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and the |like, and nore particularly, to absorbent articles - having a

wai st feature providing dynamc fit about the wearer throughout the wear
cycle of the absorbent article as well as inproved contai nnent
characteristics forABSRBENT ABJICHEWITH BOLSTERING WAIST FEATURE
BACKGROUND OF THE | NVENTI ON 15 _ I nfants and ot her incontinent
i ndi vi dual s wear absorbent articles such as diapers to receive and
contain urine and other body exudates. Absorbent articles function
both to contain the discharged nmaterials and to isolate these materials
fromthe body of the wearer-and fromthe wearer's garnents and bed
cl ot hi ng. 3Di sposabl e absor bent articles having many di fferent basic
desi gns are known to the art.” For exanple, U S. 20 Patent No. Re. 26,152,
i ssued to Duncan and Baker on Jan. 31, 1967, describes a di sposabl e
di aper whi ch has achi eved wi de acceptance and comercial success. U S.
Pat ent No. 3,860,003, issued to Buell on Jan. 14, 1975, describes an
el asticized |eg cuff di spoHiEl if THE INVENTIOMN S achi eved w de
acceptance and commerci al success. _

The present invention relates to absorbent articles such as diapers, training

10  pants, incontinent briefs, and the like, and more particularly, to absorbent articles
having a waist feature providing dynamic fit about the wearer throughout the weag
cycle of the absorbent article as well as improved containment characteristics for the
absorbent article.

BACKGROUND OF THE INVENTION

15 Infants and other incontinent individuals wear absorbent articles such as diapers
to receive and contain urine and other body exudates. Absorbent articles function
both to contain the discharged materials and to isolate these materials from the body
of the wearer and from the wearer's garments and bed clothing. Disposable absorbent
articles having many different basic designs are known to the art. For example, U.S.

20 Patent No. Re. 26,152, issued to Duncan and Baker on Jan. 31, 1967, describes a
disposable diaper which has achieved wide acceptance and commercial success. U.S.

- Patent No. 3,860,003, issued to Buell on Jan. 14, 1975, describes an elasticized leg
cuff disposable diaper which has achieved wide acceptance and commercial success.

However, absorbent articles of the current art have a tendency to sag or gap

25 away from and to slide/slip down on the body of the wearer during wear. Three

modes of failure have been identified which contribute to this sagging, gapping,
sliding, and slipping: '

1) Forces exerted by the normal movement of a wearer as the wearer breathes,

moves and changes position can cause the waist region of a diaper to

30 rollover during normal use resulting in a reduced gasketing effect at the
waist, ' '

2) Normal wearer movement can cause the band of lateral tension created by
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t ensi on about a wear elastic mernbar deareases withhdime resulting in a lessening of the force
exerted by the band of tension about a wearer's waist and, further,

contributes to the aforementioned sagging, gapping, or slipping. Further
discussion of stress relaxation can be found in many texts on polymer

20 science, for example: Billmeyer Jr., F. W., Textbook of Polymer Science,
John Wiley & Sons, pp 188-150.

The net effect of this sagging, gapping, sliding, and slipping can be premature leakage |
and poor fit of the absorbent article about the wearer particularly in the waist regions
of the absorbent article. o

25 In order to address premature }eakage in the waist regions of absorbent articles,
~ certain commercially available absorbent articles have been provided with elastic
waist features. Such elastic waist features cause the absorbent article to fit more
snugly about the waist of the wearer. An example of a disposable diaper with an
- elastic waist feature which has achieved wide acceptance and commercial success is
30 disclosed in U.S. Patent No. 4,515,595, issued to Kievit et al. on May 7, 1985.
Elastic waist features will typically comprise an elasticized waistband consisting of an
elastic member contractibly affixed between the topsheet and the backsheet at the
ends of the absorbent article. The elasticized waistband is, thus, designed to expand
and contract with the wearer's motions and to maintain the fit of the absorbent article

35  about the waist of the wearer during use (i.e., provide sustained dynamic fit).
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Itisa further object of the present invention to provide an absorbent article
having"a unique bolstering waist feature that provides sustained dynamic fit and
improved resistance to leakage during use.

It is a still further object of the present invention to provide an absorbent article
20  having a unique bolstering waist feature which reduces sagging, gapping, or rollover
at the front of the diaper as well as overall sliding/slipping of the absorbent article or

the absorbent core during use. :

It is yet an additional object to provide an absorbent article having a unique
bolstering waist feature which compensates for the loss of fit due to stress relaxation
25  inthe elastic components which provide tension about the waist region of a wearer.

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

SUMMARY OF THE INVENTION

30 The present invention provides absorbent articles such as disposable diapers,
incontinent briefs, training pants and the like that have a unique bolstering waist
feature that improves the dynamic fit of the absorbent article and reduces the risk of
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i nproves the dynamic fit of the absorbent article and reduces the risk of
WD 96/ 21408 The bolstering waist feature provides a member which resists longitudinal

PCT/ US96/ 0001%5 bending in the waist region of the absorbent article of the present invention. By

resisting bending, the bolstering waist feature reduces the risk of waist leakage due to
rollover and sagging/gapping, particularly in the waist region. :

The bolstering waist feature further co-operates with the core to resist loss of
fit due to the waist of the absorbent article riding down. The bolstering waist feature
20  and the absorbent core co-operate to form a "strut" which resists those forces such as
| body movement and loading with bodily exudates which tend to cause the waist of
the absorbent .arti-cle to ride down.

The bolstering waist feature still further compensates for loss of contractive

force over time in the band of tension, which exists in the waist regions of the

25  absorbent article, due to stress relaxation of polymeric components, in particular

elastic members which provide the tension. This loss of contractive force can cause

slippage with an increased risk of premature leakage. The bolstering waist feature of

the present invention is able to compensate for this loss of contractive force because

its thickness increases (i.e. caliper increases) as it becomes saturated with aqueous

30 body liquids. This thickening results in an increase in the circumference of that

portion of the absorbent article around which the band of tension acts and, therefore,

an increase in elongation of the elastic member resulting in an increase in the
contractive force provided by the elastic member.

The absorbent core of the present invention can further comprise, at least, a
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20 inner surface of the dlaper facing the viewer.

- FIG. 2 is an expanded, fragmentary sectional view of the absorbent insert of
FIG. 1 taken along section line 2-2 of FIG. 1.

FIG. 3 is a partial side view of an infant wearing a disposable diaper
embodiment of the present invention showing the preferred location of the absorbent
25 core and the bolstering waist feature on a wearer.

FIG. 4 is a partial frontal view of a diaper of the present invention while, it is
being worn, showing how the bolstering waist feature and the core cooperate to

inhibit slipping or riding down.

FIG. 5 is a diagrammatic representation of contractive force versus time for an
30 elasticized feature of the present invention, showing how the bolstering waist feature
of the present invention counteracts loss of contractive force due to stress relaxation.
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taken al ong secpressnt |mviqetmzl.rg the umtay disposable absorbent article, diaper 20, shown in
Figure 1. As used herein, the term "diaper” refers to an absorbent article generally
15 worn by infants and incontinent persons that is worn about the lower torso of the
wearer. It should be understood, however, that the present invention is also
applicable to othé_r absorbent articles such as incontinent briefs, incontinent
undergarments, training pants, diaper inserfs, and the like.

In its simplest form, an absorbent article of the present invention need only
20  include an outer cover, such as a backsheet (typically relatively liquid-impervious), an
absorbent core associated with this outer cover, a belstering waist feature in effective -
fluid communication with this absorbent core, and a means of creating lateral tension
through at least a portion of the waist region of the absorbent article. The absorbent
core is capable of transporting aqueous body hquxds from the crotch region of the
25  absorbent article to at least one of the waist regions thereof. The absorbent core and
the backsheet will be associated in such a manner that the absorbent core is situated
between the backsheet and the fluid discharge region of the wearer of the absorbent
article. The bolsiering waist feature provides resistance to longitudinal bending in the
waist regions of the absorbent article providing sustained positioning and fit. Further,
30 the bolstering waist feature is capable of increasing the lateral tension in the waist
regions of the absorbent article as it becomes saturated with aqueous body liquids
counteracting the loss of contractive force due to stress relaxation of elastic elements
therein. As used herein a diaper component becomes "saturated” with aqueous body
liquids after it has absorbed an amount of agueous body liquid having a weight that is
35 equal to at Jeast 8 times the weight of the component or, if the component cannot
adsorb 8 times its weight of aqueous body liquid, the component is said to be
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present i nveand the backshées 26; elasticiagbleg caffé 32;tan elastiewaiafeatntecin; adasterdiges such
as incontinegiadd nfuleiply 4&ARNES 3636, and a bolstering waist feature 38. The preferred
embodiment diaper 20 of the present invention shown in Figure 1 still further
comprises pairs of side panels 30 and 40 joined to and extending laterally from the
20  containment assembly 22. In the most preferred embodiment of the present invention
at least a portion of side panel pair 40 is elasticized. ‘

The diaper 20 is shown in Figure 1 to have an outer surface 64, an inner surface
60 opposed to the outer surface 64, a first waist region 42 a second waist region 44
opposed to the first waist region 42, and a crotch region 46 positioned between the
25  first waist region 42 and the second waist region 44, longitudinal edges 54 and end
edges 56. The inner surface 60 of the diaper 20 comprises that portion of the diaper
20 which is positioned adjacent to the wearer's body during use (i.e., the inner
surface 60 generally is formed by at least a portion of the topsheet 24 and other
components joined to the topsheet 24). The outer surface 64 comprises that portion
30 of the diaper 20 which is positioned away from the wearer's body (i.e., the outer
surface 64 generally is formed by at least a portion of the backsheet 26 and other
components joined to the backsheet 26). :

The diaper 20 also has two centerlines, a longitudinal centerline 100 and a
transverse centerline 102. The term "longitudinal”, as used herein, refers to a line,
35  axis, or direction in the plane of the diaper 20 that is generally aligned with (i.e.



undergarnents, training pants, diaper inserts, and the |ike. _ In
its sinplest form an absorbent article of the present invention need only
20 include an outer cover, such as a backsheet (typically relatively
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Figure 2 is an expanded, cross-sectional view of the diaper 20 taken along

. section line 2-2 of Fxgure 1 showing details of the bolstering waist feature 38. As

shown in Figure 2, the preferred embodiment of the bolstering waist feature 38 isan.

extension of the fluid redistribution component 29 and comprises three layers of

25  absorbent foam 392-39¢. Also shown are the components of a preferred embodiment

of the absorbent core 28, the fluid acquisition component 27 and the fluid

redistribution component 29. Waistshield 37, which is disposed between the
bolstering waist feature 38 and the topsheet 24, is also shown.

The absorbent core 28 may comprise any absorbent means which is generally

30  compressible, conformable, non-irritating to the wearer's skin, and capable of
absorbing and retaining liquids such as urine and other certain body exudates. As
shown in Figure 1, the absorbent core 28 has a garment surface, a body surface, side
edges, and first and second waist edges 58a and 58b. The absorbent core 28 may be
manufactured in a wide variety of sizes and shapes (e.g., rectangular, hourglass, “T"-
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structure being cut-away to nore clearly show the construction of the
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contacts W49 the inner surface, oriented towards the vi ewer .
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96/ 21408 - communication is intended to mean that aqueous body liquids, pameularly urme can
PCT/ US96/,00@35gistributed from one component of diaper 20 to another by capillary forces,
osmotic forces or other liquid transport mechanisms. The absorbent core 28 must
also be capable of distributing sufficient liquid to '_the_bolstering waist feature 38 to '
enable the expansion of the bolstering waist feature 38 as it is being wet with those
ﬁquids. Exemplary absorbent structures for use as the absorbent core 28 are
25  described in US Patent 4,610,678, issued to Weisman et al. on September 9, 1986;
U.S. Patent 4,673,402, issued to Weisman et al. on June 16, 1987, U.S. Patent
4,388,231, issued to Angstadt on December 19, 1989; U.S. Patent 4,834,735, issued
to Alemany et al. on May 30, 1989; and U.S. Patent 5,318,554, issued to Young, et
al. on June 7, 1994. The disclosure of each of these patents is incorporated herein by
30- reference.

Vertical wicking, i.e., fluid wicking in a direction opposite from gravitational
force, is an especially desirable performance attribute for absorbent cores described
herein. This is because such absorbent cores will frequently be utilized in absorbent
articles in a manner such that the aqueous body liquids to be absorbed must be

35 moved within the article from a relatively lower position to a relatively higher
position within the absorbent core of the article. For example, the diaper 20 of the



approxi mately parallel with) a vertical plane which bisects a standing
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hour gl ass, "T"-combination with acquisition component 27, provides the absorbent core 28 with
those vertical wicking properties which allow it to enable the expansion aspects of
25 the bolstering waist feature 38.

A preferred embodiment of the fluid redistribution component 29 comprises at

least one layer of the absorbent foam material described in U.S. Patent 5,268,224
issued, to DesMarais, et al. on December 7, 1993, the disclosure of which is
incorporated herein by reference. Absorbent foam materials of the type described

30  therein are preferably made by polymerizing high internal phase water-in-oil
emulsions (HIPE foams). They will typically have a free absorbent capacity of from
about 20 to about 100 ml/g and a specific surface area per foam volume of at least
about 0.025 m /cc As used herein, the term "free absorbent capacity" refers the total
amount of test fluid (Jayco synthetic urine) which a given foam sample will absorb

35 into its cellular structure per unit mass of solid material in the sample and the term
"specific surface area per foam volume"” refers to the capillary suction specific surface
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gravitation
propensity for pulling aqueous body liquids into such a redistribution component

from other absorbent components, such as an acquisition component, that also have

25  absorbed such fluids. Such a propensity to drain fluid from other absorbent article

components is known in the art as "partitioning." The concept of partitioning and

- certain procedures for determining partitioning performance are described, for

example, in the aforementioned U.S. Patent 4,610,678. When tested for partitioning

performance using procedures similar to those disclosed in U.S. Patent 4,610,678,

30 these preferred absorbent foam structures exhibit especially desirable fluid
partitioning characteristics.

The backsheet 26 is positioned adjacent the garment surface of the absorbent
core 28. The backsheet 26 prevents the exudates absorbed and contained in the
absorbent core 28 from wetting articles which contact the diaper 20 such as

35  bedsheets and undergarments.
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H2031. The attachment means will preferably comprise an open pattern network of

filaments of adhesive as is disclosed in U.S. Patent 4,573,986, which issued to

Minetola et al. on March 4, 1986, the disclosure of which patent is incorporated

25  herein by reference. Alternatively, the attachment means may comprise heat bonds,

pressure bonds, ultrasonic bonds, dynanﬁc mechanical bonds, or any other suitable

attachment means or combinations of these attachment means as are known in the

art. As used herein, the term "joined" encompasses configurations whereby an

element is directly secured to the other element by affixing the element directly to the

30  other element, configurations whereby the element is indirectly secured to the other

element by affixing the element to intermediate member(s) which in turn are affixed

to the other element, and configurations whereby the element is held in a constrained

position proximate the other element without being directly or indirectly secured to

the other element. In a preferred embodiment of the present invention, the topsheet

35 24 and the backsheet 26 are joined to each other in the periphery 50 of the

containment assembly 22 by the attachment means (not shown) and the absorbent
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f oam vol Wire'(e Gehiphe) {olrehify SenBirdth Ahirdugh! RS itEknefe @l hii@bls Ubpsheet may be

\é\g—/gg/ssgfggmufactured from a wide range of materials, such as porous foams; retnﬂated

area of the foamsnapertwied plastict flmsisori wovenoRmaanNeyeR ebs,of patural fibsisieB st ate.” To

ere Correds @?&gdaéerlﬁubﬁﬁﬁé&) sﬁtlﬁbé 96&9(6 g.2péliyéste? or fpelypﬂipﬁleﬂ&)ﬁbws),gm ae. t he
s
gl so have a® 1“??%?/“515‘%% ]’c §Up g?esf?r%ly, tﬂ%’(%ﬁs*‘?%g%ﬁd Jgg& @%4 ly_cm

(9. 5 i ncltes )spbstantialiy Edrophabic mm? tobiselate 3he wesrerisiskin fromHigyids containedyy pst
pr ef elr ?bl y a4 tﬂe%af&bt AP esre 280THerR 4rda. anbacdsraﬁanufaemriug ethhiqussi whict tsy t er mk
‘capi | | ary gbsorption pressure | wi cki ng
absor bent = DS useq I, map ﬁ{?"‘f’? %’507‘)55?'°Tth€4 3”‘%'8@‘%7@@ ?pShE&gzcy?{a& b%/b?% hods for
measuri ng rrmsnwo\fent\hdsef fibers spUprt\ded.tqwdaWGt'b& ameftblown; RY@H anglsd. VETHODS
Sect ion of CaReRdids ddﬁﬁ abiged, ithe like. A preferred adpshert fedarded dnd théihalhB9, 270

| l.ed De 11 | |
o ariat o onged i arass ll Khoi 1 sl MR ol 36, ALEel it
absor bent capmpiises oweh bE staplarierizth pelypropyieer fbare suaheas is WH@°‘PE°§'FbWETHODS

section. Veratec Inc., AR dfiIfteintibnal Pigtr Colplny; bf Waliold, MAnadeégheshown i n
Figure 2 has redi stribution conponent 29 conprising three

| ayers of tﬁiés'ﬂfalgﬁl gosam descri bed-

The diaper 20 preferably further comprises elasticized leg cuffs 32 for provxdmg
20 improved containment of liquids and other body exudates. Each elasticized leg cuff
32 may comprise several different embodiments for reducing the leakage of body
exudates in the leg regions. (The leg cuff can be and is sometimes also referred to as
leg bands, side flaps, barrier cuffs, or elastic cuffs.) Aforementioned U.S. Patent
3,860,003 describes a disposable diaper which provides a contractible leg opening
25  having a side flap and one or more elastic members to provide an elasticized leg cuff
(gasketing cuff). U.S. Patent 4,909,803, issued to Aziz et al. on March 20, 1990,
describes a disposable diaper having "stand-up" elasticized flaps (barrier cuffs) to
improve the containment of the leg regions. U.S. Patent 4,695,278, issued to Lawson
on September 22, 1987, describes a disposable diaper having dual cuffs including a
30 gaskahg cuff and a barrier cuff While each elasticized leg cuff 32 may be
configured so as to be similar to any of the leg bands, side flaps, barrier cuffs, or
elastic cuffs described above, it is preferred that each elasticized leg cuff 32 comprise
the dual extended cuffs described in commonly assigned PCT Patent Application No.
WO 94/18927, published on September 1, 1994, the disclosure which is incorporated

35  herein by reference.



15 above. Additional details regarding absorbent cores 28 of this type are

described in ' U S. Patent 5,318,554, issued to Young, et al., on June
7, 1994, the disclosure of which is incorporated herein by reference
These preferred absorbent foam structures will frequently be, 'ﬁ&ﬂs

absor bent art MQ¥&! ‘aqaong wi th other types of absorbent structures can

al so 20 participate in acquiring, distributing and/or storing aqueous
fluids. In those contexts, wher ei n t hadsabsor bent foam structures
herein are to serve primarily as a fluid . redi stribution conmponent in
absorbent- articl es, The disped20imaybfusthéraomprisdarf elaste waistHfeatarez84 that provides

propensity for pﬁﬂﬂrbm fRAHE ﬁlﬂ&“ 'i'ﬂe%l'dsﬂ@ \#aﬂf f}aﬁt\'@ﬂl B thit Portidn Q’%hg 3¢
conponent from ot h Sor a?dg gg? na as an acaur sition
conponent, that HFIPPRY “’gﬁ 15 14y o 3’1‘?‘&4 2nd gpptracy to,damirally §it ¢ o
drain fI ui d fromhet\harer‘abeam blmrthe ardfemﬂeembodnmennabﬁmqms:nﬁ mvémionshown tile -
art as "partigi OﬁFﬁ‘l 1 thO SR GRRkt féituﬁaﬁk'éaétémk Nengith dmall in %e@dtﬁf an

procedures for de

rtitioning perfor nce escJ |
exanpie, in the WMW%O#@W? P&t%foﬁ‘ aper G\Aﬂﬁﬂﬁe"( Bsfecend: yaist
partitioning _regioa i dowandsecand i waist pdgecifihnfabe d)smbleutrcowzz hested ¢ secbnd ed

in US. Patent %ﬁlﬂe@@ﬁ« SWmild ﬂﬂ@%ﬁstﬁrﬁiﬁ?éaﬁﬂe PRy m&tcoﬁﬁﬁﬁgm elefmpiiek CArfS
exhi bit especi al Iq/ desirabl e &J Ba@;{l tion ngg aracterl St c§

The backsheet 26°9MPrisea;seRagie eﬁ'&f“aﬁ@ﬁ’f“ diap st wagst 4 is
absorbent . 10 cpreferably. cofisteudadcéssameexterRion of evien tefentents at‘nheldiaper ainhasbhad and -
contai ned in t NepacksheetBRSH HE Wpshidt 94, F3efbra ueﬁnhuwcréﬁée:%eaad\eﬁu foBsrféQPt act .

t he diaper 20 suﬂw as 35 bedsheets and under gar nent s.
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The backsheet 26 is Thgmrlaste Iwaist featpig %@avobeammecbww mrrefmrdzf qiffergnt

ulr It Ee) h . an ]gbonﬂgmﬁfxﬂriaahmngr&nweaaésuﬁm i @ abddal ﬂf@hﬁsd i9.Sf iPabénts N
a ou 0 I‘ se
As useg her e| n, *ﬁfg %85 md"#]ﬁeldogél the d'gcgge“r?g \6¥ 8&{-5, Jﬁﬂ "ge?){s %ﬁg'?ﬁpagedJ

conpliant and w ereﬂib)a’('ﬁqusmeonformto t he general shape and 5 contours
of the human body. The backsheet 26 may thus conprise a woven or
nonwoven material, [Thkyispen 20 dlsd conprisesta fastedifesysepl I which forsa side closure

pol yet hyl ene Or which maintains the first waist region 42 and the second waist region 44 in an

overlapping configuration such that lateral tensions are maintained around the

20  circumference of the diaper to maintain the diaper on the wearer. Exemplary

fastening systems are disclosed in U.S. Patent 4,846,815, issued to Scripps on July

11, 1989; U.S. Patent 4,894,060, issued to Nestegard on January 16, 1990; U.S.

Patent 4,946,527, issued to Battrell on August 7, 1990; U.S. Patent 3,848,594,

issued to Buell on November 19, 1974; and U.S. Patent B1 4,662,875, issued to

25 Hirotsu et al. on May S, 1987; the disclosure of each being incorporated herein by

reference. Any of the above-mentioned fastening systems would be suitable for

diaper 20 of the present invention. The preferred embodiment of the fastening -sysiem

36 should further provide that the band of lateral tension around the circumference of

~ the diaper should pass through the bolstering waist feature 38. Such preferred

30 fastening systems 36 can comprise either tape or mechanical fastening means. For

~ example, a suitable fastening system 36 could comprise a tape tab, a release portion

for protecting the adhesive on the tape tab and a landing zone wherein the tape tab is

located in one of the first or second waist regions 42 or 44, preferably in second

waist region 44, adjacent to an end edge 56 in that waist region and the landing zone

35 is located in the other of the waist regions 44 or 42, preferably in the first waist
region 42, adjacent the end edge 56 in that waist region.



pol'ypropytene, or conposite naterials such as a filmcoated nonwoven

mat eri al . Preferably, the backsheet is a thernoplastic filmhaving a
t hi ckness of from about 0.012 mMm (0.5 ml) to about 0.051 nmm (2.0

mls). Particularly preferred materials for 10 the backsh Lhcl ude -
RR8220 bl oWP 14218 and RR5475 cast filns as nanufactured gg’dgé}wgdegar

I ndustries, Inc. of Terre Haute, 1N. The backsheet 26 is preferably
enbossed and/or nmatte finished to provige a nore clothlike appearance.
Further, the backsheet 26 may permt vapors to escape fromthe

absorbent core 2@pd Hiag‘eﬁ';zo shown i ﬂ?&r’&qbﬁr@kréﬂ}j fuRthéiidolmprif¥s Sie Mahdig3 Gyt dat es

f rom passi ng .t hrough e backsheel .26.°, 15 . The topsheet 24 |'s

posi t !Doned géj‘"& e %ﬂ@ sé‘{‘}'rﬂaﬁ?,lﬁ ngn feqend wash seRn 4%0?@53 side panels; g | s

preferably jSPraed 40omayhile foanéds fremtextidsiops of theahpsbeet 24eanbadkshdet 2600m)
such as thosgeiehlefdriiyn g;gitaé?ﬁs@ﬁﬁd 40" E5mprise WRkRte b%&@ﬁ:?bﬁgﬁoiﬂ?% Yy be.

Mide
secured to t he, backsh - by uni.f ot m cont | nyous .| a of . adhesi ve,
a patterndd Pﬁ‘{/@?e‘?ﬁlate"aﬁy °'z¥8ﬁ’é‘§ Q‘B,ea%’rbaﬂmgﬂggiﬂgﬁ;shé’g5%‘“’%1{“@%‘???@9?%'5pi ral s,
or spots of a@lmsitleast, Adistsigics 42tandH42@spectivaly. Poaions ofitie de panels 30
and oy ket o a0 4 FBRBIAEL b el o g Sxeldlalcily RAAT coch igpgindind 1 I
D031 The aPUEcHHREOMREINE: SReTOIL A2 LM SPICR Egin Do | B S0 Baneodts and
network of 40 carf be jaineditasthe formaimentiagsembly 22 byi a0y Imegnsfainiliat xoShe Batt Bort -
4,573, 98@y Wakdnipld, STdLEFhnkR 30 and 40 RAYWedjolled Ab- coRttimfitht Rssémbiy 90 by lahe
di scl osure: Ofni}ml ch patent is hg‘gﬁr. oratﬁdmzj“?I hergl rhb%ﬁr ef érence. ,
Al t er nati vel §AEQICORPPUOUS At © WVerey PRTSE 06 R Adhegiye, r an amay of o o o
bonds, ul t r asepatate linesdspirallyoraspots ofadhesiviec Aihdsivesiwhich havenbeen fornd toubet abl e
attachment nearfaclefy &RMRinuALPEbPH. B) Fhlleratdrsanydn St AN MiffesdfatangnowWn i n
t he art. ,%\(s sed e{zghn the term :]+OI ne l Pﬁ%go asses. configurations
whereby an MaKeEGe dﬁ%&?ﬁaﬂe@& RS all (prererably omprise an o
af fi xi ng!4 hepatempetwork o€ Glaments ftadbesB® as isdisclosad prid.St Patcon#,5gP84.i ons
\52?1? |r )?ib%gt P ﬁe%ll%ggnge*hed t&o i ntglfen%g%/g?m}ﬁg’eigst m\%él)ﬁﬁ&:hr? Y fjervﬁﬂlaﬁgag‘ff ibied
fo t he- ot her SEIeEHE Hamebts SVl 10 arsa L RS U B At b e sPosmBisc | - a
constrai ned and methods shiopm ipLGSi Pasent 31914, 138 hissued te Spraguesilt. o Octiobérrily
crbod magt of b phet A5 00, B 1o e e o e 2 I R csheet
26 are | g‘# neg'é‘ % agﬁﬁﬁgﬁﬁ, qs##tﬂceu}Bréch ﬁ%?@“’%eg?;b? (the ﬁisgbs‘ﬂ'ﬁﬂfﬁc ment
assenbly 22 oftheseepatents éshimeorporatednker¢in by refesency. Altemativelyatheoattachment
PCT/ US96/ 000@@ans ey 9&mpit&heat bonds, pressure bonds, ultrasonic bonds, dynamic

mechanical bonds, or any other suitable attachment means or combinations of these
attachment means as are known in the art.

25 Side panels 30 and 40 can be made from any materials familiar to the art. For
example side panels 30 and 40 can be made from thin, flexible plastic films, porous
foams, woven or nonwoven webs of natural or synthetic fibers. The side panels 30
and 40 can also be made from laminates combining such materials. A particularly
preferred material for side panels 30 and 40 comprises a laminate of a nonwoven web
.30 of staple length polypropylene fibers such as is manufactured by Veratec, Inc., a
division of International Paper Company, of Walpole MA under the designation P-8 -
with a thin thermoplastic film such as RR8220 blown film and RR5475 cast film as
manufactured by Tredegar industries, Inc. of Terre Haute, IN.

In a still more preferred embodiment of the present invention side'panels 30 in
35 the first waist region 42 or, preferrably, side panels 40 in the second waist region 44
are elasticized. The elasticized panels provide an elastically extensible feature that



13 core 28 is constrai ned between them That is, the absorbent core
28 is allowed to "float" between the topsheet 24 and the backsheet 26.
The topsheet 24 is conpliant, soft feeling, and non-irritating to the
wearer's ﬁkln Further the topsheet 24 i.s |iquid pervious aﬁrnrttlng
aqueous body | 08 5 (e g., urine) to readily penetrate

t hi ckness. A SU|tabIe t opsheet may be- manuf actured from a mnde range
of materials, such as porous foans; reticulgted f oans; apertured
plastic filnms; or woven or nonwoven webs of natural fibers (e.qg. wood

or cotton flbers

fibers), or a b mvﬂ)!né” na ?%‘it‘foptsﬁlr%g“g cgfxtouﬂngi ypg* Eﬁ“aﬂg pﬁlﬁ %b?yé*t etp%rbl Y,
t he topsheet 24 i"gpqﬁéﬂg‘ed’f’eaﬁrfﬂd sustaing, this Gy “3?" thertimes of wear avell pastithe

i sol ate the wear poihtsat sitiich the diapéri psibeken loadddawitteekudates sinde the @lagiasdlpanéls cor e
28. There are a ed

t o manuf acture t Ig%)gﬁ sﬁ%e%ﬁ P{de fﬁm‘bﬁe topshgﬁf&?ﬁdrt?rstam‘i)m?'th‘EP
‘nonwoven web bf PrRKds marg, %Hﬂéﬂ’ he diaper 2] gince gyen if @Wrﬁ'apefef pulls
hydr oent angl- ed one elastivideid n parieb rfarthdr tlhe ataomheroduﬁﬁgeabplicwonﬁt (asyaintetsied

t opsheet is car dﬁ,%h@ﬁqn} E\?Jd'@er iozvﬁ Qgﬁgt" Wnﬁ?@@a? Witk tﬂ%’lﬂ%ﬁr be o?‘@ﬁ?e

skilled in the f referred topsheet

stapl e |l ength po?’?{?F’S%?Wé?fng’ftt% tae prFsent é’é"ef‘g""rrﬁfﬁm& ‘lﬂsgg" 5'?5"“‘23“ pamslst ec,
Inc.,. a Divisi onopefatively associated math sidepanelCa0mdich aredispdbédoin secontifwaist degior he

glezlsgpgltlzgg |R2 8 44, the diaper 20, m&ttﬁ.«égaﬂ b@&&fd@é gs/tggia)!%éiéﬁtsﬂﬁ M{;@E s6F
and ot her body e'?ﬁ%%%é’swa‘gd'ﬁﬂgeﬁgé‘f Fbg?gdh? bﬁnPE’G‘F'f r°3‘°“rlt2 s"t?ﬁ e valse

several differemegiondddi nents for reducing the | eakage of body
exudates in the leg regions. (The leg cuff can be and is sonetines al so

referred to as Wlﬂgthbaﬂdﬁzedﬁnﬂ?aﬂy‘b@?&sm@é&ﬁhﬁﬁn&%fﬁ:&nﬁgﬂfatﬁh@% les

cuffs.) Aforenentd pned U sabl e
di aper ) whi ch pr ovﬁ'% 3 W'E‘bﬂﬁ”ﬁ'&#ﬁ?"@'slpé’é gp%‘ﬁ'?’gge basht feaﬁgmsi ?g‘ $ T#f%p
and one or nbre @#%’e‘}ﬂ@%ﬂﬁﬁ@ 4,857,963 \issy Ehwepd\settlabloze@mlsdsctl9$9 Us.
(gasketing cuf f)Patddt 3,38PF8 E iRbued, 18 GRia8if, ei asu@daatycz ADRZ, ©@85. ahenmgmgh 20,

1990, oSO ribaed 8 Vino663p0, & 8 3R hy 3188 1780 Pilens %Féﬁ’?”'eé Bns.

flaps (barrier ¢ g Tontar nien

U.S. Patent 4, 6@55’"2’7‘8“ pls 9&&#@!& I?évréﬁ?l“ and the hersinbeforseeferanred 1557 Patent
describes a di S BES(092; dhed dREloAAY | dfgedéhaﬁeu@iﬁcaryomémdbﬁﬁ By?ererenGﬁSF&tl ng

ff d f .
cont i gured o ;'&tmff*t cSlasritBhd facd oy Sofifed f’ﬂf*ﬂﬂ%@fﬂwé 2 Wb, B g ¢,
cuffs, or eqaher and g thin, Q%%’lerﬁhﬁ'@?j’ piastic Slm. ltrﬂde eﬂﬂlpmspwemh
el asticized | eg vcebfatndfme thinAexibie thermoplhstie ﬁiua:hvevéeﬁrddsbﬁbmﬁu‘ose sdthaedpeard i n

Septomber 1. o0 i fopeiief 2 (B fd Gl 2 '°%,P°°“V°*?Df“9§‘é§g?'“rts‘%?“ E‘*‘ed .
r ef er ence. elastic member is manufactured by Exxon emxcal Company, Lake Zurich, ,

25  under the designation EXX 550. Such laminates can then be subjected to mechanical
stretching sufficient to permanently elongate the nonwoven web and the
thermoplastic film using a process such as that described in the above-mentioned US
Patent 5,151,092 to form the elasticized panel. Alternatively, the nonelastic portions
of the side panels can be gathered pr'ior to combining them with the elastic member.

30 The preferred elasticized panels comprise a structural elastic-like film (SELF)
web. A structural elastic-like film web is an extensible material that exhibits an
elastic-like behavior in the direction of elongation without the use of added elastic
materials. The SELF web includes a strainable network having at least two
contiguous, distinct, and dissimilar regions. One of the regions is configured so that it

35 will exhibit resistive forces in response to an applied axial elongation in a direction
paraliel to the predetermihed axis before a substantial portion of the other region



WD 96/ 21408 '

PCT/ US96/ 00085 14

The di aper 20 may further conprise an elastic waist feature 34 that

provi des oved fit and contai nment. The elastic e 34
IS that por‘gl osn’iglr?{zone of t he di aper 20 which is mtenh”eg&@)&g

el astically expand and contract to dynamcally fit the wearer's

wai st. In the preferred enbodi nent of tha present invention shown in 5
Figure 1 the elastic waist feature 34 extends longitudinally inward from
and gendevelopy significant atsistiee forces footht iappliedf elonbatiore rArcleast esh@coffie | ocat ed

i n second vval e&gﬁ

absor bent cor ebgg Pasc tsglgaug%asengm’\@ﬁﬂh %eg'%&gr %ng?t ﬁ%%&ﬁq%%&?%se _
el astic wai sthQ%ﬁﬁEb%?“t'alﬂWPW'eﬂ f%ﬂ!?cﬂfi‘ﬁm@ﬁé aé'PéfYPé’ﬁt'Ee waterial is in ag oppr i se
a separat e elensioned Eonditibnf Thé regioni exhibitingGhe Idnge:ehm&te—patmangh ulchmlesir e 34

is 10 preferghl :ﬁ&@%efdﬂ@&ﬁ:ﬂns%éﬁ%&k%? .mhe m&%eem@?%r agpé he

he backsheotSEid el bty et oo sgnibcangly il Sh I of abinch et LT

f eat ure 34 nefgrdectocelomgation talorigi at leash wmb qpredetermiinkd exxisnwhen subjectednfoi grur at i ons
I ncluding th raf ept

4 515, 508 and® hé&e%%ags'q%ydgﬁgﬁg’gﬁ?g tgtﬁégﬁahh "b‘?hﬁi mé?r@? e?gel‘ég‘é'gb i's

i ncor porat ed © bits %F’é’r‘“" 9’°F§f°e§h€ﬁ%bed °“3“t‘°" until W

conpri sesloa fisstficientgosantecarsiibistantial qlortionr ofithe regwiehahxtgthedong_er sux\t'dccef:h
mai ntai ns t NeafHidngth Y3lenfer i %ﬁ‘%ﬁ' ﬁe& Qﬁnéﬁibﬂ,n%\%h on HROSBOF 4Gy N aN
over | appi ng co t urat on, suc enshﬁﬁs are maj nt a| ned around

the 20 cir 89rond gesistive, ‘HF%?p@r n%?‘?ﬁaa?'h ctotpl Aptisuve foreetear er .
Exenpl ary elongatidncare highentbarctie fisst eestiirecfoo®s to elongdtiGn prévided by 4heé3fist 815,

| ssued 10 SCrp B0 SElFWL% sgéablef?}g:éﬁ%&m“vémogq}@ﬁﬁ %ﬁ&gsue édJed to

Nest egard on uar
Battrol| Xn Al tcogen ngoFompoaly assigasd U §4§atset4Apphcaﬂ°'a §§UéHNPB'bBiJeI | on
Novenber 19, 08£2D3.456filed)by DonalcfitRdg] etlalc 6@ Febiharyi2ds 1924, tthe diSclosuré ot su et

al. on May 5wh}318521 Bﬂ%&é Y Fefdd (ij?ach bei ng i ncorporated herein by

ref erence. Any of t ove- nent1oned fastening systens woul d be suitable
0 oo B0t 15 BTy 4 R e e T
| at eral t ensiVWaistshield 3@ is provided inuortiearte rpreventfleakage of aqueous body liquids from
20  the bolstering waist feature 38 (described below) through the topsheet 24. In the
 preferred embodiment of the present invention shown in Figures 1 and 2, the .
waistshield is secured to the topsheet 24 in the waist region 42 of diaper 20. In the
more general case, a waistshield 37 would be secured to the topsheet 24 in any waist
region of diaper 20 that also contains a bolstering waist feature 38. Waistshield 37
25 extends longitudinally outward from slightly below the waist edge 58a of the
absorbent core 28 where it partially covers one transverse end of the acquisition
component 27 of the absorbent core 28 to the diaper end edge 56 located in first
waist region 42. Waistshields of this type are discussed in greater detail in U.S.
Patent 4,578,071, issued to Kenneth B. Buell on March 25, 1986, the disclosure of
30  which is incorporated herein by reference. )

Waist shield 37 is impervious to aqueous body liquids. It is preferably
manufactured from a thin plastic film although other flexible, liquid impervious
materials may be used.. The waist shield 37 may thus comprise materials with
essentially the same properties as are suitable for the backsheet 26. A preferred

35 matenial for the waist shield 37 is a thermoplastic film having a thickness from about
0.012 mm (0.5 mil) to about 0.051 mm (2.0 mil).



t he di aper shoul d pass through the bol stering waist feature 38. Such
preferred 30 fastening systens 36 can conprise either tape or nechani cal

fast eni ng neans. For exanple, a suitable fastening system 36 could
conprise a tape tab, a release portion for protecting the_adhesive on
the tape tab ¥A%RMB1di ng zone wherein the tape tab is POULP%H%83 one

of the first or second waist regions 42 or 44, preferably in second

wai st region 44. ‘adjacent to an end edge ¥ in that waist region and the
| anding zone 35 is located in the other of the waist regions 44 or 42,
preferably in the The diapwe2still further egmprises 3, bolsiéringewiistt REuRIB Al0Rsed6 1 N

t hat wai st regiQn: . . .
PCT/ US96/ 00085 heflin, the term bolstequéQargﬁl é&tﬂx@%eans a component of diaper 20, 13%3&‘1 in
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e
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regi on 46. 1Whe esd 46 i firse vmisB Pegiords2 of diaper(2Q: Adtenmtively, e diapey dffthe presémi nnent -+ <
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30 and 40 may be joined to conta nt asse . |
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the apparatus % °nd nethods shown in U S. Patent 3,911,173, issued to .
Sprague, Jr. on Cctoper 7, 1975; U.S. Patent 4,785,996, issued to
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embodiment shown in I-‘iguie 2, the bolstering waist feature 38 comprises three layers
of this foam 39a-39c. These layers 39a-39c are, typically, not joined together by
adhesive but are simply extensions of the fluid redistribution component 29 and,
25  therefore, are in effective fluid communication with each other and with fluid
acquisition component 27.

Bolstering waist feature 38 must have physical or chemical properties that
counteract at least a portion of the negative effects of the various modes responsible
for loss of fit or premature leakage at the waist that is due to sagging, slippage or roll

30  over as exhibited by diapers of the current art.

In its simplest form, for example, a diaper comprising only a topsheet 24, a

backsheet 26, a core 28, elasticized leg cuffs 32, a means for creating lateral tension

in the waist region, such as a fastening system 36, and a bolstering waist feature 38,

the bolstering waist feature 38 would provide improved fit and containment when

35 compared to an absorbent article having a similar construction with an elastic
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30 and 40 can be made fromany materials famliar to the rusHRioooss
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t he ti naoof pmadesvmlbenqhagtremsimce even jaBemtrepeatedhapplications chfather fares been
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di aper er pubtomach expansiore cei psh iooi the toppwaist of an absorbenhamticletrausingigriodur i ng

appl i cati Onr&]ﬁ$mtn§d,£ downwa,dappl i cation), the diaper 20 wll
"sel f-adjust” during wear. l e the d| aper 20 of this preferred

enbodi n?glt of tlh(ﬁ' égﬂglgﬁwltop% ! eg&gé ég Qp chmE&&mt ﬂecaﬁ@ér' géné%g panel S

operatively aSSOCI are"drsposed i econd
wai st regi oMalu® It hag beemfound shat 2 stetm Wﬁhfﬁ%? p8 wighy apdry raptilevREd wi t h

el asti ci zedbeéndihg vahief grediep (has asbut 8.3 cm (313 tn)Cpréferably gréuté@ithdreboon9 42 or in
both 't he ti {:rﬁt(3 %ﬁ)s\lnll p%’w@ é&s@&grytrggxstﬁl%(}&[&g cX\?n't&Lcﬁng bending when the -
: absorbent article is dry or partially wet. Importantly, as the boistering waist feature
20 38 becomes saturated with aqueous body liquids, that is, when the risk of Jeakage at
the waist is highest, the bolstering waist feature 38 at least maintains a force resistive
to rollover equal to the resistive force when the diaper 20 is dry. This resistance to
rollover when wet is shown by cantilever bending values that increase to greater than
about 9.9 cm (3.9 in), preferably to greater than about 10.7 cm (4.2 in), most
25  preferably to greater than about 11.6 cm (4.6 in) when a bolstering waist feature 38
of the present invention is saturated with synthetic aqueous body liquids. A method
for measuring dry and saturated cantilever bending values is provided in the Test
Methods section below.

These changes in stiffness on wetting with aqueous body liquids can be clearly

30 seen if defined in terms of a cantilever bending ratio. As used herein, the term
"cantilever bending ratio” is defined as the ratio of the cantilever bending value when

the absorbent article is saturated with synthetic aqueous body liquids to the cantilever
bending value when the absorbent article is dry. Absorbent articles of the present
invention have been found to have a cantilever bending ratio of, about 1.0:1 or

35 greater. Absorbent articles of the preSent invention having this minimum cantilever
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for either dry samples or for samples that have been saturated with synthetic aqueous

20 body liquids. Bolstering waist features of the present invention have a stiffness
retention ratio of at least about 0.90 when dry, preferably greater than about 0.95.
When the sample is saturated with synthetic aqueous body liquids the stiffness
retention ratio is at least about 0.88, preferably greater than about 0.92.

The bolstering waist feature 38 of the present invention and the absorbent core
25 28 can also co-operate to provide a resistive force that helps to prevent even the
simple absorbent article with no elasticized waist features or side panels described
above from riding down due to either normal body movement or the downward force
created when the absorbent article is loaded with bodily exudates. This co-operation
is shown in Figures 3 and 4 which show an infant wearer of a diaper embodiment of

30 the present invention.

As can be seen in those figures, the minimum circumference 85 around an infant
is along a line around the infant wearer which connects a point slightly below the
belly, at the belly crease, and a point on the small of the back. The band of lateral
tension provided, for example, by a fastening system 36, is said to ride down if the
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elongates the elasticized portions m t . waist region of the absorbent article’
25  compensating for stress relaxation with the increased contractive force caused by the
elongation of the elasticized portions. '

Figure 5 shows a diagrammatic representation of the changes in contractive

. force within the band of tension in the waist region of the preferred embodiment of
the present invention, diaper 20. When diaper 20 is applied to a wearer, the

30  contractive forces are determined by the amount of stretch provided to the elastic
elements in the waist region during application which form the band of tension. This

is shown in the first portion of Figure 5 when the contractive force goes from
essentially zero to a maximum over a very short time (i. e., during application the
elastic elements are rapidly stretched to a given elongation and the elongation is then

35 fixed by the fastening system). With time, the contractive forces in the waist decrease
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The diaper 20 still further conprises a bolstering waist feature 38. As
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of thg band of tension results in stretching the elastic elements of the absorbent article
by about an additional 2_X mm. For example, caliper growth of about 1 mm (~0.04
inches) results in stretching elastic elements about 6 mm (~0.25 inches). The resulting

25 increase in contractive forces within the band of tension will depend on the specific

stress/strain properties of the polymeric system used as an elastic member.

To insure that the bolstering waist feature 38 of the -present invention
compensates for a meaningful portion of the loss in contractive force due to stress
relaxation, a bolstering waist feature of the present invention has a caliper growth

30 ratio of at least greater than 3.0:1, preferably greater than 5.0:1, and most preferably
greater than 7.0:1. As used herein, the term “"caliper growth ratio” is intended to
mean the ratio of the caliper of the bolstering waist feature 38 when it is fully
saturated with synthetic aqueous body liquids (i.e., in its fully expanded state) to the
caliper of the bolstering waist feature when it is in its dry state (i.e., in its fully

35  contracted state). For example, in its most preferred embodiment the bolstering waist
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when the risk of PdRMsiEsBEAvaist feature 38 of the; preseptinypntinn mst o, only heaplertong
wai st feat ur egfivan chlipes tas ribetonien Saturdted evdthr &meaisi bodly liquids dsodiscukdedver
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greater than s, such as the compressive forces wi e band of tension. That is,
20  the expansive force caused by the growth in caliper of the bolstering waist feature 38
must be greater than the compressive forces in the band of tension so that the
bolstering waist feature 38 can compensate for stress relaxation. One measure of this
ability to resist compressive forces is resistance to compression deflection. Resistance
to compression deflection can be quantified for purposes of this invention by
25  measuring the amount of strain (% caliper reduction) produced in a foam sample,
which has been saturated and fully expanded with synthetic urine, after stress in the
form of a 0.74 psi (5.1 kPa) confining pressure has been applied to the sample.
Preferred embodiments of the bolstering waist feature 38 of the present invention
have a resistance to compression deflection of less than about 40%. The method to
30  measure resistance to compression deflection is discussed briefly in the TEST
METHODS section below and more fully in the aforementioned U.S. Patent

Application Serial No. 07/989,270.

While the physical properties of bolstering waist feature 38 discussed above can
be provided by absorbent foam materials, such as the HIPE foams, that are preferred
35  for at least a portion of the absorbent core 28 of the present invention, nothing said



about 9.9 cm (3.9 in), preferably to greater than about 10.7 e¢m (4.2 in),
nost 25 preferably to greater than about 11.6 cm (4.6 in) when a

bol stering wai st feature 38 of the present invention is saturated
with syntheti body |iquids. A nethod for neasuring dry and
sat ur at ed cant“@ﬁ%&ﬁggending values is provided in the Test PCTUS ds
section bel ow. These changes in stiffness on wetting with
aqueous body liquids can be clearly 30 sggn if defined in terms of a
cantil ever bending ratio. As used herein, the term "cantil ever bending

ratio" is definegygsg it h&eﬁ@ehl %gtgﬂg Fﬁ.@g}m Iinﬁ/‘éxﬁfonbﬁ:”gh ggthggog_l dlrjllhd B

t he absor bent artlcﬁe |s sat ur a ynt aqueou

the cantil ever conterpplaied that kpolsteriog wrish faatiires33.0f theopresear invention| “@YGPV‘P"S“—

Absor bent arti cl sty méterdiscorquoabimations of materiaiswhichipdsseseeithers cilipeinicieaselGave a

cantil ever bendi &-9:::5 'e° aoéah% W:ﬁjr?/@n&fﬁrleéﬁso l?rae LantjleN2? BEQY value
end:

articles of t he res nve cant ] | ever W
96/ 21408 fnd wet canthever ng value as%escnhed above ?:ue a cantilever bending ratio . .

PCT/ US96/ 00085 of at least 1.0:1), or both. For example, the bolstering waist feature208 could
bending ratio w +Asrx:ﬁ"fse W@%femgﬁk %B@h@tlﬂ’ﬁﬂ el éﬁt %;}ﬁéhf ﬁes' %fcﬁ&ﬁe‘ﬁ@hg 10

regi ons when it e i C ueous ul ds.

Preferably, the laeaﬁwsmgw %’aﬁﬁanﬁ Prow ey Eﬂ"’P&ﬁsa&BQS?'b’éfﬁfs v&!amqne of
t he present i nveintelasiic elemencoftthe a&sbﬂ:ﬂnﬂarﬁcl& Radiadomeraislinked polyetindent dbims

t th |
3 *of the presel] %5’3’?%#‘.‘-2*# P@%ﬁéﬁ% ROR UL Il e ﬁfﬂéﬁi%a i

with synthetic Stff °“"‘%1 aﬁﬁcﬂ'é similar 0 those d?’Eﬁ' SeRetentg
resistance i s ned moa4$9eahsmdem Diiéon, tehal. bonl Rilpr1PN oUW ithe disclagure @f which is38

has been flexed iﬂwr&é)rgﬂbeﬁ hfei'eﬁpﬁy réasnca"émm rovfd‘@ethgﬁ:%?ﬁﬁﬂkféa&v Lg @99

val ue after ol.steri'ng,walst, featyr een cyclica
flexed is at | edOPPERBIR °<§ ’(9'%19 axation in glF@?!’é%lt “ﬂﬂﬂéh t he

bol st eri ng wei stspaceat deserit28 thesemateﬁmuiyedicmsdto athnckness/ut itdeasclmdms)ﬂmrbody

l:lmql(J[st |r ﬁ)sul ts dﬁhﬁtcﬁ@ﬂ&kﬂeﬁvﬁfort prefd Ou'?éaﬁ imétthéxﬁﬂﬁﬁﬂa@éaqmcknes%(col for
determ ni ng sti f%’ﬁ‘@ A%ﬁeﬁ?‘%’%{ﬁm @M‘E&f‘aw“éﬁ%g ‘?V%degq“g)eﬂ‘ﬁéﬂ‘w REOREST
METHODS s gogafiper itvedase\are also contemplated. .

_ The diaper 20 is preferably applied to a wearer by positioning one ofthe waist
20  regions, preferably the second waist regio_ﬁ 44, under th_e wearer's back and drawing
the remainder of the diaper between the wearer's legs so that the other waist region,
preferably the first waist region 42, is positioned across the front of the wearer. The
tape tabs of the fastening system 36 are then released from the release portion of the
fastening system. The diaperer then attaches one of the tape tabs to its corresponding
25 landing zone and then grasps the remaining tape tab, pulls and attaches it to its
landing zone. The elasticized side panels will typically be extended and tensioned
during this operation so as to conform to the size and shape of the wearer.

In an altemative embodiment of the present invention, useful as a training pant

or a pull on diaper, the portions of the longitudinal edges 54 of the diaper 20 that lie

30  in waist regions 42 and 44 extend laterally outboard of the portion longitudinal edges
54 that lies in crotch region 46, That is, for this alternative embodimeént, the diaper is
wider in the waist regions 42 and 44 than in crotch region 46. Further, the
longitudinal edges 54 in waist regions 42 and 44 are joined. That is, in this alternative
embodiment of the present invention, the absorbent article is not provided with a

35  fastening system. A band of lateral tension is still provided to the waist regions of this
alternative embodiment of the present invention by elasticized portions, such as



15 A stiffness retention ratio can also be defined. As used herein,
the term "stiffness retention ratio" is defined as the ratio of
‘cantil ever bending val ues neasur.ed on the sane sanple bef ore and
after the sgunl k@ ?S been cyclically flexed for 20 #éfﬁ TEST
METHODS sect 1 on he stiffness retention ratio can be cacu for
either dry sanples or for sanples that have been saturated with synthetic
aqueous 20 body Iiquids. Bol stering waigt features of the present

I nvention have a stiffness retention ratio of at |east about 0.90

when dry, pref@istibizyd S8€74MR0. TR, aletidp e928% folded abodé%&@mhmrsé%mbﬁnés

saturated with ynt C ueous body ui ds, t e stiff tention
ratio is at | e%\ @5{1 eOt‘ag'B wais', pegion q@pgﬂ{e tsﬁ‘éﬂ’?damﬂtm@m@f“ The
The bol st er i ngoms@tlonmmdunbedz& 54 of the 20,in the fiesh and secamdi waiseregioss r bent

core 25 C(an afdl 39 rE@e&ﬁ@l&?&:‘% théh Brne« eﬁnsrﬁﬁﬁlﬁlr wﬁ\efaarﬁefom@éa.ﬁgel ps to
pr event evl%n icle.with eI ast i chzed

features o eBdO{H%PE ﬂ?@%’?’f%ﬁd’"j& ftﬁ?) Ew%?ﬁg}"f‘ H@la'd‘fﬁ/ﬁ?t [y e| t her -
nor mal body rrma;smmlomﬁ,tmgsedmma}dbef positioned on therfeomt,abie sitle rorteien ialther bent

article is | oa:é&domuﬁﬁam:ivx e%udﬂieaﬁ of The absorueRP 8fiklel ANit is bemgswsmom in
Figures 3 and 4 howa .i.nfa f a diaper

n
the present i RAGHP >e8n° meatis of joining té%%%ﬂefo%éﬁmﬁ'%&ﬁﬂ@ ?ﬁggg’é‘e"f he
i ni num ci r curfZi6eA3de iSBedito Briligan dnmnAugust 17, 1993, theodigclasuré rof whichisl t he
i nfant weajoer inddrSdrated RERMILY refefeatd)t sl ightly below the belly, at the
belly crease, and a point on the snmall of the back. The band of | ateral '
tensi on provided, for exanple, by a fastening system 36, is said to ride
down if the WD 96/ 21408

" PCT/ US96/ 00085 21
wai st band of a di aper noves.from V\herw&l ed 80 (typically around
t he wai st of a wearer at -or near the wearer's navel and above the

belly crease) to @vdésctibing fheSpresent idveionh dﬁhﬂbm&kicfdﬂﬁﬁ&réeﬁa f3kth. The

band of tensi e t 0 _noy.e m

ci rcunf erencqugérg céﬁgeg E}é%’s }(‘)ﬁaﬁﬂs}éﬁogﬂ' gﬁggt\gﬁhﬂ ?mgéﬂ'e fogfg&ngsg@

When the B4l st Msﬁgdm#@ﬁhﬁ@ature 38 .i's an extension of of unitary w-th the
absorbent core 28, as in the preferred enbodi nent of the present invention

shown in 1) Test Fluid - hetic Urine

Several of the measurements described in the tests herein involve the use of a
test fluid such as synthetic urine, ethanol, or 2-propanol (isopropyl alcohol). The
synthetic urine utilized in a number of the tests described hereafter is made from a

20 ' commercially available synthetic urine preparation manufactured by Jayco
Pharmaceuticals (Mechanicsburg, PA, 17055). This Jayco synthetic urine made from
the preparation comprises KCl, 0.2%; Na2S04, 0.2%; NH4H,PO4, 0.085%;
(NH4)2HPOQ4, 0.015%; CaCl3*2H320, 0.025%; and MgCl2*6H20, 0.05%. (weight
%'s) The synthetic urine samples are prepared according to the label instructions

25  using distilled water. To aid dissolution, the Jayco salt mixture is slowly added to the
water. The sample is filtered if necessary to remove any particulates. Any unused
synthetic urine is discarded after one week. To improve visibility of the fluid, 5 drops
of blue food color can be added per liter of synthetic urine solution. The Jayco
synthetic urine utilized has a surface tension of 655 dynes/cm.

30 2) Free Absorbent Capacity

Free absorbent capacity can be quantified for purposes of this invention by
measuring the amount synthetic urine absorbed by a sample of an absorbent material



Figures 1 and 2, the two conponents of the diaper co-operate to dissipate
t hose forces FI, due to normal wearer novenent or to |oading with
bodi | y exudates, that 10 woul'd otherw se serve to cause the diaper to

ri de down by | di a resistive force F2 at the weare | egs. _That
i HPHA oy

I's, the bol st t feature 38 and the absorbent core as
a "strut" transferring such forces fromthe waist regions of a diaper to

t he wearer's legs. This cooperation igsillustrated in Figure 4. The

| oss of mechani cal integrity when core conponents of absorbent

articles of the GHichfiaybeeh katinged ARd a,@an@atwaﬁgymemaﬂmeaqueous body | i qui ds.
prevents such co-operation therein. Furt her, Wnen an absor bent

article is provided -m t Qm Eéﬁfd'ﬁ*‘ﬁ)esglgﬂ&fctedrr@lggretegu ﬁxlaﬂedt rg%fhg?er al

tension in the vvalst ns of ICIZ

si de panels 40 of thg @F‘EF‘F‘E’HSUWG'H'? {2t gpb 'F"Hée"ﬁ?eé’é@'ﬁt |nvent|on shown
in Figure 1, the bolstering wai st feature 38 provides the additional
benefit of conpensatA isgmplershéd in Jtsranilspsed stateis ovpandedtdnd sabirated: to dtssfyeet ens

used as el ast§gc ﬁ%@ﬂtscabib@%?r}oﬂll&fsﬂ\'a%ﬂﬁgf Ja grco sﬁﬁ{ehé Qﬂﬁe A&'&rg'rﬁﬁ&fié%d ' n

ereases a1t SbMArEg o) 06 s ol S e 4 o vt of ) SiHER oy

gr owt h i ncr easesexphrdedsheetwith aishasp lgm!.laralnet Th¢ erlmdmt@mrwteemmked intspmthetixi St -
and thus el et ewt{aea ﬁlrﬂﬁisﬁhﬁx&ék Thé Wis'tﬁbntrbﬂo%'ﬁmﬂﬁ%ﬂetﬁf the

absorbent articl.e.2b ns S SS T e
"nor eased cont 1 AeFRlupigR bd ﬁ@%&@gﬁ& Yt beiie. Ay Bt fec vy Weighing
el astici zed Por thaohaving an area larger thapithay of the semplgand,with a gesalutian pf£ 1 milligram -

representati on ofr le3€caftR"Gftoyed. ERUMpIEACHT s46h balances efecme Widtiér PN g800ad. Of .

| vention, i apcredht f’@\%@ﬁﬂﬂF‘gﬁHﬁ"?@‘; SE T I S

contractive forces are determ ned by the anmount of stretch prow ded to the
el astic el ementAfter deieraining thy weighti ofitheiwet sAPILEVIMAAE Isoiach berver®2m t he
band of tensi on.finklplastic mesh screeiss/Op iofi4 disposable papep covielsd Thofandplefs squebzedhen

the contractjye :{:Bf::‘é? 9‘%%'}{0%9% last?csﬁﬁi&lb 't){e%&fg’ﬁréstfi‘g%ﬁgq% e 2

very short tine I catilon S are

rapidly stret chdgmpyedy s@FkFén‘“e#‘&‘lGﬂtWﬁ’ ﬁfdaﬂﬂﬁ@“@P'GWg&tW%s"{dh '
fixed by the fasiceméengmesjiscrends as/¥dfdre! Itnie mmmmmmhlwhyémbﬁdkposabkhe

wai st decrease paner toweld496H dchOffde) and pressed with 20,000 Ibs. of force in a Carver
- PCT/ US96/ 00085 . _ .

: Laboratory Press. The sample is then removed from the paper towels, dried in a -
20  Fisher convection oven at 180°F for 20 minutes, and its dry weight recorded (Wd).

The free absorbent capacity is the wet weight (Ww) minus the dry welght wd) -
divided by the dry weight (Wd): ((Ww-Wd)/Wd)

The measurements for determining the free absorbent capacity of the sample
may be made simultaneously with those for determxmng the resistance to
25  compression deflection, and/or expansion factor.

3) Specific Surface Area gg Foam Volumg

Specific surface area per foam volume value is derived from (a) the capillary
suction specific surface area that is measured during wetting of the dried foam
structure, and (b) the density of the expanded foam structure after wetting to

30  saturation, rather than by direct measurement of the dried, collapsed foam structure.
See copending U.S. Patent Application Serial No. 07/989,270 (Dyer et al), filed
December 11, 1992, which is incorporated by reference, where specific area per foam
volume is discussed in detail.



substantiallTy due to stress relaxation. These reduced contractive forces
can contribute to gapping in the waist region of a diaper with
resulting loss of fit and increased risk......---0of | eakage at the wai st
because th@ copztlrugctr ve forces?w tHin the band oﬁ t ensi on ?{{F

reduced. 9 56 However, tor an: :absordent article of e pr esent

i nvention,- the bol stering waist =~ -feafiiiE 38 conpensates for this |oss:
of contractive force due to stress relaxgtion. This conpensation for
| oss of contractive force due to stress rel axation is shown in the

second porti o of £ap A Pressy

a very .. short perlod of tine. The bol sterr ng wai st feature 38

conpensates for sAreaﬁma@Qbsdrprtmaétham hyvefsf@ﬁémteeluy'mgnﬁdvaﬁicﬁlg\makﬁt degr ee

oo Ol i S Rag e TESTMETHODA B g S5O
wai st f eat ur eUsH FatashAnglication Sesial Ne. rQ?é%89r?€p£?aerl%nl)Jcﬁ§leq;Pmbgr I 1992,
cal i per assit whith@Xinosrpdrated bydeferunte, Rackpt b S1PC0AtheSthan 8 7¢d1ETHRNuyveds &eCt i ON

h bol f |
oxposea o1 PBEoL IS AR AL SR AT B8 )
wearer (i. capl Hebnabsprpsion aressure is teken as the @& sgtharfemthay hmbﬁerépréd by

the cali per |a¢praa@8@)e,halﬂwﬂﬁff6m'slfr¢eatcbomtapam‘y t he wearer's wai st
is increased by the amount of caliper growth and by any |ateral

expansi on t has) mycmﬁéﬁ%aawes the circunference of the absor bent
TTective

article to I ncrease around the wearer's wai st which

y
results i addltl stre e elastic eme
Ve et i Bl 1y, (GAREleyFRRARg yhan Bor A prosertSneply gﬁwx? g ASTM |
bol stering wal hOﬂe:R ut3§838taodardnTastoMethodsn®r eof aFahmost tQpiogntire
I engt h Al -¢deiveTesOThé am%wg :rxediaéatusm 10 thib fe8i ﬁahaar sﬁd%ﬁt ¥ Radet C

el enents of the absorbent articl by about an additional 2_X nm For

St rotehi ng el Sii.ﬁ%’“ e 'E"“%"*%W*‘t‘[ o e BR8N FERAL

i ncrease in contraddmiAYf orces within the band of tensr on will depend on
the specific stress/strain properties-of the polymeric system used as
an el astit5 nenber2) The test samples dompiriss seationk aff dbbarbénd| msticles raghercthad of eat ure -
38 of the present iggygntion conpensates for a neaningful portion of
the loss in contractive force due to stress rel axation, a bol stering

wai st feature of res nt n\rentl on a i o of
at |east greater bﬁiﬁ Vi ARy "@? i‘t"ﬁ'ihd‘%l g‘ricqm&ﬂi‘cﬁg‘sﬂi
pref erably gr setbeduqcnmo eodmgwmhuw&tswémoti t.the term "caliper
gromh ratio" is intended to -mean the ratio of the caliper of the

bol stering wai st 4) editsamples Grewestéed o theys bént kdward outer surface 848 slcovtifabisthert heti c
aqueous bady | 1 GU! dgedonGrbenlifle bitn bWl ARG state) to the

cal i per of the bol stering VAl P T eatur enr i'sinits dry state (i.e.,

inits fully 35 gpg%ﬁ*gﬁg\?&éf%&%theF&)r;a%teaaraglw%mummte% nost preferred

enbodi nent the b

6) Cantilever bending value equals the length of overhang as defined in ASTM
method D 1388. :

6) Stiffness Retention o lical Flexin

25 Stiffness retention on flexing is determined from data generated using the
cantilever bending value test described above. Specifically:

a) The initial cantilever bending value of the test sample is determined as
described above. '

b) The test sample is then cyclically flexed by orienting the sample so the long
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feature of the present inventio ' of about 1.5 nmand a
wet cal i per of 13.8 mmr b pEr growth ratio of 9.2:1.
Met hods for meWOMRMEE - calfiper pepiiwe Fxpanded st RCEITSHRM0085
caliper) and in the fully contra3 eluhing AV .. .caliper) are given
in the TEST METHODS section bel ow. 5 28 The bol st er i ng wai st
feature 38 of the present invention also conpensates for . reduced

| ateral tension in the &ﬁ? t S

rel axation in el a&?‘:S%}e ?%Q%R#ﬁé;r glen g?ﬂg@gﬁ gb%%ib %}[(aﬁé i: §he
other causes of reducedertical alingmanping firstdicectign. returping itfa 28 angle.of Qunrelative tage -
stretching of non- el asthecvertiimalignent) dndebending it vRas tanglebfsioi preRgee & there

fasteni ng. sySt om 36. | Qe MG By e ik 10 vl ST BHHRE s Bl "

di aper 20 about the wearer es

in the wai st r¥®gions dEE‘Idéﬁ%énng?fT%Péﬂg‘ldﬁng%a@ﬁWﬁWtag.lt becomnes
saturat-ed with aqueous body liquids as is described above, the bol stering
wai st feat ure 23 The fleking mycle ds repeated 10i timespata rate of 30 filexing cydes pert:
the wearer's wai st thajinute. results in a hoop stress in the waist region
of the diaper 20 again tightening the di aper 15 about. the wearer's wai st

and conpensating for |stering
wai st feature 38 of t 2”3‘%?%3‘2%?;. nve t oﬁtf(r?&g%ﬁ&efisamn?le o] a?%”%"ged"' .

grow in caliper as it pvenes saturated with aqueous body | i qui ds as :
di scussed above, the bolstering waist feature 38 nmust be able to grow
in caliper wh#n subj e}:ﬂedaﬂ‘ness retetition natio ar the sareple mey bl calsulated by aliniding ghev e

forces wi thin the bandcffidvé&eh@ifig vlillmeistredafter &n@%arﬁﬁié’ﬁd%%e&?qfcﬁéaﬂﬁgﬁféd%d
by the growth in callp& of, t_eb@g,terln | St N?lé’ﬁéor

greater than the conpr E%thednitial gant ﬁﬂ“’i’ﬁ’ -t hat the
bol stering wai st feature 3 8 can conpensate for stress relaxation. One
measure of this 70  WetiandDyy Calipersi st conpressive forces is resistance to

conpression deflection. Resistance to conpression deflection can be
quantified for purpogalipepfor tlhélaedsmmré:ﬁémbﬂ:r Porposesfithelprédentimenficshotldof

strain (%ca gpg;]bgr,@gwueemes Ry LohrrBRRsa o ol

been saturate ( Iy expan urine ess in the
sampl 6, ! Pret of AHRRCBES %%El' et Barereh A SRS PEgs | B2 4851
the present i nversm®gircular surthwsemsrmmcwamsfﬂv sswplorusingiacsharpendde cireular of
l'ess than about 4{i@0A dikerypEEdiRe stifable for making caliper measurements is positioned on the
sample. Any gauge fitted with a foot having a circular surface area of at least 1 in2
20 (6.5 cm?) and capable of measuring caliper dimensions to 0.001 in (0.025 mm) can
be employed. Examples of such gauges are an Ames model 482 (Ames Co.;.
Waltham, MA) or an Ono-Sokki model EG-225 (Ono-Sokki Co., Ltd.; Japan). ..
Caliper measurements of three separate samples are taken. :

Each sample is then saturated to its free absorbent capacity with Jayco synthetic -
25  urine. After 2 minutes, the caliper of each saturated, fully expanded sample is again -
measured.

8 Resistance to ressi eflection

~ Resistance to compression deflection can be quantified for purposes of this
invention by measuring the amount of strain (% caliper reduction) produced in a
30  sample, which has been saturated and fully expanded with synthetic urine, after stress
in the form of a 0.74 psi (5.1 kPa) confining pressure has been applied to the sample.
/__ _
eet Has Been Replaced

\\Il\l\\ M



30 nmeasure resistance to conpression deflection is discussed brieflTy in
the TEST METHODS section bel ow and nore ‘fully in the aforenentioned
U. S. Patent Application Serial No." 07/989,270. VWi |l e 't he
physical p ies of bolstering wai'st feature 38 discuss n

be providegagﬁﬁéﬂ§brbent foam materi‘als, such as the H PE ?ggﬁg, %f are
preferred 35 for at least a portion of the absorbent core 28 of the
present invention, nothing said ~ 20 WD 96/21408
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herein is intiangdedcd, @hd difedendeerwécasaliferinieatuted aider @ 10w dontikiAg pressiker | al s.

B
It i | i i | h t
vent i on ey CeS (0 Pal) R4 ciipel Wfthulih $F 3 psf B LBR) débel e il 2P0
whi ch possessausedhly the bighercenfining: peeswire;nThis methogbs jdegeribed anore fullw| i per
growt h rati o dekcribed lie fel TESP METHODY Yection of lcopending e $i ﬂ'ﬁteﬁﬁhﬂﬁlicaﬁon and

wet cantilever, .. i e as described above (i-.e., a cantilever bending
ratio 5 g%mgﬁaﬁéggﬁg%%g:l), or both. .For exanple, the bolstering waist

feature 38 could___, conprisse_ two el ements one a stiffeni, el ement whi ch
provi des a for ce Whilejpagticylar ¢rgbodiments ‘B‘léﬁﬁlf’??&“éﬂﬁ"?q?@ Y‘Fl@?‘"é’ﬂ’%m’té‘iré'fﬂ whi ch

provi des conmpiessibed,dhwbald betabewas teethaxeskilted in the art ithat ehtisisiotheelchanget s of
t he absorben It : babli [FYa) sol d
tang r%c%dfttc‘itmrﬁa&h e i k igejdptind fbhothe %}gp grrug B of the

by Vol tek, Inc. aw ence, the,trade n e, sultable
Stiffening eliisaten I i hersiosmeendsd fospaver in fie|agperded cscaliiweh Ch7ees  n Us
Patent 10 ahd fiddifiéatyns tims aredvithin iba'scope of thiminventionJul y 19, 1994, the

di scl osure of which is i ncorporated herein by reference, could
provide the caliper increase on wetting to conpensate for stress
relaxation in elastic elenents. For exanple, the inflatable 15 spacers
described therein preferably increase to a thickness of at |east 10 tines

their uni nfl ated thickness, nore preferably at |east 50 tines their
uni nfl ated thickness (col. 6, lines 64-68). Enbodinents with wai st
features that provide only stiffening or only a caliper increase are
al so cont enpl at ed. The diaper 20 is preferably applied to a

wear er by positioning one of the waist 20 regions, preferably the second
wai st region 44, under the wearer's back and draw ng ' :



A

t he remai nder of the diaper bétwegh-i 23 ' 2gs so that the other
wai st region, preferably theTHIS SBHEERHAS BEEN pn 42, is positioned
across the front of the wearer. The REPLAGED t abs}of the fastening system
36 arethen_r@e%?zedfromthe rel & yomu: v t fastenin
system The di a°p 3198 hen attaches one of the t ape tabwﬁﬁ\.
correspondi ng 25 | andi ng zone and then grasps the remaining tape tab,
pulls and attaches it to its - landing zgne. The el asﬂ"ﬂ'ﬂm ' S
will typically be extended and tensioned during t hil tn m,m
to conformto .thwhgtii;@,am;%hape of the wearer. " Cfintany s .

0

al ternative enbodl men e present invention, useful -as a traini ng pant -
or a pull on diaper,, the portions of_.the |ongitudinal edges 54 .of the

di aper 20 that ﬁqe ﬁ_arhsﬂ'%ﬁ%}ti aé'ﬁcf&ﬁ %‘hﬁg °‘§n?i‘_"&ﬁ’¢'é§<tf’8§’ﬁqﬁ%la§°é‘??&aﬁ’ﬁ'(eboard
of the portiaon | onghavieg rlangiwdigals and lateml eenzerlines,c gvhiich gespeaivelyedefine 46.

That is, for this aldmghiadhdl usl £ERestidiredtion, lohgitudinaPiges, % crotch repioSandifltst! he
wai st regi ons 42 an'gwflsﬂf gpda»r‘}ailtr}ec‘r)gst Qaﬁ egl!eog 461.e Furt.sher_, t he

| ongi t udi nal edges PO ot r%gl ohns o die §P'Bp‘j"(5'?51ed. That is, in
this alternative enbodi nent of {he presept inyention, the absorbent
article is not provlabsofieptcate %“P’fs!i’gtaéiﬁaﬁga feshstribation gempamentawhichyjs
tension is still preagatiedftranspbaingaqedous badydiguide fromhsail crotch regidnabatileaste
enbodi ment of the p 3l ;on. by el asticized portions, such as

VI 96/ 21408 b5 ¥aid v@a‘f.&%ﬁr&@. .
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el astici zed side pafBPYter Sovst Joined tp fpid gpsorhent gore;and P%Y%@"&Bﬂﬂ\‘??'?%s and
transverse centerl i kateral ends which define Nhet periraetén of saidvmuter coweyj prefetgbly said
opposi te the secondou@t thver (@iphseda iid imperviou® DRAGRE: |ABY higliid Pafviceddes
54 of the diaper 20 |nhtge.f| rst gﬁgﬁﬁg{:&wal s.? re%ons id ab 42 and 44 .
respectively) are t IRPAI9eH{olneg 't?y‘a?#; qus, saif (pefipgter, said absprhenh corg g |
5 Dependi ng on t hbeing pesitiopedbetwiehishidappshess and said bagksheet; r egi on 42 rel ative .
to the second wai st region 44, these seans may be positioned on the
front, the side, ormeasnfor rerdatifg lateral tension tirbughhas leabtt £rpaationvel siid eehiseent

of the absorbent arij L il SR %@‘& {::!)&ﬁ%m . of
joining the edges t%é _or% °e55‘§n‘é‘s§'r“§gé‘?3° I,;brf}_'egblylgg en $ﬁ§c&;@8@?‘h30,
i ssued to Bridges offnPRyERIBPrises a tpgening syalemypad:| osure of which is 10

i ncorporated herein by reference. -
said absorbent article being characterized in that said absorbent article further

comprises a bolstering waist feature for reducing loss of fit for said absorbent
article that is positioned in at least one of said waist regions, preferably in both
of said waist regions, said bolstering waist feature being in effective fluid
communication with said absorbent core, preferably said bolstering waist
feature is an extension of said fluid redistribution component of said absorbent
core.

2.  An absorbent article accofding to Claim 1 wherein said bolstering waist feature
has a caliper growth ratio of at least 3.0:1, preferably said caliper growth ratio
is at least 5.0:1, more preferably said caliper growth ratio is at least 7.0:1.

3.  An absorbent article according to Claims 1 or 2 wherein said bolstering waist
feature has a cantilever bending ratio of at least 1.0:1, preferably said cantilever
bending ratio is at least 1.1:1. more preferably said cantilever bending ratio is at
Jeast 1.3:1.
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TEST METHODS [ descri bifig fhe present I nvention, a nunber of
characteristics are set forth. ..._..-—Mhﬂ-l-’-@—l‘-@-p-)ﬁiE , these characteristics
I

can be deternined using the fol] TRISTSHEESHAS BE i ds and test nethods.

1) Test Fly nthetic Ui ng REPLACED Sever of thep nts
descri bed prgfsﬁea‘ests her ei n i myotve—tie~use or tes&?ﬁ%{‘ﬁ&%uch as
synt hetic urine, ethanol, or 2-propanol (|sopropyl al cohol ). The

synthetic urine utilized in a nunber of Fhe tests described hereafter is
made froma 20 commercially available synthetic urine preparation

manuf act ur ed 4.by Aragbsorbent amEle'afcnndMgt toc@laisns( NEZ: harrd evhibreingsaidBolsterifpS) .

This Jayco synth ) i KO |
0.2% Na2SO[ err] %ﬁ?gifg%%ﬁﬁ Js‘?si'gntxo raﬁ{'@t‘dg IR /é"l wien GWFéféﬁﬁy.

(NH err]) [ err] HPGRWsH ]*2H[err]0 0.025% and
MGl [err]*6H err]0, 0.05% (weig % s) The Sé)thetlc uri ne sanpl es
are prepared %ccd%ﬂjlah@rheot tarticld a@@lfdmﬂslpr!m't pHithe above clsimsgwhiéreini sdicd

water. To aid di gsmrw,*%letm&eyﬁpnﬁgl t mxture is slowmwy added to the
water. The sanple is filtered if necessary to renove any particul ates. Any

VISTbility of the rfi el &R b BF ﬁf‘%ﬁi%ﬁe?‘ﬁ’ﬁéf%‘%ﬁ R poshibab B UL .,
liter of synthetic pATtialy ‘EG’F‘&PFG‘H‘* W3t 198jgRsp Wherein %a)‘;ht"ﬁé%‘f’é‘q&rl?%@sd’t ilized
has a surface tensijomedto &r en¢nds laisralbsoutmard B6m one pf said fongitudiedd eideent
of "thisinvention Kf S%%?Sﬁé’éé*ﬁf?‘% FRaab o 2 ﬁ‘ﬁﬁ“"’@%ﬁﬂ."ﬁ%’ e by
a sanple of an abso‘?fb%’ﬁlt rteandy ﬁeéﬂ“d waist regions, \M’Q@F erably said side panels in

PCT/ US96/ 00085 said second waist region are elasticized; and 26
whi ch has been saturated and expanded wi th synt hetic urine.

longitudinally extending elasticized leg cuffs connecuvely associated w:th
said longitudinal sides of said outer cover, preferably said elasticized leg
cuffs comprise dual extended cuffs.

6. An absorbent article accordmg to any of the above claims wherem said
absorbent article further comprises:

a waistshield positioned between sand bolstering waist feature and said
topsheet; and

an elasticized waist feature extending longitudinally inward from said lateral
end of said outer cover that is in said second waist region toward said
absorbent core, preferably said elasticized waist feature comprises at least a
portion of said topsheet and said backsheet;

7. An absorbent article according to any of the above claims wherein said
bolstering waist feature comprises an absorbent foam, preferably said absorbent -
foam comprises a HIPE foam.

8. An absorbent article according to any of the above claims wherein said
fastening system comprises a tape fastening system.

9. An absorbent article according to any of the above claims wherein said
fastening system comprises a mechanical fastening means.

\
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Thé sanpl es and Jayco SynthefT¢ urine AFe equiTTbrated To a Tenperarure of

88[err]F (31.1[err] Q). Measurenents are performed at ambient

t enper at ur e. A sanmpl e sheet in-its- col | apsed state i s expanded
and satur ts free 5 absor bent, capaC|ty by soaki bat h of
Jayco syna‘h f'%ﬁo ine. After 3 ninutes,--@&-....Cylinder h&%{dﬁﬁ“@?"’ i n2
(6.5 cnm2) circular surface area is cut out of the saturated, expanded
sheet with a sharp circular die. The cylindrical sanple is soaked in
synthetic urine at 88F for a furjt/fger 3 mi nutes. The sanple is then
renoved fromthe synthetic urine solution and is placed on a digital
bal ance. Any bal ance fitted with a wei ghing 10 pan having an area | arger
than that of the sanple and with a rﬁiglutlon of 1 mlligram or |ess
can be enpl oyed. Exanples of such ba es are the Mettler PM 480 and
Mettler PC 440 (Mettler Instrument Corp. ng tstomn NJ) . 20 After
determ ning the %&é of the mqp‘sarple A |t53§ pl | be¥riwveen 2

fine plastic_oesh scieens on top of 10 qahle paper /Zf owe The sampl e
is squeezed QB 3 y.fFFﬁTV"?onl g a pla§FFg}( | BT~ OVelr _thmg t op
screen. The agrrple er : renmoved, soake.d in diist] 1} ed 4effer for
apprOX|nateI a5 gnd: squeeze ot herween. nesh Ste+eens as before.®
It is then p bet ween |8 iay di $posabl e -1 ppper towels (4 on
each side) a prgssed wi tlh 20, s. of for;gh:n g Carver 30
Laboratory Prless. {The sanrlelis then rembved f t hg o.per tovel s, dried

ina 20 Fi gher donvectiqn bven at 180[¢rr]F for 20! utes, gnd its dry

f

wei ght recorded (\d). {'i The free absorbent'¢ caC|ty ifs the wet

wei ght (W) 1fi nus fthe dry [wei ght @A) & di vided by} gy gt (W)

( (Vv W) / W) 7&& mea§tt ement § for deternlnlng the fir ee

absor bent capacitﬁ of the Sanple. may be nade sifilft aneouslly with those
for determnijng t esistaqce to 25 cpnpr essi on defiectlo- and/ or '
expansi on fadtor. 3Yiit Specific Sprface Area pé? FogmMyol une

Speci fic surflace area per |{lidam_.vol ume vajue is derJued frg t he
capillary suction pehlflc ‘surface prea that” is ;=a~ured d ng

wetting of te dried foa st urej and (b) theigdensity of ths

¥ np toj 30 saturatlb r at her than by

expanded foarh st pgctire er e :
di rect measunenent of ried, c apsgd foam structife. See o
copending U. $. ?égg;zg%% ' serial] No. 07/989 2?! (Dyga et al), filed
Decenber 11, 1992 ch |5 |ncorpQratedpby reference %pecific area
per foam  46volune i s dfHTUSSET - deTATTT ' :
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Capi | | ary Abgghfbien Pressures : o A capill ary absBcpUBa0008Sot her m
curve’is generated using the Vertical W cking Absor bent Capacity test
described in the TEST METHODS secti on of copendi ng U S. Patent

Application Serial No. 07/989,270 (Dyer et al), filed Decenber 11, 1992, 5
whi,ch is incorporated by reference, except at 31l[err]C rather than
37[err]C. The curve is a pl ot of t absor bent capacity of each
segnment as a function of w cked height. The capil lary absorption
pressure is taken as the height of the foamthat has an absorbent

capacity one-half of the foams free absorbent capacity. 5)
Canti |l ever Bendi ng Value 10 Canti | ever bendi ng value for the present
invention is determ ned usi ng ASTM Met hod D 1388 Standard Test

Met hods for StiffnesSs of Fabrics: Option A-Cantil ever Test. The
followi ng nodifications to this test nethod should be nade: 1)
Sanpl es are conditioned to and testin@conducted at 88[err]F, 55% relative
hum dity. 15 2) The test sanple$ conprise sections of absorbent
articles rather than of fAabri cs. ~ 3) The flexura
rigidity is neasured only in the |ongituydinal dirgction since that

is the direction of bendi ng which resul inlosg of fit. < 4)
Al'l sanples are tested so they bent towa¥d outerfsurface 64 since that is

the 20 di rection of bending (Vi er fol ds over
5) Sanples are tested in both the- G ?

Lrated. :
6) Cantil ever bendi ng val ue equal Aefined in
ASTM met hod D 1388.
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6)  Stiffness Retention on Cycricat Frexing 25 —Stt+ffmess
retention on flexing is determ ned from data generated using the

cantil ever bending val ue test descri bed above. Specifically: a)
The initial_cantil ever bending value of the test sanple is determ ned as
descri bed a¥BJK21408 : b) The test sanple is then cy@GT&I95/9008§ exed
by orienting the sanple so the long -
28 edges are aligned vertically, bending it to an angle of

70 relative to the- - %% vertical alingnent in«a first direction,
returning it to an angle of Ossgel ative to .1 he vertica

alignnent, and bending it to an angle of 70_ relative to"the
vertical alignment in the opposite direction. A flexing cycle is defined as

one 5 bend to an angle of 70 in each direction and a return to
0. ' c) The flexing cycle is repeated 10 tines at a rate of 10
fl exi ng cycl es per -m nut e. . d) The cantilever
bendi ng value for the flexed sanple is MpAgpured as descri bed

above: 10 e) Astiffness retention ratio for the sanple may be

cal cul ated by 'dividing the cantil ever bendi ng val ue ‘neasur ed
after the sanpl e -has been cyclically fl exed by the initia
cantil ever bending val ue neasured before flexure. . 7) Wet and Dry
Cal.i per ’ Cal i per or thickness neasurenents for purposes of the

present invention should 15 be nade when the sanple is under a confining
pressure of 0.05 psi (350 Pa). :

-

+80 | - F1

Fig.3 Fig. 4
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A sanmple for caliper measurenent is provided. A cylinder having a | in2
(6:5 cn?) citcular surface area is punched out of the sanple using a
shar pened, Ccwbdghiis die. A dial-type gauge suitable forpcraisosiebossal i per
measurenents i s positioned on the sanpl e. Any gauge fitted with a foot’
having a circular surface area of at least 1 in2 20 (6.5 cnR) and capabl e
of measuring caliper dinensions to 0.001 in (0.025 mm) can be

enpl oyed. Exanpl es of such gauges are an Ames nodel 482 (Ames Co.;

Wal tham MA) or an Ono- Sokki nodel EG 225 (Ono- Sokki Co., Ltd.; Japan).
Cal i per neasurenents of three separate | es are taken. Each
sanple is then saturated to its free absorbent capacity with Jayco

synt hetic 25 urine. After 2 mnutes, the caliper of each saturated, fully
expanded sanple is again measur ed. 8) Resi stance to

Conpr essi on Defl ection - Resi stance to conpression deflection can
be quantified for purposes of this i nvention by neasuring the anpunt

of strain (%caliper reduction) produced in a 30 sanple, which has been
saturated and fully expanded with synthetic urine, after stress in the
formof a 0.74 psi (5.1 kPa) confining pressure has been applied to the
sanpl e WO 96/ 21408

PCT/ US96/ 00085 29 In
essence, the difference between caliper neasured under a | ow confi ning
pressure . (0.05 psi (350 Pa)) and caliper neasured at 0.74 psi (5.1

kPa) defines the strain d ' pressure. This
nmet hod i s described nore fuﬁ?ﬁ*ﬁELl { . A THODS secti on
of copending U S. Patent Appl Jéﬁ I . 89, 270.

Whi |l e particul ar enbodi nrents of the present invention have been illustrated
and described, it would be obvious to those skilled ip the art tha
vari ous ot her chapges and nodi fications fcan be nade wi thout depart}ng

fromthe spirit apd scope of the i nventifpn. It is therefore intendgd
to cover in the appenpded clains all such ch S
STRESS RELAXATION STRESS RELAXATION—»-
BOLSTERING WAIST
’f FEATURE GROWTH

CONTRACTIVE FORCE

'f"ABSORBENT ARTICLE APPLICATION" ~

'ELAPSED TIME

Fig. 5



10 and nodifications that are within the scope of this iné%ﬁﬁqiéﬁﬁg7~"‘+
30° What. is clainmed is: 1. An or bent
article for fitting about a wearer's body, the absorbent arficle
havi ng | ongi tudi nal and | ateral centerlines, which respectively define a
| ongi t udi nal and a lateral direction, IngltudlnaI edges,

| ongi tydi nal | y opposed first and second wai st regions, and a crotch

regi on therebetween, thee@%@ﬂeth@iﬁﬁedai}ért@du? b&ndRg ib qu angle of 70 relatw@% the

outer cover; sor bent ed t ard outér .
sai d absorbent core corrprelr%alnagmﬁ‘?‘em il 6652 Gifededn, eurming & I‘%ﬁ‘éf“ ¢ °f° “relative to

redi stribution conponentthotvetieali dligompatbland beadingitsiooart angle @qﬂéouelatwe to the
body I'iquids from said C\Feﬂhﬁhalfgﬁﬂbﬂﬁn Hﬁ Oél&a(ﬁltCCWAoﬁe)&%(%d%E ons
or sard

means for cr eatl ng Iat ena tenS| og 2 | east 1%t
regi ons of +f‘f‘§"ﬁ H"%%'ngm LR Oand

a bol stering wai st feat ure 03| ti oned in at | east one of said wai st
regions, said exing cyclepis| repeatédn {0 Wimies tat erateuofe 10 dlexigg icpcles per
effective fluid conmuni Qﬁhmg_n with said - absor bent

core, said bolstering waist feature having a caliper growmh ratio

of at least 3.0:1 suchuthat ter ature, is at |east agble
Lo 0 O bl e BoocRiaC A R e e Rt oionPired 6 oo
reduced | ateral tensionabpvesaid ‘wai st regions on
wearing the absorbent article. . 2. An absorbent article

accordi ng tg Cllialh m t1 Vé) X tiffheSaitetentith einocmt@ﬁe sample BSHHE bﬁ&ﬂat@d bqumn the
i nper vi ous backsheet an i Qus t 0

backsheet; said absor be(r%?'%‘cl%)‘}reggﬁ‘g va}éxage[aftgﬁ aﬁ%g?%é@m@#ﬁ”

sai d backsheet . by the mltlatasantﬂeverhnmhtugs’talu%masta‘pdbdbe ﬂammr di ng to

claim2 wherein said bol stering wai st feature has a caliper growh
ratio of at |east ¥ O:1Wet and Dry Caliper

Caliper or thickness measurements for purposes of the present invention should
15  be made when the sample is under a confining pressure of 0.05 psi (350 Pa).

A sample for caliper measurement is provided. A cylinder having a 1 in2 (6.5
cm?) circular surface area is punched out of the sample using a sharpened, circular
die. A dial-type gauge suitable for making caliper measurements is positioned on the
sample. Any gauge fitted with a foot'ha(/ing a circular surface area of at least 1 in? -

20 (6.5 cm2) and capable of measuring caliper dimensions to 0.001 in (0.025 mm) can

" be_employed. Examples of such gauges are an Ames model 482 (Ames Co.;

Waltham, MA) or an Ono-Sokki model EG-225 (Ono-Sokki Co., Ltd.; Japan).
Caliper measurements of three separate samples are taken.

Each sample is then saturated to its free absorben_t capacity with Jayco synthetic
25 urine. After 2 minutes, the caliper of each saturated, fully expanded sample is again
measured.

8) Resistance to Compression Deflection

Resistance to compfession deflection can be quantified for purposes of this

invention by measuring the amount of strain (% caliper reduction) produced in a

30 sample, which has been saturated and fully expanded with synthetic urine, after stress
in the form of a 0.74 psi (5.1 kPa) confining pressure has been applied to the sample
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vval st i caliper growh ratio of at |
H“I H cIe according to claim2 wherg
vval st n extension of said redistribpt] on co onent

[ 4

e according to claim2 wher 'd bolsterl

conpri ses an absorbent pol ymeric f¥am JUL 1998A1
absorbent article according to claim 5 wherein said ja orbe.nt

pol ynmeri c foam conpwhaes chididdis: f oam

31 7. An absorbent article according to*etem-2-ubherei n s

ng

id

boi stering wai st feature is positioned in both said first and second wai, st
Aﬁ\rhbaktm hatidle fuirtfittihe albout afwéatérmgmabpme dbstpaite ' S

vgﬁ@%&r‘é i cl.e gw p? ﬁ‘iaﬂ%'z di naI cgtr}%plgﬁi §¥3 efing ?ﬂglrlémﬁs

| ongi t udi nal edgmnatebﬂrmeéﬂﬁh haghmmpm%ﬁdmmﬂamdmwﬂmmnd@a&ons,

r egi ons.
body, the abso
whi ch respecti

and a crotch r
an outer cover’

ool o 'S KRR RATIREPS o Ao SSBRRA Cover

absorbent core conpsi eutegcokér; Ieast a redi strl buti on
conmponent which is ca

bl.e of .. D
| iquids from said c%&’%ﬁ bl’%o ”0%83 3%’6‘*%& a&%&ggﬁgﬁgsorbem core m'ﬁ%lasr‘ﬂ,gogy

creating |later

al t ensi onleashn cedistrilaition emponmtp!ﬂdllmpaiﬂe oftrahspurting aquegyis

e et Sa: Cella\évfII ztf\erg‘?iy?@&igs%nﬁs? reg| on 0';)9033"%‘ go%d%mergglure

positioned in

sai d

ons

bol steri ng wai st f emtansforire¢atiyg laterafténsionithrough atilehstroportion ofsaidovnistiregionsai d
absorbent core, said bolﬁgﬁw smiﬁgst%y;r&dhavi ng a cantil ever bend

ratio of at least 1.0:1.

a bolstering waist feature positioned in at least one of said waist regions, said
bolstering waist feature being in effective fluid communication with said
absorbent core, said bolstering waist feature having a caliper growth ratio
of at least 3.0:1 such that said bolstering waist feature is at least able to
counteract a portion of the loss of fit due to reduced lateral tension in said
waist regions on wearing the absorbent article.

2, An absorbent article according to claim 1 wherein said outer cover
comprises a liquid impervious backsheet and a liquid pervious topsheet joined with said
backsheet; said absorbent core being positioned between said topsheet and said backsheet.

3. An absorbent article according to claim 2 wherein said bolstering waist
feature has a caliper growth ratio of at least 5.0:1.

4, An absorbent article according to claim 2 wherein said bolstering waist
feature has a caliper growth ratio of at least 7.0:1.

5. An absorbent article according to claim 2 wherein said bolstering waist

feature is an extension of said redistribution component and comprises an absorbent

polymeric foam,
6. An absorbent article according to claim 5 wherein said absorbent

polymeric foam comprises a HIPE foam.

i ng



9.  An absorbent articl di | ai wher ERPPERFER ]

conpr i ;@m m, ANt Ui oue backshaet and & | iquid [OECEACEMEN] cAHERT|

j oi ned 4 "’IWM’WLH sai d absorbent core being]ppsitioned betwge
|

sai d topshéet'antl sai @ backsheet . 10. An pbkof @niian89s:|
according to claim9 wherein said bol sterﬂ'\g wai st feptyre has a cantj ljever
bendipg ratio of at least 1.1:1. 11. An apsorbent artrct

according to claim '?‘I ggﬁkgﬁ%gap&esggrﬂgg@st%%ggélip X canti ljever

bendi ng rati o of at or
fitting about featueis positioned thyboth lssid fibst and estondwhistalegiolsavi Ng | ongi t udi na
and | ateral centerlines, which respectively define a |ongitudinal and a
| ateral direction, |ongitudinal edges, longitudinally opposed first and
second wai St regi on8., anAn absorhént lartickgfos fittilge alwine tavweearer’st budy Atle cibs@bént

Foi ned to_ aai cebeBpringloayina@i ke Riffuns, waich rpRter el S ngftiiia

| east a redi staduiatesdl drectivaylongitudiviat &lges; langitedihally @ppdsed fissp onid secghdovepist OUS

32 . ody i qui ds, fr i ch region to.said wai st
regi ons; reglﬁ%sar’ilg‘?fa #o%%%ﬁoﬁlberfba erailtg‘f' gé\sg%bo“ht %Stﬁﬁ'ﬁp%stmﬁ'east a
portion of said wai siouteycovers di sposed in said wai st

ard v st regi ons, b et Gkl ool dla g L, RS pblofF ol corkfifing ®, 1Y
effective fluid conuni caleastn redisttibution domponent which is capable¢f4ranspomtingagjuequss ai d
g, a5t ool ol 6 g i regons 2119
means for creating lateral tension through at least a portion of said waist regions
disposed in said waist regions; and
a bolstering waist feature positioned in least one of said waist regions, said
bolstering waist feature being in effective fluid communication with said
absorbent core, said bolstering waist feature having a cantilever bending
ratio of at least 1.0:1.

9. An absorbent article according to claim 8 wherein said outer cover
comprises a liquid impervious backsheet and a liquid pervious topsheet joined with said
backsheet; said absorbent core being positioned between said topsheet and said backsheet.

10. An absorbent article according to claim 9 wherein said bolstering waist
feature has a cantilever bending ratio of at least 1.1:1.

11, An absorbent article according to claim 9 wherein said bolstering waist
feature has a cantilever bending ratio of at least 1.3:1.

12, An absorbent article for fitting about a wearer’s body, the absorbent
article having longitudinal and lateral centerlines, which respectively define a longitudinal
and a lateral direction, longitudinal edges, longitudinally opposed first and second waist
regions, and a crotch region therebetween, the absorbent article comprising:

an outer cover;

an absorbent core joined to said outer cover, said absorbent core comprising at

least a redistribution component which is capable of transporting aqueous



13. |

conpris IH a“l |ous backsheet and a liquid pgr ious top

joi ned ﬂ m”l I t; said absorbent core being Praf n
aid to eet an nsa acksheet 14. An sPr bentﬁargw\e

accordr ng to claim13 wherein said bol st 8% | ng wai st f

stiffness retention ratio of at |east 0.95: 1 when dry s , - 15, n

absorbent article for flttlng about s bo he absorbBent: t~d| e
havi ng | ongi t udi nal andbedxigpids EHF@#??%% W@?%E%?Wﬁ%ly define a -
I ongi t udi nal and  ambsils Prareating Mérklaéhsmhemugwmaauyorﬁapm vhaist yégiqind
second wai st regions, and a croﬁwf r.egi on thqiebetmeen t he absor bent
article conprising: nbly havi ng | ongitudi nal
sides and | ateral waﬁteﬁhg Gfaistl Fédtir@ positioned in least one of bsid veuist nfegiens, aidsai d
cont ai nment assenbly, I.d cont gi nt .asse |5|n

a liquid pervious tgpsh@@%“mgwmmqn? P Pg3#§$gng%ﬁ§“ﬁ§%ﬁ¥W%gﬁﬁj ned °
w th said topsheet; absorbestcopd) S4id helstering waistpfostintel Iowing abstiffness netartiod

t opsheet and sai d backsh absorbent core conprising

t ' -
at least a fluid redi stﬂ%ﬁﬁfﬁﬁ&ié?r?ﬁ‘oﬁgﬁk‘,’”- a bol stering wai st

feature positioned in said first waist region, said bolstering

wai st feature being,in effec SXo) ent
core, said bolsterimg sﬂ%?’hﬁﬁﬁé 3‘&5&5;% ca |pg?&gﬁfe}e\% %ﬁég)tu&g o

| east comprises a lidind)inipemidnsd:adalﬁet argl/ liquid peivioys topshieet Joﬁlethmtheadt
1.1:1; | eas Ywéd
posi ti oned atb’? %r? li%r.tﬂ%o{eb%g{x?shﬁﬁxgdﬂ tsﬁ&f“p@l%etsdnqgaxgvgl o regl ons.

wherein each of said side panels is joined to and ext ends

laterally outward ]u om Rﬂ%b&;b&??glst P h‘wgm‘“‘% M saiPhdlstering waist

cont ai nnent assenb ystem di sposed on said first
and second V\/afeamdgmhmasﬁfbessceteuiﬂnWOOfatlmo”1Whenﬂ§’teral t ensi on
through at |east a portion of said waist regions. 33

15. An absorbent article for fitting about a wearer’s body, the absorbent
article having longitudinal and lateral centerlines, which respectively define a longitudinal
and a lateral direction, longitudinally opposed first and second waist regions, and a crotch
region therebetween, the absorbent article comprising:

a containment assembly having longitudinal sides and lateral ends which define
the perimeter of said containment assembly, said containment assembly
comprising a liquid pervious topsheet;

a liquid impervious backsheet joined with said topsheet;

an absorbent core positioned between said topsheet and said backsheet, said
absorbent core comprising at least a fluid redistribution component;

a bolstering waist feature positioned in said first waist region, said bolstering
waist feature being in effective fluid communication with said absorbent
core, said bolstering waist feature having a caliper growth ratio of at least
5.0:1 and a cantilever bending ratio of at least 1.1:1;

at least one pair of laterally extending side panels positioned at least partially in
one of said waist regions, wherein each of said side panels is joined to and
_extends laterally outward from one of said longitudinal sides of said
containment assembly;

a fastening system, disposed on said first and second waist regions, for creating

lateral tension through at least a portion of said waist regions.



16. An absorbent article according to claim15 wher BEPMCENEDHOSHEET.
e  furtner conpris .

article urthe tses a wai stshield positioned _

bol st er| i and said t opsheet, pairs df {l oc\gi ttﬁl.i' |y
extendiHmm_\?murﬂ %ﬂ!ﬂ both of said first and secon i 0L Ions,
and | ongtt udi nal Iy ding el asticized $%g cuffs corjndcti Hatjed
with said | ongitudinal sides of said containment assenply. 117.

An absorbent article accordi n‘qﬁt‘o claim 16 wherein sailg—stee=paners In said
second wai st regi ont%ar e 41 absprheptargicle e claim 1yywhereip gaid absgpheptartidy ¢ gpe
fasteni ng NREAG: comipfises aivehistshiRKE positionedl BeBgkes bidid BolSteriy wiidt felitile agd kaaded

cuffs. 18. An_absarbent article acgcordjng to claim17
wherein sai d JoPsbecty PR ?M?‘&t“myeW’é'gﬁﬁé lﬁ“@%ﬁ%%%&ﬂﬁﬁ“r’&?isﬁmﬂ? at

| east 7.0:1. waist regions, and lgitudinly Rtendifye elastitizéd lek Qufic Codhetitingy tagsocihied M 16
wherein said cqptai ng .. .assenbly fuyrther co | ses an el asticized wai st
feature extend™ ﬂ%ﬁﬁﬂ%ﬂﬁﬁswﬁﬂ@m atmert S td lateral end of said
contai nment assenbly that is in said second wai st region toward said
absorbent core, wherein said el astjcized. walst .feature, conprjses gt l.east a
portion of said top’;7heetlf'hﬂffmg’ﬁ'?ai ‘g"cmg'é‘g.t"émel%w erein sal .epanelsﬂ:ﬁsa‘g
absor bent art isedond fweaist friegion ace elistidizedy suidofastering kystiyn cdnlperised) s aafecaktening
article having |longitudi.n Il‘.ang | at eral centerl i s j ch respectively
define a Iong%?ﬁﬂ‘f’%gh.smd ed feg, rafm%éi“r%gf“i]on, ‘? rf\'Ad%'udi nal sides and

| ateral ends, which define the periphery of the absorbent article, '
Longi tudi nal |y opPoged f L Seofiach GAAORLoNRIg Y clafil 1P MhercWhabol b st
regi on therebetween, the absorbent article-conpriSing: aliquid
per vi ous t opsiHfedtre has a caliper growth ratipinfat leagpdi0z:1.ous backsheet joined with

sai d topsheet; an absorbent core positioned between said

t opsheet and sai d backsheet, said absorbent core
conprising at |eastl9 f|An dbsothtnt articleyadcendingdmsiai k6, wherein said containment
fasteni ng syst | P& lﬂ?’iié 'qf“- . A ' kRS &

creating ag%bw &6 at_gdrna g&ez:\bgi on tf%?‘ggg‘ﬂ at qiigg%t a Q%ﬁ‘f?g(?\ of
sai d wai st redrwmsaid Jateral end of said containgent assembly thediis in faidhsecond ywaisti negiomed i n
at |east one QhwadldidHsorbertdie) Whereftdatll elasticized waist feature compbgéssgt%wg

wai st feature being in effective fluid communication with sai
absor bent cor gortion of spid|tensheet and soid backshee ur e having a caliper growth ratio
of at least 5.0:1 and a cantilever bending ratio of at least 1.1:1.

20. An absorbent article for fitting about a wearer’s body, the absorbent
article having longitudinal and lateral centerlines, which respectively define a longitudinal
and a lateral direction, longitudinal sides and lateral ends, which define the periphery of
the absorbent article, longitudinally oppesed first and second waist regions, and a crotch
region therebetween, the absorbent article comprising:

a liquid pervious topsheet;

a liquid impervious backsheet joined with said topsheet;

an absorbent core positioned between said topsheet and said backsheet, said

absorbent core comprising at least a fluid redistribution component;

a fastening system, disposed on said first and second waist regions, for creating

lateral tension through at least a portion of said waist regions; and

a bolstering waist feature positioned in at least one of said waist regions, said

.bolstering waist feature being in effective fluid communication with said
absorbent core, said bolstering waist feature having a caliper growth ratio
of at least 5.0:1 and a cantilever bending ratio of at least 1.1:1.
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boi sym ' eature is an extension of said 4 pn
conp ﬁm’ﬁ@ less a H PE foam 22

i Bes
| aterally extending side panels in said ¥ st and St repi pns, a
wai st.shi el d positioned between said bol stering waifst” Teature and sajd

t opsheet, and | ongitudi nall xt endi.ng el asticjze ! iively
associated with saiZ¥ | or&?%ﬁ?’ﬁgla'g‘flﬂ&“wgﬂ ¥ {said bolstering waist, ¢

| east  sai d cr géatiirelie gh @Rtension of said fluid redistribtioraEuiiiobaid tand cbinplises ICADPE!I NQ
to claim 22 \M}erei n said side panels in said second wai st region are

el asticized. 'oam 24. An absorbent article according to claim 22
wherein said fastening system conprises a tape fastening neans.

25. An absorbent grticle.according to claim 22 rein said fastening
system conpri ses angchﬁﬂ qbspr f“éé‘f‘é‘%ﬁ?&“‘ﬁﬁﬁ%‘?‘mi@]"%’e‘“ sa?%bs"ri’e%r?mde
absor bent art ifmitlier aompristis kajerally exdtanding2ile\aneleinnsaidofiret sidoseédndiveist régighsg Uf T S

' dual .end . f . " bent. h
abeor bont _pant FAGRAGE EHAME petmern so bolecpe ol AHRP aRd dug oideet, o

'E\rticl e
according to C wherein said absorbent arti¢l ¢

respecti vel y. -denigitedinallyl estendibg iclasticizeddegtuffs bamnentinély adisoctatéd with saidloggitudibiahal
and |l ateral si | .C ' éhﬁ' ' r t he absorbent pant,
| ongi t udi nal | ﬁﬂgs;‘bﬁ(l)ggigaari’?&rggtqgtﬁ seaggéﬁ%l‘ps\%gi%?t rléeélfl(l)lhs, and a crotch region

t her ebet ween, each of said wai st
23. An absorbent article according to claim 22 wherein said side panels in said

second waist region are elasticized.

; 24, An absorbent article according to claim 22 wherein said fastening system

comprises a tape fastening means.

25. An absorbent article according to claim 22 wherein said fastening system
_comprises a mechanical fastening means.

26. An absorbent article according to claim 22 wherein said elasticized leg
cuffs comprise dual extended cuffs.

27. An absorbent pant, the absorbent pant having longitudinal and lateral
centerlines which respectively define a longitudinal and a lateral direction, longitudinal
and lateral sides which define the periphery of the absorbent pant, Iongitudinally opposed
first and second waist regions, and a crotch region therebetween, each of said waist
regions having first and second longitudinal edges, the absorbent pant comprising:

an outer covers;

an absorbent core joined to said outer cover, said absorbent core comprising at
least a fluid redistribution component which is capable of redistributing
aqueous body liquids from said crotch region to said waist regions;

a bolstering waist feature positioned in at least one of said waist regions, said
bolstering waist feature being in effective fluid communication with said
absorbent core, said bolstering waist feature having a caliper growth ratio
of at least 5.0:1 and a cantilever bending ratio of at least 1.1:1;
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conpr |outer cover; an absor be
sal d c‘mum"lul“""lllum absorbent core conprising at '

e
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a bolstering waist feature positioned in at |east one pf said waist
regions, said

bol.steri wai st. feat ur
fluid conmuni cati or‘F‘Wf’Hhs?&Mmsm‘%m{mqgmn&% ﬁ’f% ,la
bol stering wai st feat urethimghagleastaaioi'timrofgaldmi:t regions; and of

at least 5.0:1 and g cantil evar & I?E! . l.e
35 means se%fnss'pm%cfm?nﬁrgtgll (}mjtal FEt o ahY s];s“él?(ﬁlt vval ‘mr‘é%lli %aﬁ%ﬂrsf or
creating lateral tensi orlongntudmaledgeofsands&chudmg&tregiodanishndaeqondlongntudﬁal sai d

eating |ateral t dge of said secimiron idaco f
Sai d 117t vl st regi on ST 4% Peadl Wik id bR BT APSIg .

sai d second wai st regi orsecond vaist tegipacond | ongi t udi nal edge
of said first waist region with said second |ongitudi nal edge of said
second wai st region. 28. An absorbent article according to

claim 27 wherein s#@8d ouArerbsotheat artislepadcendingato| dajmi 27 whereinysaisd ) guter céveheet

and a liquid Desh siﬁ'ls','ﬁ gﬂg“ﬁ@wg

absor bent cor%&éh%g% |one§&tglét‘h!§j\gen s%g:%ilhto %‘m}éﬁgg@mé acks ee‘}l sai d
absor bent cor dafksheehe aud saidr alymrbgntamradqwoslmn@nbmwpomdmttopsheet and saiQ.

An absor bent fﬁhﬁér nm;% ﬁ(ﬁ%n or creating
| at eral tensi g)%h%:sgénegrl ses el as t| ci ze %‘ﬁ panhe &F sétc)rbent

article further conprises |ongitudinally extending eI ast | cized leg cuffs

connect vely associzt ed g fsopfiaf! skl hicdliiPlo BafiP 28 Wnerdh daROROURRE PNt

in at |east said crotch region. An absorbent articl
accordi ng to creting Rierglitension gomprisgs %P%@Mdﬂg%@!ﬁ‘ said absorbent article further

comprises longitudinally extending elasticized leg cuffs connectively associated with said
longitudinal sides of said absorbent pant in at least said crotch region.

30. An absorbent article according to claim 27 wherein said bolstering waist
feature extends longitudinally into both said first and second waist regions.
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" Absorbent anicles are provided having a bolstering waist ”\

feature. In its preferred embodiment, the bolstesing waist feature

expands upon exposure to aqueous body liquids effectively tight- D
ening the diaper by stretching of the waist regions of the absorbent

article. There is a resulting increase in the contractive forces in
the band of lateral tension in the waist regions of the absorbent
article with a corresponding reduction in the risk of waist leakage.
The bolstering waist feature further pmvides a member resisting
longitudinal bending in the waist regions of the absorbent article,
particularly adjacent to a wearer's belly. This member can also
act as a "strut” resisting the forces, such as those due to gravity,
which tend to cause an absorbent article to slide downward, The S
absorbent article is additionally provided with an absorbent core »
comprising at least a redistribution component that is preferably
capable of redistributing aqueous body liquids from the crotch re-
gion 1o the waist regions of the absorbent asticle. The redistribution
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