onto and into and so that the material serves to quickly coliect and temporarily hold 

such exudates. Since such exudates are frequently discharged in gushes, the material 
20 must be able to quickly collect the exudates, with or without the aid of gravity, and 

' ' ' 

must also preferably transport exudates (e;g., by wicking or other mechanisms) ftom 
the point of initial contact to other.parts of the acquisition components 28 and 34 for 

eventual absorption into the storage component 36. Acquisition components 28 and 
34, and preferably the lower acquisition component 34, will typically recriver 

25 substantially to their original size, ·caliJJet, and shape Bfter compression, and will be 
flexible., and will not lose their flexibility, or otherwise beeome stiff or hard, when 

saturated with fluid. 

A particularly important attribute Of the lower acquiSition ·component 34 is 

thereby that it does not collapse when· desorbed by the storage component 36 due to 

3 O capillary or osmotic pressures. These capillary· pressures should be insufficient to 
hold the acquisition compOnent 34: in a collapsed ·. state when mechanically 

compressed in a wet state. When dewatered, either by desorption or compression, air 

will fill the voids of the lower acquisition component 34 which restores the capacity 
of the lower acquisition component 34 allowing it to quickly acquire additional body 

35 exudates, as well as providing a drier feel to the lower acquisition component 34. 
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. The capillary desorption pressure is important relative to the absorption 
pressure of other elements of the absorbent article 20, especially those intended for 
fluid storage, such as storage component 36. If the acquisition components 28 and 

34 hold the acquired exudates too tenaciously, this will inhibit the ability of the other 
5 components, such as storage compon~ 36, to partition fluid· away, thcRby ·the 

acquisition components 28 and 34 remain loaded with exudates, and thus, the 
absorbent article 20 is more susceptible to leaks. The lower acquisition component 
34 of the present invention needs to have desorption pressures low enough so that 
storage component 36 can eff"ectively d,ry out (i.e. desorb) this lower acquisition 

10 component 34. which restores the capacity of the acquisition component 34 and 
allows it to accept further "gushes" (either from the wearer or from squeezed out 
exudates from the storage component 36). Additionally, it is important that the 
lower acqujsition component 34 be substantially dry and non-collapsed in order to 
provide the aesthetics required from such a structUre. Upper acquisition component 

15 28 must efficiently desorb in order to keep the element (e.g .• topsheet) next to the 

skin of the wearer comparatively dry. The acquisition components 28 and 34 of the 
present invention are readily desorbed by the storage component 36 having higher 

· absorption pressures that store such· exudates, as discussed later. 

Vertical wicki• (i.e., wicking in a direction opposit~ from gravitational 
2 o forces) of fluid is an especially im~rtant performaiice attribute for the acquisition 

components 28 and 34: In the present invention, body exudates that are absorbed 

must be moved within the absqrbent structure 26 from a relatively lower to a 
relatively higher position within the absorbent structUre 26. It is presently preferred 

of the material of the lower acquisition component 34 vertically wick synthetic fluid 
25 (65 :: S dyneslcm) about S cm in no more than about 90 seconds. 

An important mechanical feature of the acquisition component 34 used in this 
invention is the strength of the material as detennined by its resistance to 
compression deflection (RTCD). The lower acquisition component 34 must be 

suitably resistant to defonnati9n or C()lliptession by forces ~untered in use.. or 

3 o when engaged in the ab~rption ~d retention of fluids or other exudates. This is 
particularly important as fluid~ are partitioned, either due to a desorption pressure · 
gradient or compression fro~ the lower absorbent component 34- and into storage 
component 36. If the ca_,iUuy deSf?rptiOn pressure of the lower acquisition 
component 34 is greater than its RTCD 8Jld/or its ~sion strength (i.e., 

3 s expansion pressure at a particular compression), it will tend to collapse upon 
desorption, and thus, leave the foam in a saturated, densified state, which can feerwet 
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to the touch, and lead to wetter skin for the wearer. It would also impede the rate of 

acquiring additional fluid gushes. In a presently preferred embodiment, structures 

useful as lower acquisition component 34 exhibit a resistance to compression 

deflection such that a confining pressure of about 0.74 psi {S.lkPa) produces a strain 

s of ftom about S% to about SS% compression, and preferably from about 5% to about 

SOO/o compression, of the lower acquisition component 34. 

Ifthe lower acquisition component34 is too strong, it will look and feel Stiff: 
leading to poor aesthetics. Also, a mechanism is used in the present invention which 

can distribute and partition fluids can involve mechaDical pumping. Thus, it can be 

1 o advantageous for the lower acquisition component 34 to be squeezed . by nonnal 

pressures experienced by the wearer during use to promote additional partitioning 

into the storage component 36. The lower acquisition component 34 of the present 

invention should balance capillary desorption pressure and strength to avoid such 

undesirable collapse during partitioning. 

15 Also,. the lower acquisition component 34 should be able to iecover from wet 

compression (RFWC), which relates to the tendency or propensity of a piece of wet 

material to quickly return to its original dimensions after being defonned or 

compressed under forces encountered in manufacture, transportation, or use, without 

having a reservoir of tree fluid to draw from during re-expansion. It is presently 

2 o preferred that the lower acquisition component 34 ~bit a recovery of at least about 

600Ai. more preferably at least about 75%, and most preferably at least about 90%, of 

the original dimensions within two (2) minutes of being released from compression. 

Another important property of lower acquisition component 34 of the present 

invention is its free absorbent capacity, which is the total amount of test fluid 

2 5 (synthetic urine) which it will absorb into its structure per unit mass of s0lid material. 

In absorbent articles 20. such as diapers, the lower acquisition component 34 of the 

present invention will at· least meet a minimum tree absorbent capacity. and to be 

especially useful in present invention. it should have a free capacity oftrom about 12 

to about 125 gig, preferably ftom about 20 to about 90 gig. and most preferably from 

30 about 2S to about 7S gig, of synthetic urine per gram of dry material. 

It should be noted that the absorbent article 20 can be assembled with the 

same material for the upper and lower absorption components 28 and 34. or these 

components can comprise different materials so long as the specific combinations 

serve the purposes described above. Particular examples of various combinations are 

3 5 discussed later. 
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j. Polymeric Foam 
: ? .. . =·· 

One type of material suitllbJe as absorbent components 28 and 34. as well as 
128. 130. 132. 228, and 234~ is a polymeric foam material capable of acquiring and 
distributing body exudates. such as tluids, which comprises a hydrophilic, flexible, 

s nonionic polymeric foam structure of interconnected· opened spaces. as disclosed in 
commonly assigned, U.S. Patent Applicatio119 Serial No. 081370.695, filed January 
I 0, 1995 in the names of Keith J. Ston~ et al., the disclosure of which is hereby 
incorporated herein by reference. Another such suitable polymeric foam material is 
disclosed in commonly-assigned. U.S. Patent Application, Serial No. 081520793, 

10 Case S807, filed August 30, 199~ in the name of Thomas A. DesMarais, the 
disclosure of which is hereby incorpof8ted herein by reference. Polymeric foams 
useful in absorbent articles of the present invention are those which are relatively 
open-celled, which means the indi~ual cells of the foam are for the most part not 
completely isolated from each other by the polymeric ~teri~I of the cell walls. The 

15 cells in such substantially open-celled foam ..-uctures have intercellular openings or 
"windows" that are large enough to permit ready flui~ transfer &om one cell to the 

other within the foam structure. 
These substanti.ily open-celled foam structures will generally have a 

reticulated character with the individual ·ceJJs being defined by a plurality of mutually 
2 O connected, three dimensionally branched webs~ ~ strands of polymerlc material 

making up these branched webs can be referred to as "struts." For purposes of the 
ptesent invention, a foam material is "open-celled" if at least about 800/0 of the cells in 
the foam structure that are at least I micron in size are in fluid communication with at 
Jeast one adjacent cell. 

2 s In addition to being open-celled, these polymeric foams are sufficiently 

hydrophilic to pennit the ~ to absorb aqueous fluids or other exudates. The 
internal surfaces of the foam structures are rendered hydrophilic by residua] 
hydrophilizing sur&ctants left in the ~oam structure after polymeriution. or by 

sel~ post-polymerization foam treatm~t procedures, both described in previously 
30 mentioned conunonly assigned. copending U.S. Patent Applications Selia] No. 

08/370,695, med January 10, ]995 in the ~es of Keith J. Stone. et al., and Serial 
No. 08/520793, Case 5807, filed August 30, 1995 in the name ot Thomas A. 

DesMarais. 

The RTCD exhibited by the foams of the present invention is a function of the 
3 5 polymer modulus, as well as the density and structure of the foam network. The 

polynier modulus is. in turn. determined by: a) the polymer composition; b 1 the 
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conditions under which the foam was poJymerized (e.g., the completeness of 
polymerization obtained. specifically with respect to crosslinking); and c) the extent 
to which the poJymer is plasticized by residual m&teriaJ, e.g .• emulsifiers, left in the 
foam structure after processing. The RTCD can be qwmtified by detennining the 

s amount of strain produced in i sampJe of saturated foam held under a certain 
confining pressure for a specified period of time. Foams useful as absorbents for 
acquiring and distributing fluids are those which exhibit a resistance to compression 
deflection. such that a coDfining pressure of 0.74 psi (5.1 kPa) produces a strain of 
typically from about 5% to about 85% compression of the foam structure. PreferabJy 

1 o the strain produced under such conditions will be in the range fi'om about 5% to 
about 65%, and most preferabJy. fi'om about 5% to about SOOAi. 

Cell Size 
A feature that can be useful in defining preferred polymeric foams is the cell 

15 structure. Foam cells, and especially cells that are formed by polymerizing a 
monomer-containing oil phase that surrounds relatively monomer-free water-phase 
droplets, will frequently be substantially spherical in shape, and are connected to each 
other by openings. which are referred to as holes between the cells. Both the size or 
"diameter" of such spherical cells and the diameter of the passages (hole) between the 

2 o cells are commonly used for characterizing loams in general. Since the cells, and 
holes between the cells. in a given sample of polymeric foam will not necessarily be of 
approximately the same size; average cell and hole sizes, i.e .• average cell and hole 
diameters, wilJ often be specified. 

Cell . and hole sizes are foam parameters that can impact a number of 
25 important mechanical and performance features of the absorbent foams used with the 

present ·invention. Since the cell structure contributes to capillary suction specific 
sur&ce area that, together with foam hydrophilicity, determines the capillarity of the 
fo8m, cell and hole sizes are foam structure parameters that can directly a1fect the 
fluid wicking properties of absorbent foams. as well as the capillary pressure that is 

3 o developed within the foam structure. 

35 

The foams useful in the absorbent components 28 and 34 of the present 
invention will preferably have a number average cell size of from about 20 to about 
200 µ~and typically from about 30 to about 130 µm, and a number average pore 
size of from about ·s to about 30 µ~ and typically from about 8 to about 25 µm. 

Capmaa SuStion Specific Arp 

.. ' ... r· 
~-- ·!!''-=?"· 
- :~~;io:·· 
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"Capillary suction specific surface area" is a measure of the test-liquid­

accessible surface area of the polymeric network accessible to the test fluid. and is 

detennined both by the dimensio~ of the cellular units in the foam and by .the density 

of the polymer. and is thus. • way of quantifying the total amount of solid surface . . 
5 provided by the foam network .10 the ".Xtent that such a surface panicipates in 

absorbency. The. polymeric foams useful as the ~bsorbent components 28 and 34 are 
those that have a capmary suction specific surtace area ·of at least about 0.2 m2/g. 
Typically. the capillary suction specific surface area is in the range fi'om about 0.3 to 

about 4 m2/g. preferabJy fi'om about 0.3 to about 2.S m2tg, most preferably fi'om 

10 about 0.3 t() about l.S m2/g .. , . 

Syrfag Area Per Foam Volume 

Specific surface area per foam volume can be usefbl for empirically defining 

foam structures that will not collapse, or remain in a ~ll~psed state. when desorbed, 

is (e.g .• dried or compressed) while in a wet state. S" U.S. Patent No. 5,387,207. 

issued February 7, 1995 to Dyer, et ii .. the disclo•e of which is hereby 
incorporated herein by reference, where specific area per fo~ volum~ is ~iscussed in 
detail with regard to collapsed fo~s~ As used herein, "specific surface area per foam 

volume" refers to the capill~ry su~on specific sur&ce area of the foam structure 
2 O times its foam density in the exp~ded state. It has been found that certain maximum 

specific surface area per foam volume values correlate with the ability of the foam 

structure to remain in an expanded state when desorbed, or to quickly return to an 

expanded state after being CC)mpressed while in a wet state. Polymeric foams having 
specific surface ~ea per foam volume values of about or lt'.Ss 0.06 m2/cc, preferably 

2 5 ftom about 0.01 to about 0.04 of.Jee, most preferably from about 0.01 to about 0.03 

m2/cc are useful in the absorbent components 28 and 34 in the prese~t invention. 

Foam Density 

"Foam density" (i.e., in arams of foam _pet cubic cenqmeter of foam volµme in 

30 air) is specified herein on a dry basis and the amount of absorbed aqueous f)uid left in 

the foam, (e.g .• after IDPE polymerization. washing and/or hydrophilization). is 
. . . ; . . 

disregarded in calculating and· e,x1>ressing foa,m density. Foam density does include., 

however, in fact other resid~.i materiaJs such as emulsifiers present in the 

polymerized foam mL such residual materials can contribute significant mass to the 

3 S foam material. 
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The density of the foam, like capillary suction . specific sur&ce area, can 
influence a number of perfonnance Ii.rid mechanical ·characteristics of absorbent foams 
which includes the •absorbent capacity for aqueous fluids and the compression 

deflection characteristics. 
s Polymeric foams for use in the present inVe8tion as fluid acquisition 

components 28 and 34 have dry basis· density values in ·the range of from about 

0.0079 to about 0.077 glee, preferably from about 0.01 l to about 0.048 glee, and 

most preferably from about 0.013 to about 0.0322 glee 
The individual· layer or layers of the polymeric foam material can also be 

1 o provided having a slitted region, one or more slits extending at least partially through 

the thickness of the materials to form components 28 and 34 between the crotch 
portions 28b and 34b and the front portions 28a and 34&. as disclosed in U.S. Patent 

No. 5.397.316. issued March 14, 1995 to La Von et al, the diselosure of which is 

hereby incorporated ~ by refefence. Slitting of the polymeric foam material is 
15 preferred for several reasons.. Since a polymeric foam material eXpands·· as it absorbs 

tluids, the slitting of the inaterial cause5 it to buckle open· and form a wen.;.like shape 

as it expands. This physical alteration also increases the rate of absorption from the 
topsheet 22 · due to the increased surfaCe area of the 'material, and even more 
desirable, the expanded material is more flexible and pliable, even when saturated 

2 o with fluids. 

ii. Aii'felt 

Besides a polymeric.foam, another prefened type of material for use·in or as 

the upper acquisition component 28 is an absorbent non-woven fibrous structure 

25 which provide the required fluid handling characteristics. In particular. non-Woven 

structures &shioned :&om hydrophilic or hydrophilized' fibers such as fibrous webs 

formed from cellulosic (e.g., wood pulp) fibers can be usefully employed as or in the 

upper acquisition component 28. Such webs for example are typically airlaid 

structures having a dry density of from about 0.04 to about 0~3 g/cm3 and a basis 
30 weight offtom about 0.015 to about 0.35 atcm2. 

35 

Other types of non-woven structures suitable for use as the upper acquisition 

component 28 comprise structures such as surfactant-treated bonded ·carded webs, 
webs of melt blown synthetic macrofibers or microfibers~ pulp webs, staple fiber 

conformed webs and the like. 

iii. ChemigDy Stifiened Cellulose Fiber 

.,·.'!;;~ 

.· .. • .. · 
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· Another type of preferred material for use in or as the upper acquisition 
component 28 is one which is forme4 from treated cellulose fibers that impan certain 
dry density characteristics to the structures. and that is employed in appropriate basis 
weight. Non-woven fibrous absorbent structures wruch provide upper acquisition 

s component· 28 with the foregoblg density and basis weight characteristics are 
preferably . constructed essen~y trom · hydrophilic· chemiclilly stiffened· cellulosic 
fibers, that are typically woo~ pulp fibers which have been stiffened with an intrafiber 
chemical stiffening agent and otherwise processed so they are funned into a twisted. 
curled configuration, as discussed more fully in U.S. Patent 5,217,445, to Young et 

10 al., the disclosure of which is hereby incorporated herein by reference. For purposes 

of this invention, the term "chemically stiffened fibers" m•s any fibers which have 
been treated by chemicals to increase stifthess of .SUCh fibers under both dry and 

aqueous conditions. Thus, materials ~red as the upper acquisition component 28 
can comprise a non-woven fibrous web formed from about SOOA. to about 100%, or 

15 more preferably trom about 15% to about 1000.A., by weight of the web of chemically 
stiffened. twisted. curled cellulosic fibers and from 00/o to. about 500.A., or more 
preferably from 0% to about 25% by weight of a binding ag~t for su~h fibers. 

2. FLUID SWMGE COMPONENT' 
20 In addition to the upper and lower acquisition components 28 and 34, the 

absorbent structure 26 further comprises a ~o~e componeni 36 which is maintained 
in fluid co~cation with the acquisi~on compqnents 2$ and 34 ·so that body 
exudates present in the acqQi~tion component.s 28 ~ 34 can be distnl>uted for 
optimal absorption by the sto~ge component 36. The principal function of the 

25 storase component 36 is to absorb, redistribute and store discharged body exudates 
from the acquisition components 28 ~d 34, and to retain such exudates under the 
pressures and streSSf!S encountered as a result of the wearer's movement. So~ of 
the fluid handling and absorbf!ncy li=~eristics which have been identified as being 
important to the realization of ~itable fl~icl storage component 36 are, the ability of 

3 O the storage component 36 to cm,;n exUd,ates from the ~ components of the 
absorbent article 20 and vertical wicking ability. 

Ideally, the storage component 36 wiU quickly _,un Qr drain exudates from 
other components. in the absorbent article 20 ~e.g .• the topsh• 22 or the components 
28, 34 or 36) which is known in ~e ~ustry as partitionin$ {"dewatering"). The 

3 s material of the storage component 3() should extu"bit especially desirable fluid 
panitioning characteristi~s relative to the upper and lower acquisition components 28 
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and 34. In particular, the extent to which the stotage component 36 partitions 
exudates from the lower acquisition component 34 provides an overall softer 
absorbent structure 20. 

Yet another tluid handling attribute useful in the storage component 36 relates 
s to the ability to relatively quickJy move or transpon acceptable amounts of body . 

exudates through their foam structtires. Vertical wicking (i.e., fluid wicking in a 
direction opposite from gravitational force)· is one measure of the especially desirable 

performance attribute of fluid transport for the storage component absorbent 

materiaJs herein. This is especially true with an absorbeni article 20 having a lower 

10 acquisition component 34 since absorbed exudates must often be moved from a 
relatively lower position in the acquisition component 34 to a relatively higher 
position within the storage component 36. 

It is possible to select certain combinations· of parameters which will provide 
materials that exhibit especially desirable mechanical properties for storage 

15 · component 36. The specific. somewhat interrelated mechanical properties which 

have been identified as contributing to their suitability for use in absorbent articles 20 

for incontinence management are resistance to compression deflection, flexibility, 
recovery from compression deflection (e.g., resilience), foam integrity, and softness 
to the touch. 

20 The storage component 36 of the diaper, illustrated in Fig. 2, has a front 

region 36a worn around a wearer's front, a back region 36c worn around a \\iearer's 
back side, and a crotch region 36b lying between the ftont and back regions 36a and 
36b respectively, that is intended to be worn in the area of a wearer's crotch. 

The storage component 36 can be configured to have a smaller sur&ce area 
2 s than both the upper and lower acquisition component 28 and 34 and still effectively 

and efficiently absorb. redistribute and store fluids from both the upper and lower 
acquisition components 28 and 34. The surface area· of the storage component 36 

will generally range from about 30% to about 100°" of the surfilce area· of the lower 
acquisition component 34 and will range from about lOOA. to about I 00% of the 

3 0 surface area· of the upper acquisition component 28. 
The storage component 36 will have a length smaller than the length of both 

the upper and lower acquisition components 28 and 34. As stated previousJy. the 

width of the storage component 36 is the same u the width of both the upper and 
lower acquisition components 28 and 34 at the front and· back portions 34a and 34c 

35 respectively. however. it is important to note that the width of the storage component 

36 can be narrower than the width of both the upper and lower acquisition 

.:::.:.t:; 
:·•L:" 
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components 28 and 34 at the cro~ch area 36b. The storage component 36 can be of 
any desired shape consistent With comfortable fit and the sizing Jimitations discussed 
above. A preferred embodiment provid~ a storage component 36 having a width of 
about 2.5" (6.35 cm) at the crotch pqrtion 36b, especially when storage component 

s 36 comprises a flexible, hydrophilic polymeric structure of· interconnected open 

spaces, described in· greater detail b&?lO\V. 
The individual components of the absorbent article 20, namely the topsheet 

22, backsheet 24, the upper and lower acquisition components 28 and 34, and the 

fluid storage component 36, and its various layer(s) are assembled using techniques 
lo known in the art. 

i. Pply .. eric Foam 

Suitabie materials usable in or as the storage component 36 include a 
polymeric structures. and preferably, a hydrophilic, flexible, polymeric structure of 

15 interconnected open spaces. The structure can be a foam material, sucl'a as the type 
disclosed in U.S. Patents 5,147,345, to Young. et al.; ~.260,345, to DesMarais. et al.; 
U.S. Patent No. S,387,207, issued February 7, 1995 to Dyer, et al.; and commonly 
assigned. U.S. Patent Application, Serial No. 081370,~22, filed January 10, 1995, in 

the names of Thomas A. DesMarais, et al .• the disclosures· of which are incorporated 
2 o herein by reference. 

In a preferred embodiment, the storage component 36 comprises a plurality of 
multiple layers of a foam material that provides both improved fluid-holding 
characteristics and improved softn~ and its overall thickness is dictated by the 
desired absorbent capacity of the foam structure. For example, the storage 

2 s component 36 comprising a polymeric foam material operates and effectively stores 
discharged body fluid in the fonn of an in&nt ~sposabJe diaper when it has an overall 
thickness oftrom about .IS" to abe>ut l~SO" (.38 to 3.81 cm), and more preferably 
from about .25" to about .1s• (.64 ~ 1.91 cm). It has been found that the fluid 
storage structures can be configured with one layer or a plurality of individual layers. 

3 o such as two to five. of a polymeric f()arn material, and preferably three· 1ayers of a 
polymeric foam material (see Fip. 3-5), with each layer preferably having at 

thickness of about .145" (3.7 mm) and an ()veraU thickness e>fabout .4411 (1.14 cm). 

Polymeric foam materials which !U'e useful in the ~ra-e component 36 are 
those which possess perfonnance (e.g., tb~id handling) properties which render such 

35 foams especially suitable and ysefbl as absorbents for the exudates being absorbed. 
These fluid handling characteristi~ are, in tum. related to and determined bf the 
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structural and mechanical characteristics of the absorbent foam materials. Foams 
having a speclfi~ set of structural and mechanical properties can, in fact, be used as 

absorbent materials in the storage component 36 because they will provide the 

requisite fluid handling characieristics. as discussed above. 

ii. Saperabsorbent 
Another suitable material used in or as the storase. component 3~ is a 

combination of a superabsorbent material, such as a polymeric gellins material (also 

known as a hydrogel-fonning material) incorporated ~tO a fibrous web or tissue, 
10 such as the type disclosed in U.S. Patent S,217,445, the disclosure of which is hereby 

incorporated herein by reference. 

The storage component 36 can comprise a superabsorbent material such as, 
but not 'necessarily limited to, discrete particles of ab~rbent geuing material and 

superabsorbent fibrous material such as acrylate grafted fibers and superabsorbent 
15 modified fibers. . The Sllperabsorbent material can be in any fonn which. can be 

incorporated into a flexible web or sheet to fonn the storage component 36. The 

superabsorbent material, upon. contact with exudates, absorb the exud8tes. In this 
manner, exudates discharged into the · acquisition components 28 and 34 are 

transported to the storage component 36 can be acquired and held by the 
2 o superabsorbent material, thereby provid.ing the article 20 with enhanCed absorbent 

capacity and/or improved fluid retention performance. 

The sup~soi-bent material of the· present invention utilized in the fonn of 

discrete particles of absorbent gelling material which will be distributed within a web 
of fibrous materia1, such as tissues synthetic fibers, natural .fibers, or· a· combination of 

2 5 both, as carrier means. A suitable fibrous carrier means are cellulose fibers, in the 
fonn of fluff, such as is conventionally utilized in an absorbent structure 26 of the 
present invention. Modified cellulo8e fibers, such as the stiffened cellulose fibers 

described above, can also be used. Synthetic fibers can also be used and include 
those made of cellulose acetate, polyvinyl tluorid~ polyvinylidene chloride, acrylics 

30 (e.g., orion), polyvinyl acetate, non;..soluble polyvinyl alcohol, polyethylene, 
po1ypropy1ene, polyamides (e.g., nylon), polyesters, bicomponent fibers, 

. . . 

tricomponent fibers, mixtures· thereof and ·the like. The fiber sudaces are hydrophilic 

or are treated to be hydrophilic. 
Within the storage component 36 of the present invention, the superabsorbent 

35 material can be unifonnly distn1Juted, or alternatively, there may be regions· which 

have higher concentrations of superabsOrbent material. 

...... .,~· -·.·.-.. f-· 
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In accordance with the above discussion, disposable diapers can be 

configured in the following non-limiting manner. As mentioned earlier, the upper 

acquisition components 28 can. for example. comprise: a polymeric foam material, 

airfelt, or a chemically stiffened cellulose fiber material. Furthermore, the storage 

s component 36 and lower acquisition component 34 can comprise a hydrophilic 

8exi"ble structure of interconnected opeJi spaces, such as a polymeric foam material. 
It is presently preferred that both the lower ,cquisition. component 34 and the 

storage component 36 comprise a polymeric foam material, or that the lower 
acquisition component 34 comprise a polymeric foam and the storage component 36 

1 O comprise a polymeric geJling material incorporated into a fibrous web or tissue. 
Having shown and described the preferred embodiments of the present 

invention, further adaptions of the hip efficiency absorbent articles for incontinence 
management described herein can be accomplished by appropriate modifications by 

one of ordinary skill in the art without departing ftom the scope of the present 

15 invention. Several such potential modifications have been m~tioned. and others will 
be apparent to those skilled in the art. For example, other materials having the 
above-discussed characteristics can be substituted for the upper and lower acquisition 

components and the storage component. In addition, the absorbent product can take 

the shape of article other than disposable diap~ such as bandage f;lressing. sanitary 

2 O napkins. or other articles that absorb, redistribute . and retain Ouid, even when 
subjected to compression forces; Accordingly, the scope of the present invention 

should be considered in terms of the following claims and is understood not to be 

limited in detail, structure and operation shown and described in its specification and 

drawings. 
25 
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What is Claimed is: 

1. An absorbent structure ·for the management of body exudates from a 
wearer, said absorbent structure comprising: 
a) a le>Wer acquisition component having · prCdetennined dry 

. : ' 

dimensions, said lower acquisition component having· ... a recovery 

froni wet compression, . preferably, of at least about 60 % of the 

predetermined dry dimensions, and an ability to vertically wick 
body exudates, and 

b) a storage comp0nent intetposed ~ said J~)lver acquisition 

component and the wearer; , 
said lower acquisition component and said storage coinPonent jointly 

cooperating to provide a partition characteristic to partition the body 
exudates from said lower acquisition component to said· storage component. 

2. The absorbent structure CJf claim 1, wherein said abSe>rbent structure further 
comprises an upper acquisition component interposed between said wearer 
and said ston.ge component. 

. . 

3. The absorbent structure of claim 2, wherein said upper acquisition 
. . . . . . , . 

component further comprises first and second upper acquisition 
components, said secQDd upper acquisition component inteq>osed between 

. . 

said first upper acquisition component and said fluid storage oomponent, 
said f'lrst upper acquisition component having an average hole size diameter 
greater than the average hole size diameter of said second upper acquisition 
component. 

4. 1be absorbent structure of claim 1, wherein said lower acquisition 
component bas a 1esistance to compression deflection, prefenbly, such that 

a confining pressure of about S .1 kPa produces a strain of between about S 
to about 85 % compression of said lower acquisition component. 

S. The absorbent structure of claim 1, wherein said absorbent stmcture 
including a crotch portion, said crotch portion of said lower acquisition 
component having a width about S ti greater than said crotch portion of 
said storage component. 
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6. The absorbent structure of claim 1, wherein said lower acquisition 
component comprises a hydrophilic flexible structure of interconnected 
open spaces. 

7. 1be absorbent stmcture · of claim 1, wherein said storage component 
comprises a hydrophilic; flexible stmcture of interconnected open spaces, 
or a polymeric gelling material. 

8. 1be absorbent stmcture of claim 1, wherein said lower acquisition and 
storage components comprise a flexible, hydrophilic polymeric structure of 
intemmnected opea spaces. 

9. The .absorbent structure .of claim 1, wherein said absorbent structure further 
comprises a topsheet inteiposed between the wearer and the storage 

component. 

10. The absorbent structure of claim 1, wherein said absorbent structure further 
comprises a backing sheet inte1p<>sed below said lower acquisition 
component. 


