1 ABSORBENT ARTI CLE | NCLUDI NG BARRI ER LEG CUFF STRUCTURE AND ABSORBENT
CORE W TH SUPERABSORBENT MATERI AL FI ELD OF I NVENTI ON 5 The present
application relates to absorbent articles and nore particularly to an
absorbent article that includes a barrier leg cuff structure and an
absorbent core that includes superabsorbent material. BACKGROUND OF THE
| NVENTI ON 10 Infants and other incontinent individuals wear absorbent
articles such as diapers to receive and contain urine and ot her body
exudat es. Absorbent articles function both to contain the discharged
materials and to isolate these materials fromthe body of the wearer and
fromthe wearers garnents. Di sposabl e absorbent articles having many

di fferent basic designs are known to the art. For exanple, U S. Pat. No.
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"Contractabl e Side Portions For Disposable Diaper", issued to Buell on

Jan. 14, 1975, describes an elasticized | eg cuff disposable diaper which
has achi eved w de acceptance and FdghimeF &VeaENBHGScess. 20 However, absorbent

articles haye a tendeneynt HRalokifaR Bfka! QU Aint @ pilibfifly Ok S1 1 p_down

on the body of the wearer rirng wear. saggl ng or gappi ng and sliding
or slipping isasathedrtibly thehiaclpdel abiier leepuffoinectuss andiye abjerericorgdhat he wear er

br eat hes, nbveﬁmhl$gﬂﬁﬁmggg_gﬁ@g&gs positions, by the downward forces
generated especially when the absorbent article is |oaded with body
d F h bsorb icle is | oaded with bod

exudat es, and by the deformation of the nmaterials of 25 the absorbent

article itself when subject eqs A@SROGONDHRABIE SYVITIONS. Thi s saggi ng or
gapping and sliding or slippi of the absorbent article can
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order to nmore snugly fit absorbent grtjﬁleﬁ about. t i f. the wearer,
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15  entitled "Disposable Diaper” issued to Duncan and Baker on Jan. 31, 1967, describes a
disposable diaper which has achieved wide acceptance and commercial success. 11.S. Pat.
No. 3,860,003, entitled "Contractable Side Portions For Disposable Diaper”, issued to
Buell on Jan. 14, 1975, describes an elasticized leg cuff disposable diaper which has
achieved wide acceptance and commercial success,

20 However, absorbent articles have a tendency to sag or gap away from and to slide
or slip down on the body of the wearer during wear. This sagging or gapping and sliding
or slipping is caused by the relative motions of the wearer as the wearer breathes, moves,
bends and changes posilions, by the downward forces generated especially when the
absorbent article is loaded with body exudates, and by the deformation of the materials of

25  the absorbent article itself when subjected to such wearer's motions. This sagging or
gapping and sliding or slipping of the absorbent article can lead to premature leakage and
poor fit of the absorbent article about the wearer in the waist regions and the leg regions
of the absorbent article.

In order to more smugly fit absorbent articles about the waist of the wearer, certain

30  commercially available absorbent articles have been provided with elastic waist features.
An example of a disposable diaper with an elastic waist feature which has achieved wide

acceptance and commercial success is disclosed in U.S. Pat. No. 4,515,595 issued t0



Kievit and Gsterhage on May 7, 1995. Elastic waist features will typically
include an el asticized wai stband consisting of an el astic nenber
contractibly affixed between the topsheet and the backsheet. The

el asticized wai stband is designed to expand and contract wth the wearer's
nmotions and to maintain the fit of the absorbent article about the waist 5
of the wearer during use (i.e., provide sustained dynamc fit). However, it
has been found that absorbent articles having elastic waist features also
have a tendency to sag or gap and slide or slip during use. Further, the

el astic waist feature has a tendency to rollover or roll-in at the front
of the diaper resulting in a lack of fit about the waist of the wearer. 10
Thus, it woul d be advantageous to provide an absorbent article having a
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regions and a lateral axi's substantially pe pend| cular to the | ongitudi nal
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front wai st regi 8t Waleor@Gkeatd@i St region along the topsheet The
barrier cuff strip includes a front end at the front i st a back

end at thel®ack waiT8ps I EGHE e ahanpseasioBPvidng: drfashent arly ing B%ﬁgbt ing the

front end andrehb®e tﬂaaﬁkw@aacdemfherelaacrea ueercage uhd wedréricpmbits fradouridigeher 8 at t ached
to the topsheet at a cuff [ 'onh.%ﬂr\féjfn an _outer bond edge at one
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In an aspect, the invention features an absorbent article that includes a chassis

including a topsheet and a backsheet joined to the topsheel. 'The chassis has a front waist
region, a back waist region, a crotch region located betwecen the front waist region and the
back waist region, a longitudinal axis extending through the front and back waist regions
and a lateral axis substantially perpendicular to the longitudinal axis. A barrier cuff strip
extends in a longitudinal direction from the front waist region to the back waist region
along the topsheet. The barrier cuff strip includes a front end at the front waist region, a
back end at the back waist region and proximal and distal edges connecting the front end
and the back end. The barrier cuff strip distal edge is attached to the topsheet at a cuff
end bond region having an outer bond edge at one of the front and back ends of the
barrier cuff strip and an inner bond edge spaced longitudinally from the outer bond edge.
The inner bond edge is longitudinally spaced from the outer bond edge a longitudinal
Iength of about 1/2 or more of a longitudinal length of the waist region at which the outer
bond edge is located. An absorbent core is disposed between the topsheet and the

backsheet. The absorbent core includes an absorbent layer including an absorbent



material conprising a superabsorbent polynmer material wherein at |east
about 60 percent by weight of the absorbent material is the superabsorbent
polymer material. In another aspect, the invention features an absorbent
article that includes a chassis including a topsheet and a backsheet
joined to the topsheet. The chassis has a front wai st region, a back wai st
region, a crotch region | ocated between the front waist region and the
back wai st region, a |ongitudinal axis extending through the front and back
wai st regions and a lateral axis substantially perpendicular to the

| ongi tudi nal axis. A barrier cuff strip extends in a |ongitudinal
direction fromthe front waist region tosthe back waist region along the
topsheet. The barrier cuff strip includes a front end at the front wai st
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backsheet. The abs&raether aé]g;ptethp Hvéfplﬁi@é §ca51,1:ps an absorbent ariicle having opposite

longitudinally extending sides and opposite laterally extending ends extending between

the longitudinally extending sides. The absorbent article includes a chassis including a
topsheet and a backsheet joined to the topsheet. The chassis has a front waist region, a
back waist region, a croich region located between the [ront waist region and the back
waist region, 4 longitudinal axis extending through the front and back waist regions and a
lateral axis substantially perpendicular to the longitudinal axis. A barrier cuff strip
extends in a longitudinal direction from the front waist region to the back waist region
along the topsheet. The barrier cuff strip includes a front end at the front waist region, a
back end at the back waist region and proximal and distal edges connecting the [roni end
and the back end. The barrier cuff strip distal edge is attached to the topsheet at a cuff
end bond region that has an outer bond edge at one of the front and back waist regions
and an inner bond edge spaced longitadinally from the outer bond edge. An absorbent

core is disposed between the topsheet and the backsheet. The absorbent core includes an



4 absorbent layer including an absorbent material conprising a

super absor bent polynmer material wherein at | east about 60 percent by

wei ght of the absorbent nmaterial is the superabsorbent polynmer material. A
| ongi t udi nal distance fromthe inner bond edge to the laterally extending
side at the one of the front and back waist regions is about 1/2 or nore

of a longitudinal length of the one of the front and back wai st regions.

BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification concludes with
clainms pointing out and distinctly claimng the present invention, it is
believed the sanme will be better understood by the follow ng 5 draw ngs
taken in conjunction with the acconpanyi mg specification wherein |ike
conponents are gi ven the sane reference nunber. FIG 1 is a plan view of an

absor bent art| enmpodi f havin orti. gns cut - under | yi ng
structure; FI @ WHFEY%”’& QFF“%S%‘%“BFMSH  SPIE as'tlpeyaf)soobeg J%lr?é pattern
form ng an encknatél:&l boden agisamput BO @rechBhyi geight disthaatsorbénewatefial avtlet her

embodi ment of a s%rénugg(%n%lengarl]en ﬁlorgg(-}’lﬁ:%na d%&gwqporﬁjlhg S?ér%gmdéﬁ gfo&ilec is a

detail view ofsug‘ﬁ% pattern formng-an end bond
region; 15 FI Gaw2lly &t@dmgagﬂamcaunyoisb@ﬂmrmmbaw wttffwﬁ@hlsab@hy~§é@?fron line

2-2 of FIG 1 %ak&f%magqga gghMtﬁ&;};%mgxmﬁ%f;&sagmhslvrage{xst aken al ong section

line 3-3 of FI I's a perspective view of  the absorbent article
enbodinent of FIG 1; FIG 5 is a fragnentary coronal view show ng the

absorbent article of FIG XkimprpR@e@TRIN OFERIAtAWRGGEI G 6 is a section
vi ew of an enmbodi ment of an absorbent layer; FIG 7 is a section view of

anot her embodi ment Wgule gy spasifisiiggspnciudsperih claapgpoining guiand,disaslelape i ew of

t he absorbent th@ﬂﬁcn@ﬁvc&ﬁc@ it & bekdval thOsdn® vAll %ﬁ@éﬁiﬁﬁ&ﬁtb(ﬁ‘d Byl teWoldwil
rheonmeter; FIG 10 is a front schematic view of rn by a

a,
wearer: 255 FIdpwings Gken i cOpiyactior Wik F“E?OWPaéWn%Fpeé‘fﬁ"i‘“ﬁBg&‘erég rn by a
wearer; FlIG 12nipsnefits Rledfivel itR\amd lfefh@smmsact i on, of a diaper as worn by a

wearer; S FIG. 1 is a plan view of an absorbent article embodiment having portions cut-
away 1o reveal underlying structure,
FIG. 1A is a detail view of an embodiment of a bonding pattern forming an end
10 bond region;
FIG. 1B is a detail view of another embodiment of a bonding pattern forming an
end bond region;
FIG. 1C is a detail view of another embodiment of a bonding pattern forming an
end bond region;
15 FIG. 2 is a fragmentary sectional view taken along section line 2-2 of FIG. 1;
FIG. 3 is a fragmentary sectional view taken along section line 3-3 of FIG. L;
FIG. 4 is a perspective view of the absorbent article embodiment of FIG. 1;
FIG. 5 is a [ragmentary coronal view showing the absorbent article of FIG. 1 in
place on a wearer,
20 FIG. 6 is a section view of an embodiment of an absorbent layer;
FIG. 7 is a section view of another embodiment of an absorbent layer;
FIG. 8 is a perspective view of the absorbent layer of FIG. 6;
FIG. 9 is a diagrammatic view of a theometer;
FIG. 10 is a front schematic view of a diaper as worn by a wearer;
25 FIG. 11 is a side schematic view of a diaper as worn by a wearer;

FIG. 12 is a plan view, in cross-section, of a diaper as worn by a wearer;



FIG 13 is a plan view of an alternative enbodi nent of an absorbent article
constructed in accordance with the present invention; FIG 14 is a plan
view of yet another alternative enbodi nent of an absorbent article
constructed in accordance with the present invention; 5 FIG 15 is a
cross-sectional view taken along section line 15-15 of FIG 14; FIG 16 is
a fragnentary sectional view of an alternative enbodi nent of a barrier

cuff assenbly; FIG 17 is a fragnentary sectional view of a further
alternative enbodiment of a barrier cuff assenbly; 10 FIG 18 is a
fragnentary sectional view of a diaper enbodi ment having a dual cuff
barrier cuff; FIG 19 is a plan view of another alternative enbodi nent of
an absorbent article; and FIG 20 is a section view of an enbodi nent of an
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"Z-direction" phsiQcihagend; to both the Iongitudinal and transverse

directions. The "x | ane" refers to. the plane congruent wt he
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herein to descaitfarbsgrbent articles that generally are not intended to
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and

FIG. 20 is a scction view of an embodiment of an absorbent article showing an

15  acquisition system.

DETAILED DESCRIPTION OF THE INVENTION

All documents cited herein are incorporated herein by reference. The citation of

any document is not to be construed as an admission that it is prior art with respect to the
20  present invention.

As used herein, the following terms have the following meanings:

"Absorbent article” refers to devices that absorb and contain liquid, and more
specifically, refers to devices that are placed against or in proximity to the body of the
wearer to absorb and contain the various exudates discharged from the body.

25 "Longitudinal” is a direction running parallel to the maximum linear dimension of
the article and includes directions within +45° of the longitudinal direction.

The "lateral" or "transverse” direction is orthogonal to the longitudinal direction.

The "Z-direction" is orthogonal to both the longitdinal and transverse directions,

The "x-y plane" refers to the plane congruent with the longitudinal and transverse

30  directions.
The term "disposable" is used herein to describe absorbent articles that generally

are not intended to be laundered or otherwise restored or reused as an absorbent atticle



(i.e., they are intended to be discarded after a single use and,
preferably, to be recycled, conposted or otherw se disposed of in an
environnmental |y conpati ble nmanner). As used herein, the term"di sposed” is
used to nean that an element(s) is forned (joined and positioned) in a
particul ar place or position as a unitary structure with other 5 elenents
or as a separate elenent joined to another elenent. As used herein, the
term "joi ned" enconpasses configurations whereby an elenment is directly
secured to another elenent by affixing the elenment directly to the other
el ement, and configurations whereby an elenment is indirectly secured to
anot her elenment by affixing the elenent s¢o internedi ate nmenber(s) which in
turn are affixed to the other 10 elenment. The term "joi ned" further
enconpasses configuration nts are i ngle
maoral A aier S e Sapt R AT MF o2 s BRe et At o0 %uhi ch
are forned of L@ﬂmaeca(tr@thpanseshqpomﬂ eitin togretrhreventally famatitze weoredi nated entity
so that they do not |re S 4 i, pUl arate
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the |over tors Bllg—nrbeorrasez?s% artebiEh If?ﬁflr{ggﬂpz!n% eidtgheniat er - i nper neabl e” refer
to the penetra o terral s’in the context of the intended usage of
di sposabl e absor berﬂs ugdthiereine e terngietEq ' cpgdmpysses e Ve RS ISTBY 2pdiHBab| e

refers to a la}é%{rec@l'& s&uﬂe@%edﬂl@ﬂer%te’fﬂéﬁttﬂy"ra%x'ﬂ%‘(ﬁerwmn%gt PREBSe th@l@@l@i ngs, and/or
i nterconnected void spaces that permt |liquid water to enter gass

through its thfleR¢es qﬁﬁ%%wﬂw@wbwwﬂef&?m &g@lfeﬁﬁcfmure&h%af(}fhs?el hpl e

wi t hout the ngedrifife Lﬁ@&bMerﬁtoSht@ﬂﬂlcﬁia&aanb&l(s) WRIcE Y @SRt alfisicd & thosmdrng
pressure). Conversel "wat er - i nnper reabl e" ref eraét 0.a |ayer or

a layered $Prutfhife i(hr‘?r‘%’l}g}?“’(eﬂg}“fth‘?r(‘f%‘i’g]é’gssﬁfwnf%ﬁfag?flsI"‘iharl‘jlt‘ﬁo B Lannot
pass in the abﬁﬁﬁ&ﬂrdﬁfaﬁngﬁdlﬁﬁtr&g pressure (for exanpl e, under 25 typical in

use conditions). Ala ayer ed.str t er meabl e
according to this %ﬁ’ﬂl ‘8?1“ LA rﬁfefsn%a SPr 3%3& \ia gfﬁl&vare I?ormed rfp , may be
"vapor - per nmeafgparite paﬁ&S uhisedweelhedan Gwum aicnortimatedigriity sa lhaOlrlmmD rmatehmct for

Teasuring the. (BELIRARLILLY L8 ML STl phRE TRREE] @1 S tyPical |y used in

absorbent artiC ressure test, also called a
hydr ost ati ¢5head tésmsadﬂlelsmmbb serla"dlmedrrd’nle&wh absoshent Gigle zeptral3E0rbY | known

conpendi al net mgalqg ﬁ%@&cﬂi{gé'np&?%gs atbgﬁttﬁquvart&s@ppr oved by INDA (fornerly

the Internation nwovens and D sposabl es Associ ati on, now The
Associ ati on of t he The terms * water—permeabie “water-impermeable” refer to the penetrability

of materials in the context of the intended usage of disposable absorbent articles.
Specifically, the term “water-permeable” refers to a layer or a layered structure having
20  pores, openings, and/or interconnected void spaces that permit liquid water to enter or
pass through its thickness in the under typical use conditions (for example without the
need to apply a significant or unrepresentative forcing pressure). Conversely, the term
“water-impermeable” refers (o a layer or a layered structure through the thickness of
which liquid water cannot pass in the absence of a forcing pressure (for example, under
25  typical in use conditions). A layer or a layered structure that is water-impermeable
according to this definition may be permeable to water vapor, i.e., may be “vapor-
permeable”, As is well known in the art, a common method for measuring the
permeability to waler of the materials typically used in absorbent articles is a hydrostatic
pressure test, also called a hydrostatic head test or simply a “hydrohead” test. Suitable
30  well known compendial methods for hydrohead testing are approved by INDA (formerly

the International Nonwovens and Disposables Association, now The Association of the



Nonwoven Fabrics Industry) and EDANA ( European Di sposabl es And Nonwovens
Associ ation). As used herein, the term"barrier cuff" refers to an

el asticized flap which stands substantially upright, nore preferably
inwardly towards the | ongitudinal centerline, 5 within the crotch region
with the absorbent article in an contracted state (FIG 4). Typically,
said barrier cuff envel opes/contains at |east one elastic that is connected
primarily at its opposing ends to the diaper (e.g., drawstring technique
for better fit). As used herein, the term"gasketing cuff' refers to an

el asticized flap which does not stand substantially upright, or which nore
preferably is disposed outwardly towards7 10 the |ongitudi nal side edges of
the diaper, within the crotch region. Typically, said gasketing cuff

envel opes/ cont gi ns at t.one e nnect upstantial ly
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el astic to creatseciatipal hers). FI G is a plan view of an exenpl ary,
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diaper 20 is shown in FIG. 1 to have a front waist region 22, a back waist region 24, a
crotch region 26, and a periphery 28 which is defined by the outer edges of the diaper in
20  which the longitudinal edges are designated 30 and the end edges are designated 32. The
diaper 20 additionally has a lateral axis or centerline which is designated 34 and a
longitudinal axis or centerline which is designated 36.
A main body or chassis 23 of the diaper 20 has an outer covering including liquid
permeable topsheet 38, a top surface of the topsheet 38 being designated 40; a liguid
25  impermeable backsheet 42; and an absorbent core 44 having side edges 46 and
comprising an absorbent layer 48 and first and second tissue layers (or nonwoven
wrapping layers) 50 and 52, respectively, encased between the topsheet 38 and backsheet
42, For unitary absorbent articles, the chassis 23 comprises the main structure of the
diaper with other features added to form the composite diaper structure. For example, the
30  diaper 20 may include a pair of fastener components 54; gasketing cuffs 56 each
comprising side flap 58 and flap elastic members 60; barrier cuffs 62 each having a

proximal edge 64, a distal edge 66, an inboard surface 68, an outboard surface 70, a first



8 end 72 and a second end 74; and spacing neans 76, such as spacing

el astic nenber 77 for spacing the distal edge 66 away fromthe topsheet
top surface 40. The diaper 20 additionally includes a bond 78 and/or
mul ti pl e bonds 78, 120 such as an adhesive glue bead for securing closed
the first and second ends 72 and 74 of each barrier cuff 62. 5 O her
attachnment neans 78 may include thermal bonds, nechanical bonds, pressure
bonds, ultrasonic bonds, conbinations of these, or the like. The areas in
whi ch the bond 78 and, in sonme enbodi nents, bond 120 are di sposed are
designated the front bond region 80 and the back bond region 82. The front
bond regions 80 begin at an outer bond &dge 81 |located at the first end 72
and end at an inner bond edge 83 that is spaced 10 Iongitudinally fromthe

outer bond edge Sim | bond r ter bond
edge 85 Iocateﬁ‘géa?ﬁeﬁgg & S?%“ﬁﬁﬁmﬁﬁg %f mm}%hagrmﬁﬁﬁﬁng%é7 t hat
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regions 80, 824RY iPE&nteUnFBdmeRY, b@ndsll"n gJths @s@@ Eﬂe Qs P@OHorf Boddhat  ext ends
continuously froman outer bond edge 8 E to an inner bond edge 83,
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a third portion 101 connecta&g t he f ga g second ort can he
t

seen, the 19 rslensigdpslivdronys er(?f"fds‘i-ﬁlﬁe ryack B f%éo%gi'%?ﬁ‘& 8ttion 97.
As anot her exegar8bi ed@EF6iatR At the febdnd edd74dnavad Arai mindrivaind ddpo’ands f or m ng

t he bond region 8 25 out er nos 9. for ut.er nd edge 81,

85 and i nner no¥f* 3ﬁ§“§fm§%§wgﬁFﬁH%?‘%@ﬁ%ﬁ922@&£§§F8§€$m$%m”“%rﬁ% "out er"

and "inner" ar@udebrlteklya 31 BStaledolnat 6y bdnde @hitenbriensnd 4dges Refreformaigpyback t o

FIG 1, while &h%ntQP%Q%?mnfqzo%Q. Q%E%&ﬂvﬁhm4§¥y t%@8m§9§8ﬁ “t core 44
ed 0 K gur a

may be assenbl vari e con i ons red
di aper confj guinedrbonis:dgrs&7 dle§@mietbe;d3cge@n7§r aHSISbDwmthBJb@ds Pzt and Rﬁ)maBbf%O 003

entitled 30 " Lr Por 0 o antdpgsued to
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Relerring to FIG, 1A, any one or more of the bond regions 80, 82 may be formed

by a single, continuous bond 78 that extends continuously from an outer bond edge 81, 85

20  to aninner bond edge 83, 87. FIG. 1B shows another embodiment where a bond region
80, 82 is formed by a continuous bond 93 having a first portion 95, a second portion 97
and a third portion 101 connecting the first and second portions. As can be seen, the first
portion 95 is offset laterally from the second portion 97. As another exemplary
embodiment, FIG. 1C shows morc than two bonds forming the bond region 80, 82 where

25  outermost bond 89 forms outer bond edge 81, 85 and innermost bond 91 forms inner bond
edge 83, 87. The terms "outer” and "inner" are relative to the lateral centerline 34.

Referring back to FIG. 1, while the topsheet 38, the backsheet 42, and the

absorbent core 44 may be assembled in a variely of well-known configurations, preferred
diaper configurations are described generally in U.S. Pat. No. 3,860,003 entitled

30  “Contractible Side Portions for Disposable Diaper” issued to Kenneth B. Buell on January
14, 1975; U.S. Pat. No. 5,151,092 issued to Buell on September 9, 1992; and 1.5, Pat,
No. 5,221,274 issued to Buell on June 22, 1993; and U.S. Pat. No. 5,554,145 entitled



No. 5,221,274 issued to Buell on June 22, 1993; and U.S. Pat. No. 5,554, 145
entitled 9 "Absorbent Article Wth Miultiple Zone Structural Elastic-Like
Film Wb Extensible Wiist Feature" issued to Roe et al. on Septenber 10,
1996; U.S. Pat. No. 5,569,234 entitled "D sposable Pull-On Pant"” issued to
Buell et al. on Cctober 29, 1996; U.S. Pat. No. 5,580,411 entitled "Zero
Scrap Method For Manufacturing Side Panels For 5 Absorbent Articles" issued
to Nease, et al. on Decenber 3, 1996; and U. S. Patent No. 6, 004, 306
entitled "Absorbent Article Wth Miulti-Directional Extensible Side Panels”
issued to Robles et al. on Decenber 21, 1999. FIG 1 shows an enbodi nent of
the diaper 20 in which the topsheet 38 and the backsheet 42 are
coextensive and have | ength and wi dth di nensions generally larger than 10

t hose of the apsorbent c shee ‘ iated wth and
super posed on tHE] B%[‘ét?‘gﬁg:e‘?“ %“P‘ngrlzg RCR L‘P@%ﬁz“eg‘sé@f‘g"ﬁ%?’%ﬁ@eof t he
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"stretchable" refer to materials t f extending in at | east
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region 24. In some embodiments, such side panels 154 could be integral with the chassis
or be separatcly attached. In some embodiments, side panels 154 may be attached to the
20 chassis 23 at the front waist region 22, for example, instead of or in addition to at the back
waist region 24,
It may be desirable to provide the diaper 20 with extensibility or elasticity in all or
a portion of the side panels 154. As used herein, the lerms "extensible” and "stretchable”
refer to materials that are capable of extending in at least one direction to a certain degree
25  without rupture. The terms "elasticity”, "elastically extensible” and "elastically
stretchable” refer to extensible materials that have the ability to return to approximately
their original dimensions afier the force that extended the material is removed. As used
herein, any material or element described as extensible or as stretchable may also be
elastically extensible or elastically stretchable unless otherwise provided. Extensible side
30  panels 154 may provide a more comfortable and contouring fit by initially conformably
fitting the diaper 20 to the wearer and sustaining this fit throughout the time of wear even

after the diaper has been loaded with exudates since extensible side panels 154 can allow



fitting the diaper 20 to the wearer and sustaining this fit throughout the
time of wear even after the diaper has been | oaded wth exudates since
extensi bl e side panels 154 can allow 10 the sides of the diaper 20 to
expand and contract. Extensible side panels 154 may also further provide
nore effective application of the diaper 20 since even if one pulls one
side panel 154 farther than the other side panel 154 during application of
t he di aper, the diaper my self-adjust during wear. Fasteners, such as
fasteners 54 may be attached to or 5 integral with such side panels 154 if
they are included. Wile the extensible side panels 154 nmay be constructed
in a nunber of configurations, exanplesipf diapers wth extensible side
panels are disclosed in U S. Pat. No. 4 857,067, entitled "Di sposabl e
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formed by nore than one process, ° such by dheS|ve bond and a

pressure bond. NGEANGY. a‘t“ﬁla‘éﬂ?fﬁ%‘?ﬁab}?é?lm‘iﬂga“affge%“ﬁé&?l BaRd [onVepdsetapat | No.
6,677,258 al re@rﬂ/}(ugrﬁff %Ef)eﬁ st Pata\ﬁlpw@m "ﬂgqhﬂtlcdrt@gd:lﬁlﬂﬁaléﬁil a3, BB30uker panel
joint edge 147 forned an oute nast bond I % 8@% eﬁggép he side panel
154 and t héY ba@%§ﬁhé@mﬁ@3&ﬁﬁﬁ§%vﬁh @W”béﬁépn ! rmed at an

i nner nost bonds, 1%1Q19atsls@a tBienRed. dnvep.Svd@opanelral N4 ﬁ’;de,Qﬁéhszubamks heet 42.
Joint region 1 eral apart
bonds 151 and/ ?ﬂ”&?ﬂtmﬁ@gu %%%S%Péﬁg§ tS“EAfPB{’Cﬁ%‘g“ %{/‘dlla sﬁér){é?m%g(ra\tol nuous

bond. 25 The dMmapes,28@. has front and back wai st regions 22 and 24 extendi ng

respectively oG NG S S5 ReBl ol ARELRBEbRIG 28 ovr d ¢ he

| ateral axis 34 of e Trom’ to about 1/3
t he | engt h1sf mmasuﬁapaﬂmBﬂmaﬂmsmmﬁm$mﬂm@ghmh%du@QmpﬂDQQWQW@gé pOrtions of

the diaper 20 which, ﬁﬂgoe PREDe 1 b%ﬂghf{ ‘ﬁrlaﬁy bih& a%@chaargqfawmeanm&gs The

crotch region st e di aper etween the wai st regions
22 In some embodlments the joint region 155 may be formed by more than one process,

such as by an adhesive bond and a pressure bond. Certain attachiment methods are
described in U.S. Pat. No. 6,677,258 already referred to above. Joint region 155 has an

20  outer panel joint edge 147 formed at an outermost bond location between the side panel
154 and the backsheet 42 and an inner panel joint edge 149 formed at an innermost bond
location between the side panel 154 and the backsheet 42. Joint region 135 may be
formed by several, longitudinally spaced-apart bonds 151 and/or joint region 155 may be
formed by a single, contimaous bond.

25 The diaper 20 has front and back waist regions 22 and 24 extending respectively
from the end edges 32 of the diaper periphery 28 toward the lateral axis 34 of the diaper
20 a distance from about 1/4 to about 1/3 the length of the diaper 20. The waist regions
comprise those portions of the diaper 20 which, when worn, encircle the waist of the
wearer. The crotch region 26 is that portion of the diaper 20 between the waist regions 22

30  and 24, and comprises that portion of the diaper 20 which, when worn, is positioned

between the legs of the wearer and covers the lower torso of the wearer.



30 and 24, and conprises that portion of the diaper 20 which, when worn, is
positioned between the |Iegs of the wearer and covers the | ower torso of
the wearer. 11 PIG 2 is a fragnentary sectional view taken along line 2-2
of PIG | and depicts the diaper construction in the hack wai st region 24
of the diaper 20. The absorbent- core conprises the absorbent |ayer 48 that
is shown as being conpletely envel oped by the first and second tissue

| ayers (or nonwoven | ayers) 50 and 52. The absorbent core 44 is 5 di sposed
bet ween the topsheet 38 and the backsheet 42; both the topsheet 38 and the
backsheet 42 extend beyond the side edge 46 of the absorbent core 44 to
define the side flap 58. The juxtaposediareas of the topsheet 38 and the
backsheet 42 are secured together such as by adhesive 88. In the
illustrated enbodi the flap elastic t ex into the
wai st region so thgﬁ :ﬂéaﬁﬁgﬁﬂFﬁﬁ&”@Wﬂvwgé e§a¥%¥”Fgrﬁg5ﬂo a?%&? 0 region.
The barrier cufié dﬁﬁermmsdnﬂwmlnat& thek mthgﬁmaabamedle;beea@ﬁ"he gsoberedoré 0 t he

t opsheet 38; the proxipal ei ng for.med ment to
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nechanlsn1suchmw$aadmesmm&mm(memhamwc&wmﬁﬁwdnmg-'ﬂmewwwmﬂbandﬂwg, pressure
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i nboard surface Prier I's secured e topsheet top
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acconpl i shed t Hzf 449 H‘g@Juyﬁﬁds&tﬂeaggf tHc?t%ps%EEt SBnaMOAciBBecANRS iV Ged MEChaNi cal
bondi ng, therma on pressure bonding, ultrasonic bonding, or the

| i ke. Theref or@gethqr Bech g @taéheswé% igehe iustpigd ppodimegt. theiflgp ?lgsuhalﬁmgersaced avay

fromthe topshggio doPBisl 'frft@l‘ﬁ@wﬁ@i)regmﬂ do 18O ek him g BEt §¢lis hbrabmich e ipaci ng
el astic nenber 77 is not d|§pose In this region 20 bec%%se the di stal edge

66 is not d@sitaen Ths bBmeeE O i SRy heds A SHaraeSTFORR G e e fiPfste 40 in

the wai st regi W&}e IREELEQE 64 béukgefob;a:rdrblyeécuﬁmgftﬁeeaandnaom&ubmaretm@n nor ready
to constrain th é this re ion is a

exuda es |
fragnent ary seE 'W%%ﬁﬂﬁg éﬁyﬁPﬁ'ﬁ “Fﬁ@mﬁ“ﬁd%? %Fﬁ?af e“(5I"’eclep|cts t he
di aper const r ustdhaiical boriling, tidrablbhndiggpessu2bonfing Weakhiaperdi20 as it is

S ha_ped before ‘f2 ggbt?ri%h nr% qu ({r 91051}2 Hjlﬁﬁln%ar surtaéc 6‘8%1 the %B%ﬁrj;luﬁ‘%g s sgglrclds

subjected to e rac ent core rrses the
absor bent kayer tBofshat wop surkbxorbydendd sach samalwtbedd/79. dhis @blwlp@etmhisl t he
first and secop [ V. [, 3bsQrent core 44

i s disposed bet mégﬁa%ﬁﬁh%md@ﬁﬂéf %@ﬂggﬁﬁ% aé% ahéé@%f %]Qﬁ t he t opsheet
38 and the bammgmaeMHmﬂb@xh@nﬁﬁ%@@@ﬁ@mﬁméﬂgpdéb@@g@fEGwdﬁffﬁ@“éﬁgorbent

core 44 to defj tht §1sttamgt§é6qgclosed (i.e., it is not spaced away [rom the topsheet top surface 40).
It should be noted that the spacing elastic member 77 is not disposed in this region
20  because the distal edge 66 is not designed to be spaced away from the topsheet top
surface 40 in the waist regions. Therefore, the barrier cuff 62 is neither open nor ready to
constrain the flow of body exudates in this region,
FIG. 3 is a [ragmentary sectional view taken along line 3-3 of FIG. 1 and depicts
the diaper construction in the crotch region 26 of the diaper 20 as it is shaped beforce
25  being applied to the wearer (i.e., the diaper 20 is subjected to elastic contraction). The
absorbent core 44 comprises the absorbent layer 48 that is shown as being completely
enveloped by the first and second tissue or nonwoven layers 50, 52. The absorbent core
44 is disposed between the topsheet 38 and the backsheel 42; both the topsheet 38 and the
backsheet 42 extend beyond the side edge 46 of the absorbent core 44 to define the side
30 flap 58. The juxtaposed areas of the topsheet 38 and the backsheet 42 are secured
together by a joint such as an adhesive bond 88. The topsheet 38 and the backsheet 42

also enclose the flap elastic members 60 adjacent the longitudinal edge 30 in the



30 flap 58. The juxtaposed areas of the topsheet 38 and the backsheet 42
are secured together by a joint such as an adhesive bond 88. The topsheet
38 and the backsheet 42 also enclose the flap elastic nenbers 60 adjacent
the |l ongitudinal edge 30 in the 12 periphery 28. The flap elastic nenbers
60 are secured in the topsheet-backsheet formed side flap 58 by elastic
attachnment neans 90. The elastically contractible gasketing cuff 56 is
thereby formed by the side flap 58 by el astic attachnent neans 90. The
barrier cuff 62 is shown as being forned by securing an el enent to the
topsheet 38 between the flap 5 elastic nenbers 60 and the side edge 46 of
t he absorbent core 44. The proxi mal edgei®64 of the barrier cuff 62 is
formed by securing the barrier cuff elenent to the topsheet 38 by
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66 and the inboard surface barrier cuff . The channel 96 is
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Absor bent 2§ Asdigé 64, eneldbsval exlge B aslttlneaaltolagd skpftce 68 pithebalmgy skeed. "The almineu S. Pat.
I\IO 5 269 775 (,l)f)SSlSvl'led n a]@elllzg[aga%kﬂﬂg t].'lgél, &)l 3.111 E}g%ﬁl éxuﬁ'ﬁes Ugft%it% (ﬁéb%f Ft‘d ed

"Trisection Topsls*leets osa sor bent es and D sposabl e
Absor bent Artiiskemvidbivomtpe Sager- Tri secti on Topsheet s."

The topsheet 38 may be [ully or partially elasticized or may be [oreshortened so as
to provide a void spacc between the topsheet 38 and the core 44. Exemplary structures
20  including elasticized or foreshortened topsheets are described in more detail in U.S. Pat.
No. 4,892,536 issued to DesMarais et al. on January 9, 1990 entitled “Absorbent Article
Having Elastic Strands”; U.S. Pat. No. 4,990,147 issued to Freeland on February 5, 1991
entitled “Absorbent Article With Elastic Liner For Waste Material Isolation™; U.S. Pat.
No. 5,037,416 issucd to Alfen et al. on August 6, 1991 entitled “Disposable Absorbent
25  Article Iaving Elastically Extensible Topsheet™; and U.S. Pat. No. 5,269,775 issued to
Freeland et al. on December 14, 1993 entitled “Trisection Topsheets For Disposable
Absorbent Articles and Disposable Absorbent Articles Having Such Trisection
Topsheets.”
The absorbent core 44 may comprise any absorbent material that 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. The absorbent core

44 may include first and second opposed faces and comprise an absorbent layer 48 and



The absorbent core 44 may conprise any absorbent material that is generally
30 conpressible, confornmable, non-irritating to the wearers skin, and
capabl e of absorbing and retaining |iquids such as urine and other certain
body exudates. The absorbent core 44 may include first and second opposed
faces and conpri se an absorbent |ayer 48 and 13 first and second tissue or
nonwoven | ayers 50, 52. The first and second tissue or nonwoven |ayers 50,
52 may overlay the major surfaces of the absorbent |ayer 48 to form the
first and second opposed faces of the absorbent core. The absorbent core 44
may conprise a wide variety of |iquid-absorbent materials commonly used in
di sposabl e 5 di apers and ot her absorbentizarticles such as conm nuted wood
pul p, which is generally referred to as air feIt Exanples of ot her

sui tabl e absorbent materjals includ r ddi n nelt bl own
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acqui sition” 45 ution system (see exarrpl e, 20) .
Such an acqui sneterrmocaar aitifelt Exdoupies Gfptﬁleayleﬁﬁblﬁﬁlgﬁowém@é‘@klﬁ]éH@l“@fécrwefjh t he

remaining |aye ﬁu]gewah fro; Al BlowA 01%&3 hﬁcl&ﬁn dolthar @k’ﬁm&llfﬂﬁﬂ'ﬁh&lﬂs OI‘
posi tioni ng. sor bent core E f made predom natelé/
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such as about 80 wei ght percent or percent)

wi t hout t h&d adefiling SryteTigl: Oéb‘yd)r‘}l?é}‘ﬁowﬁalﬁsé’i:bé’m ‘Wﬁﬁﬁgﬁbmﬁpﬁ(glnfate?‘?ée" core).
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particles, and a m cr.of i ber gl ue. er abhsor bent mat q, 20 (gr t hose
sﬂ ap % see, for example IG. 2
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acqui sition | ayer tint ted Tor visibil
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Absorbent Structures' issued to Wi sman _
predominately superabsorbcnt particles, and a microfiber glue. Superabsorbent materials

20  are those which are capable of absorbing at least about 10 grams, e.g., at least about 20
grams or more, of Synthetic Urine (0.9 percent NaCll aqueous solution) per gram of
superabsorbent material. The core structure may also include wetness sensation members
or & combination of welpess sensation menber (or members) and an acquisition layer or
layers. Any or all of the core structures (such as the optional wetness sensation

25  member(s) or acquisition layer(s)) may be tinted or highlighted for visibility if desired.

Exemplary absorbent structures for use as the absorbent assemblies are described
in U.S. Patent 4,610,678 entitled "High-Density Absorbent Structures” issued to Weisman
et al, on September 9, 1986; U.S. Patent 4,673,402 entitled "Absorbent Articles With
Dual-Layered Cores" issued to Weisman et al, on June 16, 1987; U.S. Patent 4,834,735,

30  entitled "High Density Absorbent Members Having Lower Density and Lower Basis
Weight Acquisition Zones", issued to Alemany et al. on May 30, 1989; U.S. Patent
4,888,231 entitled "Absorbent Core Having A Dusting Layer" issued to Angstadt on



et al. on Septenber 9, 1986; U. S. Patent 4,673,402 entitled "Absorbent
Articles Wth Dual -Layered Cores" issued to Wisman et al. on June 16,
1987; U.S. Patent 4,834,735, 30 entitled "Hi gh Density Absorbent Menbers
Havi ng Lower Density and Lower Basis Weight Acquisition Zones", issued to
Al emany et al. on May 30, 1989; U S. Patent 4,888,231 entitled "Absorbent
Core Having A Dusting Layer" issued to Angstadt on 14 Decenber 19, 1989;
U S. Patent No. 5,137,537 entitled "Absorbent Structure Containing

| ndi vi dual i zed, Pol ycarhoxylic Acid Crosslinked Wood Pul p Cel |l ul ose Fi bers”
which issued to Herron eL al. on August 11, 1992; U S. Patent 5, 147, 345
entitled "H gh Efficiency Absorbent Artiscles For |ncontinence Management™
issued to Young et al. on 5 Septenber 15, 1992; U S. Patent No. 5, 342,338
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O her suitabl e bac mat eri a breathable materi al s that
permt vapors to e§h®l{tﬁek3h¢€®ﬁﬁ tS}s@lechllaﬂWPUE@ﬂwﬁﬂlPémBﬁtf 20 posyioagrbadiareqythe

garment-lacing surface of the absorbent core 44. Backsheet 42 prevents the exudates
absorbed and contained therein from soiling articles that may contact the diaper 20, such

20  as bed sheets and undergarments. In preferred embodiments, the backsheet 26 is
substantially impermeable to liquids (e.g., urine) and comprises a laminate of a nonwoven
and a thin plastic film such as a thermoplastic film having a thickness of about 0.012 mm
(0.5 mil) to about 0.051 mm (2.0 mils). Suitable backsheet [ilms include those
manufactured by Tredegar Industries Inc. of Terre Haute, IN and sold under the trade

25  names X15306, X10962, and X10964. Other suitable backsheet materials may include
breathable materials that permit vapors to escape from the diaper 20 while still preventing
exudates from passing through the backsheet 42. Exemplary breathable materials may
include materials such as woven webs, nonwoven webs, coniposite materials such as
film-coated nonwoven webs, and microporous films such as manufactured by Mitsui

30  Toatsu Co., of Japan under the designation ESPOIR NO and by EXXON Chemiical Co.,
of Bay City, TX, under the designation EXXAIRE. Suitable breathable composite

materials comprising polymer blends are available from Clopay Corporation, Cincinnati,



exudat es from passing through the backsheet 42. Exenpl ary breathable
materials may include materials such as woven webs, nonwoven webs,
conposite materials such as filmcoated nonwoven webs, and nricroporous
films such as manufactured by Mtsui 30 Toatsu Co., of Japan under the
designati on ESPO R NO and by EXXON Chemical Co., of Bay Gty, TX, under
t he desi gnation EXXAI RE. Suitable breathable conposite naterials

conpri sing polymer blends are avail able from C opay Corporation,

Ci ncinnati, 15 OH under the name HYTREL bl end P18-3097. Such breathabl e
conposite materials are described in greater detail in PCT Application No.
WO 95/16746, published on June 22, 1995ii n the nane of E. |I. DuPont and
US. Patent No. 5,865,823 issued to Curro on February 2, 1999. O her
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various other ghapgesingr@. nodifications can be made W|thout departi ng from
the spirit and scope 0 |n ention. The dia nclude a

g &A&ex NoOr Q E]?ay as exal leJ ?’I(L]
f1exibl e fasteningP&JSteEmi> M Sf’ﬁ%’isﬁh‘? Ay st To* 5 eterabr y mai nt ai ns
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conponents 54 &h as a bas st ener components can be
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modifications can be made without departing {rom the spirit and scope ol the invention.
'The diaper 20 may also include a flexible fastening system. The fastening system
20  preferably maintains the front waist region 22 and the back waist region 24 in a
configuration so as to provide lateral tensions about the circumference of the diaper 20 to
hold the diaper 20 on the wearer. Flexible fastening system includes a first fastener
component 54 and a second, fastener component 55 capable of releasably mating with the
first fastener component 54. The fastener components 54 and 55 such as a base of the
25  fastener components can be formed of a flexible material, e.g., having a flexural modulus
of 80 Kpsi or less, such as between about 10 Kpsi and about 80 Kpsi. In some
embodiments, the fastener components may be formed of a material having a relatively
low modulus of elasticity, such as about 1Gpa or less, such as aboul 0.5 Gpa or less.
By forming fastener components 54 and 55 of a relatively flexible material,
30  greater body conformity can be achieved. "Body conformity" refers to the percent
deflection of a fastening device in the fastened configuration per force (kgf) of

~

compressive deflection load of a fastening device. The body conformity of a fastening



of 80 Kpsi or less, such as between about 10 Kpsi and about 80 Kpsi. In
sone enbodi nents, the fastener conponents nmay be forned of a materi al
having a relatively |ow nodulus of elasticity, such as about | Gpa or |ess,
such as about 0.5 Gpa or less. By form ng fastener conponents 54 and 55 of
arelatively flexible material, 30 greater body conformty can be

achi eved. "Body conformty" refers to the percent deflection of a
fastening device in the fastened configuration per force (kgf) of

conpressi ve deflection | oad of a fastening device. The body conformty of a
fastening 16 device nmay be neasured with the fastening device in a
fastened configuration with the fastenefs conponents 54 and 55 of the

fast eni ng device interlocked In some enbodi nents, it is preferable to
have a body conf ormtg greater than about 500 pe p Eékltogr am
force of |oad {URYRY! e‘é‘%?é‘ﬁ“a‘%‘%‘t‘%?f‘%‘f‘“& A P IH69 5)?%%?"’“ ails of 5
measuri ng bodyrgent eiffohentsGh ail f5a8 trRMiskgind @mi@enkidocki@s drdobed in U. S. Pat ent
Application 00310233082, entitled "Hi
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sl ots, buckles tt ons, snaps, nacro-fasteners, and/or hermaphroditic
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known fasteni ng tmaéwﬁ{teg%qn@t@tﬂoxtmeg bbjot (SQBerey e RRbrAdiNcIs URd ace 15
fasteni ng %stems are disclosed in U S. Patent 3,848,594 entit|ed "Tape

Fast eni ng & st &penifoysten §Eb§%?3eadﬁsa‘6é?3‘en?f§ SoRegive BSEeEy 1o eﬁﬁveﬁf}%%er 19,

1974; U.S. Pat ﬁ&&ncﬂs%&h@&@al ﬁ?cénersemoktahmo  AlsidRBbordhk itk ®ckingsued t o
H rotsu et al. on My U S, Patent 4,846, 815 entligl ed "Di sposabl e

Di aper Havi ng ﬁﬁe’}eﬁgﬁ'i‘l%\ﬁéébe:%ﬁOé“nl?‘ﬁﬁleﬁf)B\’ﬁO@%'Sn%p%lt?élﬁf glrres@iBns on July 11,

1989; U.S. Pat mtlalﬁnﬁ%méﬁmgt:ﬁmﬁohm dalcsmaﬁab)heof&lﬁmeneswmhugm&nyrrpr oved
Hook Fastener Portion" issued to Nest

U S. Patent
10046 oy ont i ey TR el S E A aBPl SN ;RO 1 S
Maki ng Sang’ fassumckyiandad disoddstd o). Airgrast3. 848, SQ%ﬁgledt"ft@etFeneum Yyettor e

eerenced U S Bttt R0 LSS B0 O iR B 1097
i nterl ocki ng fasitleniAbgpreypsteink] ssudd wdfipsadt ipndis.s. 806, Pacent
4,846,815 entitled "Disposable Diaper Having An Improved Fastening Device" issued to
Scripps on July 11, 1989; U.S. Pateat 4,894,060 entitled "Disposable Diaper With
20  Improved Hook Fastener Portion" issued to Nestegard on January 16, 1990; U.S. Patent
4,946,527 entitled “Pressure-Sensitive Adhesive Fastener And Method of Making Same”
issued to Battrell on August 7, 1990; the herein before referenced U.S. Pat. No. 5,15 1,092
issued 1o Buell on September 9, 1992; and U.S. Pat. No. 5,221,274 issued to Buell on
June 22, 1993. An cxemplary interlocking fastening system is disclosed in U.S. Patent
25 No. 6,432,098 entitled “Absorbent Article Fastening Device” in the names of Kline et al.
issued on August 13, 2002. The fastening system 55 may also provide a means for
holding the article in a disposal configuration as disclosed in U.S. Pat. No. 4,963,140
issued (o Robertson et al. on October 16, 1990. The [astening system may also include
primary and secondary fastening systems, as disclosed in U.S. Pat. No. 4,699,622 entitled
30  “Disposable Diaper Having An Improved Side Closure” issued to Toussant et al. on
October 13, 1987. to reduce shifting of overlapped portions or to improve fit as disclosed

in 1.S. Pat. No. 5,242,436 entitled “Absorbent Article With Fastening System Providing



25 No. 6,432,098 entitled "Absorbent Article Fastening Device" in the names
of Kline et al. issued on August 13, 2002. The fastening system 55 nmay

al so provide a neans for holding the article in a disposal configuration
as disclosed in U S Pat. No. 4,963,140 issued to Robertson et al. on

Oct ober 16, 1990. The fastening systemmay al so include primry and
secondary fastening systens, as disclosed in U S. Pat. No. 4,699, 622
entitled 30 "Di sposabl e Di aper Having An |Inproved Side C osure"” issued to
Toussant et al. on OCctober 13, 1987. to reduce shifting of overl apped
portions or to inprove fit as disclosed in U S. Pat. No. 5,242,436
entitled "Absorbent Article Wth Fastening System Providing 17 Dynamc
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Devi ce", Published on
October 29, 1996; U.S. Patent No. 6,120,487, issucd to Ashton on September 19, 2000;

20  U.S. Patent No. 6,120,489, issued to Johnson et al. on September 19, 2000; U.S. Patent
No. 4,940,464, issued to Van Gompel et al. on July 10, 1990; U.S. Patent No. 5,092,861,
issued to Nomura et al. on March 3, 1992; U.S. Patent Application No. 2003/0233082,

entitled “Highly Flexible And Low Delormation Fastening Device”, Published on
December 18, 2003; U.S. Pawent No. 5,897,543, issued to Kline et al. on April 27, 1999;
25  U.S. Patent No. 5,957,908, issued to Kline et al on September 28, 1999.

The diaper 20 may also include such other features as are known in the art
including graphics, front and rear ear panels, waist cap features, elastics and the like to
provide better fit, containment and aesthetic characieristics. Such additional features are
well known in the art and are described in U.S. Pat. No. 3,860,003; and U.S. Patent No.

30 5.151,092.
In the embodiment illustrated in FIG. 1, each barrier cuff 62 is a flexible member

having a proximal edge 64, a distal edge 66, an inboard surface 68, and an outboard



Decenber 18, 2003; U.S. Patent No. 5,897,545, issued to Kline et al. on
April 27, 1999; 25 U. S. Patent No. 5,957,908, issued to Kline et al on

Sept enber 28, 1999. The di aper 20 may al so include such other features as
are known in the art including graphics, front and rear ear panels, wai st
cap features, elastics and the like to provide better fit, contai nnent and
aesthetic characteristics. Such additional features are well known in the
art and are described in U S. Pat. No. 3,860,003; and U S. Patent No. 30
5,151,092. In the enbodinent illustrated in FIG 1, each barrier cuff 62 is
a flexible nmenber having a proxinmal edge 64, a distal edge 66, an inboard
surface 68, and an outboard 18 surface #®. As used herein, the term
flexible refers to materials which are conpliant and wll readily conform
to the general shap and ntours of the body. In. tion t he, spacing
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barrier cuff 6 non-- woven, spunbonded, carded, or the like.
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gasketing cuff term"inboard" is defined as the direction toward
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relation to edt i ne arrler 62. The
proxi mal and diu§tS&lso éldfgﬂgdaﬁﬁ,, esigBiathnlpodedecal material which is not easily absorbed and

tends (o float along the topsheel top surface 40, will contact the barrier cuff 62 before it
can contact the gasketing cuff 56. The barricr cuff 62 is disposcd adjacent the gasketing
20  culf 56 to provide a more effective dual restraint against the flow of body exudates.

The proximal edge 64 and the distal edge 66 are in spaced relation to each other
and define the width of the barrier cuff 62. The proximal and distal edges 64, 66 may be
in a parailel, non-parallel, rectilinear, or curvilinear relationship. In addition, the barrier
cuff 62 may have a varicty of different cross-sectional areas including circular, square,

25  rectangular, or any other shape such as shown in FIG. 3. The proximal edge 64 may be
spaced from the distal edge 66 in a parallel and rectilinear relationship to provide a barrier
cuff 62 having uniform width, Each barrier cuff 62 may have a width of at least 5 mm
and may be approximately 10-50 mm. The barrier cuff 62 may be formed [rom a folded
structure in which portions of the cuff material may be folded back upon itself at one or

30  more locations. In such constructions the distal and proximal edges usually are the most
inboard and outboard locations of the cuff material with regard to any folding back of

such cuff material.



in a parallel, non-parallel, rectilinear, or curvilinear relationship. In
addition, the barrier cuff 62 nmay have a variety of different
cross-sectional areas including circular, square, 25 rectangular, or any

ot her shape such as shown in FIG 3. The proxi mal edge 64 nay be spaced
fromthe distal edge 66 in a parallel and rectilinear relationship to
provide a barrier cuff 62 having uniformw dth. Each barrier cuff 62 may
have a width of at |least 5 nun and may be approximately 10-50 nun. The
barrier cuff 62 may be formed froma folded structure in which portions of
the cuff material may be fol ded back upon itself at one or 30 nore

| ocations. In such constructions the disial and proxi mal edges usually are
the nost inboard and outboard | ocations of the cuff materi al vvith regard
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di aper 20 so t'H e top surface
t opsheet 38. Tllnbparcthfsftea)toxenfged%ﬁﬁ‘hwttb(én@{ﬂam@b 7r8r(smh pdrathesppshewpl top

surface 40 so l;olﬂ@st, prtegﬁrelggﬁd;' Lﬁ&as&ﬁé Eon@g, elc.) so as lo obviate their inversion. The dista}

edge 66 may be unsceured to any other clement in at Ieast the crotch region 26 of the

20  diaper 20 so that it may be spaced away from the top surface 40 of the topsheet 38, The
distal edge 66 may be spaced from the topsheet top surface 40) so that the barrier cuff 62
may form a channel 96 to enhance containment of the article. As used herein, “spaced”
includes embodiments wherein the distal edges 66 may assunie one Or more posilions
relative to the topshect top surface 40 including at some times assuming a position

25  adjacent the topsheet top surface. The distance between the distal edge 66 to the topsheet
top surface 40 is measured along a line drawn from the distal edge 66 to the closest part
of the topsheet 38 when the distal edge 66 is positioned so as to be spaced away from the
topsheel as [ar as possible (i.e., in the elastically contracled position). The distal edge 66
may be spaced away from the topsheet 38 by a height of at least 2 mm, and more may be

30  spaced from about 5 mm to about 50 mm.

The channel 96 is formed at least along the proximal and distal edges 64, 66 and

the inboard surface 68 of the barrier cuff 62. The channel 96 forms a barrier to the flow



may form a channel 96 to enhance containnent of the article. As used
herein, "spaced" includes enbodi nents wherein the distal edges 66 may
assume one or nore positions relative to the topsheet top surface 40
including at some tines assum ng a position 25 adjacent the topsheet top
surface. The distance between the distal edge 66 to the topsheet top
surface 40 is neasured along a line drawn fromthe distal edge 66 to the
cl osest part of the topsheet 38 when the distal edge 66 is positioned so
as to be spaced away fromthe topsheet as far as possible (i.e., in the
el astically contracted position). The distal edge 66 my be spaced away
fromthe topsheet 38 by a height of at |lmast 2 nnm and nore may be 30
spaced fromabout 5 mmto about 50 num The channel 96 is fornmed at |east
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referenced U. Sy, Pafier (NP 62 fhifitFoidfiBeibiP2d: 3MRMAkh other lengths are cognizable.
Additional details and alternatives for the spacing means are discussed in the above-
20  referenced U.S. Pat. No. 4,743,246 to Lawson.

Bonds 78 for securing end portions 72 and 74 of the barrier cuff 62 closed are
shown in FIGS. I and 2. The bonds 78 provide a more comfortable fit for the wearer and
obviate inversion of the distal edges 66 of the barrier cuff 62 during application and use.
Inversion is generally defined as the inboard disposed distal edge 66 turning outwardly

25  when the diaper 20 is applied to the wearer. In the embodiment illustrated at FIGS. 1 and
2, such bonds 78 are disposed in the front waist region 22 and the back waist region 24 of
the diaper in the front bond region 80 and the back bond region 82, respectively. The
remaining portions of the barrier cull 62 may not be secured closed so that the distal
edges 66 are generally left freely openable.

30 FIG. 4 is a sectional view of the diaper 20 in its elastically contracted position
prior to being placed on the wearer. The topsheet 38 is shown as the body contacting

surface of the diaper 20, the backsheet 42 being disposed away from the body of the



Bonds 78 for securing end portions 72 and 74 of the barrier cuff 62 closed
are shown in FIGS. 1 and 2. The bonds 78 provide a nore confortable fit
for the wearer and obviate inversion of the distal edges 66 of the barrier

cuff 62 during application and use. Inversion is generally defined as the
i nboard di sposed distal edge 66 turning outwardly 25 when the diaper 20 is
applied to the wearer. In the enbodinent illustrated at FIGS. 1 and 2,

such bonds 78 are disposed in the front wai st region 22 and the back wai st
region 24 of the diaper in the front bond region 80 and the back bond
region 82, respectively. The remaining portions of the barrier cuff 62 may
not be secured closed so that the distal;; edges 66 are generally |eft
freely openable. 30 FIG 4 is a sectional view of the diaper 20 in its

el astically contracted position_ prior to bein | aced on_t he rer. The
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Neither ol the barrier cuffs 62 encircles the thighs of the wearer. However, the gaskeling
cuffs 56 will encircle the thighs and create a gasketing action against the thighs. The ends
20 72, 74 of the barrier cuff 62 are secured to the topsheet 38 to obviate the inversion of the
barrier cuffs, for comfort to the wearer during application and use, and for ease of
application.
FIG. 5 is a fragmentary coronal view showing a section of the diaper 20 of FIG. 1
in place on a wearer. A coronal view is a frontal planc that passes through the long axis
25 of the body. As shown in FIG. 5, the gasketing cuffs 56 ride down on the legs and
encircle the thighs of the wearer. The barrier cuffs 62 ride up on the legs and run through
the crotch region and diverge upwardly over both the buttocks of the wearer. The distal
edges 66 are spaced away [rom the topsheet top surface 40 and lie against the perineun of
the wearer. The barrier cuffs 62 are, therefore, pushed snugly against the perineum of the
30  wearer in the crotch region 26 of the diaper 20. The size of the channel 96 is enhanced by
the resiliency of the absorbent core 44 because the core tends to push itself away from the

perineum. This results in the diaper 20 having channels 96 extending along the croich



20 72, 74 of the barrier cuff 62 are secured to the topsheet 38 to obviate
the inversion of the barrier cuffs, for confort to the wearer during
application and use, and for ease of application. FIG 5 is a fragnentary
coronal view show ng a section of the diaper 20 of FIG | in place on a
wearer. A coronal viewis a frontal plane that passes through the long axis
25 of the body. As shown in FIG 5, the gasketing cuffs 56 ride down on the
| egs and encircle the thighs of the wearer. The barrier cuffs 62 ride up on
the I egs and run through the crotch region and diverge upwardly over both
the buttocks of the wearer. The distal edges 66 are spaced away fromthe
topsheet top surface 40 and |ie agai nst the peri neumof the wearer. The
barrier cuffs 62 are, therefore, pushed snugly against the peri neum of the
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to provide confort rovi Sorptive properties. Turning
to FIG 6, in ‘amle@mmgrfbmed absawgmmmneﬁ ajepingl® Hlgch u’d’é§l odimendt rat e | ayer

61, absorbent a%@(!ryem?fayé;ag Blludds 8c0saRd lafer 61, absorbent polymer material 63 and a

fibrous layer of adhesive 69. The substrate layer 61 can be provided from a non-woven

20 material. The absorbent polymer material 63 may be immobilized when wet such that the
absorbent core 44 achieves a wet immobilization of more than 50 percent, preferably of
more than 60 percent, 70 percent, 80 percent or 90 percent according to the Wet
Immobilization Test described in 10/776,851 (Becker et, al), published as U.S.
Publication No. 2004/0162536.

25 The substrate layer 61 has a first surface 65 and a second surface 67. At least
portions of the first surface 65 of the substrate layer 61 are in direct contact with a layer
of absorbent polymer material 63. This layer of absorbent polymer material 63 may be a
discontinuous layer. As used herein, a discontinuous layer is a layer having openings.
Typically these openings have a diameter or largest span of about 10 mm or less,

30  preferably about 5 mm or less, about 3 mm or less, about 2 mm or less and of about 0.5
mm or more, | mm or 1.5 mm. At least portion of the absorbent polymer material 63

layer is in contact with at least portions of the first surface 65 of the substrate layer



fibrous | ayer of adhesive 69. The substrate |layer 61 can be provided froma
non-woven 20 material. The absorbent polyner nmaterial 63 nay be i mobilized
when wet such that the absorbent core 44 achieves a wet imobilization of
nore than 50 percent, preferably of nore than 60 percent, 70 percent, 80
percent or 90 percent according to the Wet |Immobilization Test described
in 10/ 776,851 (Becker et. al), published as U S. Publication No.

2004/ 0162536. 25 The substrate |ayer 61 has a first surface 65 and a second
surface 67. At least portions of the first surface 65 of the substrate

| ayer 61 are in direct contact with a layer of absorbent polynmer material
63. This |ayer of absorbent polynmer nmategj al 63 may be a discontinuous

| ayer. As used herein, a discontinuous |ayer is a |ayer having openings.
Typically these openings have a dianmeter or |argest span of about 10 nm or
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imparts an essentially three-dimensional structure to the fibrous layer of thermoplastic
composition 69 which, in itsclf, is essentially a two-dimensional structure of rclatively
20  small measured thickness,
The thermoplastic composition 69 provides cavities 71 to hold the absorbent
polymer material 63, and thereby immobilizes this material 63. In a further aspect, the
thermoplastic composition 6% bonds (o the substrate layer 61 and thus affixes the
ahsorbent polymer material 63 to the substrate 61. In some implementations,
25  thermoplastic composition 69 will also penetrate into both the absorbent polymer material
63 and the substrate layer 61, thus providing for further immobilization and affixation.
While the thermoplastic materials disclosed herein provide a much improved wet
immobilisation (i.e., imnobilisation ol absorbent material when the article is wet or at
least partially loaded), these thermoplastic materials also provide a very good
30 immobilisation of absorbent material when the article is dry.
In some embodiments, the absorbent polymer material 63 may also be mixed with

absorbent fibrous material, such as comminuted wood pulp generally referred to as airfelt



inparts an essentially three-di nensional structure to the fibrous |ayer of
t hernopl astic conposition 69 which, initself, is essentially a

t wo- di nensi onal structure of relatively 20 small neasured thickness. The

t her mopl asti c conposition 69 provides cavities 71 to hold the absorbent

pol ymer material 63, and thereby immobilizes this material 63. In a further
aspect, the thernoplastic conposition 69 bonds to the substrate |ayer 61
and thus affixes the absorbent polyner nmaterial 63 to the substrate 61. In
sone i npl enentations, 25 thernoplastic conposition 69 will also penetrate
into both the absorbent polyner material 63 and the substrate |ayer 61,
thus providing for further imobilizatiofp and affixation. Wile the
thernoplastic materials disclosed herein provide a much inproved wet
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t he cover layer 73 provides cavmes to immobilize the absorbent polymer material 63.

With reference to FIGS. 6 and 7 the areas of direct contact between the

thermoplastic composition layer 69 and the substrate material 61 are referred to as arcas

20  of junction 75. The shape number and disposition of the areas of junction 75 will
influence the immobilization of the absorbent polymer material 63. The areas of junction
75 can be of squared, rectangular or circular shape. Preferred areas of junction 75 are of
circular shape. In some embodiments, circular shaped areas of junction 75 have a
diameter of more than 0.5 mm, or 1 mm, or 1.5 mm and of less than 10 mm, or 5 mimn, or

25 3 mm, or 2 mm. If the areas of junction 75 are not of circular shape, they may be of a
size as to fit inside a circle of any of the preferred diameters given above.

The areas of junction 75 can be disposed in a regular or irregular pattern. For
example, the areas of junction 75 may be disposed along lines as shown in FIG. 8. These
lines méy be aligned with the longitudinal axis of the absorbent core 44, or alternatively

30 they may have a certain angle in respect to longitudinal edges of the absorbent core 44. It
has been found, that a disposition along lines parallel with the longitudinal edges of the

absorbent core 44 create channels in the longitudinal direction which lead to a lesser wet



| ayer 73 provides cavities to immobilize the absorbent polynmer material 63.
Wth reference to FIGS. 6 and 7 the areas of direct contact between the

t hernopl astic conposition |ayer 69 and the substrate material 61 are
referred to as areas 20 of junction 75. The shape nunber and di sposition
of the areas of junction 75 will influence the immbilization of the
absorbent polyner material 63. The areas of junction 75 can be of squared,
rectangul ar or circular shape. Preferred areas of junction 75 are of
circul ar shape. In sone enbodi nents, circul ar shaped areas of junction 75
have a dianmeter of nore than 0.5 mm or 1 mm or 1.5 nmand of |ess than
10 MqMm or 5 mMm or 25 3 mm or 2 nm If the areas of junction 75 are not of
circul ar shape, they nay be of a size as to fit inside a circle of any of
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composition, such as adhesive thermoplastic compositions, also referred to as hot melt
20  adhesives. A variety of thermoplastic compositions are suitable to immobilize absorbent
material.

Some initially thermoplastic materials may later lose their thermoplasticity due to
a curing step, e.g., initialed via heat, UV radiation, electron beam exposure or moisture or
other means of curing, leading to the irreversible formation of a crosslinked network of

25  covalent bonds. Those materials having lost their initial thermoplastic behaviour are
herein also understood as suitabie for forming thermoplastic composition 69.

Without wishing to be bound by theory it has been found that those thermoplastic
compositions which may be useful for immobilizing the absorbent polymer material 63
are those that conbine sufficient cohesion and adhesion behaviour, Sufficient adhesion

30  can ensure that the thermoplastic composition layer 69 maintains contact with the
absorbent polymer material 63 and in particular with the substrate 61. Sufficient

adhesiveness can be a challenge to achieve, namely when a non-woven substrate 61 is



enbodi nents, it has been found that absorbent cores 44 providing for a good
wet inmmobilization can be forned by conbining two | ayers as shown in FIG
6. The thernoplastic |layer 69 can be forned of any suitabl e thernoplastic
conposition, such as adhesive thernoplastic conpositions, also referred to
as hot nmelt 20 adhesives. A variety of thernoplastic conpositions are
suitable to i mobilize absorbent material. Sone initially thernoplastic
materials may |later |lose their thernoplasticity due to a curing step,

e.g., initiated via heat, UV radiation, electron beam exposure or noisture
or other neans of curing, leading to the irreversible formation of a
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10,000 and a glass transition temperatare (Tg) usually below room temperature. Typical
concentrations of the polymer in a hot melt are in the range of 20-40 percent by weight.
A wide varicty of thermoplastic polymers are suitable. Such thermoplastic polymers may
20  be water insensitive. Exemplary polymers are (styrenic) block copolymers including A-
B-A triblock structures, A-B diblock structures and {A-B)n radial block copolymer
structures wherein the A blocks are non-elastomeric polymer blocks, typically comprising
polystyrene, and the B blocks are unsaturated conjugaled diene or (partly) hydrogenated
versions of such, The B block is typically isoprene, butadiene, ethylene/butylenc
25  (hydrogenated butadiene), ethylene/propylene (hydrogenated isoprene), and mixtures
thereof.
Other suitable thermoplastic polymers that niay be employed are metallocene
polyolelins, which are ethylene polymers prepared using single-site or metallocene
catalysts. Therein, at least one comonomer can be polymerized with ethylene to make a
30  copolymer, terpolymer or higher order polymer. Also applicable are amorphous

polyolefins or amorphous polyalphaolefins (APAQO) which are homopolymers,

copolymers or terpolymers of C2 to C8 alphaolefins.



15 diluents such as tackifying resins, plasticizers and additives such as
anti oxi dants. The thernoplastic polyner has typically a nol ecul ar wei ght
(Mv) of nore than 10,000 and a glass transition tenperature (Tg) usually
bel ow room t enperature. Typical concentrations of the polynmer in a hot
melt are in the range of 20-40 percent by weight. A wide variety of

t hernopl astic polyners are suitable. Such thernoplastic polynmers nay 20 be
wat er insensitive. Exenplary polyners are (styrenic) block copolynmers
including A- B-A triblock structures, A-B diblock structures and (A-B)n
radi al bl ock copolynmer structures wherein the A blocks are non-el astoneric
pol ymer bl ocks, typically conprising po}ystyrene, and the B bl ocks are
unsaturated conjugated diene or (partly) hydrogenated versions of such.

The B block is typically isoprene, butadiene, ethylene/butylene 25
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and for example the substrate layer 61. In a further aspect, the storage modulus G'
measured at 60° C should be less than 300,000 Pa and more than 18,000 Pa, preferably
more than 24,000 Pa, most preferably morc than 30,000. The storage modulus measured
20  at 60° C is a measure for the form stability of the thermoplastic composition 69 maierial
at elevated ambient temperatures. This value is particularly important if the absorbent
article 20 is used in a hot climate where the thermoplastic composition 69 material would
lose its integrity if the storage modulus G' at 60° C is not sulliciently high.
G' is typically measured using a theomcter 93 as schematically shown in FIG. 9
25  for the purpose of general illusiration only. The rheometer 93 is capable of applying a
shear stress to the adhesive and measuring the resulting strain (shear deformation)
response at constant temperature. The adhesive is placed between a Peltier-element
acting as lower, fixed plate 103 and an upper plate 105 with a radius R of e.g., 10 mm,
which is connected to the drive shatt of a motor to generate the shear stress. The gap
30 between both plates has a height H of e.g., 1500 micron, The Peltier-element enables to
control the temperature of the material (+0.5° C.).

In a further aspect, the loss angle tan delta of the adhesive at 60° C should be



100, 000 Pa. The storage nobdulus U at 20 Cis a nmeasure for the permanent
"tacki ness" 15 or permanent adhesion of the thernoplastic material used.
Sufficient adhesion will ensure a good and pernmanent contact between the

t her mopl astic conposition 69 material and for exanple the substrate |ayer
61. In a further aspect, the storage nodulus G neasured at 60 C should be
| ess than 300,000 Pa and nore than 18,000 Pa, preferably nore than 24,000
Pa, nost preferably nore than 30,000. The storage nodul us nmeasured 20 at 60
Cis a neasure for the formstability of the thernoplastic conposition 69
material at elevated anbient tenperatures. This value is particularly
inportant if the absorbent article 20 is used in a hot climte where the

t her nopl astic conmposition 69 material would lose its integrity if the

storage nodulus G at _nhot sufficient i
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In some embodiments, an adhesive material useful as the thermoplastic material
69 as described herein will meet most or all of the above parameters. Specific care must
20  be aken to ensure that the adhesive provides good cohesion and good adhesion at the
same time. A suitable process for producing the absorbent layer 48 is described in 1.5,
Patent Application No. 10/776,851 (Becker et. al) referred to above,
In some embodiments, the distribution of absorbenl polymeric material 63 varies
along the absorbent layer 48, for example, in the longitudinal direction. Henee, along the
25  longitudinal axis of the absorbent core 44, which is normally coincident with the
longitudinal axis 36 of the absorbent article 20 (FIG. 1), the basis weight of the absorbent
polymer material 63 will change. In some implementations, crotch region of the
absorbent layer 48 may have a higher basis weight of absorbent material 63 (e.g., 50
percent or more) than at the ends of the absorbent layer 48. In other embodiments,
30 distribution of absorbent polymeric material may not be profiled and may be substantially
constant along the longitudinal axis of the absorbent core 44.

In some embodiments having a varying distribution of absorbent polymer material



tenperature Tx. A sufficiently high cross-over tenperature Tx has, in sone
cases, been found beneficial for high tenperature stability of the

t hernopl astic | ayer and can ensure 15 performance of the absorbent article
20 and in particular good wet immobilization even under conditions of hot
climates and high tenperatures. In sone enbodi nents, Tx is above 80 C
such as above 85 C, such as above 90 C. In sone enbodi nents, an adhesive
mat erial useful as the thernoplastic naterial 69 as described herein wll
meet nost or all of the above paraneters. Specific care nust 20 be taken
to ensure that the adhesive provides good cohesi on and good adhesion at the
sane tinme. A suitable process for producyong the absorbent |ayer 48 is
described in U S. Patent Application No. 10/776,851 (Becker et. al
referred to above. In sone enbodi nents, the glstr but on of absar bent
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capacity, eferably nore than er percent, 80
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material 63 is greater than 10, 20, 30 or 40 SFC-units, where 1 SFC unit is 1x107
(cm3s)/g.

20 As to achieve a sufficient absorbent capacity (e.g., at least about 1 g/em” or more
of 0.9 percent NaCl solution, at least about 2g/cm? or more of 0.9 percent NaCl so]utio.n,
such as between 2 glc::m2 and 4 g/cm2 of (0.9 percent NaCl solution, such as about
2.5g/cn” of 0.9 percent NaCl solution) in the absorbent article 20, superabsorbent
polymer material 63 will be present with an average basis weight of about 50 g/m” or

25  more. In some embodiments, density of absorbent material of the storage layer 24 may
be about 400 g/m°, such as about 500 g/m’, such as about 600 g/m*, such as about 700
g/m’, such as about 800 g/m’, such as about 900 g/m’.

In some embodiments, absorbent layer 48 (and absorbent core 44) formed of
regions of absorbent polymer material 63 as described above may have a relatively small

30  drycaliper. In some embodiments, absorbent layer 48 may have a dry caliper of about 5
mm or less, such as about 4 mm or less, such as about 2 mm or less. In some of these

embodiments, the tota} dry caliper of the diaper 20 at the core region 26 may be about 6



down in separate process steps. It has been found beneficial to use a
particul ate absorbent polynmer material 63 for absorbent cores 44. Wt hout
wi shing to be bound by theory it is believed that such 15 material, even in
the swollen state, i.e., when |iquid has been absorbed, does not
substantially obstruct the liquid flow throughout the material, especially
when the perneability as expressed by the saline flow conductivity of the
absorbent polyner material 63 is greater than 10, 20, 30 or 40 SFC-units,
where 1 SFC unit is 1x10.7 (cnBs)/g. 20 As to achieve a sufficient
absorbent capacity (e.g., at least about Ig/cm or nore of 0.9 percent
NaCl solution, at |east about 2g/cm - or3grore of 0.9 percent NaC sol ution
such as between 2 g/cn? and 4 g/cm of 0.9 percent Nad solution such as
about 2.5g/cm of 0.9 eent NaCl so ution t he . a sorb q{tlcle 20,
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or greater (e reater, about (0 percent or
can be loaded with defmed weights. The test specunen can then be placed between this

plaie and a [lat surface and the distance between the plate and the base surface can be
measured. The standard caliper measurement is executed by carefully (to avoid over
20  compression) applying a weight of 295 g. The weight is left for at least about 5 seconds,
upon which the distance reading is taken. This procedure is repeated at least three times
for one specimen to provide a representative number of test data.
The basis weight of a test specimen can be tested by determining sufficiently
accurately the weight of a test specimen of known area. Conveniently, a test specimen of
25 10cmby 10 cm is weighted, e.g., on a scale having an accuracy of 0.001 g. From
basis weight as weight per unit area expressed in g/m” and caliper expressed in mm at
2100 Pa pressure the density expressed in gfem® can be readily calculated.
While barrier culfs provide additional protection against leakage of {loating
exudates, it has been found that they may promote diaper sag, particularly in the front
30  waist. Applicants have identified a contradiction between leakage protection and
sustained fit in the prior art barrier cuffs. More specifically, and focusing on the front

waist region, for improved leakage protection it is desirable that the front bond region 80



greater, about 75 percent or greater, about 80 percent or greater, about 85
percent or greater, about 90 percent or greater) of the total caliper of

t he absorbent core 44. Caliper, basis weight and density is determ ned
using a specinmen of a defined area such as by cutting with a sanple cutter
is weighed to at least 0.1 percent accuracy. 15 Caliper is neasured under
an applied pressure of 2.3 kPa (0.33 psi) by using a conventional caliper
measurenent device with a flat plate with a radius of 2 cm which can be

| oaded with defined weights. The test specinen can then be placed between
this plate and a flat surface and the di stance between the plate and the
base surface can be nmeasured. The standgrd caliper nmeasurenent is executed
by carefully (to avoid over 20 conpression) appl y| ng a vvel ght of 295 g. The
weight is left for at |east about seconds upon { t he di stance
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Appl i cant s hawvbeordéng befipvad tfalfimmvp@diiw@@lisemwweweew if Ga kdgwinp8Et i on and
sustained fit i#.the REior art barrier cuffs. Mre specifically, and
focusing on the front waist region, for inproved | eakage protection it is
desirable that the front bond region 80 31 have a shorter length (such as
0O to 60 nut), while for prevention of waist sag it is desirable that the
front bond region 80 he | onger (such as 80 to 110 nm. In identifying this
trade-of f, appli cafw"s—ﬂﬁé#éT—gF@ @t he contractible forces fromtypical
el astici zed barrier cuffs are typically approximately 0.3 to 1.0 N, while
the forces froma | oaded 5 absorbent core may be approximately 1.5 to 3 N
Due to the points at which these forces are applied, however, applicants
have foundig hat thehseml |l er forces applied by the unloaded el asticized

cuff are a cause of di t%g?orce pugliné\évg%rggrlljgftg\é (?F' ftngd g%h(?‘?f%ﬁ&tgﬁg% Ofl ory, it

is beI i eved that ffrdrt PHA occur ow ng "no
sag" criteri L(measaredBtcN),

) is a dimensionless [unction of ¢, monotonic increasing. it is small for ¢ =0,

¢ is an anchoring point parameter that indicatcs where pulling force is applied,
20 T is the tension in the diaper “tension band” {measured in ¢N),

w is the width of the diaper “tension band” (measured in cm),

ris the radius of curvature along the band plane (measured in cm),

¢g 1s the diaper material coeflicient of [riction, and

@ is the cone angle (measured in degrees).

FIGS. 10-12 illustrate the variables included in the no sag criterium. More
specifically, FIG. 10 is a front view of a diaper on a wearer in which the tension band of
the diaper is bounded by an upper edge 110 and a lower edge 112, which generally
defines the area of the diaper placed in tension to maintain the diaper on the wearer. The

30  width w of the tension band is also illustrated in FIGS. 10 and 11. The anchoring
parameter variable c is related to the ratio of dimension Z measured from the upper edge

110 to the point at which the pulling force is applied to the width w of the tension band at



10 fpm S f(c)wl(c& cosy + sin a) r 15 where, .fp,ii is the force pulling
a portion of the diaper defined as the "tension band" down (neasured in
cN), f(c) is a dinensionless function of ¢, nonotonic increasing, it is
small for ¢ =0, c is an anchoring point paraneter that indicates where
pulling force is applied, 20 T is the tension in the diaper "tension band"
(nmeasured in cN), wis the width of the diaper "tension band" (nmeasured in
cm, r is the radius of curvature along the band plane (neasured in cnj,
cf, is the diaper material coefficient of friction, and a is the cone angle
(measured in degrees). 25 FIGS. 10-12 illustrate the variables included in
the no sag criteriunt. Moire specificallyp, FIG 10 is a front view of a

di aper on g wearer in which the tension band of the diaper is bounded by
an upper edge 110 and a | ower edge_112, which generall .defines the area
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a line tangentjal . i 8,.k:adl F oo v s the
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of curvature r is small, which is accomplished by locating the anchoring point where the
radius of curvature is small, such as at the hips. The critcrium further suggests that a
15  large cone angle & will make sagging less likely, and may be accomplished by Jocating
the anchoring point where the cone angle is large, such as at the hips. Maximizing the
tension band width w may be accomplished with greater longitudinal dimension tapes,
The relationship of the variables may also suggest reducing sagging by locating the upper
edge of the tension band higher relative to the tackdown point (i.c., the inner bond edge
20  83) of the barrier cuff 62. Also, locating the ears of the diaper high on the product (even
above the waist) creates a higher landing zone which may increase the likelihood of
satisfying the no sag criteriam.
In addition, lowering the tackdown point of the barrier leg cull 62 may aid in
reducing waist sag in embodiments where relatively flexible absorbent cores 44 and/or
25  profiled absorbent cores 44 are utilized to form the absorbent article. Typically,
absorbent cores 44 having relatively high concentrations of superabsorbent polymer
material have relatively low dry calipers. In many instances, as caliper decreases, the
bending and buckling stif(ness of the absorbent core 44 (and the absorbent article)
decreases. In many embodiments, air felt free absorbent cores have low bending or
30  buckling stiffness. It is believed that diapers 20 having low stiffness absorbent cores 44
and a resulting low flexure resistance (e.g., about 750 g or less, such as about 500 g or

less, such as 250 g or less) have a lower f(c) at a constant ¢ and by lengthening the front



the anchoring paraneter c is large, which may be acconplished by | ocating
the anchoring point at the | ower edge or bel ow the tension band. Saggi ng
is also less likely if the radius of curvature r is small, which is
acconpl i shed by locating the anchoring point where the radius of curvature
is small, such as at the hips. The criteriumfurther suggests that a 15

| arge cone angle a will nake sagging less |ikely, and nay be acconpli shed
by locating the anchoring point where the cone angle is | arge, such as at
the hips. Maxim zing the tension band width w may be acconplished with
greater |ongitudinal dinmension tapes. The relationship of the variables
may al so suggest reducing sagging by locating the upper edge of the
tensi on band higher relative to the tackdown point (i.e., the inner bond
edge 20 83) of the barrier cuff 62. Also, locating the ears of the diaper
high on the predeeopdiatiist 8GuEb FRICHHPESh dmest ESxWe FFSARE S andi ng zone
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stiffness absof Pﬁ%la&q{o{?@lﬂdﬁn c@tﬂgncﬁor[ V@i%HJILJnB '791& PWokih&XYb&d RS tdRce (e. g.,
about 750 g or less, such as about g or ess, such as 250 g or |ess)

have a | owed fillagraig b:aFte%ar#étaadﬂB)@p@iﬁd twdr'&ﬁrg@crﬁ‘éﬁ%@a}tlﬁ@% FBH™Y488  pond

region 80, waighb.sAghitallos &@ggﬁ&@uﬁr@w toSie&livelly 3RAa%K ﬁoauﬁlg exMdAes. 1esdnst ance i s
determ ned in accordance mn%

the Modified G rcul ar g g Bﬁ ur e set
forth bel ow ehgrilcaFaigngth Iab"ég?‘!j@ﬂ‘td regipt0 may DR ARAh 4 8T 1BF Ppirdal
di stribution Oﬂm@uwaasbﬁ-@m br Gt 8hdnak 1/3@1: memng.ammaae@uemvassuegment ration
of superabsorbent nater e cr q |on 26 . of I.aper 20.

§ P SeBiiven e

Thus, when Ioad@ﬁ““@hcﬁ ﬁ%% PhRylordp fgmgﬁﬁﬁ%ﬂqqo mom fqu|d in the
crotch regign, ﬁmﬁnﬁhmmamnyﬁaﬁhémngnﬂmeﬁe@duﬁﬂﬂpamtmg@n92mnmsebsmweved t hat

0 apers. appl | eateR gL R ERA RGP s PP ERR R ENEEC O] S0

t hrough use ofmgpmtenmmdmammomundsIﬂﬂﬂnmdcmmmawumYGWEﬂnLhﬂﬁﬁnm1@8 (or a

conti nuous bond “Csﬂch R 76 & greater. In some embodiments, L, may be between about 80
mm and 110 mm.

20 As illustrated in FIG. 1, the intermediate bond 120 joins the barrier cuff inboard
surface 68 to an interior surface, such as the topsheet top surface 40. The intermediate
bond 120 is preferably laterally offset from the bond region 78 so that it is located
laterally between the proximal and distal edges 64, 66 of the barrier cuff 62. In the
illustrated embodiment, the intermediate bond 120 is located approximately midway

25  between the proximal and distal edges 64, 66. The intermediate bond 120 is further
preferably longitudinally offset from the bond 78 so that it is located longitudinally
between bond 78 and the lateral axis 34 of the diaper 20. Preferably, the intermediate
bond 120 is localed within the [ront waist region 22, however, the intermediate bond 120
may be located in the back waist region 24,

30 In addition to the considerations identified by the no sag criterium, applicants

have identified further considerations for minimizing diaper sag. For example, is

believed that lengths of the bond regions, particularly front bond region 80 and panel joint



10 illustrated by Figs. 1A and 1B) applied to each barrier cuff 62 may
reduce front wai st sagging while allowing the barrier cuff 62 to
effectively retain floating exudates. In sone enbodinents, a length L, of
front bond region 80 nay be about 1/4 of the longitudinal |ength of waist
region 22 or nore, such as 1/3 of the longitudinal |ength of waist region
22 or nmore, such as 1/2 of the longitudinal |length of waist region 22 or
nore, such as 15 about the sane length as the |ongitudinal |ength of the
wai st region 22 or nore, such as between about 1/4 and about the sane

| ength as the |ongitudinal length of front waist region 22. In sone

enbodi nents, front bond region 80 may haye an L, of 60 mmor greater, such
as 70 nun or greater. In sone enbodi nents, L, may be between about 80 nm
and 110 mm 20 As illustrated in FIG 1, the 'nt?rcregi‘atde bond 1?2%0 j oi ns
the barrier cufgiophbPaR ipcatops ¢iaey rgieqiye Qﬂerieﬁ‘i%"t“ e SUPTHRET & as t he
topsheet top swofiagard@sagding nprGtrEdi akebe fpemdbll RQodas tpriedfeebatdleyizd at eral |y
of fset fromthe bond region 78 so that it i.s located |aterally between the
o o 1l and afseid el aon s8Nt s el Feb G R i 25

il lustrated embodintmaiel joirhedgenderids diseritod mdrdRPddudl ih bcaPedntappr oxi nmat el y
m dway 25 bgtween. the proximal and distal St O v i rmedi at e
bond 120 i s f uRPHSHOn SPLE g?‘abl‘y—l—cmgi—rudfhezlﬁ?e? ApitroeOpdBhcl gl TR 8 E
that it is | ochime Uepfgif Suatinaiidyen ChetioakeRirdybatle Yige Bandl."tiHed andheceBF axis 34

of the diaper 20. Pr : J .t asaedi-akg 1obeeg 120 is located within
the front wais ayraégfg%gat%?ﬁlﬁgtﬁgg}%%héﬂ@%ntcerrfedi a'?ﬁei bond 120 nay be
|l ocated in the baclhngkitgg the begfiersull o 2 deper elemaanghaving ropst Yifsese sH Wéieat i ons

identified by &@&b&?g&é}% b iah@déé%m@?ﬂkd RARE Sag. RENAink GEML: {3, @diapddr t her
considerations for mnimzing di aper _sag. For exanmple, is bgg eved t hat

| engt hs of 1@ helWdnituyiayi brrins iensheel LA2eayisitiptoAYer bifndPsPiRET 6% &89 &fd panel
joint 34 redi Qpkhad ROGoWACatboRsieOlufs N8 dre oS8P W@hdeh Eranémdiubond edge

83 and inner joint edge 149 may affect saggi ng. .| ticular, it may he
preferabl e to tpesmel E’%ﬁ"el“ioﬁﬁ‘é? d‘%lﬁﬂgeeléﬁe}aa“%%"%gnﬁl ﬁ‘&eﬁﬁlﬁf‘uaﬁlﬁdb F&gi on” 80
nearer to or epghed NBEA aPbdgl bord. 144 ARANE Elofidw@biialiaityahe @xitedergdhol tiehe i nner
panel joint edge 149, This is described i reater detajl,.i ) Patent 5
Appl i cation Se “I“éqrc’f%.ﬂl,e dégf‘?{l lefseld 4 E%cpﬁcgtﬁ'?h y ?‘islg%"f fejﬁlaﬁ%nldt? ‘Pjﬁgl BBarrier Leg
Cuf f Structsr elsnatidingkEh@sdnde biollycaSi netpodrabénds &i thedifdrddes 14X4ndled on t he

Anchor i g the BP0 5 S8k at Sah Ry L R A e e,
such as the bonds 146 yet at locations which allow attachment to either or both of the acquisition
Jayer 134 and the absorbent core 136, The end bonds 146 and intermediate bonds 148
define inner and outer cdges of cnd bond regions 145. By anchoring the barrier cuffs 138
20 o the stiffer diaper elements, diaper sag in the front waist region is reduced.
While the previous embodiments illustrate barrier cuffs having a distal edge
Jocated nearer the longitudinal centerline, an intermediate bond is also effective for
diapers having back-folded barrier cufls where the distal edge is located [arther from the
longitudinal centerline. Referring to FIGS. 14 and 15, a diaper 150 includes barrier cufts
25 152 having proximal edges 154 and distal edges 156. The distal edges 156 are anchored
at end bond regions 157 defined by end bonds 160 and intermediate bonds 162.
Intermediate bonds 162 are located laterally and longitudinally offset from the end bonds
160 and along with the end bonds 160 form inner and outer edges of end bond regions
157. In the illustrated embodiment, the intermediate bonds 162 are aligned with the
30 proximal edges 154 of the barrier cuffs 152 to minimize sagging in the front waist region.
FIG. 16 illustrates a sectional view of an alternative barrier cuff 662 formed by

pleating the entire diaper structure (i.e., the backsheet 42, the absorbent core 44, and the



absorbent core, or the landing zone may al so reduce sag. Referring to FIG
13, a diaper 10 130 is illustrated having a topsheet 132, acquisition

| ayer 134, absorbent core 136, and backsheet (not shown). Two barrier cuffs
138 arejoined to the topsheet 132 and include a proximal edge 140 and a

di stal edge 142. Each proxi mal edge 140 is attached to the topsheet 132 at
an edge bond 144 running along substantially the entire length of the
barrier cuff. The distal edges 142 are attached to the topsheet 132 at end
bonds regions 15 145 including end bonds 146 | ocated at opposed ends of the
di stal edges 142 and internedi ate bonds 148 | ocated at points laterally
and longitudinally offset fromthe end {onds 146 yet at |ocations which
allow attachnent to either or both of the acquisition |ayer 134 and the
absorbent core 136. The end bonds 146 and |nterned|gtﬁ Fnds 148, defi ne

i nner and out ePPBYYAY- Afteratinghte REYroRE PreaBal w5es 2R ChBF PHE L ar ri er
cuffs 138 20 tgQe %B{ﬂetﬁtb%éctﬁeeﬁy Aihapens elrermniescuftitapey hsagpichginfeansfsnabnt  wai st
region is reduced. Wiile the previ ous enb ment s i ate b er cuffs
having a d|stéPS@H@&emﬂb@&?@ﬁpﬂiﬁ?ﬁ?gWﬁ%“?%hﬂ??wﬂgﬁgéﬂﬁﬁﬁ(éﬁf?%%ﬂﬁan

i nter medi at e hpd 6bSo &l t5 epaef hedikhleages 66 awdi fapeths tdpawiasgdbeche-tbphated barri er
cuffs mhere t e distal edge is located farther fromthe |ongitudi nal
centerline.’ erring to FIGS. 14 and 15, a diaper 150 includes barrier
cuffs 25 152 haV|nngﬂ@ﬁhm&hxedg@&fmﬁﬁraﬁﬂndmymahtéﬁg@§YPBB@TWﬁ€6%FstaI
edges 156 are anc f nds 160
and i nt er nmedi af'?e Ego gldf Oﬁpl?at@g [cﬁ)?}gslfpd?%lgn?f%e%znggpéﬂﬁeég?gg&?at erally
and | ongi t udi napbh iselifid Sen a fisohdehes: emeinpelatic members Ahde sceRgvilkie Bt he end
bonds 160 f or %ﬁr@%fﬂl@%qgmgHfsﬁfcdggaﬁslhf?%ro%'ﬂgl RRO84 :8GLRASy adhdsfve | N the

illustrated e Iment, the internedia bonds 162 are aligned with the 30
pr oxi mal eﬂgesatti@mle@ﬁﬂlqah@%a‘?ﬂsérgmél'ii?afiénaﬂSQfbtobmﬁ’f #hg§i¥e sagging in the

front waist regi ongg i Gustdefosiabhist duflee s RhisBGE andhd MpievemB2 BN al ternative
barrier cuff 662 formed by Ieatln% the enti e di ape h@%—‘@F re (i.e., the
backsheet 42, oH@rigBsbt t58f1Of disFrate Ayt m&ﬂBO"tdh%m B8 Pf’f‘*é‘ﬁ% t+38) CAfter

pleating the stkHtdlalctond 1® iP§Khn@hbodid@asaddscpde die adiator paarof dgf f 662 are
secured together by adhesiv arrier f 66 y have spaci ng
means such asg§ﬁ§éFWﬁ“EY%%ﬁWémﬂﬂﬁgéﬁz'W%C%gém? ﬁgmnéﬁ?ﬁ the barrier cuff
662 so el agficize IMdﬁbﬁfo&ingle&d@B&n&ﬁ:uﬁi} taslidngatsizad bortdhnegiali sstheds 2mdges 66

avway fromthe t @ﬁ? es &F‘gﬁ%gﬁé;}%&% EQE Peedeto ua?cé?’barfér%ffslg? lthSt rates a

further barrie¥ ahitt arrl formed by
U-fol di ng or plleakicngnetehbodiops hﬁaeduabfufﬂbhelemuaﬁo’éﬂ nﬁfﬁﬁgﬂfﬁflﬁ@fﬂs@m%?é@?wl s fol ded

taken in a crotch region of a diaper 220 as it is shaped before being applied to the wearer
(i.e., the diaper is subjected to elastic contraction). Dual cuff 230 has a proximate ¢nd at

20  cuff bond 270, distal ends 239 and 235 and regions therebetween identified as first cuff
240 and second cuff 250. Dual cuff 230 may be constructed from a continuous cuff
material 233 that substantially envelopes the elastics of first cuff 240 and second cuff
250. More specifically, first cuff 240 has at least one elastic (although two elastics 2472,
244 are shown) and second cuff 250 also has at least one elastic (although two elastics

25 252,254 are shown) that are enveloped within cuff material 233. In this way, only a
continuous cuff material 233 is used and manipulated during the construction of dual cuff
230, thus making easier the manufacturing of said dual cuff. Moreover, cuff material 233
need only be enclosed/bonded at a single location, as exampled by culf bond 270, in order
to substantially envelope elastics 242, 244, 252, 254, thus providing improved barrier

30 properties by minimizing the number of potential leakable locations (¢.g., bonding

locations). Herein, “continuous cuff material” means a cuff material that is continuous

along a path beginning from the cuff end bond, along said cuff material, and ending at the



upon itself to forma distal edge 66; spacing elastic nenbers 77 are
secured within the tunnel fornmed in the distal edge 66. The proxi mal edge
64 is secured by adhesive 10 attachment neans 99 such as a gl ue bead nade
of hot melt adhesive. FIG 19 illustrates a barrier cuff 62 in which the
end bond region 80, 82 is conprised of a series of discrete patterned
bonds such as pressure bonds 179. The internediate bond 120 in such an
enbodi ment are discrete fromand not part of the general pattern forned by
the bonds 181 in the end bond region 80, 82. 15 In addition to single cuff
barrier cuffs, the elongated end bond regi on such as any of those

descri bed above may further be applied tg dual cuff barrier cuffs. FIG 18
illustrates one embodi nent of a dual cuff barrier cuff 230 in fragnentary
sectional view taken in a crotch regl%) di a 220 it is shaped
before being aPpFFabenddorhwchba sy dualGuil g0 ‘SP“ﬁ’é‘aﬂﬂaﬁb8‘?“3?%“6219&‘”@3?”8’8 to

el astic cont r&q&ﬂeqmeriamed@m‘tfq a%&amaa.smfaermm:emt eFoechnapte, B cuff bond
270, distal ends 239 ‘aﬂd 235 ggl ons the en identified as first
cuff 240 and ‘CBUBAY ¥ flfa“"? %Olﬁ'ftfu"f%lr ﬁﬁsserb“éa CIRS e? HePdEd ¥ rom a
conti nuous cufe.g., smlhmnhrahlarzﬁ’a“mhaﬁs 1wb@risla@tmanlalrgorewet-pime&tbtcm@t@hlast| cs of
first cuff 240 and cond cuff uff 240 has
at | east on% ef&sfr 1(%:1% 'llflﬁerlal ﬂ’h]tcglg " reexpgnswg%zé!fgd S"%\é shid lggsgsrﬁi)a\t;\an?l) and second
cuff 250 al so Maseaalb njagaglt Iroamgtheﬂ casmple, cnrisoa A3 ma\zobfeqoawfe@ﬂf% 252, 254
are shown) th gnd p&ﬁlo%%%ﬁnﬁ%té% etGY djlergﬁﬁlgjﬁé alir 4R3Sral bk ﬁuﬂflb‘% way, only a
conti nuous cuf I'S use mani pul at ed durin

construction ofonmalud @flﬂfo?ﬂeSEB@HOtﬁhu@erwﬁléP g2 eslberere ‘tqliém’r?ﬁﬁﬁﬂ a"éﬁ%ﬂ“ﬁeﬁg of

sai d dual cuff., O ON Hacrifbhd nﬁ?-facet'f"daéh to%?iécas» @squ@@ildbicbc? siel osed/ bonded
at a single location, as exanple in order to

substantialfy @ﬁr\'?ém?fféreéqm&%‘t’ F‘E%‘d‘ZJPQ‘ arezwahlm%izo thepplicaieneof BYGonbaTfig i npr oved
barrier 30 pr %ﬁﬁ&'e@a‘im?}’as @aﬂip‘l@dlﬂ eTnJﬂﬁg U.'S%nt Qf:)pli@@tﬁ(ﬂ%h.ﬂNol eakabl e

| ocations (e.g., bond In'rg‘n’ |l ocations Heéei{ﬂg, cont i nuou 34:% f T erial”
neans a cuff n@(%?”%ﬁ eqtitled “Kxdroph el HHBERCOR cf‘rﬁ’@oﬂée“béftﬁ Def! MPHY% rom t he
cuff end bond, maherg rigaiod F@uﬂ‘wfry ma.tzmm) ald, oafcreanethngs akmplbein36- perﬁimg‘e cuff
end bond such th t ual tial f two

| ayers of the[tj‘ﬁg%a@ﬂ TP Ca‘\?ﬂ P@@”H @2 ‘frﬁ@ igﬂ] Osabk%llé‘ re(rme# ncgg/ EI:BI al s.

For exanpl &5 tl‘h%kin@(]‘ﬂlﬁshdfﬁﬂbﬂsblﬂhbﬁfon ﬂvaayeB|.304)236yemmbeaxam1ﬂstzrluwtted of a

! esser - V\@.t er- \?ﬁ%%ﬁ%fi%a?durr?c ’;3?1 be cfgnnecg%i’to &B‘é”'?ﬂfﬂ“d E‘gglgﬁé b(wa

i nexpensi ve) a nore-water-
material whi chadhsivepiesenpens pwféponpl”’atedogslwsi Qﬂlé) sa! d | esser - wat er -
per meabl e mat er iaal Cullf 'Bor%nﬁb ﬁ]{?}& e;ﬁéﬁi@l&s@mﬁeﬁ]’}'ﬁﬁe em?lte %n'gi@tldix%ﬁénmf o*ﬂa%er

constructed of _ .
220. Cuff bond 270 may be adhesive, ultrasonic bonding, compression bonding, thermal

vvn

20  bonding, combinations thereof, and any other suitable bonding means known in the art
which is appropriate for the specific materials employed. Cuff bond 270 may also join
dual cuff 230 to topshect 224. Lastly, an adhesive 276 having liquid impermeability
properties may be applied belween the topsheet 224 and backsheet 226 (or more
specifically shown herein, backsheet inner layer 227) to provide improved barrier

25  properties. Adhesive 276 may be located juxtaposed to intermediate bond 270; however,
so long as adhesive 276 helps to provide a containment of exudates, then its actual
location may be variable, Further, it may be desirable for the cuff material to only be
bonded to itself by the cuff bond (i.e., no other bond similar to cufl bond 270 is used).
Lastly, it may be desirable for both first cuff 240 and second cuff 250 to be barrier cufs.

30 Elastics 242, 244, 252, 254 may be operatively associated with their respective
cuff by securing it within said cuff with an elastic attachment element 246. The elastic

attachment element 246 should be flexible and of sufficient adhesiveness to hold elastics



spunbound-nel t bl own | am nate. In yet another exanple, cuff material 233 may
be constructed of a series of various materials so long as they are
continuous. In yet another exanple, cuff material 233 may be treated to

i ncrease its hydrophobicity. Such 10 hydrophobic treatnents include, but
are not limted to, the application of hydrophobic surface coating (as
exanpled in co-pending U S. Patent Application Serial No. 60/543, 785,
entitled "Hydrophobic Surface Coated Absorbent Articles And Associ at ed

Met hods", filed on February 11, 2004) and flouro-treatnment (as exanpled in
co-pending U. S. Patent Application No. 2004/0092902, entitled "D sposable
Absorbent Articles Wth 15 Masking Topsheet”, Published on May 13, 2004).
In yet anot her exanple it my be desirable that dual cuff 230 be

connected to dlaper sin sive

ul trasonic; e.#>%2%uPt 31?6Hb‘h?r7%3ref"86dcct5’b(§g Fﬁ)“‘élﬁﬂ%“(’ tﬁ%f ?Szb%%}aﬁ*f‘é AW ext end
substantially &h@aﬁmhmﬁanhﬂﬁgkhudmma&rkqmghhcﬂToﬂyapemmraﬂﬁor£MQMwbond 270
may be adhesiv ltra therfml 20

nij, S
bondi ng, conbi ?{aﬁqfeﬂ%@ iﬁ"é aélra" Iléiﬁ'ucq% ﬁ?ﬁ%‘ %eol ?aeb?s s SR h g freans known
in the art whi @hcsive sapps mpwkmadkszymodlbytAn:ﬂlcsmmcbnpcramwémglahs %msoyed Cuf f

bond 270 ma a{qs e)l f?(iheqw ﬁf frIxauzvglo eﬁa tth a?tQ&’llﬁl%gtte e%%ﬁt °4F e th@'ﬁ)nﬂdhes' ve

276 having Tiqui ernea I es may be appli etmeen t he
t opsheet 224 asfdn btmask)sh@emd @B&U@mssumpeé Aslp)e&:defaﬂ@(hfllqsvlpgwh%é@é@fnn

backsheet inn e\;/hILl'gt}(g %las%g Ztla&ﬁ;ﬁenpglgﬁﬂélg e%f’ H@; bgtéggn(ﬂ@i £dd%5cu?e§ L(ptrhgpe rties.

Adhesi ve 276 ma ocat ed | uxt apose termedi ate bond 270; however,
so long as adh@&lb&ﬁeew&aﬁébﬁwﬂ@@lﬂ)ﬁd@i Ye- 4080 laised i Bust caMisdbes, then

its actual | Oﬁﬁk'ag@lnrmg EQ?N\’SaJ 2Bk issliddrid %Ekladdtandirﬁ)ésclii@r AQsdrrabpdg, for the
cuff material to only be bonded to itself by the cuf no ot her

bond simi| & t'é?ﬂb?ff"‘fhl%éﬁ’dm?mfﬁt@ by rﬁerﬁ%t\wﬂe qlﬁm‘ﬁaf}q égﬂt(érg?tf:‘éff)l e for

both first cuffip2dfeiane Secsnch eidnt ca‘é@sd@rmommrw@ud ewhbisus 3ok asti cs
242, 244, 252, 254 may be operatively assqci at ed ‘f”}flg respective

cuff by securi Flef in g arrha Og%t?rd“clf‘iﬁl?s 157 PH 4 r‘i‘segl“égaf %“ HiFRHE %1 ement
246. The el ast fém wdbpiachaanpe &l wmannidd6 shoul d be flexible and of

sufficient adhesiv essa%% rjgdrol,ghgg St%cﬁsaﬁglgcen %f‘ﬂds 4b‘}earg§1§sn]p§t§%fi§ n thel r

stretched conditi o
second endjs ITBI}avhlgaSﬁﬁstEﬁdn 0.t hehrby i Sspe etd vsle dwofof naguml yubh@faﬁ a\taﬂ@ller ends or

along their ngt El astic t %ﬁ% ue
beads made of %'1[1 EaStqafnpt% g‘ Hbebéalr (\g/l%m an%ﬁft%é:wa%g? el'fngjéfq EIﬁﬁF L%%dﬁeg fgljves
| ncor por at ed, GhmiogndoVener Aighls elassicEafrbqugthdeyfromdiaawl Vé’ber%@ asmlla@fé?tﬁi@t ively,

elastic attac hﬁ&&nd&'ﬂ%@ﬁém&ﬁﬁulﬂ&bﬂl f‘g}eFl}l[Iﬂ% éog{pgﬂy of Middletown, R. I. Elasiic

strands sold as Fullflex may have a cross scction of about 0.18 mm by 0.52 mm and be

20  suitable. Elastics 242, 244, 252, 254 may also comprise any heat shrinkable elastic
material as is well known in the art. Other suitable elastic materials may comprise a wide
variety of materials as are well known in the art include elastomeric films, polyurethane
films, elastomeric foams, [ormed elastic scrim and synthetic elastomers (e.g., LYCRA).
In addition, elastics 242, 244, 252, 254 may take a multitude of configurations. For

25  example, the width may be varied; a single strand or several parallel or non-parallel
strands of elastic material may be used; or a variety of shaped may be used including
rectilinear and curvilinear,

The dual cuff barrier cuff embodiments may also include pockets [or receiving

and containing waste, spacers which provide voids for waste, barriers for limiting the

30 movement of waste in the article, compartments or voids which accept and contain waste
materials deposited in the diaper 220, and the like, or any combinations thereof.

Examples of pockets and spacers for use in absorbent products are described in U.S.



of an ultrasonic bond or heat/pressure seal. A nore detailed description of
the manner in which the elastic attachnent elenent 246 nay be positioned
and secured to their respective cuff can be found in U S. Pat. No. 4,081,
301, issued to Buell on Mar. 28, 1978, and in U S. Pat. No. 4,253, 461,
issued to Strickland and Vi sscher on Mar. 3, 1981, 10 both of which are

i ncorporated herein by reference. Wiile elastics 242, 244 in first cuff

240 and el astics 252, 254 in second cuff 250 were shown, it would be
obvious to those skilled in the art that one or nore elastics may be used
in each cuff without departing fromthe spirit and scope of the invention.
El astics 242, 244, 252, 254 which have begen found suitable are elastic
strands 15 having a cross section of 0.18 mmby 1.5 nun and nade from

natural rubber as avail able from Eastha Rubber Conpan f Stewart,
Va., under theP4§thceiai isued {oBer aralhiibliay n%dﬁ%ﬁﬁﬁe‘?@?%gﬁ@” gtrg‘B'i’lé“’"el astics
can be nade frgfcaatus. &’lateﬁt@t]beﬂ36 .suedwma:&ele{easmmacammsobqi ainigkdr t he
trademark Ful f] ex 94 tic

| as
strands sol d asD‘FfiffF'ﬁbfL Aé’)?‘%?ﬁ&%%@éiaé{mgga ’éesSpé"@’éstl gpe?em 37%%‘“1‘5&5 fm by 0.52
m n and be 20 sm&aﬂnmmhﬂ assnﬂ@sumzbsozm;Axﬂazﬂaﬂﬁgmrm@kcawb dgonpri se any

hefat shri nkgbl ﬁ tent ,?ld 6:\7 1 1ssued% braeler gﬁs Ju sy 30"@696 éli‘ﬁtqumfxﬁs Iibgln%rn%rléllav ggf; as are

suitabl e el astit teri
wel | known in Pivketgluff WMCAMB@X&IP&’ﬂmcat@n WO %ﬁii’i’mu}ahﬁhed Bepawberf3 | ns,

elastomertc 1 OfiR el TR RP b Iﬂiﬁagfzg{hﬁggor@\{{‘ﬁﬂ%é fnhigghpper s (€. 9.

LYCRA). In addition, may take a nultitude of
confi gurati ons/\bﬂlﬁdleﬂlZB‘luét}@éiwiné SughHiwacet d UK. Ragnt Ba0&/oicaigled gFleyiblgl e strand or

several paral l@;lacé?g F&Qﬂc ﬂ%1@0ga%lc Atﬁ&rﬁ@ﬂgﬁtc%fs SduBSloirecc AR &1 Agll 26mYope used;
or a variety of shaped %75;6 used i ncludin rectilinear and curvilinear.
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barriers for Iimting the 30 novenent of wasteéd he 3@5{"“6’1 conpartnments
or voids whi chE’éi*B’fE@ﬁPf‘?éEH’é“E]&ﬁ‘ﬁsé’F KOst dsclgred g - n ey ép G4 t he di aper

220, and the Irmgmsa@re Fa@yc&ﬁp”aianﬁatdgoﬁ@et"hgn@laé Khanboanpbaiser 6f 19padket s and

spacers for us L. p 8. . Pat ent

5,514,121 i ssu e 61% 8’3‘“&? A T\?ﬁ rtflce\i’dggﬁs%ﬁﬁcf Forc}y MBS Havi ng

Expul si ve 1§panaauqn" 1skuSd toHatetint oﬁFaaﬁﬂar32536991sBu$eﬂat¢rm5 D6B§46rendtledal . on

Decenber 15 1 sor.bent ng Core
" qgs sa%{ [gap§§7ls %ﬁﬁ%ﬁt el?al otno ovwbere 195]!’ talkﬁr]'éh X{E

Spacers"; I'Ssue el er 1995
entitled " Abs OF RAOITS5 Antitliod 1 Rrisedeion TigpsiieeRdok BispuSuHle AI?SOILU@IS.AR'IcleS And

Disposable Absorbent Articles Having Such Trisection Topsheels” issued (o Freeland et
al on December 14, 1993, Examples of suitable transversc barriers are described in ULS.
20  Pat. No. 5,554,142 entitled "Absorbent Article Having Multiple Effective Height
Transverse Partition” issued September 10, 1996 in the name of Dreier et al.; PCT Patent
W0 94/14395 entitled "Absorbent Article Having An Upstanding Transverse Partition™
published July 7, 1994 in the name of Freeland, et al.; and U.S. Patent No. 5,653,703
Absorbent Article Having Angular Upstanding Transverse Partition issued Aug. 5, 1997
25  to Roe, et al. Examples of other structures especially suitable for management of low
viscosity feces are disclosed in U].S. Patents 5,941,864 issued to Roe et al. on August 24,
1999; U.8. Patent No. 5,977,430 issued to Roe et al. on Nov. 2, 1999 and 6,013,063 y
issued to Roe et al. on January 11, 2000.
In addition, the present invention may be suitable for other diaper embodiments
30  including those disclosed in U.S. Patent No. 6,010,491 titled "Viscous Fluid Bodily
Waste Management Article” issued January 4, 2000; U.S. Patent No. 5,873,870 titled "Fit
And Sustained Fit Of A Diaper Via Chassis And Core Modifications" issued February 23,



5 Patent 5,540,671 issued to Dreier on July. 30, 1996 entitled "Absorbent
Article I'laving A Pocket Cuff Wth An Apex"; PCT Application WO 93/25172
publ i shed Decenber 3, 1993 entitled "Spacers For Use In Hygienic Absorbent
Articles And Di sposable Absorbent Articles Having Such Spacer™; U.S.
Patent 5, 306, 266 entitled "Flexible Spacers For Use In D sposable
Absorbent Articles" issued to Freeland on April 26, 1994; 10 and U. S.

Pat ent 5,997,520 entitled "Di sposabl e Absorbent Article Wth Sel ectively
Expandabl e or Infl atable Conponent” issued to Ahr et al. on Decenber 7,
1999. Exanples of conpartnents or voids are disclosed in U S. Patent
4,968,312 entitled "Disposable Fecal Compartnenting D aper" issued to Khan
on November 6, 1990; U. S Patent 4,990, 147 entitled "Absorbent Article
Wth El astic Liner For n Iand on
February 5, 199%%1(p §a‘eF‘é\t°e?r§97 4466‘2]6‘%4?%“‘(’%?‘1 Iga“el‘f S[zsebﬁgtg fmveBl apers"

i ssued to Hol t Agbrbade ARIINOMRBD/PriIRT, mgmxsammtm(ss GPm?émitlud 5\b2<6©ent755

entitled "Trisection To e S 4 And

Di sposabl e Abs%rr“bém“hﬁﬁuﬁttﬁ’talg@ \?ﬂkﬁ%guc%a\??ﬁstsﬁt g%ﬁ‘?%{)ﬁ%egﬁé i ssued to
Freel and et aIPatcmnNcDewenb:Efrmlﬁzd,"Dlixﬁ»%lc Hal dmFlaets isofed dupusab(189% PanByet se
barriers a V%e SIS%/%'QL]P tltlﬁ? j‘%‘xbs rbgnQAP"%Ee'WM?NL? o%ﬁ]icu’lllltgﬁot%ﬁgé i;‘thf%glr &Q&@t rbent

Article Ha Ve ransverse tion" issued
Sept enber 10,  NO8Gbrs, tsneamtawrﬁ RatenDJ@lﬁéJﬂdr 06 tigled "Atrset’erPé}tletﬁWfﬂ\'/\MUM/ 14395

entitled "Abs y@)%g@ﬁgm |gansverse Partition”
publ i shed Jul %‘?%%@%én&hﬁt?g&%%% 0 eFr eel and, get al.; and U. S. Patent No.

5,653,703 Absorbent Article Having Angul ar Upstandl ng Transverse Partition

| ssued Aug. 5, 199Y)ct%§mtu9 feebili ot%AbEagedtptes of ot her structures
especially suitable managenent oW Vi scaosjt , S’ %I scl osed in
U S. Pateni& 5,941 Femetf%@tﬂ@?&Ofbdlﬁ‘i&éabé@tabéqueﬂbt{“%@d f‘suﬁ’ 3P 7 Gending

Patent No. 5, 9ifin&30pdak Bahafls b@TBAGs ®erined BNa R Vodded 608 ARTME) 013, 063
issued to Roe et al. on January 11, 2000. In agdl ti ondfﬂ?ﬁ?d rmﬁ:t
i nvention may 482 82 Cirgiar SepdiroGsiparheirassdyre sopsere APt ng those
di scl osed in UoffowsPathemtodiNed cﬁcumemte&odemrb eﬂrem\amacmugroﬁcurew iBodi |y Waste
Management Article" issued. Janu P 70
titled "Fit A&’f&}“ gﬂ%o&lynﬁléldmﬁt{on%d&ﬂmﬂﬂon ot a 1\,?19(31‘1%5;'1 é@'gsclﬁgk%\a Cf oég %Zr?mﬁ

Modi fi cat | O3S " becGifids @ Onchratind afoyhe2@ce tié@ome]a@@r@fex UKi8. PraRaduaagiveng forgs \9d7 545

titled "El astoneri.c de Panel f.or I r bent
Articles" issué tﬂb urf‘fems §e9SImE}ta§§%ﬁl§taggag%ﬁﬁE&& %fﬂg?ré%la?ﬁ | ed

"Absorbent Articl ehwltphraiss nagessary &ir tE[Psaseduee i p kodified Gicandas Bygs Singss) ¢ »

i ssued May 18, Tes? ? l?avmlgjtl'% ‘following components:

1. A smooth-polished steel plate platform which is 102.0x102.0x6.35
20  millimeters having an 18.75 millimeter diameter orifice. The lap edge of the orifice
should be at a 45 degree angle to a depth of 4.75 millimeters.
2. A plunger having an overall length of 72.2 millimeters, a diameter of 6.25
millimeters, a ball nose having a radius of 2.97 millimeters and a needle-point extending
0.88 millimeter therefrom having a 0.33 millimeter base diameter and a point having 4
25 radius of less than 0.5 millimeter, the plunger being mounted concentric with the orifice
and having equal clearance on all sides. Note that the needle-point is merely to prevent
Jateral movement of the test specimen during testing. Therefore, if the needle-point
significantly adversely alfects the test specimen (for example, punctures an inflalable
structure), than the needle-point should not be used. The bottom of the plunger should be
30 set well above the top of the orifice plate. From this position, the downward stroke of the

ball nose is to the exact bottom of the plate orifice.



Patent No. 5,931,827 titled "Di sposable Pull On Pant" issued August 3,
1999; U.S. Patent 5 No. 5,977,430 titled "Absorbent Article Wth
Macro-Particul ate Storage Structure" issued Novenber 2, 1999 and U. S
Patent No. 6,004,306 titled "Absorbent Article Wth Miulti- Directional

Ext ensi bl e Si de Panel s" issued Decenber 21, 1999. Determining Flexibility
of An Absorbent Core 10 Fl exure-resistance of a di sposabl e absorbent
article is measured by peak bending stiffness. Peak bending stiffness is
determ ned by a test nodeled after the ASTM D 4032-82 Circul ar Bend
Procedure, the procedure considerably nodified and perforned as follows.
The Modified G rcular Bend Procedure (hegeinafter "the Procedure") is a
simul taneous nulti-directional deformation of a material in which one face
of a specinmen 15 becones concave and anot her face_becones conyex. The
Procedure gives a for ce™ RafeuBeasyrapet gyst %‘df”}oé%(ﬁ!?FCél-“i‘aﬁ%f“’s dfpegnvene

si mul t aneous| yeoamekag 1061 eh.itht nas elitas alohd dhdeat tbmnsout The appanatus
necessary for the Procedure is a nodified Circular Bend Stiffness Tester
havi ng the fol #%% ng conponents: 1. A snooth-polished steel plate platform
which is 102. 0x10240x6. 8bacuidfdr,nthd mbiaepeeiisallyand Ingroadidligl Neb 1 A2 [hbvimgedner
dianmeter orifice. The |ap e fnthe orifjice oul . degree
angle to a ep’f‘ﬁeﬂSJCO .lp’f"%sa?rlll E)?(fcr?gt%hre g hAbf)ﬁ “&%“3@ eg?/slgﬁng€I¥ hn%%réh ral | |ength
of 72.2 m |l i ngdrpersionaCalicandessr of 6.25 mllineters, a ball nose having a

radius of 2.97 il JRLeI S ARl pREGHICHRALAbANIE AR Dofiflri | | MET ET

t herefrom having a I'meter base di aneter a point having a 25
radi us of | essartitkenrediesessin. |Hrene prerof thelfiee piiclprge be Isatpth gomprderd Ye8hcent ri ¢

wi th the orifiges andNavlNEs: SRfentdak A0 REnRR Blihg Sér&S in Matiea t hat the
needl e-point is nerely to prevent |ateral novenent of the test specinen

during t est ngtopsiprs isdfipgdalirestly 1@ harics syper ydichare Jugnpe PiadARPSEL SR YT sel y

affects the tegl SREGHIE M KL 3RNPNBuld RHMBE L@ SSaatplds RfcuRtba b the
structure), than the needl e-point should not be used. TP@ bo,ttﬁm of the

pl unger shoul cPaeT 9 alsarbearticle i gt eagiomsht qorfe oty £f Ve SEYEIE Fr om thi s
position, the gowpiepdicnk bokedifosdbh@bsddthl arit®siBedt ticparahbiers exasteshbot t om of
e e o b G SRS SPHE DR PR 21 1Y
of from abouit Pe@mém sidadite RQAGof cagrdapssabié absbrbemcitictt deraigipdharor e
specifically tsQr%ctLrgﬁgF 1"1185? ﬂggggee: {)orl}lc?ﬁ of hljé%?apgsaaglie D oant article should be tested,
excluding those portions excluded above. The test specimens should not be folded or
bent by the test person, and the handling of specimens must be kept to a minimum and to
the edges to avoid affecting flexural-resistance properties. From the four remaining
20  diaposable absorbent article, an equal number "Y" of 37.5x37.5 millimeter specimens,
identical to the specimens cut from the first napkin, are cut, Thus, the test person should
have "Y" number of scts of five identical specimens.
The specimens are conditioned by leaving them in a room which is 21+1° C. and
50+£2% relative humidity for a period of two hours. The test plate is leveled. The plunger
25  speed is set at 50.0 centimeters per minute per full stroke length. A specimen is centered
on the orifice platform below the plunger such that the body surface of the specimen is
facing the plunger and the garment-facing surface of the specimen is facing the platforn.
The indicator zero is checked and adjusted, if necessary. The plunger is actuated.
Touching the specimen during the testing should be avoided. The maximum force
30 reading to the nearest gram is recorded. The above steps are repeated until all five of the

identical specimens have been tested.



5 inverted conpression load cell. The Instron 1122 is nmade by the Instron
Engi neering Corporation, Canton, Mass. In order to performthe Procedure,
five representative disposabl e absorbent articles are necessary. From one
of the five articles to be tested, sonme nunmber "Y' of 37.5x37.5 mllineter
test specinens are cut. Specinens having portions in which a 10 topsheet is
joined directly to a barrier sheet or which are a | am nate of a topsheet,
two or |ess tissue sheets and a barrier sheet, should not be tested.
Sanpl es should be fromthe part of the absorbent article that contains the
absorbent core. If any of these significant absorbent portions of the

di sposabl e absorbent article neet the paganeters of this test, then the

di aposabl e absorbent article satisfies the test. Therefore, a nunber of
different 15 specinens should be tested from each di aposabl e r bent
article. CertalnIyﬂh?H@kb?ﬁ@ﬁé@@ﬁﬁﬂ??”ﬁ%%?mw¢%&ﬁﬁﬁ@xﬁ' 1@5hﬂ:$ %

di aposabl e abs@ihgRImeAl Rigébes haulyd nb@bdr esdeadf fiveialitid spgintehosee por t i ons
excl uded above, The st S i mrens sho t y the
test person, aﬁﬁhﬁHB §ﬁﬁWPﬁg%8W“§ﬁ%%eﬁ%ﬁ?gﬁﬁgveH%wké&fw?gbggﬁfﬁﬁﬁun1and to
t he edges to aMmhgmaﬂheﬁﬂmngqﬁbexmm@hgmesms@awmgtpwmgethEéis@&@nmthe four
remai ni ng 20 dj aposabl. e rbe gugy 'Y of 37.5x37.5
mllinmeter pe% m s it an’dﬁe cart Cf"%fytahsorbemepm nens cutﬂj g{%alf)gébe i rst

napki n, are cuirticl¢ H‘dvhuas,requime flexste- rpﬁesﬁasmwthsmmhmclehavées 'thé‘ pappnetsesof ofs set's of
five |dent|cal 19 themin
a room whi ch |§§g§%kﬁiyﬁwégggﬁggggh d?? 2hi m%ﬂ&ﬁhb&ﬁggﬂgQ%gbﬁgghgf t wo
hours. The tesmupvtlaﬂ@grﬂ:@tebl@&élre@dwblﬂ'g?@eﬁqh&h‘@@mf@@s@peed is set at 50.0

centimeters per m RULR Bﬁéulirléln\)()(ﬁﬁlémtﬂu%ﬂgérﬁmvé]ti%ﬁﬁﬂc@%LllLﬁ‘.trﬁ&iHnﬁr ed on
the orifice platforn1be ow t he plunger such %?surface of the

speci men i 40 f@@@ﬁgiﬂW@uﬁﬁﬂﬁ@@ﬁmé%ﬁoﬁﬁ@ﬂﬁbﬂﬁﬁﬁﬁﬂ@éﬁ?ﬁﬁs@ fFlpngesgpd ¢ pe

speci men is faghdifealibte i @trﬁéaé Withoul B&patingl ﬁ@lﬁmrspﬂﬁ%rﬂ stpe 6hBE egchtiand
adjusted, if necessary, The plunger is actuated. oychi ng the specinen

during the tes?PN&“?WBHW@¢HHD&W@fﬂé&aPWﬁﬂaHﬁ&Wﬁﬂh$?% 8203 dreadlng to the
near est gram i sodi®&asH et ard hahialeveops beps idkeaionepeat ed until all five of
the identical specinens have been tested. 41 The peak bending stiffness
for each specinmen is the maxi nrumforce reading for that speci nen. Renenber
that "Y' nunber of sets of five identical specinmens were cut. Each set of
five identical specinens is tested and the five val ues received for that
set are averaged. Thus, the test person now has an average val ue for each
of the "Y" sets tested.



5 Renenber, if any of the significantly absorbent portions of the

di aposabl e absorbent article have the requisite flexure-resistance, then
the article satisfies the paraneters of this test. Therefore, the

fl exure-resistance for a particularly designed di aposabl e absor bent

article is the greatest of these average peak bending stiffnesses. Wile
particul ar enbodi nents of the present invention have been illustrated and
10 described, it would be obvious to those skilled in the, art that various
ot her changes and nodifications can be nmade wi thout departing fromthe
spirit and scope of the invention. It is therefore intended to cover in

t he appended clains all such changes andgnodifications that are wthin the
scope of this invention. 42 CLAIMS Wat is clained is: 1. An absorbent
article conprising: a chassis includi n(g a topsheet and a backsheet joi ned
to the topsheet, the chassis having a wai st region, a back wai st
region, a crotmﬂatne(gilﬂgulkocat ed between the front waist regi on and the
back wai st region, h |tu naI axi s extending through the front and
back wai st regions Pti'r? Ple'f’f% “APMERTS subst anti al |y perpendicular to the

| ongi tudi nal  axi S;a chhds achdiig Z@pkhtd am&naltacsmcdjoaiodsmrtlnetnpsh@m ttheadhassisonpr i ses
a barrier cuff, stri extendln |naI Lt udi dir fr front
wai st region ?Smtgﬁgro &' lios’t bra Cekg‘?’aésh %"Ilon acrntﬁhere%wn %ﬁ&t&@&\%eﬁg%g@& er cuff
strip includi ngaigt régucmr:md én tacktwaist fgeiof, radwr@twbnauxxsee@ndmg thgpuplaigk fremid at t he
back wai st reg ont end
and t he back e%]g%a%hwqﬂswe I%h%hcyegalg%u?%%ﬂéﬁg? gﬁer%eg %g‘lg lr?g%é]%{‘gig%{ad to the
topsheet at a @i fhamndrided b eyl ersothantianiglegpopriseer bond edge at one of the

front and back ends,qf, &H@tr?@ﬁtbﬁ(ﬁ{g 1ﬁHiJng1§IdHafHu%&Qm%m‘tﬁm§5nt besd.gsge
spaced longitudinally fromt out'er dge a longitudinal |ength of

1/2 or rmore oftoahqh@ﬁwmﬁgwa|aior@bgfq@slﬁﬁt 'thﬁéarmlcgftf strip gglogding AfoMEPEH t he

outer bond edgge frdnWAGALAGk 2 B0 cANaBRSAEPLAL r@ﬂfn@n&j{)ﬁﬂﬁﬁ%ﬁdbﬁﬁm& t he
topsheet and the backsheet, the absorbent core includin n abso% ent

layer incl udi ngpragstinesagirensfrd and the Prekiend Shrdiemer vt st disip) edasibeiap BaSEedpol yrer

material wher etlormetds;gh@basamemd bbad/@globmr@gm aue Bonc adgi pedne of thelBontB@Y e t han
5 nun. 2. The absorb %{Eﬁ—artlc e of ¢ nt. core has

a dry caliper BfkesohipsRman it gripsng af‘l‘f'nf#é’“y‘%’fﬁ%c?dé&‘?gb'ﬁgna% PEne

outer bond edge a longitudinal length of 1/2 or more of a longitudinal length of the waist
region at which the outer bond edge is located; and

an absorbent core disposed between the topsheet and the backsheet, the absorbent
core including an absorbent layer including an absorbent material comprising a
superabsorbent polymer material wherein the absorbent layer having a dry caliper of no

more than 5 mm.

2. The absorbent article of claim 1, wherein the absorbent core has a dry caliper of

no more (han 6 mm in the crolch region.

3. The absorbent article of claim 1, wherein the absorbent core achieves a wet

immobilization of 60 percent or more.

4. The absorbent article of claim 1, wherein the superabsorbent polymer material is

present with an average basis weight of 50 g/m2 or more in the absorbent core.

5. The absorbent article of claim 1, wherein the absorbent core has a greater

absorbent capacity in the crotch region than in a region adjacent the crotch region,



3. The absorbent article of claim1l, wherein the absorbent core achieves a
wet inmmobilization of 60 percent or nore. 4. The absorbent article of
claim1, wherein the superabsorbent polyner material is present with an
average basis weight of 50 g/n2 or nore in the absorbent core. 5. The
absorbent article of claim1l, wherein the absorbent core has a greater
absorbent capacity in the crotch region than in a region adjacent the
crotch region. 43 6. The absorbent article of claim1l, wherein the inner
bond edge and the outer bond edge are |located at the front waist region.

7. The absorbent article of claim®6, wherein a bond defining the inner bond
edge and the outer bond edge extends cominuously fromthe i nner bond edge
to the outer bond edge. 8. The absorbent article of claim®6, wherein a
first bond defines the outer bond edge and a second bond defines the inner
bond edge, the second bond bei ng spaced apart Jlongitudinally fromthe
first bond, the sequanshshesdamelebrenanllywhetingeliateioal tdse aid Betudribom t he
first bond. 9. The absorbent article of claiml, wherein the inner bond
edge is Iongitﬁ@?ﬁﬁﬁ%?ﬂ %gﬁ&@&“??%ﬁ?ﬁﬂe outer bond edge a | ongitudina

| ength of 60 nnmt or nore, preferably 70 nm or nore, nore preferably

bet V\.Ben Somn a‘?d 11[‘96 ansor nQaru;:IiQef anlfﬂ%r bﬁé}él ?BMd%leﬁmﬁ) thé:snﬂ% %r?dedﬁ\@ﬁlﬁe' n eaCh
barrier cuff strip ihcludes a Pon i'tud na y exten el astic gat hering
menber att acheidic awfrdomirdsd @itd;nmecocimslpaily iy éhe inpachond prge tQ/%h@Wt%t lbbesived t o

rel ax, the ela%% Lc gathering menber contracts and lifts the distal edge
away fromthe psheet. It. The absorbent article of claim 18 having a

fl exure resistance of about 750 g or less, preferably 500 g or less, nore

preferably 2508.9' Qe A&Bent article of claim 6, wherein a first bond defines the outer bond edge
and a second bond defines the inner bond edge, the second bond being spaced apart
longitudinally from the first bond, the second bond preferably being laterally offset from

the first bond.

9. The absorbent article of claim 1, wherein the inner bond edge is longitudinally
spaced from the outer bond edge a longitudinal length of 60 mm or more, preferably 70

pun or more, more preferably between 80mm and 110 mm.

10.  The absorbent article of claim 1, wherein each barrier cull strip includes a
longitudinally extending elastic gathering member attached adjacent to the distal edge
such that when allowed to relax, the elastic gathering member contracts and lifts the distal

edge away from the topsheet.

11.  The absorbent article of claim 18 having a flexure resistance of about 750 g or

Iess, preferably 500 g or less, more preferably 250 g. or less,



