15 .. \ ABSORBENT ART| CLE W TH DYNAM C ELASTI C LEG FEATURE
3 SI NG ELASTI € ZED THI GH PANELS 10 FI ELD OF THE | NVENTI ON The pr esent

in entlon re %9 absorbent articles such as 15 di aper s, pCrassy3r08816
briefs, diaper Pder and the like, and nore particularly, -to absorbent
artléles hawi ng elastlc | eg features providing dynamc fit about the wearer
~as weéll .as inproved confort characteristics of the absorbent article. 20
BACKGROUND OF THE | NVENTI ON I nfants and ot her incontinent individuals wear
absorbent articles such as diapers to receive and contain urine and ot her
‘body exudates. Absorbent articles function bpth to contain the discharged
materials and to |solate these materials fromthe body 25 of -the wearer
and fromthe wearer's garnents and bed clothing. Disposabl e absorbent
arti-cl es having many different basic designs are.  known to the art. For
exanple,- U.S. Pat®nt Re. 26, 158BSORBENT ARTICLE WITH DYNAMIC ELASTIC

LEG FEATURE COMPRISING ELASTICIZED THIGH PANELS

10

FIELD OF THE INVENTION
‘The'preseﬁt invention relates to absorbent articles such as
15 -diapers, incontinent' briefs, diaper holders, and the 1like, and
more particularly, to absorbent articles having elastic leg
features providing' dynamic fit about the wearer as well as
jmproved comfort characteristics of the absorbent article.

20 C UN
" Infants and other incontinent individuals wear absorbent
articles such as diapers to receive -and _contain urine and other
body exudates. Absorbent articles function both to contain the
discharged materials and to isolate these mqterials from the body
25 of the wearer and from the wearer’s garments and bed clothing.
Disposable absorbent articles having many different basic designs
are known to the art. For example, U.S. Patent Re. 26,152,
entitled "Disposable Diaper' issued to Duncan and Baker on January
31, 1967, describes a disposable diaper which has achieved wide
30 acceptance and commercial success.

' In order to provide better fit and reduced leakage about the
leg of the wearer, absorbent articles have been provided with
elastic leg closures. U.S. Patent 3,860,003, entitled
sContractable Side Portions For Disposable Diaper®, issued to

35 Kenneth B. Buell on January 14, 1975, describes an elasticized leg
cuff disposable diaper which has achieved wide acceptance and
commercial success. U.S. Patent 4,743,241 issued to Igaue et al.
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entltled ' Di sposabl e D aper"” |ssued to Duncan and Baker on January 31,
1967, descrl bes a di sposabl e di aper whi ch has-achi eved wi de 30 accept ance

andw COMYEr Ci . In-order to provide better fit and req;tﬁgg foe
about  t he Iegdvgf% € wearer, absorbent articles have been provi ﬁﬁ
el ast. | C | eg cl osures. u. S Pat ent 3, 86.‘;) 003, entitled
Contractabl e Side Portions For .Di sposable Diaper I ssued to 35

Kenneth B. Buell on January 14, 1975, descri bes an el asti ci zed | eg cuff

di sposabl e di aper whi Cfbnhﬂ‘i afﬁ“ eMBd Wigkerffes Rt %'i'ﬁﬁsiﬂi @ aper Ch'a@i a wide
success. U S. Patent

I _
1988, describes a di spc9§§ quhégeﬁalﬁ%# aeaa\ﬁﬁﬂﬂ‘rﬁré’eﬂ%g &gd pé'\fl’cvi & clquep
cl osure designed to pr(presimrbomerthprsslﬁamuereducehd(iskmarkiug radohgc dhe Kieg- of the

l”g;t;gg al ong the | eg’ Qleabdica¥RR1 ETas?s NGH lteRSion forHeduddsh@ikaher reduced
5 However, it has been found that absorbent articles having
elastic leg closures sti1l have a tendency to gap or be too tight
about the leg during use. As the wearer goes from a standing
position to a sitting position, changes occur in the body .
measurements, particularly in the hips and buttocks, of the wearer
10  thereby causing the diaper to have to change its dimensions to
accommodate the changes in the wearer’s dimensions. Conventional
disposable diapers are made of nonelastic cover materials which
are unable to elastically expand to accommodate these wearer
changes and have elastic leg features unable to fully elastically
15  expand without placing undue pressure on the wearer’s legs. Thus,
. the elastic Jeg features and the materials making up the elastic
leg features are unable to dynamically elastically expand to
accommodate these body dimensions as the wearer moves. As a.
result, the elastic leg feature tends to gap away from the leg
20 causing an increased likelihood of leakage or undue pressure may
be applied to the leg that can cause skin marking. "

Thus, it would be advantageous to provide an absorbent
article having elastic leg features that provide better fit.

Therefore, it 1is an object of the.present invention to

25 provide an absorbent article having dynamic fit about the leg of
the wearer. ' , o .

It is a further object of the present invention to provide an
absorbent article having an elastic leg feature that provides
sustained dynamic fit as the wearer moves.

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

" drawings. '
SUMMARY OF THE INVENTION
35 The present invention provides absorbent articles such as
disposable diapers, incontinent briefs, diaper holders, training
pants and the like, that have an elastic leg feature that provides
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5 However, it has been found that absorbent articles having
el astic leg closures still have a tendency to gap or be too tight about the

l.eg®.during u%ﬁdgﬁﬁn&g}e wearer goes froma standing position t?&/ééésﬁdsﬁﬂs
posi tion, changés occur in the body neasurenents, particularly in the hips

and buttocks; of the wearer 10 thereby causing 4t he diaper to have to
change its dinensions to accomopdate the changes in the wearer's .
di mensi ons. Conventional .disposabl e diapers are made of nonel astic. cover

material s which are undphamitofit! fdund hé Viegxgfathe weareecoSuciabsorbétserticles

wear er changes and hav ic | at ) na Jull ti 15
expand wt hgut pl aci.ng%ﬂ@ﬁgépraeszg?@ﬁony{rﬁzo'&ea?é&h%&’egé. y‘ﬁhg iﬁl&g\)‘ous
elastic leg features ahacksheetinerabsorbenticpre) digposed betweenithe| tapsheett andethe
are unabl e to dynam calpaykshedtst afid! dny Q¥R 16 faotureBshiprEsingea® o120t 12ed

O o e 8521 kg THF S Fasy e B oam e TSI e AR  cur
| eakage or undue pressisecpasdyiaped aispht cleast. thrccender legtzapanofc 4he @lastic leg
mar ki ng. Thus, it woul geurad\sndtcdapPises tone roNdItCe it PP I8¢ keMbers operatively
- associated in an elastically contractible condition so that the
'Ieg cuff is elastically contractible in generally the longitudinal
10 direction. Thus, the elasticized leg cuffs tend to draw and hold
the diaper against the leg of wearer, particu‘lar’ly the inner
portions of the leg. The elasticized thigh panels comprise a
stretch laminate that is mechanically stretched so that the
elasticized thigh panel 1is capable of expanding beyond the
15 original planar state of the absorbent article in at least one
direction at an angle from the longitudinal direction. .. The
stretch laminate preferably comprises a 2zero strain stretch
laminate comprising a portion of the topsheet, a portion of the
backsheet, and an elastic panel member positioned therebetween.
20 In an alternative embodiment of the present invention, the
elastic panel members of the elasticized thigh panels and the
elastic leg member of the elasticized leg cuff comprise the same
piece of elastomeric material. _
In a further alternative embodiment, .the absorbent article
25 additionally comprises elasticized side panels comprising a side
panel stretch laminate comprising an elastic side panel member and
an elongatable component (typically the topsheet and/or the
backsheet), wherein the elastic side panel member, the elastic
panel members of the elasticized thigh panels, and the elastic leg
30 member of the elasticized leg cuff are formed of a single piece of
elastomeric material. The single piece of elastomeric material is '
mechanically stretched in the side panels to provide lateral
expansion and in the corner leg zones of the elastic leg feature
to provide expansion in at least one direction at an angle to the
35 Jongitudinal direction (preferably in a curvilinear contour) and
is at least operatively associated in an elastically contractible
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arficle having elastic leg features that provide better fit. Therefore, it
Is @an _object of the present invention to 25 provi de an absor bent
arglcle hav'éﬁb glc fit about the leg of the wearer. It | sper/Ausos/ssic

obj ect of the prese

i nvention to provide an absorbent article having an

el astic leg-feature that provides sustained dynagnc fit as the wearer
noves. 30. These and other objects of the present invention wll be
nor e readlly apparent when considered in reference to the foll owi ng
description and when teondition donthencentsr \leghzenes aceﬁﬁmlryyuinggdnm})gsthe
SUMVARY OF THE | NVENTI {ddg3fudinal diretBfonRr €sent invention provides absorbent

articles such as di sposabl e diapers c | | r hol ders,
training pants and the |ike, that hmwmt hat provi des

5
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30
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" While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention; ft is believed that the
invention will be better understood from the following description

~ which is taken in Conjunction.uith the ;CCompanying'drawings in

which like designations are used to designate substantially
identical elements, and in which:

_ Figure 1 is a plan view of a disposable diaper embodiment of
the present dinvention having portions cut-away to reveal
underlying structure, the outer surface of the diaper facing the
viewer; | .

Figure 2 is a plan view of an alternative disposable diaper
embodiment of the present invention wherein the elastic leg
closure comprises a single elastomeric member; and

Figure 3 is a plan view of a further alternative disposable
diaper embodiment of the present invention wherein the elastic leg
closure and side panels comprise a single elastomeric member.

| PTION OF THE INVENT |

As used herein, the term "absorbent article" refers- to-
devices which absorb and contain body exudates, and, more
specifically, refers to devices which are placed against or in
proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term "disposable”
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as-an
absorbent article (i.e., they are intended to be discarded after a
single use and, preferably, to be recycled, composted or otherwise
disposed of in an environmentally compatible manner). A “unitary"
absorbent article refers to absorbent articles which are formed of
separate parts unitéd togethér to form a coordinated entity_so
that they do nct require -separate manipulative parts like a
separate holder and liner. A preferred embodiment of an absorbent
article. of the present invention is the unitary disposable
absorbent article, diaper 26, shown in Figdre 1. As uSed'herein,
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3 dynamic fit around the leg of the.wearer. Such absorbent articles
conprise a liquid pervious topsheet; a liquid inpervious backsheet;
anzabsor bent wepégHotisgposed bet ween the topsheet and the backsheRwSIan8s1an
elastic leg feature conprising an el asticized 5 | eg cuff and el asticized
t hi gh panels. The-elasticized leg cuff is posit§oned in at |east the
center leg zone of the elastic |leg feature, and conprises one or nore

el astic | eg nenbers operativeuy-associated in an elastically contractible
~condition so that the Yhegters: tdiaerd| eefiers o 3n absarbent avtisie gepenadiyiwoyn thye

longi tudinal 10  dir efnifamts andThncontident personsC thatdid aorr dbdit tRdower €6rdy

and hold the di aper agad | eg,0 ker Leu Ly t | nper '

portions of the |eg. %Tgiég%%?{ [ ciqie%mpﬁqa E lﬂl&ﬁ@{t&b@ohﬁﬁvég gﬁ%{t EB? Jresent
| ami nate that is mechaifivestiioy is atseiapp]icablendo other cabsorhest zanticlesi guch as
panel -is capabl & ofincontinest Beiefasyiitdntinest Uindergdrmedit £2/di Sde*NRé1dRrSlaNd

e MEonbeeuent o el P bl YR oy Ming pn B end 190
conprises a zero straiifigutedicis a plan view of the diaper 20 of the present
' invention in its flat-out, uncontracted state (i.e., with elastic
induced contraction puiied out except in the side panels and thigh
10 panels wherein the elastic is left in its relaxed condition) with
portions of the structure being cut-away to more clearly show the
construction of the diaper 20 and with the portion of the diaper
20 which faces away from the wearer, the outer surface 52, facing
the viewer. As shown in Figure 1, the diaper 20 comprises a
15 containment assembly 22 preferably comprising a liquid pervious.
topsheet 24, a liquid impervious backsheet 26 joined with the
topsheet 24, and an absorbent core 28 disposed between the
topsheet 24 and the backsheet 26; elasticized side panels 30; an
elastic leg feature 32; an elastic waist feature 34; and a closure
20 system comprising a dual tension fastening system generally
multiply designated as 36. The dual tension fastening system 36
preferably comprises a primary fastening system 38 and a waist
closure system 40. The primary fastening system 38 preferably
comprises a pair of securement members 42 and a landing member 44.
25 The waist closure system 40 is shown in Figure 1 to preferably
| comprise a pair of first attachment components 46 and a second
attachment component 48. The diaper 20 also preferably combrises-
a positioning patch 50 located subjacent each first -attachment
_ component -46. The elastic leg feature 32 preferably comprises (i)
30 an elasticized leg cuff 150 comprising one or more elastic leg
members 152 operatively associated in an elastically contractible
condition, preferably between the topsheet 24 and the backsheet
26, such that the 'elasticized leg cuff 150 is elastically
contractible in generally the longitudinal direction; and (if) at’
35 least one, preferably a pair of, elasticized thigh panels 154
comprising a stretch 1laminate 156 comprising one  or more
elongatable components, typically the. topsheet 24 and the
I —
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| am nate conprising a portion of the topsheet, a portion of the backsheet,
and ah el astic panel nenber positioned therebetween. 20 In an

al ternative @gpagb748nt of the priesent invention, the el astic pcrreisIvestier s
~of the elasticized thigh panels and the elastic |eg nenber of the

‘el asticized-leg cutf conprise the same piece of &l astomeric material. In a
further alternative enbodi nent, .the absorbent article 25 - additionally

er alternative e sor bent " a |
conpr i ng an el ast o SR, MPIR Q08 fus) el Tie" AR PTG

(typically the topsheel dthg/ stretak 1ARinatecdB§ hashbeen mechanicpbly jstrefiched so
panel nmenber,. the el aghdtc therellastivibed sthagh tpanek! IS4t lisi eapabldi gfh edastdkally

T B orbest bf of Ser o@afMCbeBha 06 BLATHIpTAr G ARCAeroR Pine
material i s mechan$ cal glongatable iceupangntsicinsad epaﬁene disegligniatcan angleafrom
expansi on and itnl t het C@Iié;elgoin?gﬁiﬁ?‘le%iﬁéctﬁm _gl(mt idﬁrb@ﬂoﬁeéfgkﬁjett@h pﬁlrp?/tfnée
O o e of ot ot PRV Bl g Sl BARETS W locd by b ALY

The diaper 20 is shown in Figure 1 to have an outer surface

52 (facing the viewer in Figure 1), an inner surface 54 opposed to
10 the outer surface 52, a first waist region 56, a second waist
- region 58 opposed to the first waist region 56, a crotch region 59
positioned between the first waist region and the second waist
region, and a periphery 60 which is defined by the outer perimeter

or edges of the diaper 20 in which the longitudinal edges are

15 designat'e& 62 and. the end edges are designated 64. The inner
surface 54 of the diaper 20 comprises that portion of the diaper

20 which is positioned adjacent to the wearer’s body during use
(i.e., the inner surface 54 generally is formed by at least a
portion of the topsheet 24 and other components joined to the

20 topsheet 24). The outer surface 52 comprises that portion of the
~ diaper 20 which is positioned away from the wearer’s body (i.e.,
the outer surface 52 generally is formed by at least a portion of

the backsheet 26 and other components joined to the backsheet 26).

The first waist region 56 and the second waist region 58 extend,

25 respectively, from the end edges 64 of the periphery 60 to the
crotch region' _59; The waist regions each comprise a central
region 68 and a pair of side panels which typica]‘ly comprise the
outer lateral portions of the waist vegions. The side panels
positioned in the first waist region 56 are designated 70 while

30 the side panels in the second waist region 58 are designated 72.
(In the discussion that follows, unless otherwise noted, the
'diaper 20 will comprise a pair of side panels in each. waist
region. While it is not necessary that the pairs of side panels

or each side pané'l be identical, they are preferably mirror images

35 one of the other.) In a preferred embodiment of the present
invention, the side panels 72 positioned in the second waist

region 58 are elastically extensible, preferably elastically

This Sh\

L.



Is at | east operatively associated in an elastically contractible 4
condition in the center leg zone, preferably in generally the |ongitudinal
di rection. BRybhysrizasf PTI ON OF THE DRAW NGS Whi e the specifimat/iges/08816
concludes with clainms particularly 5 poi nting out and distinctly
cl ai ni ng the-subject ‘matter which is regarded as #ormng the present
invention, it is believed that the invention will be better understood from

the foll owi ng description which is taken in conjunction with the
acconpanyi ng drawi ngs iexpaudable,| iite thesilgtenal oddrectdonisétier o @lastdotzed side

substantially 10 ide hhaesl 30) ENE(ThE . 'lét'é?'al' NdivBétin E*gamct;hthoa Pldh) is
vi ew of a di sposabl e d er e E ?sengh H g g ﬁi ? £
portions cut - avay to r d8Ed TR dhe ineetdbn paraflel " e, AL aL Fenker 1B opie

di aper facing the 'the diaper 20; the longitudinal direction (y direction or length) -

5 being defined as the direction parallel .to the longitudinal
centerline 67; and the axial direction (Z direction or thickness)
being defined as the direction extending through the thickness of
the diaper 20.) Figure 1 shows a preferred embodiment of the
‘diaper 20 in which the topsheet 24 and the backsheet 26 have

10 length and width dimensions generally larger than those of the
absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond the edges of the absorbent core 28 to thereby form the
periphery 60 of the diaper 20.

The containment assembly 22 of the diaper 20 is shown in

15 Figure 1 as comprising the main body (chassis) of the diaper 20.
The containment assembly 22 comprises at least an absorbent core
28 and preferably an outer covering layer comprising the topsheet
24 and the backsheet 26. When the absorbent article comprises a

) _separate holder and a liner, the containment assembly 22 generally

.20 comprises the holder and the liner (i.e., the containment assembly
22 comprises one or more layers of material to define the holder .
while the liner comprises an absorbent composite such as a
topsheet, a backsheet, and an absorbent core.) For unitary
absorbent articles, the containment assembly 22 comprises the main -

25 structure of the diaper with other features added to form the
composite diaper structure. Thus, the containment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.

The absorbent core 28 may be any absorbent means which is

30 generally. compressible, conformable, non-irritating to the
wearer’s skin, and capab‘le of absorbing and retaining liquids such
as urine and other certain body exudates. As shown in Figure 1,
the absorbent core 28 has a garment surface 100, a body surface
101, side edges 82, and waist edges 83.

35 The absorbent core 28 may be manufactured in a wide var1ety
of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of 1liquid-absorbent

\
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viewer; 15 Figure-2 is a plan view of an alternative di sposable

di aper enbodi nent of the present invention wherein the elastic |eg closure
conpri ses a woskmrgdastoneric menber; and Figure 3 is a pl anporpusesiossic
further alternative disposabl e diaper enbodi mnent of the present invention
wherein the elastic |l eg 20 cl osure and side pangls conprise a single

el astoneric nenber. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herei n,
the term "absorbent article"” refers to devices which absorb and contain

body exudates, and, norRateptadist commpnly usedr in disppsably diapefpiand ether pahsoehent

against or in 25  proxantitlest sudhhes lvoslyinated Reod\palpewhich #dyehérally referred

contain the various exugatgs aq#-ﬁeggfg; %%gmﬂlre?nbtgﬁhgg?ﬁié&ﬁe ;‘%EWbent materials

"di sposabl e" is used herein to abSor ben rchare no
i nt ended to-be | aunder etncdudertoreped celiwlose  wadding, medtbiown pelymersor inshuding

article (i.e., theys arecdfor®Ntadsé-0iskeddeenialelid Fibers, atiiQue AicIGdMgUSPssue

o it ol 1Y o ARBYCHEE 3 SARPTE @), Sl ok S68ibodhe o,

. superabsorbent polymers, absorbent gelling materials, or any

equivalent material or combinations of materials. The

configuration and construction of the absorbent core may also be:

10 varied (e.g., the absorbent core may have varying caliper zones, a -

hydrophilic gradient, a superabsorbent gradient, or lower average -

~density and lower average basis weight acquisition zones; or may

comprise one or more layers or structures). The total absorbent

capacity of the ‘absorbent core 28 should, however, be compatible

15 with the design loading and the intended use of the diaper 20.

Further, the size and absorbent capacity of the absorbent core 28

~ may be varied to accommodate wearers ranging from infants through -

adults. o

B preferred embodiment of the diaper 20 has an asymmetric,

20 modified T-shaped, absorbent core 28 haﬁng ears 102 in the first

waist region 56 but a cjenerally rectangular-shape in the second

waist region 58. This configuration allows wider elasticized side

panels 30 in‘the second waist region $8. An exemplary absorbent

structure for use as the absorbent core 28 of the present

25 invention that has achieved wide acceptance and commercial success

is described in U.S. Patent 4,610,678 entitled “High-Density

Absorbent Structures® issued to Weisman and Goldman on September

9, 1986. U.S. Patent 4,673,402 entitled "Absorbent Articles With

Dual-Layered Cores” issued to Weisman, Houghton, and Gellert on

30 June 16, 1987; and U.S. Patent 4,888,231 entitled "Absorbent Core

Having A Dusting-l.ayef' issued to Angstadt on December 19, 1989;

also describe absorbent structures that are useful in the present

invention. The absorbent core 28 may also comprise the

commercially successful absorbent member described in U.S. Patent

35 4,834,735, entitled "High Density Absorbent Members Having Lower

Density and Lower Basis Weight Acquisition Zones®, issued to

Alemany and Berg on May 30, 1989. The absorbent core may further
K-

This Sheet Has B

[T



absorbent article refers to absorbent articles which are formed of separate
parts” united together to forma coordinated entity so that they do not

require sepa Répul ative parts like a 35 separ at e hol dgic13603/0438%
A preferred e‘r?g {Hr;’rent of an absorbent article of the present invention §s .

the unitary disposable absorbent article, diaper g0, shown in Figure 1. As
used herein, the term"diaper"” refers to an absorbent article generally
worn by infants and incontinent persons that is worn about the. | ower torso
of the wearer. It shoulcdmrdsendertheood,duadwevetoret hatsysken pr ecentainingent i am
Is al so applicable to I C sgeh [ n

briefs, incontinent ungkgﬁ%im?hmp?%&gd kﬁe g\earﬁg&fi?ﬁy S, Q@L#&e Fibers
hygi ene garnents, trai t’?Pﬁ%’ s°V°é'ncF"Phé F?'IP@" FisERnage 1 cpres, ﬁaﬂemiiw ofn
t he di aper 20 of the prcesmﬂinmvd!nsi orPatenti tApﬂIiaationt SeriebntNoact 67/843 708,

_I(O iaheié ‘g‘nght ﬁ: Sﬁt I G i naypadpeRnt AAGEIONWPH | BThsRE  Q¥FRP Féa!%u?é‘e and d%nhanced
Absorbency”, Clear and Alemany, filed on February 28, 1992; and in
U.S. Patent 5,147,345, “"High Efficiency Absorbent Articles For
Incontinence Management” issued to Young, LaVon and Taylor on
September 15, 1992. A1l of these references are incorporated
10  herein by reference.
The backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
‘attachment means {not shown) such as those well known in the art.
For exa;np‘le, the backsheet 26 may be secured to the absorbent core
15 28 by a uniform continuous layer of adhesive, ‘_i“patterned Tayer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been found to be satisfactory are
- manufactured by Century Adhesives, Inc. of Columbus, Ohio and
_ marketed as Century 5227; and by H. B. Fuller Company of St. Paul,
.20 Minnesota and marketed as HL-1258. The attachment means will
preferably comprise an open pattern network of filaments of
adhesive . as is disclosed in U.S. Patent 4,573,986 entitled
*Disposable Waste-Containment Garment®, which issued to Minetola
and Tucker on March 4, 1986, and which is incorporated herein by
25 reference. - An exemplary attachment means of an' open pattern
network of filaments comprises several lines of adhesive filaments .
swirled into a spiral pattern such as is illustrated by the
_apparatus and methods shown in U.S. Patent 3,9li,'173 issued to
. Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to
30 Z1ecker, et al. on November 22, 1978; and U.S. Patent 4,842,666
issued to Werenicz on June 27, 1989. Each of these patents are
incorporated herein by reference. Alternatively, the attachment
means may comprise heat bonds, pressure bonds,  ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means '
35 or combinations of these attachment means as are known in the art.
‘The backsheet 26 is impervious to liguids (e.g., urine) and
is preferably manufactured from a -thin plastic film, although
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10 pahels wherein the elastic is left inits relaxed condition) with
portitons of the structure being cut-away to nore clearly show the

construction ng“z‘p“gj aper 20 -and with the portion of the di aggfr/8S3Mused
faces away fromthe wearer, the outer surface 52, facing the viewer. As

“shown in Figure 1, the diaper 20 conprises a 15 l0contai nnent assenbly 22
preferably conprising a liquid pervious. topsheet 24, a liquid inpervious
backsheet 26 joined with the_t heet 24, and, an-absorhent core 28 disposed -
bet ween the topsheet ZQ%Tdﬁﬁégi%c Qﬁéet’m%?i‘éﬂsaﬂiti%{‘?'édmy ddso, hecsed3: As
‘an elastic | eg featureuséd hereirl,athe ctevai 5flekétilielir eefés torcnateriads uwidicBOare
system conprising a ensy f , N t vV ddlg i
designated as 36. The 8%%@%5?@5&%%@%@?59&@%3@ 'r:%?e gEH} C%H %ig'{edg
a primary fastening sySomoHEs afdthe nhyuap bodyyr Jhey hagkshest 26 @reyents, the
fasteni ng system 38 pr ekwiatés yatisorbed sand eontainmedofin s theurabsertienteotrer 284 From

210 2l 7819, TS Sty O UL LR 3, ba- I Wpdey

Figure 1 to preferably conplise a paLr o “r's onen
and a second att achmen#nderEpEReaks. 4dhe Thackgheeto26 oWy, tys HEemPEish, 3, woven or

conpri ses nonwoven material, polymeric films such as thermoplastic films of
) polyethylene or polypropylene, or composite materials such as a -
10 fiim-coated nonwoven material. Preferably, the backsheet is a
thermoplastic film having a thickness of from about 0.012 mm (0.5
mi1) to about 0.051 mm (2.0 mils). '
In a preferred embodiment of the present invention, at least
a portion of the backsheet 26 is subjected to mechanical
15 stretching in order to provide both a “"zero strain" stretch
laminate that forms the elasticized side panels 30 and/or the
elasticized thigh panels 154 and, optionally, to prestrain a
portion of the backsheet coinciding with the other elastic
features. Thus, the backsheet is préferab‘ly elongatable, most
20 preferably drawable, but not necessarily elastomeric, so that the
backsheet will, upon mechanical stretching, be at least to a
degree permanently elongated such that it will not fully return to
its original undistorted configuration. In preferred embodiments,
the backsheet can be subjected to mechanical stretching without
25 undue rupturing or tearing. Thus, it is preferred that the
backsheet have an ultimate elongation to break of at least about
400% to about 700% in the cross-machine direction as measured
using a method consistent with ASTM 'D-638. Thus, preferred
polymeric films for use as the backsheet contain a high content of
30  1inear low density polyethylene. Particularly preferred materials
for the backsheet include blends comprised of about 45-90% linear
low density polyethylene and about 10-55% po‘l_ypropylene.
Exemplary films for use as the backsheet of the present' invention
are manufactured f by Tredegar Industries, Inc. of Terre Haute,
35 Indiana under the designation RR8220 blend for blown films and
RR5475 blend for cast films. The backsheet 26 is preferably
embossed (typically, to a caliper of about 0.127 mm (5.5 mils))

This Sheet Has Been Replaced
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a positioning patch 50 | ocated subjacent each first attachnent conponent

46. The elastic leg feature 32 preferably conprises (i) 30 an el asticized
leg cuff 150wwpePbissyng one or nore elastic |leg nenbers 152 OP Abdos X6
assocgiated in an elastically contracti-ble condition, preferably between the
t opsheet 24 and the- backsheet 26, such that the Qjasticized l eg cuff 150 is
el astically contractible in generally the longitudinal direction; and (ii)
at 35 | east one, preferably a pair of, elasticized thigh panels 154
conprising a stretch |and/oatmatisc finisped stmgaroni;ieora mere ¢lathdikealsppearance.

conponents, typically Fd?Qhé:Dp%heeﬁac%he%@dzé% peﬁnibaokﬁdﬁeio 26scapd' Frofl the

el astic panel menber

F .
has been nechanically SPE{?A%I%ZCF%% tzﬁa c‘l‘ﬁ'e' e ﬁ%?%‘ﬁtd"ﬁ'ﬁfgh&g;ﬂelpmvfﬂ ingg
capabl e of elastical | yexsdptesdfron passingl thraughrthgi backshdednar state of the

di aper 20 (the 5 The size of the backsheet 26 is dictated by the size of the
‘absorbent core 28 and the exact diaper design selected. In a
preferred embodiment, the backsheet 26 has a modified hourglass
shape extending beyond the absorbent core 28 around the entire
diaper periphery 60. Preferably, the backsheet 26 1s much wider

10 than the absorbent core 28 in the second waist region S8 so that
the side panels 72 in the second waist region 58 are generally.
wider in the lateral direction than the side panels 70 in the
first waist region 56.

The topsheet 24 is positioned adjacent the body surface 101

15 of the absorbent core 28 and is preferably joined thereto and to
the backsheet 26 l?y' attachment mean$ (not shown) such as those
well known in the art. Suitable attachment means are described
with respect to joining the backsheet 26 to the absorbent core 28.
As used herein, the term "joined" encompasses configurations

20  whereby an element is directly secured to the other element by
affixing the element directly to the other element, and
configurations whereby the element is indirectly secured to the

- . other element by affixing the element to intermediate member(s)
which in turn are affixed to the other e'le_ment'. In a preferred

25 embodiment of the present invention, the topsheet 24 and the
backsheet 26 are joined directly to each other in the diaper
periphery 60 and are indirectly joined -together by directly
Joining them to the absorbent core 28 by the attachment means (not
shown). : .

30 The topsheet 24 s compliant, soft feeling, - and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
l'iquid.-pervious permitting liquids (e.g., urine) to readily
penetrate through its thickness. A suitable topsheet may be
manufactured from a wide range of materials, such as poi'ous foams;

35 reticulated foams; apertured plastic films; or woven or nonwoven
webs of natural fibers (e.g., wood or cotton fibers), synthetic

fibers (e.g., polyester or polypropylene fibers'), or a combination

I ——
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5 ° el ongat abl e conponents) in at |east one di rection at an angle fromthe
| ong¢tudi nal.- direction. (The direction of stretch'in the thigh panels

angd the side re denoted by dashed lines.) The di aper PeTIsso3/ossrs i n
Figure 1 to H’gélgs}gzﬁguter surface 52 (facing the viewer in Figure 1), an

i nnet surface 54 opposed to 10 the outer surfage 52, a first waist region
56, a second wai st region 58 opposed to the first waist region 56, a crotch
regi on 59 positioned between the first waist region and the second wai st

regi on, and a peri pher yf6oatunat fand ssynshetricdf ibprs.he Poefieeablyer thee topsheet 24gds

Che end edges are desi diade ofs hBRphSICRLeF(E *fo BECtef ool 7 UGB EHLr 2 sO¥
conprises that porti on%?‘“tﬂi@“m’aﬁ@?“éﬂe%{"cﬁﬂ? 5&58Etfetnitoﬁ%r(f ?8] :& %ﬁ; Pgevﬂlnté
wearer's body during usteget®®., the inner surface 54 generally is fornmed by
Copehens 340" oo St o s LSl ogiart ot WD Nkt ot Tad)
which is positioned avveﬁ/p?r;{dﬂ?t ea\ﬁeg?pgﬁe'st §€J§ iqtbjgcoceaf[ﬁgngqyé{k%; u*ﬁggémég |
generally is formed by imt ordexsto spyouide @n"zero strain® stretch laminate that forms
the elasticized side panels 30 .and'/or the elasticized thigh panels
_ 154. Thus, the topsheet i{s preferably elongatable, most
10 _'prefer'ab’ly drawable, but not necessarily elastomeric, so that the
topsheet will, upon mechanical stretching, be at least to a degree
permanently elongated such that it will not fully return to its
origina‘l' configuration. In preferred embodiments, the topsheet
can be subjected to mechanical stretching without undue rupturing
15 or tearing of the topsheet. Thus, it is preferred that the
: topsheet have a low cross-machine direction (lateral direction)
yield strength. '
There are a number of manufacturing techniques which may be
used to manufacture the topsheet 24. For example, the topsheet
20 may be a nonwoven web of fibers. When the topsheet comprises a
nonwoven web, the web may be spunbonded, carded, wet-laid,
meltblown, hydroentangled,'comb'inations of the above, or the like.
A preferred topsheet is carded and thermally bonded by means well
" known to those skilled in the fabrics art. A preferred topsheet
25 comprises staple length polypropylene fibers having a denier of
about 2.2. As used herein, the term “staple length fibers" refers
to those fibers having a length of at least about 15.9 mm (0.625
inches). Preferably, "the topsheet has a basis weight from about
18 to about 25 grams per square meter. A suitable topsheet is
30  manufactured by Veratec, Inc., a Division of International Paper
Company, of Walpole, Massachusetts under the designation P-8. _
The elastic leg features 32 of the present invention provide
improved dynamic fit about the leg. Each elastic leg feature 32
extends laterally outwardly from the side edge 82 of the absorbent
35 core 28 in the crotch region 59 and generally forms at least a
portion of the longitudinal edge 62 of the diaper 20, typically
the curvilinear side notch portion of the longitudinal edge 62,

I
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t he backsheet 26 and ot her conponents joined to the backsheet 26). The

first waist region 56 and e edy egion 58 extend, -25
respecti vel ywa s4074she end peri phery 60 to t hECEURI3I08816
region 59. ° The waist fregi i se a central region 68 and a

“pair of side panel s which typically conprise the Youter lateral portions of
the wai st regions. The side panels positioned in the first waist region 56

are designated 70 whi lt?erﬁpn cﬁ i@aﬂdﬂ 308{]@ %4 I’L_(f\‘ﬂge]&ecoﬁﬂtléf"a't% Eﬁ@.‘ti)é‘ lig

are designated 72. her

the diaper 20 will conﬁﬁ#%"@ 32 [Fampriges s?'\i& R?&ﬁE“s°f the Ai3per 20 e*‘égﬁ'@ﬂ from
Wiile it is not necessthieysidaaédgeh82 pfi the absovbelt paects tor tienlég wdge lperund

be identical, they are sp,?ﬁresﬁﬁzw iy éfﬂ:[ed ﬂ%?hg%an&m? 'I%é &J?-%gh@@r While

In a preferred enbodi nEn i nven
positioned in the Secote ekastic ﬂé%rfGﬂt% 3¢ é"‘e!’ls?s?f d&FISP"éilfé‘ﬁﬁt lﬁ‘@"'e“ts can
preferably el asticall ycomprise a separate element affixed to the containment assembly 22 -

of the diaper 20, the elastic leg feature 32 will be described
with respect to a preferred embodiment in which the elastic leg
L feature 32 is partially constructed as an extension of other
10 elements of the diaper 20 such as the backsheet 26 or the topsheet
24, preferably both the backsheet 26 and the topsheet 24.

The elastic leg feature 32 has a center leg zone 146 and a
pair of corner leg zones 148, one at each end of the center leg
zone 146. The center leg zone 146 is that portion of the elastic

15 leg feature 32 designﬁd to fit about the inner segments of the
wearer’s thighs and is typically the middle rectilinear portion of
the leg edge 144. The corner leg zones 148 are contiguous with
the center leg zone 146 and extend longitudinally outward from the
ends of the center leg zone 146. The corner leg zones 148 are

20 designed to fit about the outer segments of the wearer’s thigh and
typically form the curvilinear end segments of the leg edge 144.

The elastic leg feature 32 comprises an elasticized leg cuff
150 and at least one, preferably a pair of, elasticized thigh °
panels 154. The elasticized leg cuffs 150 are positioned in at

25 least the center leg zone 146 of the elastic Teg feature 32 while
the elasticized thigh panels 154 are positioned in the corner leg
zones 148. The elasticized leg cuffs 150 are elastically
‘contractible in the longitudinal direction while the elasticized
thigh panels 154 are elastically expandable in at one direction at

30 an angle from the longitudinal direction, preferably along a
curvilinear contour corresponding to the contour of the leg edge
144, o I

The elasticized leg cuffs 150 are disposed in at least the
center leg zone 146 of the elastic leg feature 32 so that the
35 elasticized leg cuffs 150 tend to draw and hold the diaper against
the legs of the wearer. The elasticized leg cuffs 150 are
elastically contractible in generally the longitudinal direction.



e

7 expéndabl e, in the lateral

'e.de. , elasticized side panels 30).
dth) is defined as the direction

) directio
(The lateral direction (Xbi
parallel to “gfgg,@-mi al cer‘ the di aper 20; the |popUS9sliossib
I

direction (y direction or I¥eing defined as the direction
parallel toe the -longitudinal centerline 67; arld the axial direction (Z
direction or- thickness) being defined as the direction extendi ng through

the diaper 20 1 whi chMiHe thp-diasticatedIas . Futthotids AL Comprits, a1 ¢F several

| engt h and wi dt h di nencomstsucidons,al lincludinger sthetoht hiaménaties heheabs ashbinikable

i abcor ot core”sh S1aAME, LG BESEE S T cKIB0 a BN 1SR e

The ‘cont ai nnent assenbCYfhocasstiuckion comprises 3 Pabtioni 9F13he topsheet 1245 a

conprising the mai 8 bogyriiohasfSithe batksheet cd63pend dfle oFhmoreoelEsticEley members

assenbly 22 conprises gyl ‘%ﬂﬁh{ﬁ@eﬂm%?&ﬂté&oransaﬁ“‘h&’{t%ﬁﬁb' doritPatib T
covering |l ayer conprising the - QPS eet _

: . condition with the topsheet 24, the backsheet 26, or both. Such a

' preférred construction is de;cribed in U.S. Patent ‘3,860,003

entitled “"Contractable Side Portions For a Disposable Diaper®

10  issued to Buell on January 14, 1975, which patent is incorporated

herein by reference. In addition, a method and apparatus suitable

for manufacturing a disposable diaper having elastically

contractible leg cuffs are described in U.S. Patent 4,081,301

entitied "Method and Apparatus for Continuously Attaching

15 Discrete, Stretched Elastic Strands to Predetermined Isolated

Portions of Disposable Absorbent Articles™ which issued to Buell

on March 28, 1978 and which patent is incorporated herein by

reference. ' ' .

The elastic leg members 152 are operatively associated with

20 the elasticized leg cuff 150, preferably between the topsheet 24

and the backsheet 26, so that the elastic leg members 152 allow

the elasticized leg cuff 150 to be elastically contractible in the

. Tongitudinal ~ direction (i.e., llongitudinally elastically

. contractibﬂej. “The -elastic leg member 152 is operatively’

25 assoctated in an elastica]ly contractible conditiori so that the

elistic_leg member(s) gathers or contracts the elasticized leg

cuff 150. For example, the elastic leg members 152 can be

contractibly affixed in the elasticized leg cuff 150 by extending

the elastic leg member 152, affixing the elastic leg member 152 to

30 either or both the'tqpsheet‘24 and the backsheet 26, and allowing

the elastic leg member 152 to assume its relaxed or contracted

orientation. Alternatively, the elastic leg member 152 may

additionally be operatively associated - in an elastically _

contractible condition and subjected to mechanical stretching to

35 form a pretensioned stretch laminate. Further, the elastic leg

member 152 can be operatively associated in an elastically

contractible condition in an uncontracted state and then treated



24 and the backsheet 26. When the absorbent article conprises a separ ate

hol der and a liner, the cdhi y 22 generally 20 conpri ses
t he- hol der arwotghﬁnkslner (| I BF i nment assenbly 22 cqmausesiossié
or nore |layers of materi al hol der while the |iner conprises
an absor bent- conposite such as a topsheet, a bagksheet, and an
absorbent core.) For —unitary absorbent articles, the'containnent
assenbly 22 conprises the main 25 . structure of t he di aper with other

features added to fornte rentraehosuchcasdithpamatenialewhich comtract unidirectionally
contai nnent assenbly 2zad cu@céntaeeviaﬁﬁerfmoaﬁ@ersaédimcqmum‘é@ﬁ SueR. hONRILHig

be’ any abeor bent . means (HiREcENTINGRIE * RIASEr (e paifEIER] ) Exanies © i7" i
conf or mabl e, non-irrmaterials are disclosedr dn' .5k ﬂataamd HGAPHMYOL dbsued to
2533;?;29 gdSL gfﬁslmn ”Eaisgﬁéﬂlﬂs etugl. @ lrﬁdée”ntﬁsgg?é@tamrirﬁﬁri a'p?#eiﬁ?! 912,565
100, a body surface 105&5 E“é@&gs §€ Q'an(f"V\BF%‘lbe%dg‘? q@ﬁ @ more det; &
absorbent core 28 rray bsclriapnjbmcaﬁjraedlannerafor disingard degt-shrinkable e'lastomeric

member is described in U.S. Patent 4,515,595 issued to Kievit and

Osterhage on May 7, 1985; this patent being incorporated herein by

10 reference. : _

The elastic leg members 152 useful in the present invention
may take on a number of different sizes, shapes, configurations,
and materials. "For example, the elasticized leg cuff 150 may be
formed from one or a p1urality of elastic leg members; the elastic

15 leg members may have varying widths and lengths; or the elastic.
leg members may comprise relatively narrow strands of elastomeric
material or a larger area patch of elastomeric material. One
elastomeric material which has been found to be suitable for use
as the elastic leg member is an elastomeric foam such as the

20 crosslinked natural rubber foams or polyurethane foams described
hereinafter for use as the elastomeric materials of the
elasticized thigh panels or the elasticized side panels. Other
suitable elastomeric materials for use as the elastic leg members
152 include "live" synthetic or natural rubber, elastomeric films

25 (including heat-shrinkable elastomeric films), formed elastomeric
scrim, or the like. In a preferred embodiment as is shown in
Figure 1, the elastic leg members 152 are elastic strands of
natural rubber or LYCRA such as the natural rubber strands
marketed by Fulflex Inc. of Middletown, RI.

30 The elastic leg feature 32 further comprises an elasticized
thigh panel 154 disposed in at least one, preferably each, corner
leg zone 148 of the elastic leg feature 32. (As used herein, the
term "disposed” is used to mean that an element(s) of the diaper
is formed (joined and positioned) in a particular place or

35 position as a unitary structure with other elements of the diaper
or as a separate element joined to another element of the diaper.)
The elasticized thigh panels 154 provide an elastically expandable

CD
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of "si zes and shapes (e. Q.MI ass, "T"-shaped, asymetric,

etc.) and froma wide vari iy Sheet Has Beeh @eridaspr bent 8 materials commonly
used in disp l.apers j bent articles such pgramysiessicd
wood pul p 'mhigi(§19+/sa7§éneral I s airfelt. Exanples of other

sui tabl e absorbent -materials include creped cell ygose waddi ng, neltbl own
pol ymers including 5 coform cross-linked cellulosic fibers, tissue

i ncluding tissue waps and tissue |'ami-nates, absorbent foams, absorbent

sponges, super absor benffeytuire rthat provisies ba more alomforgabiet and gontouvingafiit about
equivalent  material ¢p@req tﬁOE% Wedre?NBy inPliallyRoRfor@itly fittTME the diaper

conflguratlon and cons%ﬁéﬁ;{ kon of the agiorbe th cc#r % S,0 Eg é'o" of
varied (e.g., the abso he,eg #ag svs 1“\73991 Ay égﬁq‘gé‘ﬂ o &he time of wear
hydrophi | i ¢ gradi ent, aisaepdhabelasbicizedr shtighntpaneds 1184cnllave poxtdonnef t the
and |ower average Basi g1y&igNje@Feiture! BONF O1ASLicAN 1y B%pand with the leg and
' - return to their original configuration when the leg contracts.
While the diaper 20 of the present invention preferably has the
elasticized thigh panels 154 disbosed in both of the corner leg
 zones 148 of the elastic -'Ieg feature 32; a‘ltefnative‘ly. the diaper
10 20 may be provided with an elasticized thigh panel 154 disposed
.only in one of the corner leg zones, particularly the corner leg

zone positioned adjacent the first waist region §6.

The elasticized thigh panels 154 need to be elastically
_ . expandable in at least one direction at an angle to the
\ _ 15 longitudinal direction to better fit the leg of the wearer by
‘ providing expahsion in a direction that better follows the leg.
. Elastically expandable "in at least one direction at angle to the
\ﬁ ' longitudinal direction” means that the panel can expand at least
at one point (or at a number of or all points) in a direction
20 other than the longitudinal direction and the lateral direction
(1° to 89° from the longitudinal direction). It should be noted,
" however, that segments of the panel may be elastically expandable
in the longitudinal or lateral direction provided that expansion
at an angle is provided in some segment. Preferably, the
25 elasticized thigh panels 154 are elastically expandable generally
in a curvilinear contour to follow the curvilinear shape of the
leg edge 144 in the corner leg zones 148. As used herein, the
term elastically expandable "in a curvilinear contour” means that
the elastic feature is capable of expanding in different
30 directions along the feature in a manner such that the directions

/‘
e

of expansion follow a curved line. Thus, as shown by the dashed

lines of stretching shown in Figure 1, the elasticized thigh
panels 154 are capable of elastically expanding along the curved
segment of the leg edge 144 in the corner leg zones 146. As
35 . discussed hereinafter, the curvilinear expansion is achieved by
stretching the laminate at an angle to the leg edge 144.
Generally, the stretching is done at a right angle to the tangent

e b il
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corrprl se one or nore Iayef,E el ﬁtructures) The tot al absorbent capacity
Eﬁ ibeplacedhe conpati bl e 15 w th the

of the absorbent core 28 s
HB e diaper 20. Further pcfhgsssgiand

dest gn | oadi RgoIAh7is i nt
absor bent capamty of .t he 28 may be varied to accommpdate -

wearers ranging frominfants through adults. A pn‘pferred enbodi nent of the
di aper 20 has an asymetric, 20 nodi fi ed T-shaped, "absorbent core 28
having ears 102 in the first waist regi on 56 but a generally

rectangul ar--shape in 1ine s4cshe panticulaggpeintson tae slegoredogyutait provide | thes

wi der el asticized si depinah Sst$etdh@ ths\eC%ﬁema&terrneghm peSsibhe inc'ludmg
exenpl ary absor bent stru‘ﬁ r g use_as ;té]'% ab sg ﬁg&h gt% of the
present 25 i nvent i onTiHA! RALLETRE AT ORhEr ge'éf(? AHELCL RY 5 rer ci al
success is described in U. Hhe plasdicizedctidgls panets il 4sampni|sg|~n Btretchylaminate
Absorbent Structuregs i 356189 {hHat\¥ieSeru3t fcided Undgh panel s SoRt Eiﬁlme Sf éxfidfding

Cssued to i s, HouBFR, B, araIReE Hlangy %bgﬂgia%felg Thigg 0 S The e feh
Pat ent 4, 888,231 enti tllwnmasbs&oemmpmeg an elastic panel member 158 and an
' | elongatable component (typically the topsheet 24, the backsheet
26, or both) that have been .mechanically stretched as hereinafter
10 described. This stretch laminate 156 allows for expansion of the
elasticized thigh panel 154 well beyond the dimensions of the
circumference of the leg opening and beyond the initial dimension
of the leg edge 144 (beyond the planar state of the diaper 20
itself). (i.e., The elasticized thigh panels 154 are capable of
15  expanding well beyond the dimension of the circumference of the
fixed dimension of the leg closure (even beyond the dimension of
the materials initiaﬂy forming the diaper) so as to follow the
wearer’s leg movements.)
. While the stretch 1aminate 156 may be constructed in a number
20 of conf1gurations, as shown in Figure 1, the stretch laminate 156
preferably comprises a portion of the topsheet 24, a portion of
the backsheet 26, and an elastic pane]l member 158 operatively
associated with the topsheet 24 or the backsheet 26 or both, most
preferably between the topsheet 24 and the backsheet 26. In a
25 preferred embodiment of the present invention, the elastic panel
members 158 are operatively associated in an untensioned state so .
as to form a "zero strain" stretch laminate. As used heréin, the
term "zero strain® stretch laminate refers to a laminate comprised
of at least two plies of material which are secured to one another
30 along at least a portion of their coextensive surfaces while "in a
substantially untensioned (“zero stfain") -condition; one of  the
plies comprising a material which is stretchable and elastomeric
(i.e., it will return substantially to its untensioned dimensions
after an applied tensile force has been released) and a second ply
35 which is elongatable (but not necessarily elastomeric) so that
upon stretching the second ply will be, at least to a degree,
permanently elongated so that upon release of the applied tensile




Havi ng A Dusting Layer" issued to Angstadt on Decenber 19, 1989; al so

descri be absorbent structU}* cqt in the present invention.
The absorbeRryo 81 m | se the commer ci al | pcgHsSR7GREIY
absor bent ne er escrl bed 4,834,735, entitled 'H gh
Density Absorbent Menbers HaV| ng Lower Den5|ty aygl Lower Basis Wi ght
Acqui sition Zones", issued to Alemany and Berg on May 30, 1989. The
absorbent core nay further 9 conpri se t he dual core

system cont ai ni ng forcesan 1z§cq1j|1§| poonfulilyt retumi 3@ idsr erigipal cundefermedy
stiffened fibers posndohmﬁdamar tThe PESOLIRN™z&frABLINCOsDRtal TiRfiRitecds

Absorbent  ACticle WiRRFeR |5éf’dﬁseacaivs35=ﬂ§§;f%'ﬁada“ﬂiﬁu RCIghaT gt the point
Absorbency”, Cl ear andfAiritdal, stretehdngin inetheudivectdon pfotnitiald skretohing by
Patent 5,147,345, g H Glackinics119"Strétthtid cthe Aahiddteés MOiamples of such "zero
strain" stretch laminates are disclosed in U.S. Patent 2,075,189
issued to -Galligan, et al. on March 30, 1937; U.S. Patent
3,025,199 issued to Harwood on March 13, 1962; U.S. Patent
4,107,364 issued- to Sisson on August 15, 1978; U.S. Patent
10 4,209,563 issued to Sisson on June 24, -1980; and U.S. Patent
4,834,741 issued to Sabee on May 30, 1989. Each of these patents
are incorporated herein by reference. Alternatively, the elastic
panel member can be operatively associated in a tensioned
-condition and the resultant laminate then subjected to mechanical
15 stretching to form a pretensioned stretch laminate. For example,
the elastic panel member may be operatively associated with the
elongatable component in an elastically contractible condition so
that the elastic panel member gathers or contracts the laminate.
(A more detailed description of a manner in which elastomeric
20 materials may be secured in an elastically contractible condition
can be found in the above referenced U.S. Patent 3,860,003 and
U.S. Patent 4,081,301; both patents being incorporated herein by
reference.) While either of the elasticized thigh panels 154 of
each e'lasti_é leg feature 32 may comprise a pretensioned stretch
25 laminate or i zero strain stretch laminate (e.g., the elasticized
thigh panel adjacent ' the first waist region 56 may be a zero
strain stretch laminate while the elasticized thigh panel adjacent
the back waist region 58 may be a pretensioned stretch laminate,
or vice verse); in a preferred embodiment, both elasticized thigh
30 panels 154 of the elastic leg feature 32 comprise the same typ"e of
stretch laminate, most preferab!y each comprise a zero strain
stretch laminate.
At least a portion_of the stretch laminate 156 containing the
elastic panel member 158 is subjected to mechanical stretching
35 sufficient to permanently elongate the elongatable components
(preferably the tops_heét_ 24 and the backsheet 26) of the stretch
laminate 156. The stretch laminate 156 is then allowed to return




| nont i nence Managenment” issued to Young, LaVon and Tayl or on Septenber 15,
1992: Al of these references are incorporated 10 @ herein by reference.

The backshe lL.Se,P0Si ti oned adj acent the garment surface PpeaG/0é93ris816
absor bent cg&g%g‘ﬂd is preferably joined thereto by attachnment neans (not

- shown) such- as those well known in the art. Forle¢xanple, the backsheet 26
may be secured to the absorbent core 15 28 by a uniform continuous | ayer

of adhesive, a patterned |ayer’ of adhesive, or an array of separate |ines,
spirals, or spots of talhe¥isvesubsdprtdallys wntensiensde genditiodund tParicularly

satisfactory are mnUgrFeeindthofPand!appdeitasivsed formaking sCrétenblamingluso
M nnesota and mar ket e 1"as" L:afZSg".o%altﬁg‘% tcg °r'r'§Jr;ﬁ( ngquw%?gitﬁﬁéf g‘r“gblé'g
“conprise an open pat t backshestloand an elastamenics meabencprsdtinned between the satey
Whi h i seued o M ot i e T SETLOR 1 { the
i ncor porated herein bf/°'“f§"e" ef e&éﬁé lss%%@éﬁﬁ%&ﬁ?’igﬁ{%&ﬁ?@ﬁlp hn%te'l'ﬁgs offoran
open pattern mechanically stretching portions of a diaper is contained in U.S.
Patent 4,107,364 issued to Sisson on August 15, 1978 and U.S.
Patent 4,834,741 issued to Sabee on.May 30, 1989. Particularly
10 preferred apparatus and methods are disclosed in U.S. Patent .
5,143,679, "Method For Sequentially Sti‘etching lero Strain Stretch
Laminate Web To Impart Eiisticity Thereto Without Rupturing The
Web" issued to Weber and Richardson on September 1, 1992; and in
co-pending, commonly assigned, U.S. Patent Application Serial No.
15 07/662,536 entitled "Improved Method And Apparatus For
Incrementally Stretching A Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto®; P46 Case 4339; filed by Gerald M.
Weber et al. on February 28, 1991; and U.S. Patent Application
Serial No. 07/662,537 entitled "Improved Method ‘And Apparatus For
20 Incrementally Stretching Zero Strain Stretch Laminate Web In A
Non-Uniform Manner To Impart A Varying Degree of Elasticity
Thereto"; P& Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; each of the above references being incorporated
. herein by reference'. In the preferred method for forming the
25 elasticized thigh panels 154 constructed using the “zero strain®
stretch laminate technology herein disclosed, the meshing teeth on
the pairs of corrugated rolls employed to incrementally
mechanically stretch the "zero strain® laminate of the elasticized
thigh panel 154 are arrayed in the desired configuration to
30 produce expansion in a direction at an angle from the longitudinal
direction. In particular, ‘the meshing teeth are preferably
arranged in a desired curvilinear configuration to provide
expansion along the desired curvilinear contour, most preferably
to be perpendicular to the tangent of the point along the lej edge
35 144 to provide the maximum stretch. '
The elastic panel members 158 may take on a number of
different sizes, shapes, configurations and materials. One
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netvvork of filaments conprises several lines of adhesive filaments swrled
into a spiral pattern such as is illustrated by the apparatus and net hods
shown in U. S wWowe07453, 911, 173 issued to Sprague, Jr. on Cct oberr/Us93/48516
U S. .Patent 4,785,996 issued to 30 Zi ecker, et _al. on Novenber 22, 1978;
and U.S. Patént 4,842, 666 issued to Wrenicz on 8ne 27, 1989. Each of
t hese patents are .incorporated herein by reference Alternatively, t he

attachnent neans may c e S e n onj ,
dynam ¢ nechani cal bongimq:éﬁe?ég %%%g?fjsmﬁéb t%teg'ghgém{dun% gfpegg{‘l%
conbi nati ons of these auittab}m{nr useasss the Pdll&tllcnml rembee 158t (esvheiaﬂy for
backsheet 26 is inpervigys $traindgtetick Qaﬂmatb'i)l ﬂ?)aﬁ@ﬁﬁtﬁm@ﬁefﬁaﬂm#m an

reruf act ured {1om e Ok faghih s bl of ARG pav 4 A, L e o ol
refers to materi al & whotabaute 200 grams per inch of sample width at 50% extension of
its unstrained length. Exemplary elastomeric foams which have
been found suitable for use as an elastic panel member 158
include: (a) crosslinked natural rubber foams preferably having a
caliper of approximately 50 mils and a density of 13.3 pounds per

10 .cubic foot (0.214 g/cm3), such as is available from Fulflex Inc.

- of Middletown, Rhode Island; or as available from Ludlow
Composites Corporation of Fremont, Ohio and marketed under the
tradename Baby Foam; or (b) pb‘lyurethane foams having a caliper of

: approximately 80 mils and a density of approximately 2.06 pounds

15 per cubic foot (0.033 g/cm3) such as is available from Bridgestone

-~ of Yokohama, Japan and marketed under the tradename Bridgestone SG'_
polyurethane foam; or as available from General Foam of Paramus,
New Jersey and marketed under the designation of Polyurethane Foam
No. 40310. Other suitable elastomeric materials for use as the

20 elastic panel members 158 include "live™ synthetic or natural
rubber, other synthetic or. natural rubber foams, elastdmeric films
(including heat shrinkable elastomeric films), elastomeric scrim,

- elastomeric woven or nonwoven webs, elastomeric cbmposites such as
elastomeric nonwoven laminates, or the like.

25  As shown in Figure 1, the elastic panel members 158 each
comprises a patch of elastomeric material (elastomeric patch).
The length and width of the elastic panel members 158 are dictated
"by the diaper’s functional design. In the particular embodiment
shown in Figure 1, the elastic panel members 158 have a crescent

30 moon shape. It has been found that this shape is desirable from a
product performance, process, and aesthetics standpoint. However,
many other shapes are possible in the design of the elastic panel
members 158.

Based upon the materials used and the manner of constructing

35 the elasticized thigh panels 154, the extension forces at the
designed "in-use" extensions of the elasticized thigh panels are
preferably low to provide extensibility with reduced pressui‘e on

”"ﬁﬁ'iimi‘iilﬂﬁi“uﬁiu




conpliant and will readily conformto the general shape and contours

of the human body. The backsheet 26 prevents .the 5 exudat es
absorbed andw®®4/8745¢d i n the absorbent core 28 from wetting BET(US9348§}6 ch
contact the diaper 20 such as bedsheet s and und gar nent s. The backsheet
26 may thus conprise a woven or nonwoven mat eri F polyneric filnms such as
t hermopl astic filns.of polyethyl ene or pol ypropyl ene, or conposite

Tathohact 1o h fhermi)e, SN ECRRS BAaf A eBhoTinakeraes MERNS Albxch R
Q

(0.5 mil) to about O. g‘S‘ﬂﬁ i‘ R ‘?'?fe'%Pﬁy; E ‘&?‘é&“&%qa ?@ﬁft‘%e g[Q.%,ﬁsf”m

present invention, atat eaunsaopsra" betweén tabeuiba&l@hébtinzb) iand sahout S0cmmt 2

- mechani cal 15  stret @\ﬁﬂh@g}s 'ﬁilePér‘iSfy t\@sprtﬂxﬁdﬁ bguah té sbaex esosgrﬁam more -

stretch lam nate t

t d
el asticized thigh anBT%feIﬁya EPS 65?4 %;'Feq“ﬁlt[" ‘B‘?"@et‘ﬁ"a gﬁa@sn /5){ 8g&59°'fﬁ1e
backsheet coincidi ng of tbetwden atidut¢r2Scmadli tnchpandrabout 50T, £2 mn@sﬂacﬁbeﬁﬁet

is preferably el ongat gilg /emﬂgio%o chaFicBE8lsBitlsy ofr B 1@st it9zed1Xhigh panels
necessarily elastoneric, So ah

represent the prmary design criteria. The elasticized thigh

panels of the present invention are more preferably designed to

10 have force/extension characteristics such that the extension

forces of the elasticized thigh panels are less than or equal to

about 400 gramsf, preferably less than or equal to about 350

gramsf, and more preferably less. than or equal to about 300

gramsf, at extensions of between about 25 mm (1 inch) and about 76

15 mm (3 inches). While these secondary desigr” criteria for the

elasticized  thigh panels appear to be broader than the primary

~ design criteria since the extension ranges are broader, it will be

recognized by those of skill in the art that these design criteria

are, in fact, narrower since the elasticized thigh panels must

" 20 undergo an additional 26 mm (1 inch) (from 50 mm to 76 mm) of

. stretch while maintaining .a value for its .extension forces less

than or equal to the designed target extension force. (Thus, for

the additional incremental extension of between 50 mm (2 inches)

and about 76 mm (3 inches) the extension forces are less than or

25 equal to about 400 gramsf, preferably 350 grams§, more preferably
300 gramsf.

In a preferred embodiment of the present invention, the
diaper 20 further comprises elasticized barrier cuffs 84 for
providing improved containment of liquids and other body exudates.

30 " Each elasticized barrier cuff 84 may comprise several different '
embodiments for reducing the leakage of body exudates in the legs.
(The barrier cuffs can be and are sometimes also referred to as -
stand-up cuffs, contamment flaps, ‘Ieakage control shields, etc.).
U.S. Patent 4,909,803 ent1t'led *Disposable Absorbent Article

35 Having Elasticized Flaps" issued "to Aziz and Blaney on March 20,
.1990, describes a disposable diaper having "#stand- -up" elasticized
flaps (barrier. cuffs) to improve the containment of the leg

_—
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backsheet -wi ||, upon nechani cal stretching, be.at |east to a degree
permanent |y el ongated such that it will not fully return to its original
undi st orted coWPMH74%% on. In preferred enbodi nents, the backslperirusmnogsss
subj ected to nechanical stretching w thout 25 undue rupturing or

t earing. Thus, it is preferred that the back@heet have an ultimte '
el ongation to break of at |east about 400%to about 700%in the '

- hi di ti- : ' ' ' - W th ASTM
5638 Thus, - pref or reonEro i cPatiht oS orfehbieg SABRIBRT ciiels iy
a high cantent of 30 D¥aln&uffs odssuedstaq \Lansany on HSaptepber 22y (1987, desoribes a
preferred material s fogisposatiechrdpert having Wil RuPFEISnETMIAG SO ePistdOREE 1eg

- 0 i i . > 0
5o yor opyl ene. -‘é“xyengfziéfffy (opBkaepd (BuFLC apf Ol BBKlcszed Pogiter, curs, v.s.
i nvention are manuf act Biteat by, 708 ddSgeatither, S0 spesablenWaisds Containmept Gaymers
| ndi ana under the desi gésued s BIRIT26h Rovablerd e_t 198P V1 éd10EEs Andli spEdTd dphgend
Loy cast Tl I DREKTRAG o] Sapllih™ g SHRZSRH- (AR S diteds

: configured to contain free liquids within the garment. Each of
these patents are incorporated herein by reference. While each
10 elasticized barrier cuff 84 may be configured so as to be similar
to- any of the elasticized flaps, barrier cuffs, gutters, or
stand-up flaps described above, each.elasticized barrier cuff 84
preferably comprises a barrier flap 85 and one or.more spacing
elastic members 86 such as constructions described in the
15 above-referenced U.S. Patent 4,909,803 and U.S. Patent 4,695,278.
The diaper 20 preferably further comprises an elastic waist
feature 34 that provides improved fit and containment about the
waist of the wearer. The elastic waist feature 34 at least
extends Tongitudinally outwardly from at least one of the waist
20 edges 83 of the absorbent core 28 in at least the central region
68 and generally forms at least a portion ef the end edge 64 of
the diaper 20. Thus, the elastic waist feature 34 comprises that
S | portion of the diaper 20 at least extending from the waist edge 83
of the absorbent core 28 to the end edge 64 of the diaper 20 and
25 s intended to be placed adjacent the wearer’s waist.” Disposabie
diapers are génerally constructed so as to have two elastic waist
features, one positioned in the first waist region 56 and one
positioned in the second waist region 58. While a disposable
diaper of the present invention can be constructed with a single
30 elastic waist feature encircling the wearer, the discussion
regarding the elastic waist feature will focus on diapers hailiag a
pair of elastic waist features, at least one, and preferably both,
being constructed according to the technologies described in U.S.
Patent Application Serial No. -07/750_,775, "Absorbent Article With
.35 pynamic Elastic Waist Feature Having A Predisposed Resilient.
Flexural Hinge", Buell, Clear & Falcone, filed on August 22, 1991,
allowed; the specification and drawings of which are incorporated

_—
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and[or matte finished

to provide a more clothlike appearance. Further, the

backsheet 26 may pernit vapors to escape fromthe absorbent core 28 U
breat habl e) vwolsasevsl | preventing exudates from passing thrOlﬁi‘l‘/iJQQ&/oss]s

backsheet. 5
of the absorbent core
preferred embodi nent,

ext endi-ng beyond the

60. Preferably, the b
28 in the second wais
‘wai st reglon 58 are g
panel's 70 in the firs
adj acent the body sur
preferably joined bhe
shown) such as those

10

15

The size of the backsheet 26 is dictated by the size
28 and the exact diaper d@gign selected. In a
t he backsheet 26 has a nodified hourgl ass shape
rbent core 28 around thé_entire diaper peripher
EETéﬂe@f retereacey, cifurthee, while the, ghastic waish figaturec
or rangi tldh 168 consttibaéntt h‘l[emuiecnamipﬂs@ ai stphi‘aeSﬁ@m_s\gt
er ecd i t sj,de
aPRaE, Yo (U contarlifne TsElbly To 76% 60 a2, St
elastiqomated Fepmuread a!b@arbenﬂeszsesmedzsﬁ&mdresaect to a
peéfereed] dmbodimentairk Wnde the Blastié awdizenFedtapd s34 Nt

~ constructed as an extension of other elements of the diaper such

as the backsheet 26 or the topsheet 24, preferably both the
backsheet 26 and the topsheet 24.

The elasticized waistband 35 provides a member that maintains
a defined area coverage, contacts the wearer’s waist, and 1is
elastically extensible in at least the lateral direction so as to
dynamically fit against the waist of the wearer and to dynamically
conform to the waist of the wearer so as to provide improved fit.
The elasticized waistband 35 preferably comprises a portion of the
topsheet 24, a portion of the backsheet 26 that has preferably

‘been mechanically stretched prior to incorporation into the

20

elasticized watstband 35 (mechanically prestrained), and a

e

bi-laminate material comprising an elastomeric member 76

positioned between the topsheet 24 and the backsheet 26 and a

resilient member 77 positioned between the backsheet 26 and the
elastomeric member 76. The elasticized waistband 35 is also
provided with regions of securement 78 wherein the backsheet 26
and the topsheet 24 are Joined to the bi-laminate material of the

‘elastomeric member 76 and the resilient member 77. Since the
topsheet 24 and the backsheet 26 are gathered when the bi-laminate

25

30 -

35

material is in its relaxed condition, regions of differential
securement are provided which form pleats.

In -a preferred embodiment, the diaper also comprises
elasticized side panels 30 disposed in the second waist region 58.
The elasticized side panels 30 provide an elastically extensible,
preferably elastically éxpandable,-fbature that provides a more
comfortable and contouring fit by initially conformably fitting
the diaper to the wearer and sustaining this fit throughout the
time of wear well past when the diaper has- been loaded with

. exudates since the elasticized side panels 30 allow the sides of

the diaper to expand and contract. The elasticized side panels 30
further provide more effective application of the diaper 20 since

e
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well known in the art.

Sui tabl e attachnment neans are described with respect

to JOI ning the backsheet 26 to the absorbent core 28. As used herein, the

term "j oi ned Wx¥Mi48kes confi gurations 20

secured to the other
other elenent, and
secured to the other

el ement by affixing the elenment directly to the
configurations whereby the2dl enent is indirectly
el emrent by affixing the elenent to interrrediate

menber (s) which in tugenif @bf i ‘Sgrévogﬁ‘hﬁ Qﬁbeeﬁa&liﬁ{ﬁpt sifle Eg?e'lpﬁdeffg{'{her

25 enbodi ment of th
backsheet 26 are join

and are indirectly
absor bent core 28 by
t opsheet S

sent, | nventi
“d? he,other duripg aprdication r(=§mefcriaww)pé1hp pHaper 280
wildi r'sel f-adstheduring dlearcct Wi jeoi thien@iagerm 200 dthhe

é ?’E ?mm (#ﬁ%'rsﬂbﬁgoﬂassmé’masfigized side[ }Qﬁe

the wearer® s Skl n.. Fﬂl'rstpﬁiﬁd in ﬁéetﬁfﬁgﬂﬁéél‘iﬂ'%wﬂﬁﬁslﬂnewt\w s the d aper :

permtting - liquids -

t hi ckness. A sui tab#'ﬁ'st
mat eri al s, such as porods

.10

15

20

25

30

26 mgy .be provided with elTasbibized sédecpimile 30 himg&u inithe -
t@ﬁ?@%@éio‘ﬁ’s oRCin BOLH B Pirt od10f rRgYdn 86 aRd Lhe OF
second waist region 58. While the elasticized side panels 30 may
be constructed in a number of configurations, examples of diapers
with elasticized side panels positioned in the ears (ear flaps) of
the diaper are disclosed in U.S. Patent 4,857,067, entitled
"Disposable Diaper Having Shirred Ears" issued to Wood, et al. on
August 15, 1989; U.S. Patent 4,381,781 issued to Sciaraffa, et al.
on May 3, 1983; U.S. Patent 4,938,753 issued to Van Gompel, et al.
on July 3, 1990; and the hereinbefore referenced U.S. Patent
Application Serial No. 07/750,775 of Buell, Clear & Falcone, filed
on August 22, 1991 allowed; each of which are incorporated herein
by reference. The preferred elasticized side panels preferably
comprise a side panel stretch laminate 89 comprising an
elongatable component{s) (typically a portion of the topsheet 24
and a portion of the backsheet 26) and an elastic side panel |
member 90 positioned therebetween that is mechanically stretched.
The side panel stretch. laminate 89 preferably comprises a zero
strain stretch' laminate formed using the method and apparatus as
prekus‘ly described herein and in U.S. Patent §5,143,679.

The diaper 20 is also preferably provided with a closure
system (tensioning means) for dynamically creating/maintaining
lateral tension through the elasticized waistband 35. The lateral
tension dynafnically created and maintained by the closure system
"activates" the stretch of the elasticized waistband 35 thereby
allowing it to more dynamically expand and contract with the
motions of the wearer. Gapping of the elasticized waistband is

‘also reduced by the activated stretch since it is held in tension

35

to snugly fit against' th_e wearer’s waist both when the diaper is
initially fitted to the wearer and during use. Further, rollover

of the elasticized waistband is reduced by the tension

created/maintained by the closure system. Thus, the closure

I
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35 reticul ated foans; apertured plastic filnms; or woven or nonwoven webs
of natural fibers ﬁl ., wood or cotton fibers), synthetic fibers (e.qg.,
pol yester or NP4 | ene fibers), or a combination 12 of RETISI/GS8LE
synthetic fihers. Preferably, the topsheet 24 Icﬁsﬁ made of a hydrophobi c
material to better isol ate the wearer's skin fr | i quids contained in the
absorbent core 28 (i.e., prevent "rewet"). 5 In a preferred

enbodi nent of the pregggiﬁd N Fdve nth@tﬁiteﬁcgée r?otng%%@:r d:(ﬁ;r{élgr sgqg{] ift n‘%4

s subjected to rrecha4 stretc in or
stretch -l amnate that %18P8Fs the el asticized side panel s 30 and/or the
el asticized thigh panels ]ﬂiﬂ]e theusciosdree systemhemdly take poff ef allumber of

el ongat abl e,  nost 10tcﬁe to ¥u9f %Wh@siﬂuﬁ Qofabgeﬁﬁ?r?ﬂ{ihwﬁlosugg tape

el astoneric, so th%t E) upon cal ’s
| east to a degree tabs, f xed position fas eners, or any other means for tensioning

the elasticized waistband as are known in the art; as shown in
Figure 1, the closure system preferably comprises a waist closure
system 40 comprising at least one, typically a pair of, first

- attachment components 46 and at least one second attachment

10 component 48. More preferably, the closure system additionally

comprises a primary fastening system 38 such that the diaper 20
has a dual tension fastening system 36. Preferred embodiments of
a diaper having a dual tension fastening system ar_‘e described in
commonly assigned, cd-pénding, U.S. Patent Application 07/714,476,
15 paG Case 4412, Weil et al., "Absorbent Article With Fastening
System Providing Dynamic Elasticized Waistband Fit", filed June
13, 1991; and the above referenced U.S. Patent Application Serial
No. 07/750,775 of Buell, et al. filed on August 22, 1991, allowed;.
the specification and drawings of each being incorporated herein

20 by reference. : :

The diaper 20 additionally comprises a positioning patch
50 located subjacent the first attachment componént 46. The
positioning patch 50 raises the first attachment component 46 in
the Z direction (thickness) to allow the first attachment

- 25 component 46 to come .in better contact with the second attachment
component 48 and allow the waist closure system to more easily be
closed (with less effort). Thus, the waist closure system 40 is
more effectively passively activated. The positioning patch 50
also provides a zone of increased flexural stiffness that reduces

30 the tendency of the flexible ear flaps to fold over onto the first

. attachment component(s) 46 thereby occluding the hooks from being
secured during diaper application. Thus, the positioning patch 50
can comprise any element that provides a Z di’re;tion build up to
the first attachment components 46. As shown in Figure 1, the

35 positioning patches 50 each comprise a rectangular-shaped piece of
_ material positioned subjacent the first ,at}.achment component 46,
While the positioning patches 50 may be positioned directly

//
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per manently el ongated such that it will not fully return to its original

configuration referred enbodi nents, the topsheet can be subjected to
mechani cal stmmﬁ%lwthout undue rupturing 15 = or tearing PETAUS93/08816
t opsheet . Thus, it is preferred that the topsheet have a | ow '

cross-machine direction (latéral direction) yiel® strength. There are a
nunber of manufacturing techni ques which may be used to nanufacture the

fopsheet 20, | For exargshficehb ot PARSE" afichmdi®Y cBipoRet3™ 8y °Tad“Basttoning

fibers. Wen the to a nonwoven
spunbonded, car ded, wd&at;fdeSO AR t MreSerabl Mmséﬁmaﬁgﬂeéwe"c%ﬂaltﬁaﬂeeﬁszbﬁﬂd

Lhe above, ﬂ Lhe IlketheAbﬁtmeét eds.t OPEEBkdersS mrﬁedidendatmm1 bgeed
by man vl known Lo il A o, GO s of
of about 2.2. As uded thereqsntianhu metehesswpbe shutted, toj %Isétshtuemrlmed
those fibers having awiengthe Cﬁidatedgea%fabwteﬁ&ﬁ rmit(&aﬁl?ﬁnembeheﬁ The
Preferanly, Lhe 1oPSnsEl ud, Bk 18] BNreH) dlBue' e3P hradTode ™
foam. More preferab'ly. during manufacture of the diaper, the
positioning patches 50 are formed of the same material as the
10 elastic side panel member 90 with the elastic side panel member 90
of one diaper and the positioning patch 50 of the adjacent diaper
being formed from the same segment of material that is then cut
after the diaper is completed Thus, the positioping patch 50
extends from the end edge 64 of the diaper 20 imvard toward the
15 center of the diaper 20. :

The diaper 20 1is preferably . applied to a wearer by
positioning one of the waist regions, preferably the second waist
region 58, under the wearer’s back and drawing the remainder of
the diaper between the wearer’s legs so that the other waist

20 region, preferably the first waist region 56, is positioned across
the front of the wearer. The tab portions 94 of the tape tabs 92
are then released from the release portion 95. The diaperer then
wraps the elasticized side panel 30 around the wearer, while still
grasping the tab portion 94. The elasticized side panel 30 will

25 typically be extended and tensioned during this operation so as to
conform to the size and shape of the wearer. The first fastening
component 112, the adhesive attachment layer 96, is secured to the
second fastening component 114 of the landing member 44 to effect
-a side closure forming the initial fit dimension of the Tleg

30 closure. In the preferred embodiment of the present invention,
when the side closure is formed, the waist closure is also
"automatically® formed, f.e., the waist closure {s passively
activated such that the elasticized waistband 35 is pretensioned

~ so0'as to provide fit and containment benefits.

35  Figure 2 shows an alternative embodiment of the present
invention. The elastic leg feature of this embodiment is
designated 432. The elastic leg member 452 of the e'lasticized"leg _

—R
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30 manuf actured by Veratec, Inc., a Dvi si on of | nt ernati onal Paper
Conpany, of Wl pole, Massachusetts under the designation P-8. The elastic

| eg "features o 0dsesdse Present invention provide inproved dynag; ,ﬁég,?ﬂgut
the leg. Each elastic |leg feature 32 extends laterally outwardly fromthe

side edge 82 of the absorbent 35 core 28 in thgcrotch region 59 and
generally forns at |east a portion.of the |ongitudinal edge 62 of the
di aper 20, typically the curvilinear side notch portion of the |ongitudinal
edge 62, 13 herei n e#fEi 4%t and athe: ptastig pangd members A58sof tthe elasticized

leg feature 32 conpri sgfigh paheT30884 Qonsakt oFetil SRR pidteCoft ETHtoMbrbE qm{efs 1
side edge 82 of the ab rbgﬁtl C'Prgi 23.t0 the Ig&xﬁgﬂe_mgﬂqnﬂ h@ I nt %nr(ié
to be placed about the weardr'a™M%§ AlFEnP'u 1 & gateriap 4. RneTErably
feature 32 or any of |exendmdongitudinablyefeom the :gorsempeg szone H8padjacent the
el ement affixed to g hereftviiotErelichs 6™ thé2other corner leg zone 148 adjacent
the second waist region 58. The portion of the single piece of
elastomeric material positioned in the center leg zone 146 is
operatively associated in an e]astica‘l‘ly contractible condition
with either or both of the topsheet 24 and the backsheet 26. The
10 porti'ons of the single piece of elastomeric material positioned in
the corner- Teg' zones 148 are preferably joined in a relaxed
condition so that these portions, when mechanically stretched,
form zero strain stretch laminates forming the elasticized thigh
panels 454. Alternatively, the portion of the single piece of
15 elastomeric material positioned in the center leg zone 146 may be
. mechanically stretched such that the elisticized leg cuff 450 is a
pretensioned stretch laminate or it may be operatively associated
in a relaxed condition and mechanically stretched to form a zero
strain stretch laminate. B | '
20 Figure 3 shows a further alternative embodiment of the
| present invention. The elastic leg feature of this embodiment is
designated 532. The elastic leg member 552 of the elasticized leg
cuff 550, the elastic panel members 558 of the elasticized thigh
panels 554, and the elastic side panel member 590 of the .
25 elasticized side panel 530 consist of the same piece of
elastomeric material 500. The single piece of elastomeric material
500 preferably extends 'longif.udina‘l'ly from the end edge 64 in the
first waist region 56 to the other end edge 64 in the second waist
region 58. The portion of the single piece of elastomeric
30 material positioned in the center leg zone 146 is preferably
operatively associated in an elastically contractible condition
with either or both of the topsheet 24 and the backsheet 26. The
portions of the single piece of elastomeric material positioned in
the corner leg zones 148 and in the side panel 72 in the second
35 waist region 58 (and in the side panel 70 in the first waist.
region 56) are preferably joined in a relaxed condition.so that
the stretch laminates forming the elasticized thigh panels 554 and
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of the diaper 20, the elastic leg feature 32 will be described with respect
to a’preferred enbodinent in which the elastic leg feature 32 is partially
comstruct ed WOH84/@M85knsi on-of other 10 elenents of the di af¥T/P893/08846 as
t he.packsheet 26 or the topsheet 24, preferably hoth the backsheet 26 and
the topsheet 24. The elastic leg feature 32 has &8cent er | eg zone 146 and a
pair of corner |leg zones 148, one at each end of the center |eg zone 146.

Th | 14 ' .
degl ;ﬁgée{ o fe|gt Zgggut @?]é §l$ﬂ§51ﬂ9r§1'd8rba%}§ @Eo,ebﬁe?f *“g‘?"]*‘ﬁ}ﬁ?‘gﬁ%fgﬁ%“.h’é-e form
typically the niddl e r&%q F"‘rié&r“’-ﬁé’?th tanipatesic The postips afythe singleopinse of

| eg zones 148 are cont ePastoserit ifatéFial quetitionee Inzehecfird6 winst asyiond56 forms

| ongi tudi nal | y_out-war dt“ %&*agn'ﬁﬂdﬁatgﬁ §d1eaft@.g%%{ t“ﬁgm n J,,, be Il?fminaif'ed

cor ner Ieg zones 148 ar egnmen

the wearer's thi gh5andifyagi %HFT'}FWR #W?Qﬁ’é'“% 0ot FF@@r‘%HBaﬂégﬁmnts of the
l eg edge 144. The elastic leg feature 32 conprises an elasticized |eg cuff
150 and at | east. one, preferably a pair of, elasticized thigh panels 154.
The el asticized leg cuffs 150 are p03|t|oned i n at

The extension force test for the elasticized:thigh panels 154

10. uses an INSTRON Model 4502 as avajlable from Instron Corporation
of Canton, Massachusetts. The INSTRON is set for a crosshead
speed of 500 mm/min, a chart speed of 500 mm/min, and with full
scale at 500 gramsf. The INSTRON will be allowed to.travel the
desired, claimed, or full elastic extension of the thigh panel.

15 (If the full extension of the thigh panel is less than the upper
limit claimed, then the test is stopped at this extension since

~ the extension forces at nonextensible areas should not be taken
- into account; i.e., the designed in-use extension limit has been
reached.) '

20 The sample to be tested is taken from the elasticized thigh
panel 154. The sample is preferably 25 mm (1 inch) by about 25 mm
to about 50 mm so that a sample of 25 mm (1 inch) in the direction
of stretch is tested. If an elasticized thigh panel sample of

.- this size cannot be obtained, the test may be carried out using a

25 modified size sample although this is not a preferred situation.
The ends of the sample are clamped using standard 1 inch (25 mm)
clamps with 1 inch (25 mm) between the clamps. (No zomes or areas
of the sample should be nonextensible excluding bond sites).

Each sample is run through a travel cycle to the. desired

30 claimed, or full extension of the elasticized thigh panel sample.
(The sample may be allowed to contract to also measure contractive
force.) A graph of extension force (gramsf¢) versus extension (mm)
will be generated. A total of ten samples are run. The extension
force at a given extension is the average of the values for the 10

35 samples.
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25 " least the center leg zone 146 of the elastic leg feature 32 while the
el astici zed thi gh panels 154 are positioned in the corner |eg zones 148.
The- el asticW@3/07454 cuffs 150 are elastically contracti BFFUSI3{0RR16

| ongi tudi nal_ direetion whjle the elasticized thigh panels 154 are

el astically expandable in at one direction at 3 an angle fromthe

| ongi tudinal direction, preferably along a curvilinear contour

correspondi ng to the cont Qur,.Of e . h I i Gi zed | uffs
150 oo di spased in ar Tedlin€piredEy Ebifumits of Tt RN 57T chibe
feature 32 so that theees itlustratedzand | descrikeds itowaudddbe oobuigus atel theise
the diaper against theskitus iftheharveaiatr varidis cth@stidhahgesdand a@defiications

150 are elastically contractihle.i n t Iangi N dj t]
14 While the el astici zée]‘h ?ggd'{aﬁf Ytﬂ'f@ﬁ %&?égéﬂpﬁ%ge anfggﬁtsg\b%r%ﬁrbsg o the
-5  invention. It is therefore intended to cover- in the appended
claims all such changes and modifications that are within the

scope of this invention.

10
15
20
‘25
30

35
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constructions, including stretch |[|am nates, heat shrinkable elastic
leg features, _or the like; a preferred elasticized |eg cuff construction
cortpri ses a pNAMYM4BE the topsheet 24, a 5 portion of the PEHLUSHYEB8ISE
and gne or nore elastic |leg nmenbers 152 operatively associated in an
elastically contractible condition with t¥e topsheet—24—the backsheet 26,
or both. Such a preferred construction is described inw!ﬁy Pat ent

3,860,003 entitled Contractable Side Portions For MMHJMM per"
O .

10 issued to Buell on January.14, 1975, which patent
herein by reference. In addition, a method and apparatus suitable for*
manufacturing a di sp¥@doieClagmedds: having el astical |y contractible
lleg cuffs-are described in U S. Patent 4,081,301 entitled Method and

Appar at-us for Continuousgly Atg. ' 14S e Sl

Strands to Predeterm ?\'ed f\Idég‘ﬁ;a}t%g% é%?f?@r?ss'g?k& shgps"rgb%gqg\gtsgr_ sgcnfég%n,_ 2

Articles” which issued to BIRGPPd ¥RiNlarediong a qxptgh fiegiom pewwegnsaid fiigst waist

i ncorporated herein by referegioe. ankhessidasetond amistrbegion]l52omyitudinal edges

operatively associated wit hhaving a curvilinear leg edge, and end edges, the absorbent
article comprising: ' '

a liquid pervious topsheet;
a liquid impervious backsheet joined with said topsheet;

an absorbent core having side edges and disposed between said
topsheet and said backsheet; and characterized by having

an elastic leg feature extending laterally outwardly from
each of said side edges of said absorbent core in said crotch
region, each said elastic leg feature having a center leg
zone and a pair of corner leg zones, one at each end of said
center leg zone, each said elastic leg feature comprising: .-

(i) an elasticized leg cuff positioned in at least said
center leg zone, said elastit_:ized leg. cuff comprising one or
more elastic leg members operatively associated in an
elastically contractible condition such that said elasticized
leg cuff 1is elastically contractible in generally the
Yongitudinal direction; and '

(ii) an elasticized thigh panel positioned in at least one of
said corner - leg zones, said elasticized thigh panel
comprising a stretch laminate comprising an elastic panel
member and an elongatable component, said stretch laminate
being mechanically stretched so that said elasticized thigh
panel is capable of elastically expadding beyond the original
planar state of the absorbent article in at least one
-~ direction at an angle from the longitudinal direction.
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t he Backsheet 26, so that the e 152 allowthe elasticized
| e cuff 150wW@94/@7481astically contr e | ongi t udi NRCT/US93/08816
direction (i.e., | ongi tudi nal I'y elastlcally contractible). The
elastic leg nenber. 152 is operatively325 associated in an

el astically contractible condition so that the elastlc | eg nenber(s)
gathers or contracts the el asticized l eg cuff 15 For exampl e

elastic |eg nenmbers P52 d8R absorbent: agkicie) of aq]ﬁl'"kehl whereine Séf'ﬁsﬂaétkfééed
| eg cuff 150 by extendi ng tthéghepadli conpeiseseaizero sbPainastrescmaminatel astic
| eg menber 152 to 30 either or both the topsheet 24 and the backsheet 26,
and allowing the elastic |leg nmenber 152 to_assune its relaxed or contracted
orientation. Alternatidvel yhe absegbend| aeticle ofLlajmhovhereim sajdyelasticized
addi'tionally be  operatithigh pareiScomprises a prétensfoned edtaétdhC ddnliyate.
contractible condition and subjected to nechanical stretching to 35 form
a pretensioned stretch |anm nate. _Further, the&~elastic |eg nmenber 152 can
be operatively associ atted iThe a3bserhesti azticle ofntlais: 2 on %Hhﬁ%‘ﬂoﬁ‘ﬂnsﬁr@uh
uncontracted state and thenahinagé eid elastically expandable in a curvilinear contour -

along said leg edge.

20~ the elasticized |eg cuff 1 @I m&k bet ween the t opsheet 24 and
a

5. The absorbent. article qf Claim 1 wherein said elasticized
thigh panel is positioned in said corner leg zone adjacent
said first waist region.

6. A disposable absorbent article having a first waist region, a
second waist region, a crotch region between said first waist -
region and said second waist region, longitudinal edges
having a curvilinear leg edge, and end edges, the absorbent
article comprising:

a liquid pervious topsheet;
a liquid impervious backsheet joined with said topsheet;

an absorbent core having side edges and disposed between said
tppsheet and said backsheet; and characterized by having

an elastic leg feature extending laterally outwardly from
each of said side edges of said absorbent core in said crotch
region, each said elastic leg feature having a center leg
zone and a pair of cprner' leg zones, one at each end of said
center leg zone, each said elastic leg feature comprising:

(i) an elasticized ‘leg cuff positioned in at least said
center leg zone, said elasticized leg cuff comprising one or
more elastic leg members operatively associated in an
elastically contractibie condition such that said elasticized

—
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to contract such as the materials. V\ﬂ directionally and
becorre el astic follow ng specific t mnmnmnmlgmheatl ng (heat
shrinkabl e VAWl c naterial 5). Mess of such nmt BETAYSPI/08816
di scl.osed in US. . Patent 3,819,401 issyed to 5 Massengal e, et al.
on June 25, 1974 and in U S. Patent 3,912, 585 i'ssued to Koch, et al. on
Cctober 14, 1975. A nore detail ed description of a manner for using a

heat - shri nkabl e el ast oneri caéégnam | & dgﬁ%%%qq{'h%“éf +ip3L ent, }eﬁéﬁaﬁ?r’ the .

i ssued to Kievit and Gsterh on nt “bein
i ncorporated herein by 10 qﬂ&?'@i"é\‘ﬁ?e""’#ﬁé asy; andi Ieg nmenbers 152 usef ul
in the present invention may take on a nunber of different sizes, shapes,

configurations, and materi aQ si BR' e%& zeéFattFﬁa%helﬁﬁu c%qu“gghwf% Jh? <aid

may be formed from one or- urallt qu
15" leg menbers may have v%nrwngewzeﬂmea?msp%gl iciged (bhigh pang), eompnsmg_
a stretch lammate comprising a portion of said topsheet, a

portion of said backsheet, and an elastic panel member
positioned therebetween, said stretch Taminate - being
mechanically stretched so that said elasticized thigh panel
is capable of elastically expanding beyond the original
planar state of the absorbent article in at 1least one
direction at an angle from the longitudinal direction.

7. The absorbent article of Claim 6 wherein one of said
elasticized thigh pane]s comprises a Zero strain stretch
1am1nate.

8. The absorbent article of Claim 7 wherein each of said
elasticized thigh panels comprises a zero strain stretch
Taminate. ' ’

9. The absorbent article of Claim 8 wherein said elastic panel
member comprises an elastomeric foam.

10. The absorbent -article of Claim 9 wherein said stretch

laminate is elastically expandable in a curvilinear contour
along said leg edge.:
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Ieg nenbers may conprise relatively narrow strands of elastonmeric materi al

or ‘a larger area patch of elastoneric material.

One el astoneric materi al

whith has beaMO9dI451t 0 be suitable for use as the el astic | egCFAUS37088K an
. f ( rubber foans or
pol yur et hane foans descri bed hereinafter for use as the elastoneric
materials of the elasticized thigh panels or the elasticized side panels..
Qther suitable elastomeric materials for use as the elastic | eg nenbers 152

el ast.oneric foam such as the 20

i nclude "live"

( synthetic or
(i ncluding heat-shrinkable elastonmeric fil

nat ur al

rubber

crossli nked natural

Af3

astoneric filnms 25
formed el astoneric scrim or

e v e

the like. In a preferred enbodinent as is shown in Figure 1, the elastic
| eg nmenbers 152 are elastic str ] th as the
nat ural rubber strands marketed |by Fulfjex Inc. 30
The elastic leg feature 32 further conp |se 1}panel 154
di sposed in at |east one, t he
el astic leg feature 32. Ised to
‘nmean t hat an.eleneng
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S ﬁorned (joined and positioned) in a particular place or 35 position as
a unitary structure with other elenents of the diaper or as a separate

el enent j oi nGWOPY0MEdt her el enent of the diaper.) The el asti cPEEAISII08816
panel.s 154 provide an el astically expandabl e 16 feature that provides a
nore confortable and contouring fit about the | eg of the wearer by
initially confornably fitting the diaper 20 to the leg and sustaining this
fit throughout the tine of wear since the elasticized thigh panels 154

all ow portions of the 5 elastic |l eg feat 32 to elastically expand
with the leg and return to their original. figuration when the |eg.
contracts. Wile the diaper 20 of the present invention preferably has the
el asticized thigh panels 154 di §podé@it—r—both—of68 +#0-»pnes 148
of the elastic leg feature 32; dlternatjvely, the diaper 20 iy be
provided with an el asticized thijgh. pane 15é14di sposeq34 35

" g
s0--{-1 - :: | —36,40,46
56  36,40,46 | LC_Q_ =sefede s . Y 1
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only in one of the corner |eg zones, particularly the corner |eg zone
posi ti oned adj acent the first waist region 56. The elasticized th| anel s
154 need to D¥OMHTEFLal |y expandable in at |east one directi S¢TAY %Mﬁﬁﬂble
to the 15 | ongi tudinal direction to better fit the |leg of the wearer by
provi di ng expan5|on in a direction that better follows the |eg. Elastlcally
;expandable in at | east one direction at angle to the |ongitudinal
‘direction" neans that the panel. can expand at |east at one point (or at a
nunber of or -all points) in a direction 20 ther than the | ongitudinal
direction and the lateral dirtection [err] tglgerr] fromthe | ongitudinal
direction). It should be not ed, however that segnents of the panel nmay be
el astically expandable in the | ofgTQcH ettd® pmovi ded
that expansion at an angle is| provi : bnt .
Preferably, " the 25 el asticize elautlcally
expandabl e generally in a curvil >
shape of the |eg edge 144 |n the
termelastically e

. o 67
36,4048 | s30| 47’\ 589 sao\

36,40,48

fo————T72 ——tte———(8 72
_ .
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the elastic feature is capable of expanding in different 30 di rections
along the feature in a manner such that the directions of expansion follow
a curved line. Thus, as shown by the dashed |ines of stretching shown in
Figure 1, the elast|C|zed t hi gh panel s 154 are capabl e of elastically

~expandi ng al ong fhe curved segment of the lg 144t~ e Gu £10)
zones 146. As 35 discussed hereinafter, RA@#%E%F :*”ﬁHSJOQdDg
achi eved by stretching the | amnate at an ah RELPIEN 1 BRGEDgyd° 1PE° R

~Generall'y, .the stretching is done at a right Erighisneh tHEsed Htpag@'dgﬁ
line at the particular point on the |eg edg¢ i(she: waged g PnRRset

stretch; however, other patterns are possi bl &Z; Abidizradi ng: pagst -tﬁal*%géﬁns o]r
other differential stretch patterns. The el gasticized thigh panﬂﬁ¥a5&4

conprise a stretch lam nate 5 156 so that H}ﬁ'}f'(ﬁﬁtﬂﬂﬂm _______ panel s
are capabl e of 5expandi ng

ABSORBENT ARTICLE WITH DYNAMIC ELASTIC
LEG FEATURE COMPRISING ELASTICIZED THIGH PANELS

o

FIELD OF THE INVENTION
The present invention relates to absorbent articles such as
15 diapers, incontinent' briefs, diaper- holders, and the like, and
more particularly, to absorbent articles having elastic leg
features providing dynamic fit about the wearer as well as-
‘improved comfort characteristics of the absorbent article.

20 BACKGROUND OF THE INVENTION -

Infants and other incontinent {individuals wear absorbent
articles such -as diapers to receive and contain urine and other
body exudates. Absorbent arti_cles function both to contain the
discharged materials and to isolate these materials from the body

25 of the wearer and from the wearer’s garments and bed clothing.
Disposable absorbent articles having many different basic designs
are known to the art. For example, U.S. Patent Re. 26,152,
entitled "Disposable Diaper® issued to Duncan and Baker on January
31, 1967, describes a disposable diaper which has achieved wide
30 acceptance and commercial success.

In order to provide better fit and reduced leakage about the
leg of the wearer, absorbent articles have been provided with
elastic leg closures. U.S. Patent 3,860,003, entitled

_ "Contractable Side Portions For Disposable Diaper®", issued to
35 Kenneth B. Buell on January 14, 1975, describes an elasticized leg
cuff disposable diaper which has achieved wide acceptance and
commercial success. U.S. Patent 4,743,241 issued to Igaue et al.
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beyond the original planar state of the diaper 20. The stretch |amnate 156
conprises an el astic panel nenber 158 and an el ongat abl e conponent
(typically the topsheet 24, the backsheet 26, or both) that have been
mechanically stretched as hereinafter 10 ‘"described. This-stretch. -

| ami nate 156 al |l ows for expansi on of the el asticized thigh panel 154 well
beyond t he di nensions of the circunference of o he | eg openi ng and beyond
the initial dinmension of the | eg edge 144 (beyond the planar state of the
di aper 20 itself). (i.e., The elasticized thigh panels 154 are capabl e of
15  expandi ng wel | obeaynd o, hd988,madescotbesf at Bespbkakiunfdﬂﬂﬁu?cenaofngt he Wideed

di mensi on of the | e é?ﬁé{l&ﬁ o(egfg}tl??nggl ltcl?&lﬁh gérﬁ@d‘)ftot erio%g )

initially formng t I'a er SO as %m)vement
Wil e the stretch Ia‘Fﬁsﬁu'fﬂa°ﬂ5@‘%n§§“bé°c5¢¢é‘$ﬁuﬂ%‘édﬂquﬂw dleago thedeg of the
configurations; as wéuren is'wéilgus @ high Bensioh cfophrddacid déskagdS preferably

LSt et bl MWEPTE oy o, A il IR ol

t he backsheet 26 orelasthc 1egsglosures still have a tendency to gap or e too tight
about the leg during use. As the wearer goes from a standing
position to a sitting position, changes occur in the body
measurements, particularly in the hips and buttocks, of the wearer

10  thereby causing the diaper to have to change its dimensions to
accommodate the changes in the wearer’s dimensions. Conventional
disposable diapers are made of nonelastic cover mater'ia'ls_ which
are unable to elastically expand to accommodate these wearer

~ changes and have elastic leg features unable to fully elastically

15 expand without placing undue pressure on the wearer’s legs. Thus, |
the elastic leg features and the materials making up the elastic
leg features are unable to dynamically elastically expand to
accommodate these body dimensions as the wearer moves. As a_
result, the elastic leg feature tends to gap away from the leg

20 causing an increased likelihood of leakage or ‘undue pressure may
be applied to the leg that can cause skin marking..

Thus, it would be advantageous to 'provi'de an absorbent
article having elastic leg features that provide better fit.

~ Therefore, it is an object of the. present invention to
25 provide an absorbent article having dynamic fit about the leg of
- the wearer.

It is a further object of the present invention to provide an -
absorbent article having an elastic leg feature that provides
sustained dynamic fit as the wearer moves.

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

SUMMARY OF THE INVENTION .

35 The present invention provides absorbent articles such as
disposable diapers, incontinent briefs, diaper holders, training
pants and the 1ike, that have an elastic leg feature that provides
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preferably between the topsheet 24 and the backsheet 26. In a 25
preferred enbodi nent of the present invention, the elastic panel nenbers
158 are .operatively associated in an untensioned state so as to forma
"zero strai.n" styetch l'am nate. As used herein, the term"zero strain”
stretch lam.nate refers to a lamnate conprised of at |east two plies of
~material-which are secured to one another 30 3 along at l.east a portion of |
their coextensive surfaces while-in a substantially untensioned ("zero
strain") condition; one of the plies conprising a material which is
stretchabl e and el dynasierfid gtound theilegi of thewearersuSsch abserbegt asticles

;25 ensi Onedddi lrfengiceﬂﬁ-iaét ﬁar_ qnqnlmpl bg@gf»wsibﬁo?sﬁeetpe ﬁasimel.n nplepeiots)
cl'astoner ¢y 5o t nbacksEREL ab abEeHRTE chre Gibeihea WA FRE Shashiet ang the ,
degree, permanent | packshegtit and san telastiepdeg r taatuea: compnisingaapl plastieized| e
18 5 leg cuff and elasticized thigh panels. The elasticized leg cuff
is positioned in at least the center leg zone of the elastic leg
featuré, and comprises one or more elastic leg members operatively
associated in an elastically contractible condition so that the
leg cuff is elastically contractible in generally the longitudinal

10 direction. Thus, the elasticized leg cuffs tend to draw and hold

' the diaper against the leg of wearer, particularly the inner
portions of the leg. The elasticized thigh panels comprise a
stretch laminate that is mechanically stretched so that the
elasticized thigh panel is capable of expanding beyond the

15 original planar state of the absorbent article in at least one
direction at an angle from the Tlongitudinal direction. . The
stretch laminate préferably comprises a zero strain stretch
laminate comprising a portion of the topsheet, a portion of the
backsheet, and an elastic panel member positioned therebetween.

20 In an alternative embodiment of the present invention, the
elastic panel members of the elasticized thigh panels and the
elastic leg member of the elasticized leg cuff comprise the same
piece of elastomeric material. '

In a further alternative embodiment, the absorbent article

25 additionally comprises elasticized side panels comprising a side
panel stretch laminate comprising an elastic side panel member and
an elongatable component (typically the topsheet and/or the
backsheet), wherein the elastic side panel member, the elastic

~ panel members of the elasticized thigh panels, and the elastic leg

30 member of the elasticized leg cuff are formed of a single piece of
elastomeric material. The single piece of elastomeric material is '
mechanically stretched in the side panels to provide lateral
expansion and in the corner leg zones of the elastic leg feature

_ to provide expansion in at least one direction at an angle to the

35 longitudinal direction (preferably in a curvilinear contour) and

~ is at least operatively associated in an elastically contractible
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forces, it will not fully return to its original undeforned. configuration
Fhe resulting "zero strain" stretch |amnate is thereby rendered
el astically expandable, at least up to the point of initial stretching, in
. the direction of initial stretching by 5 mechanically stretching the
. lam nate..” Exanples of such "zero strain" stretch lamnates are disclosed.
. in U S Patent 2,075,189 issued to Galligang et al. on Mrch 30, )
+1937; U S. Patent 3,025,199 issued to Harwood on March 13, 1962,
US Patent 4,107,364 issued to Sisson on August 15, 1978; U. S
Patent 10 4, 209, tdditiosuén the Sestem leg Zomes Prefersbly iangensrslly ptheent

4,834, 741 issued to,@apgﬁ Pl ¥hrecefbn.1989. Each of these patents are
i ncor porated herein by re? '

_ erence Lvely | ¢ panel nenber
can be operatively associ ated inBgﬁkiﬁéﬂgigﬁﬁhé%ﬁh@igﬁ&gﬁhithe resul t ant
| ami nate then subj ect ecWitide nthehspectfiication concdudes nth oc¥admsn particularly
pretensi oned sty et C&ihmgn\gmaf-andwst%&wl@aihh@ théSubfedtanslteFEwrIes &Y

ContFacti bl o ond! LTRGATdEd £ foraig thesBresent JUEBmaf 13.baldred, et €he 'Y

contracts the | anm nixivention will be better understood from the following description
which is taken in conjunction with the accompanying drawings in
which 1ike designations are used to designate substantially

10 identical elements, and in which:

Figure 1 is a plan view of a disposable diaper embodiment of
the present invention having portions cut-away to reveal
underlying structure, the outer surface of the diaper facing the
viewer; '

15 Figure 2 is a plan view of an alternative disposable diaper
embodiment of the present invention wherein the elastic leg
closure comprises a single elastomeric member; and

Figure 3 is a plan view of a further alternative disposable
diaper embodiment of the present invention wherein the elastic leg

20 closure and side panels comprise a single elastomeric member.

TA S : VENT]O!

As used herein, the term “absorbent article® refers- to
devices which absorb and contain body exudates, and, more
specifically, refers to devices which are placed against or in

25 proximity to the body of the wearer to absorb and contain .the
various exudates discharged'from the body. The term 'disposable'
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an

~ absorbent article (i.e., they are intended to be discarded after a

30 single use and, preferably, to be recycled, composted or ptherhise
disposed of in an environmentally compatible manner). A “unitary®
absorbent article refers to absorbent articles which are formed of
separate parts united together to form a coordinated entity so
that they do not require separate manipulative parts “like a

35 separate holder and liner. A preferred. embodiment of an absorbent
article of the present invention 1is the unitary disposable
absorbent article, diaper 20, shown in Figure 1. As used herein,

This is the replacement sheet
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(A nore detailed description of a manner in which elastoneric 20

miterials may be secured in an elastically contractible condition can be
found in the above referenced U S. Patent 3,860,003 and U. S. Patent :
4,081, 301; both .patents being incorporated herein by reference.) Wile
either of the elasticized thigh panels 154 of each elastic leg feature 32
may cornprise a pretensioned stretch 25 | afi nate or a zero strain stretch
laminate (e.g., the elasticized thigh panel adjacent the first waist region

2 acant t he- back i, teth PalgBsR” sePiRs)eh dn: MsoPodnb yrET YRRy ok BET o
or vice verse); i finfants andringontdnpatdipeesons that Hi scwors: abaut cthe: lawgn Bwso
o hat o, oSt pr o e earera, 1€ 3hANG 65 uRduTRecHy AoMever) TEndt) B Brestnt
I 2215t a i)'ort [ onpo "‘feﬂgp"!'\[/ijét@ 9 ﬁﬁﬁ%@eﬁ% °é§ﬁ'§a?|§’§+r:}§§{ haé'ttg]l&ét f'td'péf\él
menmber 158 i s§subjincontinend briefisiniincontinentcundergaymeats, diapercholders and
permanently el ong{ieps, feRifin@ A et GarneREDOBAITNIng ParfisGr A8l Yhe Nekd.opsheet
24 and the backsheet ?? urgfitrfse gt'r) atncblieu -of the diaper 20 of the present
invention in its flat-out, uncqntracteq state (i.e., with elastic
. induced contraction pulled out except in the side panels and thigh
10 panels wherein the elastic is left in its relaxed condition) with
~ portions of the structure being cut-away to more clearly show the
construction of the diaper 20 and with the portion of the diaper
20 which faces away from the wearer, the outer surface 52, facing
the viewer. As shown in Figure 1, the diaper 20 comprises a-
15 containment assembly 22 preferab'ly comprising a liquid pervious.
topsheet 24, a liquid impervious backsheet 26 Jjoined with the
topsheet 24, and an absorbent core 28 disposed between the
topsheet 24 and the backsheet 26; elasticized side panels 30; an
elastic leg feature 32; an elastic waist feature 34; and a closure
20 system comprising a dual tension fastening' system generally
multiply designated as 36. The dual tension fastening system 36
preferably comprises a primary fastehing system 38 and a waist
closure system 40. The primary fastening system 38 preferably
comprises a pair of securement members 42 and a landing member 44.
25 The waist closure system 40 is shown in Figure 1 to preferably
comprise a pair of first attachment componént_s 46 and a second
attachment component 48. The diaper 20 also preferably comprises -
a positioning patch 50 located subjacent each first attachment
component 46. The elastic leg feature 32 preferably comprises (i)
30 an elasticized leg cuff 150 comprising one or more elastic leg
members 152 operatively assoc_iated in an elastically contractible
condition, preferably between the topsheet 24 and the backsheet
26, such that the elasticized leg cuff 150 d{s elastically
contractible in generally the longitudinal direction; and (ii) at
35 least one, preferably a pair of, elasticized thigh panels 154
comprising a stretch laminate 156 comprising one or more
‘elongatable components, typically the topsheet 24 and the
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| am nate 156. The stretch lam nate 156 is then allowed to return 19 to
ists substantially wuntensioned condition. Particularly preferred

. met hods and apparatus used for making stretch |am nates out. of an

el ongat abl e component(s) (the topsheet and. the backshget)*<and an

el astoneri ¢ nmenber positioned between the san%E'S use neshing
corrugated rolfs to nechanically stretch he conponents. A di scussion
of suitabl e apparatus and nmethods for nechanically stretching portions of a

di aper is contai nedpjdkshée?: zé%ahﬁ‘d‘tan“elja%iegﬁﬂnélsﬁm"tl‘Ss.Si R Oﬂzgﬂﬂ il Pbife 1

1078 and U S PReny A i, Tirses SR AR A Bamisetly sateheduse,
Eat _egt 5, 14g, _EIS_(7)9i " thathdbie Fei_rasfsmjaed]tttdlghyp&eﬂ eflb4i isg ciprbieSbfaéhsS!¢£ﬂyBed
o Veber and R gha fo:aﬁo“ﬁskifo‘{"‘éﬁ%"l{‘%&?ﬁ‘?gt‘év i, ST 4 Biipe (che
gatable components) in at Teast one direction at an angle from
' the longitudinal direction. (The direction of stretch in the
thigh panels and the side panels are denoted by dashed lines.)
The diaper 20 is shown in Figure 1 to have an outer surface
52 (facing the viewer in Figure 1), an inner surface 54_oppos_ed to
10 the outer surface 52, a first waist region 56, a second waist
region 58 opposed to the first waist region 56, a crotch region 59
positioned between the first waist region and the second waist
region, and a periphery 60 which is defined by the outer perimeter
or edges of the diaper 20 in which the longitudinal edges are
15 designated 62 and the end edges are designated 64. The inner
surface 54 of the diaper 20 comprises that portion of the diaper
20 which is positioned adjacent to the wearer’s body during use
(i.e., the inner surface 54 generally is formed by at least a
portign of the topsheet 24 and other components joined to the
20 topsheet 24). The outer surface 52 comprises that portion of the
diaper 20 which is positioned away from the wearer’s body (i.e.,
the outer surface 52 generally is formed by at least a portion of
the backsheet 26 and other components joined to the backsheet 26).
The first waist region 56 and the second waist region 58 extend,
25 ' respectively, from the end edges 64 of the periphery 60 to the
crotch region 59. The waist regions each comprise a central
region 68 and a pair of side panels which typically comprise the
outer lateral portions of the waist regions. The side panels
positioned in the first waist region 56 are designéted 70 while
30 the side panels in the second waist region 58 are designated 72.
(In the discussion that follows, unléss otherwise noted, the
diaper 20 will comprise a pair of side panels in each waist
‘region. While it is not necessary that the pairs of side panels
or each side panel be identical, they are preferably mirror images
35 one of the other.) .In a preferred embodiment of the present
invention, the side panels 72 positioned in the ‘second waist
region 58 are elastically extensible, preferably elastically
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co- pendi ng, conmmonly assigned, U S. Patent Application Serial No. 15

07/ 662, 536 entitled "I nproved Met hod And Appar at us For
Incrementally Stretching A Zero Strain Stretch Lam nate Wb To I npart

El asticity Thereto"; P&G Case 4339; filed by Gerald M Weber:-et-:-al- on
February 28, 1991; and U. S. Patent Application Serial No. 07/662, 537
entitled "I nproved Met hod And Apparatus For 2D Increnentally Stret chi ng
Zero Strain Stretch Lami nate Web I n A Non-Uni form Manner To | npart

Buel | ot al on PeSXeRgblsy thocthe datpralr %ﬁﬁsﬁiﬂ%ikﬁ%@?ﬁ?””et "B
i ncor por at ed her ei patgisr 80ps en(ibe laterahedineetionr 4 dinecbton’ or ﬁd)dlrh)ngst he
et Sh ot net s | e PRSBEhe eSO (HELAT U 48 YHBHI- R O of
pairs of corruga?ﬁﬁl‘i)i g‘?lg i ¢ |Wg$€ud85el dﬂﬁﬁéﬁ%s( Wewé’ﬂa‘?f 351‘93?7)
stretch the "zéro being ndeflined nas ethﬁ directionstpacatled ttoi ghepdoagitiadihadr e
arrayed in the desi ﬁfi?ﬁm‘ 'sEur ma?co?irgefﬂﬂue@ m&m&a% trﬂcﬁn ss)
direction at an an romt Lrectilan. i Cu
the rmeshing teet gggﬁirectr%on extending through ?he I?;IE'?i(:kmass of’
the diaper 20.) Figure 1 shows a preferred embodiment of the
diaper 20 in which the topsheet 24 and the backsheet 26 have
10 length and width dimensions generally larger than those of the
absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond the edges of the absorbent core 28 to thereby form the
periphery 60 of the diaper 20. .
The containment assembly 22 of the diaper 20 is shown in
15 * Figure 1 as comprising the main body (chassis) of the diaper 20.
The containment assembly 22 comprises at least an absorbent core
28 and preferably an outer covering layer comprising the topsheet
24 and the backsheet 26. When the absorbent article comprises a
separate holder and a liner, the containment assembly 22 generally
20 comprises the holder and the liner (i.e., the containment assembly
22 comprises one or more layers of material to define the holder
while the liner comprises an absorbent composite such as a
topsheet, a backsheet, and an absorbent core.) For unitary
absorbent articles, the containment assembly 22 comprises the main
25 structure of the diaper with other features added to form the
composite diaper structure. Thus, the containment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.
The absorbent core 28 may be any absorbent means which is
30 generally compressible, conformable, non-irritating to ~the
wearer’s skin, and capable of absorbing and retaining 1iquids such
as urine and other certain body exudates. As shown in Figure 1,
the absorbent core 28 has a garment surface 100, a body surface
101, side edges 82, and waist edges 83.
35 The_absorbent core 28 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of liquid-absorbent
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arranged in a desired curvilinear configuration to provide expansion al ong
tthe desired curvilinear contour, nost preferably to be perpendicular to the
tangent of the point along the |l eg edge 35 144 to provide the maxi num
stretch. The elastic panel nenbers 158 may take on a nunber- of different
sizes, shapes, configurations and nmaterials. One 20 el astoneric
material - which- has been found to be esmgecially suitable for use as
the el astic panel member 158 (especially for "zero strain" stretch '

| am nates) is an el astoneric foam having an el ongation to break of at | east

about 400% and an eRatardalm commasdy yised jn dbenosablsodifpant apd rotha Abserbenty) e
wi dt h at 50% ext ensipglicdbs i suth Uats ténmii ietdd| woodt pulp Fiiehpi sigenerialty aeferired

[ oams uhi h have besr S8 Rt “Briglfd 4F ey “PuEARR, spsGiBAR iR 15°

include creped cellulose wadding, meltblown polymers including

5 coform, cross-linked cellulosic fibers, tissue including tissue

wraps and tissue laminates, absorbent foams, absorbent sponges,

superabsorbent polymers, absorbent gelling materials, or any

equivalent material or combinations of materials. The

configuration and construction of the absorbent core may also be

10 varied (e.g., the absorbent core may have varying caliper zones, a

hydrophilic gradient, a superabsorbent gradient, or lower average

density and lower average basis weight acquisition zones; or may

comprise one or more layers or structures). The total absorbent

capacity of the absorbent core 28 should, however, be compétib]e

15 with the design loading and the intended use of the diaper.20.

Further, the size and absorbent capacity of the absorbent core 28

may be varied to accommodate wearers ranging from infants through
adults.

A preferred embodiment of the diaper 20 has an asymmetric,

20 modified T-shaped, absorbent core 28 having ears 102 in the first

waist region 56 but a generally rectangular-shape in the second

waist region 58. This configuration allows wider elasticized side

panels 30 in the second waist region 58. An exemplary absorbent

structure for use as the absorbent core 28 of the present

25 invention that has achieved wide acceptance and commercial success

is described in U.S. Patent 4,610,678 entitled "High-Density

Absorbent Structures® issued to Weisman and Goldman on September

9, 1986. U.S. Patent 4,673,402 entitled "Absorbent Articles With

Dual-Layered Cores" issued to Weisman, Houghton, and Gellert on

30 June 16, 1987; and U.S. Patent 4,888,231 entitled "Absorbent Core

Having A Dusting Layer" issued to Angstadt on December 19, 19893

also describe absorbent structures that are useful in the present

invention. The absorbent core 28 may also comprise the

commercially successful absorbent member described in U.S. Patent

35 4,834,735, entitled "High Density Absorbent Members Having Lower

Density and Lower Basis Weight Acquisition Zones®, ‘fssued to

Alemany and Berg on May 30, 1989. The absorbent core may further
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caliper of approximately 50 mls and a density of 13.3 pounds per 10 cubic
foot (0.214 [err]), such as is available fromFulflex Inc. of M ddletown,
Rhode |sland; or as avail able from Ludl ow Conposites Corporation of
Fremont, Chio- aad marketed under the tradename Baby Foam or (b)-- -

pol yur et hane foans having a caliper of approximately 80 mls and a density
of approxi mately 2.06 pounds 15 per cubic fodt (0.033 [eri]) such as is
avai | abl e from Bri dgestone of Yokohama, Japan and narketed under the

tradenane Bridgestone SG pol yyrethape,foa r as | | abl r Gener.al
Foam of Par anus, N&W‘Eﬁi?%ey a%& mar K&t ed E&fgr thgﬁ%@i gnﬁf‘gﬂ%ﬁg ah .
Pol yur et hane Foam hoqui40&iion/dixtnibutden ¢ govee of ashemicalty mst tffeneds fibersse

as the 20 elastic ﬁﬁ?ﬁéiombﬁe% 16 1 dbsbrbint  IsturagesS Yarbet as Wetdred’ dh
rubber, other synt

(i ncl udi ng heat shFSIt’é@g'Sf'r@ 2@5{ glrﬁ?w b??‘?ﬁ@)%gf‘éﬁ“gls %Jﬂgﬁcrsﬁ‘gc]; :OW?"NG’

el astoneric woen GAbsurbentseArtiebe, WithsEbasticc WadstpoEeatawes and knhanced
ngS;Fg‘;“ g ngg’?v?ﬁgs @%E?‘égﬂgap[]anﬁgﬂehﬂ&g- fﬁidat{ncﬂebr]ﬁﬁryf |28¥‘”19b£';_ Rh@Yne 1,

material (el astomet-8- pRatent. 5,1%9.34%,”%497: %f?itﬁency A(_gsor?be% Rﬂ%llgs For

' T Incontinence Management®” issued to Young, LaVon and Taylor on

September 15, 1992. A1l of these references are incorporated

10 herein by reference. _ : '

The backsheet 26 is positioned adjacent the garment surface

100 of the absorbent core 28 and is preferably joined thereto by

attachment means (not shown) such as those well known in the art.

For example, the backsheet 26 may be secured to the absorbent core

15 28 by a uniform continuous layer of adhesive,mi"'patterned layer of

adhesive, or an array of separate lines, spirals, or spots of

adhesive. Adhesives which have been found to be satisfactory are

" manufactured by Century Adhesives, Inc. of Columbus, Ohio and

_ marketed as Century 5227; and by H. B. Fuller Company of St. Paul,

20 Minnesota and marketed as HL-1258. The attachment means will

preferably comprise an open pattern network of filaments of

adhesive as is disclosed in U.S. Patent 4,573,986 entitled

"Disposable Waste-Containment Garment", which. issued to Minetola

and Tucker on March 4, 1986, and which is incorporated herein by

25 vreference. An exemplary attachment means of an open pattern

network of filaments comprises several lines of adhesive filaments

swirled into a spiral pattern such as is illustrated by the

apparatus and methods shown in U.S. Patent 3,911,173 issued to

Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to

30 Zjecker, et al. on November 22, 1978; and U.S. Patent 4,842,666

jssued to Werenicz on June 27, 1989. Each of these patents are

incorporated herein by reference. Alternatively, the attachment

means may comprise heat bonds, hressure bonds, ultrasonic bonds,

dynamic mechanical bonds, or any other suitable attachment means

35 or combinations of these attachment means as are known in the art.

The backsheet 26 is impervious to liquids (e.g., urine) and

is preferably manufactured from a thin plastic film, although

This is the replacement sheet

date: 0 2 SEP 1996




The | ength and width of the elastic panel

menbers 158 are dictated by the

di aper's functional design. In the particul ar enbodi nent shown in Figure 1,

the el astic panel

menbers 158 have a crescent 30 noon shape. It has been

found that this shape is desirable froma product performance, process,
aest heti cs standpoi nt. However, many ot her shapes are possible in the
design of the elastic panel nenbers 158. Basel® upon the materials used a
t he manner of constructing 35 the el asticized thigh panels 154, the

t f t "i,.n- ' t f h I
Ehi ah panel s ar o poBhe A1ESIENG,) a1, PPeusous BRRFIRTF By Afad Bhcimde At

pressure on 21 tused slbamim‘ tHee tamr'efﬂexfbhe ev&fem;lm nfaterials oihitlneare |

el asticized thigh %ﬂﬁﬁ @r Qnd" & ra,tqga 11y S BitUe nEPa'IaQ‘hHﬁe ?Qg
gr ansf _?t extens Oré:sontourg of ‘the’ hy uman gEoJTm %ks?neet a%) tP"‘!‘"!"
5 exudates absorbed and contained 1n the absorbent core 28 from

10

15

20

25

30

35

wetting articles which contact the diaper 20 such as bedsheets and
undergarments. The_ backsheet 26 may thus comprise a woven or
nonwoven material, polymeric films such as thermoplastic films of

and

nd

polyethylene or polypropylene, or composite materials such as a .

filni-coated nonwoven material. Preferably, the backsheet is a
thermoplastic film having a thickness of from about 0.012 mm (0.5

_mil) to about 0.051 mm (2.0 mils).

In a preferred embodiment of the present invention, at least
a portion of the backsheet 26 1is subjected to mechanical
stretching in order to provide both a "zero strain" stretch
laminate that forms the elasticized side panels 30 and/or the

elasticized thigh panels 154 and, optionally, to prestrain a -

portion of the backsheet coinciding with the other elastic
features. Thus, the backsheet is preferably elongatable, most
preferably drawable, but not necessarily elastomeric, so that the

backsheet will, upon mechanical stretching, be at least to a

degree permanently é'longated such that it will not fully return to -

its original undistorted configuration. In preferred embodiments,
the backsheet can be subjected to mechaniqa'l stretching without
undue rupturing or tearing. Thus, it is preferred that the

_backsheet have an ultimate e]o'ngation to break of at least about

400% to about 700% in the cross-machine direction as measured
using a method consistent with ASTM D-638. Thus, preferred
polymeric films for use as the backsheet contain a high content of
linear low density polyethylene. Particularly preferred materials
for the backsheet include blends comprised of about 45-90% linear
Jow density polyethylene and about 10-55% polypropylene.
Exemplary films for use as the backsheet of the preseni invention
are manufactured by Tredegar Industries, Inc. of Terre Haute,
Indiana under the des:gnatwn RR8220 blend for blown films and
RR5475 blend for cast films. The backsheet 26 is preferably
embossed (typically, to a caliper of about 0.127 mm (5.5 mils))
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I nches), preferably |less than or equal to about 350 gransf, nore 5
preferably less than or equal to about 300 gransf, at extensions of between
about 25 mm (1 inch) and about 50 nm (2 inches). These force/extension
characteristics of the elasticized thigh panels represent .the primry
design criteria. The el asticized thigh panels of the present invention .
are nore preferably designed to 10 have fodde/extension characteristics
such that the extension forces of the elasticized thigh panels are |ess

than or- equal to about 400 pr ef any ess.t or equal to
about 350 gransf, FrDP‘%"% «?IE{‘E' g's""? fle,n oPorey 1P n'tqgk%\b arange.-
gransf, at extensi Burthef, tth’evxbnkshtﬂtut%Zﬁamemit vaporsartd escape f®mlBhe nm
(3 inches). Wil ebsfo? Sé‘mn%y& eSI gar@arthmrel)auimetbﬁﬁl Preléiting

t hi gh panel s appear br oader, t r esign criteria since
t he ext ension rangé’é"d&f'%s Srom@assing; %\'P‘I‘q HEF h’g@'&éﬁ&zed by those of skill

in the art thab these Hhesisjze wfi the ibacksheet i26 fndictatedrbyvdhe sireoft bie
el astici zed thigh E@ bfntmé%h d%ﬂoeﬁetadfkphi'oaé’iiﬁg%émwd i ngh)a

g({ gnmSISSnrr}ﬂo'; geZG| p em'edS te{ngof tﬁe rﬁcﬂs@e?' 99 has a dif?ed hourglass'

shape extending beyond the absorbent core 28 around the entire
diaper periphery 60. Preferably, the backsheet 26 is much wider

10 than the absorbent core 28 in the second waist region 58 so that
the side panels 72 in the second waist regidn 58 are generaﬂy
wider in the lateral direction than the side panels 70 in the
first waist region 56.

The topsheet 24 is positioned adjacent the body surface 101

15  of the absorbent core 28 and is preferably joined thereto and to
the backsheet 26 by attachment means (not shown) such as those
well known in the art. Suitable attachment means are described -
with respect to joining the backsheet 26 to the absorbent core 28.
As used herein, the term “joined" encompasses configurations

- 20  whereby an element is directly secured to the other element by
affixing the element directly to the other element, and

, configurations whereby the element is indirectly secured to the
- | other element by affixing the element to intermediate member(s)
which in turn are affixed to the other element. In a preferred

25 embodiment of the present invention, the topsheet 24 and the
backsheet 26 are joined directly to each other in the diaper
periphery 60 and are indirectly joined together by 'direct'ly
Joining them to the absorbent core 28 by the attachment means (not
shown).

.30 The topsheet 24 is compliant, soft feeling, ~and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
liquid pervious permitting liquids (e.g., urine) to readily
penetrate through 1its thickness. A suitable topsheet may be
manufactured from a wide range of materials, such as porous foams;

35 reticulated foams; apertured plastic films; or woven or nonwoven
webs of natural fibers (e.g., wood or cotton fibers), synthetic
fibers (e.g., polyester or polypropylene fibers), or a combination
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than or equal to the designed target extension force. (Thus, for the

addi tional increnental extension of between 50 nmm (2 inches) and about 76

nm (3 inches) the extension forces are |l ess than or 25 equal to about 400
gramsf, preferably 350 gransf, nore preferably 300 granmsf. :ln'a preferred

enbodi ment of the. present invention, the diaper 20 further conprises

el asticized barrier cuffs 84 for providing i nd2oved contai nment of |iquids
and ot her body exudates. 30 Each el asticized barrier cuff 84 nay conprise

several different enbodi nents for reducing the | eakage of bod xudates in
the 1 egs. (The barr PErnaturals apd sygkhetig ﬁﬁ‘@@'onﬂ'?}r;ﬁgmm'sbh"r éf%%?eheéﬂ i‘osials

Et ?nd- uz ggg f gbsconh&leﬂﬁem hiydrophobicemdtapialic tmbetters hsolatis thetweayer’s). skin
at ent 4, , entg] "D.s e i+Cl oy i n
El astici zed Fl aps"” b Yapfds; UReRThés ’éﬁi‘}i‘g gﬁfﬁ%&h ‘%?35218953?&‘@%5" n

| : i d ripes a
di sposabl e di aper haveWe$"}st and- up” el asticized flaps (barrier cuffs) to

i mprove the contsai nment Iafa tppefdregd embodiment of the present invention, at least
' a portion of the topsheet 24 is subjected to mechanical stretching

in order to provide a "zero strain® stretch laminate that forms

the elasticized side panels 30 and/or the elasticized thigh panels

154. Thus, the topsheet is preferably elongatable, most

10 preferably drawable, but not necessarily elastomeric, so that the

topsheet will, upon mechanical stretching, be at least to a degree

permanently elongated such that it will not fully return to its

original configuration. In preferred embodiments, the topsheet

can be subjected to mechanical stretching without undue rupturing

15 or tearing of the topsheet. Thus, it is preferred that the

topsheet have a low cross-machine direction (lateral direction)

yield strength. o

There are a number of manufacturing techniques which may be

used to manufacture the topsheet 24. For example, the topsheet

20 may be a nonwoven web of fibers. When the topsheet comprises a

nonwoven web, the web may be spunbonded, carded, wet-laid,

meltblown, hydroentangled, combinations of the above, or the like.

A preferred topsheet is carded and thermally bonded by means well

known to those skilled in the fabrics art. A preferred topsheet

25 comprises staple length polypropylene fibers having a denier of

~ about 2.2. As used herein, the term “staple length fibers® refers

to those fibers having a length of at least about 15.9 mm (0.625

inches). Preferably, the topsheet has a basis weight from about

18 to about 25 grams per square meter. A suitable topsheet is

30 pmanufactured by Veratec, Inc., a Division of International Paper
Company, of Walpole, Massachusetts under the designation P-8.

The elastic leg features 32 of the present invention provide '

improved dynamic fit about the leg. Each elastic leg feature 32

extends laterally outwardly from the side edge 82 of the absorbent

35 core 28 in the crotch region 59 and generally forms at least a

portion of the longitudinal edge 62 of the diaper 20, typically

the curvilinear side notch portion of the longitudinal edge 62,
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22 reglons U S. Patent 4,695,278 entitled Absorbent Article Having Dual
Cuffs" issued to Lawson on Septenber 22, 1987, describes a disposable

diraper having dual cuffs including an el asticized |leg cuff (gasketing

cuff) and an elasticized barrier cuff. US. 5 Patent 4,704,115 entitled"
"Di sposabl e Wai st Cont ai nnent Garnent” issueq to Buell on Novenmber 3, 1987,

di scl oses a di sposabl e di aper or incontinent 6arnent havi.ng

si de- edge- | eakage-guard gutters configured to contain free |iquids. mnthln

b&ﬁ ga;ggﬂt 10Eag|haﬁ>ét Iegupgeéi teat is 2t Im rargﬁgwd hEvug| ntﬂav mitqetem
u S t0
simlar to any of §gt‘f ﬁi’f}sp” P?I% rﬁ&ﬁ?gpeg %ﬂeteéf?d from -
stand-up fl aps destl'ie biadt am/az ufa¢he abseitbent xote (28r to éhedl!!bf edye Micand abl y .
conprises a barriejg fihi?;gg&'ta% Préce aEH&'teth%pﬁ&'rQﬂ’se'I ersuhﬁ%ﬁ; such
91

as constructions descr referenced

4,909, 803 and Y. st ‘GQSP‘*Z?B" ﬁ?ema.aa & b gpast F‘é%‘lt g#’lTFﬁfeF‘"

conprises an el ast camprisesa separate element affixed to the contaim_nent assembly 22 -
of the diaper 20, the elastic leg feature 32 will be described
with respect to a preferred embodiment in which the elastic leg
L feature 32 is partially constructed as an extension of other
10 elements of the diaper 20 such as the backsheet 26 or the fopsheet
24, preferably both the backsheet 26 and the topsheet 24.

The elastic leg feature 32 has a center leg zone 146 and a
pair of corner leg zones 148, one at each end of the center leg
zone 146. The center leg zone 146 is that portion of the elastic

- 15 leg feature 32 designed to fit about the inner segments of the
wearer’s thighs and is typically the middle rectilinear portion of
the leg edge 144. - The corner leg zones 148 are contiguous with
the center-ieg zone 146 and extend longitudinally outward from the
ends of the center leg zone 146. The corner leg zones 148 are

20 designed to fit about the outer segments of the wearer’s thigh and
typically form the curvilinear end segments of the leg edge 144.

The. elastic leg feature 32 comprises an elasticized leg cuff
150 and at least one, preferably a pair of, elasticized thigh
panels 154. The elasticized leg cuffs 150 are positioned in at

25 least the center leg zone 146 of the elastic leg feature 32 while
the elasticized thigh panels 154 are positioned in the corner leg
zones 148. The elasticized leg cuffs 150 are elastically
contractible in the longitudinal direction while the elasticized
thigh panels 154 are elastically expandable in at one direction at

30 an angle from the longitudinal direction, preferably along a
curvilinear contour corresponding to the contour of the leg edge )
144, .

The elasticized leg cuffs 150 are disposed in at least the
‘center leg zone 146 of the elastic leg feature 32 so that the

35 elasticized leg cuffs 150 tend to draw and hold the diaper against
the legs of the wearer. The elasticized leg cuffs 150 are
elastically contractible in generally the longitudinal direction.
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feature 34 that provides inproved fit and contai nment about the wai st of
the wearer. The elastic waist feature 34 at |least extends longitudinally
outwardly fromat |east one of the waist 20 edges 83 of the absorbent core
28 in at -teast.the central region 68 and generally forns at.least a portion
of the end._edge 64 of the diaper 20. Thus, the elastic waist feature 34
conpri ses t hat portion of the diaper 20 at |eddt extending fromthe wai st
edge 83 of the absorbent core 28 to the end edge 64 of the diaper 20 and 25

are gener al 1y const VIIECHRCSPEERE A 1ERLE"s PR ngY  conkt FBORAY) o8, SeiRE
positioned in the fF¢'§$f4ﬁ1m$areQP@Ndm astrelsh planinatesed heatt h@f‘sdﬂbhd
wai st region 58. Wil&tec di p%ﬂhires.dl&p%eoiiﬁebeapbmﬁed ré\lemhmdcaeg be

coneLrueten WL B dopttElAS dhar b, soFEfol Sy B, bR RS o,
di apers-having & papertien ofathe bagksheet 26at and:gne r mm@mc tegd members
preferably both, beigyg émwﬂyedaammmgiho ime e1astieai Boi Qﬁntdﬁéﬁbfl@ed

in US. Patent Appl 'cgnadti’tpon w @ﬂe '}:Igpsh%a 7250’t7h7e5back’sblpee(%ra‘:E n%r 'AﬁroHCI Echt
preferred construction is de;cribed in U.S. Patent 3,860,003

entitled "Contractable Side Portions For a Disposable Diaper®

10 issued to Buell on January 14, 1975, which patent is incorporated

herein by reference. In addition, a method and apparatus suitable

for manufacturing a disposable diaper having elastically

contractible leg cuffs are described in U.S. Patent 4,081,301

entitled "Method and Apparatus for Continuously Attaching

15 Discrete, Stretched Elastic Strands to Predetermined Isolated

Portions of Disposable Absorbent Articles® which issued to Buell

on March 28, 1978 and which patent 1is incorporated herein by

reference. _ _ _

The elastic leg members 152 are operatively associated with

20 the elasticized leg cuff 150, preferably between the topsheet 24

and the backsheet 26, so that the elastic leg members 152 allow

the elasticized leg cuff 150 to be elastically contractible in the

longitudinal direction (i.e., longitudinally elastically

contractib!ei "The elastic leg member 152 is operatively

25 associated in an elastically contractibﬂe condition so that the

elastic leg member(s) gathers or contracts the elasticized leg

cuff 150. For example, the elastic leg members 152 can be

coniract1b1y affixed in the elasticized leg cuff 150 by extending

the elastic leg member 152, affixing the elastic leg member 152 to

30 either or both the topsheet 24 and the backsheet 26, and allowing
the elastic leg member 152 to assume 1its relaxed or contracted

orientation. Alternatively, the elastic leg member 152 may

additionally be operatively associated - in an elastically

contractible condition and subjected to mechanical stretching to

35 form a pretensioned stretch laminate. Further, the elastic leg

member 152 can be operatively associated in an elastically

contractible condition in an uncontracted state and then treated
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35 _iDyna'r'n' c FElastic Wist Feature Having A Predisposed Resilient

kI exural Hi nge",” Buell, Clear & Falcone, filed-on August 22, 1991, all owed,;
. the specification and drawi ngs of which are incorporated 23 herein by
r ef er ence. Further, while the elastic waist feature 34 ar. any of Lfs

constituent el enénts can conprise a separate elenent affixed to the

cont ai nrent assenbly 22 of the diaper 20, théSelastic waist feature 34 will

be described with respect to a 5 preferred enbodi nent in which the

elastic waist feature 34 is constructed as an extension of %her el epent s
n

of the di aper sucht@sontract sughasetthe matenialswhigh captnach anidisectionahly,
bot h t he backsheet and6 baéshet @Fastapshaldowihg. spéed fit atreatmientdsuchi as bimadinp

ro
Thevesrer her ok, FARTRERTE, Wasnlel e, oy gk
direction so as tomaterials are disclosed in U.S. Patent 3,819,401 issued

5  Massengale, et al. on June 25, 1974 and in U.S. Patent 3,912,565
issued to Koch, et al. on October 14, 1975. A more detailed
description of a manner for using a heat-shrinkable elastomeric
member is described in U.S. Patent 4,515,595 issued to Kievit and
Osterhage on May 7, 1985; this patent being incorporated herein by

10 reference.

' The elastic leg members 152 useful in the present invention
may take on a number of different sizes, shapes, configurations,
and materials. "For example, the elasticized leg cuff 150 may be
formed from one or a plurality of elastic leg members; the elastic

15 leg members may have varying widths and lengths; or the elastic.
leg members may comprise relatively narrow strands of elastomeric
material or a larger area patch of elastomeric material. One
elastomeric material which has been found to be suitable for use
as the elastic leg member is an elastomeric foam such as the

20 crosslinked natural rubber foams or polyurethane foams described
hereinafter for use as the elastomeric materials of the
elasticized thigh panels or the elasticized side panels. Other
suitable elastomeric materials for use as the elastic leg members
152 include "live" synthetic or natural rubber, elastomeric films

25 (including heat-shrinkable elastomeric films), formed elastomeric
scrim, or the like. In a preferred embodiment as is shown in
Figure 1, the elastic leg members 152 are elastic strands of
natural rubber or LYCRA such as the natural rubber strands
marketed by Fulflex Inc. of Middletown, RI.

30 The elastic leg feature 32 further comprises an elasticized
thigh panel 154 disposed in at least one, preferably each, corner
leg zone 148 of the elastic leg featore 32. (As used herein, the
term "disposed” is used to mean that an element(s) of the diaper
is formed (Jjoined and -posit‘ioned) in a particular place or

35 position as a unitary structure with other elements of the diaper
or as a separate element joined to another element of the diaper.)
The elasticized thigh panels 154 provide an elastically expandable
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dynam cally fit against the wai st of the wearer and to dynam cally conform
to the waist of the wearer so as to provide inproved fit. The el asticized
~wai st band 35 preferably conprises a portion of the 15 topsheet 24, a
portion of the.hacksheet 26 that has preferably been nmechagically stretched
prior to incorporation into the elasticized wai stband 35 (nechanically
prestrai ned), and a bi-lamnate materi al cqepri sing an el astoneric
menber 76 positioned between the topsheet 24 and the backsheet 26 and a 20
resilient menber 77 positioned between the backsheet 26 and the el astoneric
menber  76. The efeatureithati provides anmorgTomfortableoapd contouing it rabguons

of securenment 78 wheneigg loFetiRankdrerchy 30169015 RntaRENGEitidng the) aped to

menber 77 | nce t A Bsti,led Snf S3tiThg TR IR pniBudRRle 2PE 38108 BBavnen
the bi-lanminate mat eincgl the elasticized| thigh panelisi i15A, allny postiohs of the
differential seguregpiti@r regP¥eatured3znts hevastfealt £ adxpand widh PERY SYegednd
embodi ment e I PSR 59 GRTP" dGindT ARnrEhFSHon en UhE' Teg Lomtrits o
in the second wai st TFe{IRoRo ot 9 9 9 s.
While the diaper 20 of the present invention preferably has the
elasticized thigh panels 154 disposed in both of the corner leg
zones 148 of the elastic leg feature 32; a]tefnative1y, the diaper
10 20 may be provided with an elasticized thigh panel 154 disposed
only in one of the corner leg zones, particularly the corner leg
zone positioned adjacent the first waist region 56.
The elasticized thigh panels 154 need to be elastically
éxpandable in at 1least one direction at an angle to the
15 longitudinal direction to better fit the leg of the wearer by
providing expansion in a direction that better follows the leg.
Elastically expandable "in at least one direction at angle to the
Tongitudinal direction"” means that the panel can expand at least
_ at one point (or at a number of or all points) in a direction
20 other than the longitudinal direction and the lateral direction
~(1° to 89° from the longitudinal direction). It should be noted,
however, that segments of the panel may be elastically expandable
in the longitudinal or lateral direction provided that expansion
at an angle is provided in some segment. Preferably, the
- 25 - elasticized thigh panels 154 are elastically expindable.general]y
~ in a curvilinear contour to follow the curvilinear shape of the
leg edge 144 in the corner leg zones 148. As used herein, the
term elastically expandable "in a curvilinear contour® means that
the elastic feature is capable of expanding in different
30 directions along the feature in a manner such that the directions
of expansion follow a curved line. Thus, as shown by the dashed
lines of stretching shown in Figure 1, the elasticized thigh
panels 154 are capable of elastically expanding along the curved
segment of the leg edge 144 in the corner leg zones 146. As
35 discussed hereinafter, the curvilinear expansion is achieved by
stretching the laminate at an angle to the leg edge 144.
Generally, the stretching is done at a righpbqngJaepiacEﬂEeﬁidﬂlﬂﬁF

i : et
‘Pﬁaltseis the replacement ghe
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30 The el asticized side panels.30 provide an elastically extensible,
preferably el astically expandabl e, feature that provides a nore confortable
and contouring fit by initially confornmably fitting the diaper to the
wearer and sustaining this fit throughout the tine of wear.well past when

t he di aper _.has- been | oaded with 35 exudates since the elasticized side.
panels. 30 allow the sides of the diaper to eMpand and contract. The

el astici zed side panels 30 further provide nore effective application of

t he di aper 20 since ven if the diaperer pulls on elast|C|zed S|de
panel 30 farther- tﬂé&‘Pt#e tg"@hé’?"ﬂ&!‘ Ay rel E? o0 then 1@859&9?&?‘4 PIpyide
di aper 20 will "smakimusj sttetchdhowerer, wether patterhs ariec possipte %lodinyhe

present invention %ﬁaqrgﬂtég&aﬁrt&ﬁereldw Gﬁtzlpa‘i' &Vg&hpwbgns’so 5 disposed

in the second wai st natlv Q rovi ded
with elasticized side hﬁeﬂ‘ésgﬁié?%ﬁbi@dpﬂf ?h 4 comprise a stretth 13"' nate

5 156 so that the elasticized thigh panels are capable of expanding
beyond the original planar state of the diaper 20. The stretch
laminate 156 comprises an elastic panel member 158 and an
elongatable component (typically the topsheet 24, the backsheet
26, or both) that have been mechanically stretched as hereinafter

10 described. This stretch laminate 156 allows for expansion.of the
elasticized thigh panel 154 well beyond the dimensions of the
circumference of the leg opening and beyond the initial dimension
of the leg edge 144 (beyond the planar state of the diaper 20
itself). (i.e., The elasticized thigh panels 154 are capable of

15 expanding well beyond the dimension of the circumference of the
fixed dimension of the leg closure (even beyond the dimension of
the materials initially forming the diaper) so as to follow the
wearer’s leg movements.)

While the stretch laminate 156 may be constructed in a number

20 of configurations; as shown in Figure 1, the stretch laminate "156
preferably comprises a portion of the topsheet 24, a portion of
the backsheet 26, and an elastic panel mgmber 158 operatively
associated with the topsheet 24 or the backsheet 26 or both, most
preferably between the topsheet 24 and the backsheet 26. In .a

25 preferred embodiment of the present invention, the elastic panel
members 158 are operatively associated in an untensioned state so
as to form a "zero strain® stretch laminate. As used herein, the
term "zero strain” stretch laminate refers to a laminate comprised
of at least two plies of material which are secured to one another

30 along at least a portion of their coextensive surfaces while in a
substantially untensioned ("zero strain®) condition; one of the
plies comprising a material which is stretchable and elastomeric
(i.e., it will return substantially to its untensioned dimensions
after an applied tensile force has been released) and a second ply

35 which is elongatable (but not necessarily elastomeric) so that
upon stretching the second ply will be, at least to a degree,
permanently elongated so that upon release of the applied tensile
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firét wai st region 56 or in both the first waist region 56 and the second
wai st region 58. Wiile the elasticized side panels 30 may be constructed in

a nunber of configurations,

exanpl es of diapers 10 with el asticized side

panel s positioned in the ears (ear flaps) of the diaper are-.-disclosed in
U S Patent 4,857,067, entitled "D sposable D aper Having Shirred Ears”
aI on August 15, 1989; U8 Patent 4,381,781 issued to

i ssued to Wod, -et
Sci araffa, et aI
Gonpel , et al. 15

- on August 22, 1991
reference. The pre
si.de panel stret

on May 3, 1983; U.S. Patent 4,938, 753 issued to Van

on July 3, 1990; and the hereinbefore referenced U. S
Pat ent Appl i cati onfargesal ihowiti7/ma0, fully oretwys| to dtsaprigipal cnefomedeq

@lr#r gﬁéeiiimg?fgrpafrwgllm al-@eﬂoncmmrataeitaermmnm is
LGheh, rndad AESIGHITT, BRARIBIR! 5h°TalBL YA et

conponent (s)  (typbEainigial séretchingsf in ikhet dpeacséon 24 iidial ﬁ&f%ﬁcbwgnib.'/t he

backsheet 26) gnd
that is nechanlca

preferably conpri sé raj ze?U'

and apparatus as

rﬁh@é& h ga‘:p&cﬁﬁi&‘”thﬁeﬂﬁﬁfnﬂg POBNainpTRBE Gt heelebeim
est

inecrieh A o At A P 2 s e

b
issued to -Galligan, et al. on March 30, 1937; g atent
3,025,199 issued to Harwood on March 13, 1962; U.S. Patent

. 4,107,364 issued to Sisson on August 15, 1978; U.S. Patent

10

15

20

4,209,563 issued to Sisson on June 24, -1980; and U.S. Patent
4,834,741 issued to Sabee on May 30, 1989. Each of these patents
are incorporated herein by reference. Alternatively, the elastic

en

et hod

panel member can be operatively associated in a tensioned

condition and the resultant laminate then subjected to mechanical
stretching to form a pretensioned stretch laminate. For example,
the elastic panel member may be operatively associated with the
elongatable component in an elastically contractible condition so
that the elastic panel member gathers or contracts the laminate.
(A more detailed descriptioh of a manner in which elastomeric
materials may be secured in an elastically contractible condition
can be found in the above referenced U.S. Patent 3,860,003 and

~ U.S. Patent 4,081,301; both p;tents being incorporated herein by

25

reference.) While either of the elasticized thigh panels 154 of
each elastic leg feature 32 may comprise a pretensioned stretch
laminate or a zero strain stretch laminate (e.g., the elasticized

“thigh p;ne'\ adjacent the first waist region 56 may be a zero

strain stretch laminate while the elasticized thigh panel adjacent
the back waist region 58 may be a pretensioned stretch laminate,

. or vice verse); in a preferred embodiment, both elasticized thigh

30

35

panels 154 of the elastic leg feature 32 comprise the same type of
stretch 'laminate, most preferably each comprise a zero strain
stretch laminate.

At least a portion of the stretch laminate 156 containing the
elastic panel member 158 is subjected to mechanical stretching

sufficient to permanently elongate the elongatable components

(preferably the topsheet 24 and the backsheet 26) of the stretch
laminate 156. The stretch laminate 156 is then allowed to return

This is the replaceme
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25 previously described herein and in U S. Patent 5,143,679. The di aper 20
I.s also preferably provided with a closure system (tensioning neans) for
. dynamically creating/maintaining lateral tension through the elasticized

- wai stband 35, The-lateral tension dynanically created and maintained.by the
closure system 30 "activates" the stretch of the el asticized waistband 35
thereby allowing it to nore dynamically expad@ and contract with the
notions of the wearer. Gapping of the elasticized waistband is al so reduced

DY e acti vat ed g el L atstal B infer date B e b3 ™
wear er and duri ng preferredr néthods rand | apperatus usedeforcmaking citretth lamimabesnd
is reduced by &R bENSUIONeTonGitaBIE "RomddieREd) Dithe! hﬁpsﬁ&%urﬁd S¥rd €M
Thus, the _closurg hezei ansdt grr'n I'IgPtro%\e/rgisc Englﬁbefrl tos%?on%?%e%vlvenerge&tle sam
characteristics ofP3dksheet) ¢ P . e,
§ use meshing corrugated rolls to mechanically stretch the
components. A discussion of __ggitab]e'apparatus and methods for
mechanically stretching portions of a diaper is contained in U.S.
Patent 4,107,364 issued to Sisson on August 15, 1978 and U.S.
Patent 4,834,741 issued to Sabee on May 30, 1989. Particularly
10 preferred apparatus and methods are disclosed in U.S. Patent
5,143,679, "Method For Sequentially Strétching Zero Strain Stretch
Laminate Web To Impart Elasticity Thereto Without Rupturing The
Web" issued to Weber and Richardson on September 1, 1992; and in
co-pending, commonly assigned, U.S. Patent Application Serial No. |
15 07/662,536 entitled “Improved Method And Apparatus For
Incrementally Stretching A Zero Strain Stretch Laminate Web To
impart Elasticity Thereto"; P& Case 4339; filed by Gerald M.
Weber et al. on February 28, 1991; and U.S. Patent Application
Serial No. 07/662,537 entitied "Improved Method And Apparatus For
20 Incrementally Stretching Zero Strain Stretch Laminate Web In A
« . Non-Uniform Manner To Impart A Varying Degree of Elasticity
Thereto”; P&G Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; each of the above references being incorporated
herein by reference. In the preferred method for forming the
25 elasticized thigh panels 154 constructed using the “"zero strain”
stretch laminate technology herein disclosed, the méshing teeth on
the pairs of corrugated rolls employed to incrementally
mechanically stretch the "zero strain" laminate of the elasticized
thigh panel 154 are arrayed in -the desired configuration to
30 produce expansion in a direction at an angle from the longitudinal
direction. In particular, the meshing teeth are preferably
arranged in a desired curvilinear configuration to provide
expansion along the desired curvilinear contour, most preferably
to be perpendicular to the tangent of the point along the leg edge
'35 144 to provide the maximum stretch.
The elastic panel members 158 may take on a number of
different sizes, shapes, configurations and materials. One

This is the replacement sheet
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diaper. Wiile the closure system my take on a nunber of
configurations such as adhesive tape tabs, nmechantcal closure tape 5 tabs,
fixed position fasteners, or-any other neans.for tensioning the elasticized
wai st band as are known in the art; as shown in Figure 1, the closure system
preferably conprises a waist closure system 40 conprising at |east one,
typically-a pair-of, first attachment conpon@hts 46 and at |east one
second attachnent 10 component 48. Mre preferably, the closure system

ddi t 11 t t 38 that th
50 has a dual tensi Sinssanepic, Raterf T HFB ARC oo Ut o8P bRe eoBeciaTly
di aper havi ng -a duasuitable dor fmtmithg ehast itmpanel demberi bESI (lespemamqnfqr
i d, di 7
ﬁilzgn\eml  co-pending rb &baf’@f éﬁpiwﬁﬁbgg 1974 Ha@oﬁerﬂélgoﬂ&ﬁé

et al. ent

iP stenlqgggisten1 r OVI
Dynani ¢ El asti ci zed® 9%'[ BA NP PY‘E"‘ 0 |‘|te ashnibout 4 d amextensign \9§°e
ref erenced U®S. sPatefhtabéytp|200agrams fRar iinch NE. saplE SWidEESatofS0Busitension of .

filed on August 22, L@%st%hwngwe tRefg1hky 2618 Borpilc IFGus NIRRT ngdEn
bei ng i ncorporated

been found suitable for use as an elastic panel member 158

include: (a) crosslinked natural rubber foams preferably having a

caliper of approximately 50 mils and a density of 13.3 pounds per

10 cubic foot (0.214 g/cm3), such as is available from Fulflex Inc.

of Middletown, Rhode Island; or as available from Ludlow

Composites Corporation of Fremont, Ohio and marketed under the

tradename Baby Foam; or (b) polyurethane foams having a caliper of

apprdximate]y 80 mils and a density of approximately 2.06 pounds

15 per cubic foot (0.033 g/cm3) such as is available from Bridgestone

- of Yokohama, Japan and marketed under the tradename Bridgestone sG

polyurethane foam; or as available from General Foam of Paramus,

New Jersey and marketed under the designation of Polyurethane Foam

No. 40310. Other suitable elastomeric materials for use as the

20 elastic panel members 158 include “1jve" synthetic or natural

rubber, other synthetic or. natural rubber foams, elastomeric films

(including heat shrinkable .elastomeric films), elastomeric scrim,

elastomeric woven or nonwoven webs, elastomeric composites. such as
elastomeric nonwoven laminates, or the like.

25 As shown in Figure 1, the elastic pine1 members 158 each

comprises a patch of elastomeric material (elastomeric patch).

The length and width of the elastic panel members 158 are dictated

by the diaper’s functional design. In the particular embodiment

shown in Figure 1, the elastic panel members 158 have a crescent

30 moon shape. It has been found that this shape is desirable from a

product performance, process, and aesthetics standpqint. However,

many other shapes are possible in the design of the elastic panel

members 158.

Based upon the materials used and the manner of constructing

35 the elasticized thigh panels 154, the extension forces at the

designed "in-use" extensions of the elasticized thigh panels are

preferably low to provide extensibility with reduced pressure on
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20 by reference. The diaper 20 additionally.conprises a positioning patch
50 | ocated subjacent the first attachnent conponent 46. The positioning
patch 50 raises the first attachment conponent 46 in the Z direction
‘(thickness) to allow the first attachment 25 conponent 46 to conge in
better contact with the second attachment conponent 48 and all ow the wai st
closure systemto nore easily be closed (witRBlless effort). Thus, the wai st
cl osure system40 is nore effectively.passively activated. The positioning

50 Che tendency of tengkfh 881 The weararr | dB8 expeRsion BuEes i he imlarticired
attachment conponethigh)panéls laee qirgferablydessythincoh@equal fto cabobtis0y gremsy ed
e 2 oo LB 7 SRR 26,00 (P sl o1
conponents 46. As @ﬁ%ﬁ%ﬂ Pﬁe;ﬁrgﬁ}ye gss than :92 ol t?%ﬁbﬂ'@t Bgé @S f50mec h
conpri se a rectdangpefierabiyphbedsptianconfequal cwi abouto30Q igoansd, satbjeatemstionishe
first attachment corBen@gh dhdut '8! mP (1"hckpahd '4BBu"oR €2 RchAl) "0mnbse
P 1¥orce/extension characteristics of the elasticized thigh panels
represent the primary design criteria. The elasticized thigh
~ panels of the present invention are more preferably designed to
10 have force/extension characteristics such that the extension
forces of the elasticized thigh panels are less than or equal to
about 400 gramsf, preferably less than or equal to about 350
grams§, and more preferably less than or equal to about 300 |
gramsf, at extensions of between about 25 mm (1 inch) and about 76
15 mm (3 inches). While these secondary desigi criteria for the
elasticized thigh panels appear to be broader than the primary
design criteria since the extension ranges are broader, it will be
recognized by those of ‘skill in the art that these design criteria
are, in fact, narrower since the elasticized thigh panels must
20 yndergo an additional 26 mm (1 inch) -(from 50 -mm to 76 mm) of
stretch while maintaining a value for its -extension forces less
than or equal to the designed target extension force. (Thus, for
the additional incremental extension of between 50 mm (2 inches)
and about 76 mm (3 inches) the extension forces are less than or
25 equal to about 400 gramss, preferably 350 gr;amsf, more preferably
300 gramsg¢. '
In a preférred euibodiment of the present invention, the
diaper 20 further comprises elasticized barrier cuffs 84 for
providing improved containment of liquids and other bddy exudates.
30 Each elasticized barrier cuff 84 may éomprise several different
~ embodiments for reducing the leakage of body exudates in the legs.
(The barrier cuffs can be and are sometimes also referred to as
stand-up cuffs, containment flaps, leakage control shields, etc.).
U.S. Patent 4,909,803 entitled "Disposable Absorbent Article
35 Having Elasticized Flaps" issued to Aziz and Blaney on March 20,
1990, describes a disposable diaper having "stand-up" elasticized
flaps (barrier cuffs) to improve the containment of the leg
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26 subjacent the first attachment conponents 46, the positioning patches 50
are preferably positioned between the topsheet 24 and the backsheet 26.
In order to provide a flexurally stiff circunference about the wai st
of the wearer,-.the:lateral edges of 5 t he positioning patches can be
abutted to or slightly overlapped with the side edges of thé elastic

wai st band “nenber “76. The positioning patchesp0 preferably conprise a
patch of elastonmeric foam More preferably, during manufacture of the

di aper, the positioning patches 50 are formed of the same materjal as the
10 elastic side paeglonsentbs. Ratest 4,625228 antitied "dbsqrbent Antiche Ha@ihgof

one di aper and the pa@Pi ufes® NEsied Gﬂb 2awsdh H‘%eﬁ?ém’b@?niz dllg@er dQ?dH?Ge Qr med
fromthe same seg cﬂt of fmtdsr i al

conpl eted. Thus, tH&P9ab1e diapey hﬁ&f@nl"gﬂt gﬁ?@nggcﬁdﬁé t;:ﬁ'eeb?ﬁf @ %ﬂ of

t he di aper 20 mwarmlffo(\ozscketm cuff) and an elasticized barrier cuff
5 Patent 4,704,115 entitled "Disposable Waist Containment Garment-"
. issued to Buell on November 3, 1987, discloses a disposable diaper
or incontinent garment hiving side-edge-leakage-guard gutters
configured to contain free liquids within the garment. Each of
these patents are incorporated herein by reference. While each
10 elasticized barrier cuff 84 may be configured so as to be similar
to any of the elasticized flaps, barrier cuffs, gqutters, or
stand-up flaps described above, each.elasticized barrier cuff 84
préferab1y compf'ises" a barrier flap 85 and one or more spacing
elastic members 86 such as constructions described in the
15 above-referenced U.S. Patent 4,909,803 and U.S. Patent 4,695,278,
" The diaper 20 preferably further comprises an elastic waist
feature 34 that provides improved fit and containment about the
‘waist of the wearer. The elastic waist feature 34 at least
extends longitudinally outwardly from at least one of the waist
20 edges 83 of the absorbent core 28 in at least the central region
68 and generally forms at least a portion of the end edge 64 of
the diaper 20. Thus, the elastic waist feature 34 comprises that |
portion of the diaper 20 at least extending from the waist edge 83
of the absorbent core 28 to the end edge 64 of the diaper 20 and
25 §s intended to be placed adjacent the wearer’s waist. Disposable
' diapers are generally constructed so as to have two elastic waist
features, one positioned in the first waist region 56 and one
positioned in the second waist region 58. While a disposable
diaper of the present invention can be constructed with a single
30 elastic waist feature encircling the wearer, the discussion
regarding the elastic waist feature will focus on diapers having a
pair of elastic waist features, at least one, and preferably both,
being constructed according to the technologies described in U.S.
Patent Application Serial No. 07/750,775, "Absorbent Article With -
35 pynamic Elastic Waist Feature Having A Predisposed Resilient
Flexural Hinge", Buell, Clear & Falcone, filed on August 22, 1991,
a'l‘lowed;' the specification and drawings of which are incorporated
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15 <center of the diaper 20. The diaper 20 is preferably applied to.
a* wearer Dby positioning one of the waist regions, preferably the second
wai st region 58, under the wearer's back and drawi ng the renai nder of the
di aper between the wearers legs so that the other waist 20 .region,
preferably the first waist region 56, is positioned across the front of the
wearer. The tab portions 94 of the tape tabs2®2 are then released fromthe
rel ease portion 95. The di aperer then waps the elast|C|zed si de panel 30

around t he wearer, 'h * g still rasp theuﬁﬁ ort on 94. The el asticized
side panel 30 wilhesgin py reference r’rd s&i'\%d"!ﬁrlﬁt}“fhl%
operation so as t rcamy of rﬁtlsocdnlseimenb e&ménshaqan cminptise asaparate Blemdnitr st

the' EQ'CB%J?ZESQﬁF:quf‘%%m}é’ﬂi‘ﬁ?d??&"“?ﬁ% o &%Wﬁ 38 qiapeP CBY'. e °
'side closure forni®lgstife Wahst ; faature 34 criped ¥ thSO'“E‘FQSSG-Pei I'n
the preferred érmmﬁmdoémuouunqntesinn«hiuhvahe mstﬁmmishefaltub&a @dodgre is.
fcf(r)gﬁ‘rj’e it;‘epg’:"sist/ @h?ﬂﬁ&@ed 25257 xtEMEIBNTF GetlerY efddoE of | the didgdf VRhS!
: as the backsheet 26 or the topsheet 24, preferably both the
backsheet 26 and the topsheet 24. )
The elasticized waistband 35 provides a member that maintains
10 a defined area coverage, contacts the wearer’s waist, and is
elastically extensible in at least the lateral direction so as to
dynamically fit against the waist of the wearer and to dynamically
conform to the waist of the wearer so as to provide improved fit.
The elasticized waistband 35 preferably comprises a portion of the
15 topsheet 24, a portion of the backsheet 26 that has preferably
been mechanically stretched prior to incorporation into the
elasticized waistband 35 (mechanically prestrained), and a
bi-laminate material - 'comprising an elastomeric member 76
. positioned between the topsheet 24 and the backsheet 26 and a
20 resilient member 77 positioned between the backsheet 26 and the
elastomeric member 76. The elasticized waistband 35 is -also
_ provided with regions of securement 78 wherein the backsheet 26
= and the topsheet 24 are joined to the bi-laminate material of the
elastomeric member 76 and the resilient member 77. Since the
25  topsheet 24 and the backsheet 26 are gathered when the bj-laminate
material is in its relaxed condition, regions of differential
.securement are provided which form pléats;
In a preferred embodiment, the diaper also comprises
elasticized side panels 30 disposed in the second waist region 58.
30 The elasticized side panels.30 provide an elastically extensible,
preferably elastically expandable, - feature that provides a more
comfortable and contouring fit by initially conformably fitting
the diaper to the wearer and sustaining this fit throughout the
time of wear well past when the diaper has" been loaded with
35 exudates since the elasticized side panels 30 allow the sides of
the diaper to expand and contract. The elasticized side panels 30
further provide more effective application of the diaper 20 since

This is the replacement sheet

.Date: 02 SEP 19% ..



activated such that the elasticized wai stband 35 is pretensioned so as to
provide fit and contai nnment benefits. 35 Figure 2 shows an
alternative enbodi nrent of the present invention. The elastic |leg
feature eof tFHi%: enbodinment is designated 432. The el astic leg nemher
452 of. the el asticized |eg 27 cuff 450, and the elastic panel nenbers
458 of tHe el ast’icized thigh panels 454 cons#st of the same piece of

el astonmeric material 400. The single piece of elastoneric naterial 400

o o a0, XL eSS ket BT B STESEaBR A Bl 4 R, 1"
second wai st regi dagheToihepAuriing applicatien dasymmetnical ly), chesdiaper 20
materi al positi onadl n"sd1¢-sEI0EET drEing OBarl46 Wh$) O PEhealdi¥fery 25 SEICi @eCd i N
an elastical |y confeagh! Bhant R drbPllably e’ LhETe188eiR8dl Qhad NankPPIRoC!
5 _ disposed in the second waist region 58; alternatively, the diaper
" 20 may be provided with elasticized side panels 30 disposed in the
first waist region 56 or in both the first waist region 56 and the
second waist region 58. While the elasticized side panels 30 may
. be constructed in a number of configurations, examples of diapers .
10 with elasticized side panels positioned in the ears (ear flaps) of
the diaper are disclosed in U.S. Patent 4,857,067, entitled
"Disposable Diaper Having Shirred Ears" issued to Wood, et al. on
August 15, 1989; U.S. Patent 4,381,781 issued to Sciaraffa, et al.
on May 3, 1983; U.S. Patent 4,938,753 issued to Van Gompel, et al.
15 on July 3, 1990; and the hereinbefore referenced U.S. Patent
Application Serial No. 07/750,775 of Buell, Clear & Falcone, filed
on August 22, 1991 allowed; each of which are incorporated herein
by reference. The preferred elasticized side panels preferably
~ comprise a side panel stretch Taminate 89 comprising an
20 elongatable component(s) (typically a poi'tion of the topsheet 24
- and a portion of the backsheet 26) and an elastic side panel
member 90 positioned therebetween that is mechanically stretched.
The side panel stretch laminate 89 preferably comprises a zero
strain stretch laminate formed using the method and apparatus as
25 previously described herein and in U.S. Patent 5,143,679.

The ‘diaper 20 is also préferably' provided with a closure
system (tensioning means) for dynamically creating/maintaining
lateral tension through the elasticized waistband 35. The lateral
tension dynamically created and maintained by the closure system

30 “activates” the stretch of the elasticized waistband 35 thereby
allowing it to more dynamically expand and contract with the
motions of the wearer. Gapping of the elasticized waistband is
also reduced by the activated stretch since it is held in tension
“to snugly fit against the wearer’s waist both when the diaper is

35 {nitially fitted to the wearer and during use. Further, rollover
of the elasticized waistband s reduced by the tension
created/maintained by the closure system. Thus, the closure
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10 portions of the single piece of elastoneric nmaterial positioned in the
corner leg zones 148 are preferably joined in a relaxed condition so that

t hese portions, when nechanically stretched, formzero strain stretch

| ami nat es " Torwi-ng the el asticized thigh panels 454. Al ternatively, the
portion of the single piece of 15 elastoneri¢c material positioned in the
center |eg zone 146 may be mechani cal | 'y stre®ehed such that t he el asticized
|l eg cuff 450 is a pretensioned stretch lamnate or it.- may be operatlvely

associated in ar balel a h qhm S a zero
strain stretch Iareng’%):f&%i ﬁ@gwe& the Fpﬂu[%%em t “ {%gf{&é I ve
enbodi nent  of t hé igil’ez'é,'ent i nvention. The el ast | c | eg feat ure of th| S

enbodi ment i s desi gnatid1832heThelosupet isystem meyrbetakeS2mf at haumblerstéfci zed
132 0t 5 o 25 PRS0 et P
panel 530 co |s§a soff ix@id’“%@ﬂé fastenars, fir any, stharcmeanspfion tepsiosm® The
si.ngl e pi ece of eltrt etayticizedt adistbadd@sparé cnod Vinethenait ;| a5 ostowsli 1l Iy

fromthe end edge Ggubd 1t Nfhe closure system preferably comprises a waist closure

' ‘system 40 comprising at least one, typically a pair of, first

- attachment components 46 and at least one second attachment

10 component 48. More preferably, the closure system additionally

comprises a primary fastening system 38 such that the diaper 20

has a dual tension fastening system 36. Preferred embodiments of

a diaper having a dual tension fastening system are described in

commonly assigned, co-pending, U.S. Patent Application 07/714,476,

15 paG Case 4412, Weil et al., "Absorbent Article With Fastening

System Providing Dynamic Elasticized Waistband Fit®, filed June

13, 1991; and the above referenced U.S. Patent Application Serial

No. 07/750,775 of Buell, et al. filed on August 22, 1991, alloued,_

the specification and drawings of each being incorporated herein

20 by reference. : :

The diaper 20 additionally comprises a positioning patch

50 located subjacent the first attachment component 46. The

positioning patch 50 raises the first attachment component 46 in

the Z direction (thickness) to allow the first attachment

25 component 46 to come in better contact with the second attachment

' 'component 48 and allow the waist closure system to more easily be

closed (with less effort). Thus, the waist closure system 40 is

more effectively passively activated. The positioning patch 50

also provides a zone of increased flexural stiffness that reduces

30 the tendency of the flexible ear flaps to fold over onto the first

attachment component(s) 46 thereby occluding the hooks from being

secured during diaper application. Thus, the positioning patch 50

can comprise any element that provides a Z direction build up to

the first attachment components 46. As shown in Figure 1, the

35 positioning patches 50 each comprise a rectangular-shaped piece of

material positioned subjacent the first attachment component 46.

While the positioning patches 50 may be positioned directly
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first waist region 56 to the other end edge 64 in the second wai st region
58. The portion of the single piece of elastomeric 30 material positioned
in the center leg zone 146 is preferably operatively associated in an
elastically contractible condition with either or both of the topsheet- 24
and the backsheet 26. The portions of the single piece of elastoneric

mat eri al positiohed in the corner leg zones 128 and in the side panel 72 in
the second 35 wai st region 58 (and in the 'side panel 70 in the first waist

regi on 56) are prefe a relaxed condltlon so that the stretch
Ia?n nat es)form I?\g FH@F 'ggt? z'gﬂs{]hﬁﬁ*?cb%‘é somponents, 46, fhe pasitioning

el asticized si de paatdhesS5D arm/rmmfembﬂwpasatiopestbeﬂadledhe ftopsheeer 24 singai n
stretch | am nates. e th el a i al
positi.oned in the ﬂ_@' bQB{hb@nrQé ﬁ!SGb?& ﬁ%v?é : %Q’H};‘H H?i:‘ﬁf

|rst wal S he p03|t|on|ng patc
al t hough this port CdFFuBESrenge abp ,;ggelgpist of the wearer, the lateral edges of
5

the positioning patches can be abutted to or slightly overlapped
with the side edges of the elastic waistband member 76. The
positioning patches 50 preferably comprise a patch of elastomeric
foam. More preferably, during manufacture of the diaper, the
positioning patches 50 are formed of the same material as the
10 elastic side panel member 90 with the elastic side panel member 90
of one diaper and the positioning patch 50 of the adjacent diaper
being formed from the same segment of material that is then cut
after the diaper is completed. Thus, the positioning patch 50
extends from the end edge 64 of the diaper 20 inward toward the
15 center of the diaper 20.

The diaper 20 1is preferably .- applied to. a wearer Dby |
positioning one of the waist regions, preferably the second waist -
region 58, under the wearer’s back and drawing the remainder of
the diaper between the wearer’s legs so that the other waist

20 region, preferably the first waist region 56, is positioned across
the front of the wearer. The tab portions 94 of the tape tabs 92
are then released from the release portion 95. The diaperer then
wraps the elasticized side panel 30 around the wearer, while still
grasping the tab portion 94. The elasticized side panel 30 will

25 typically be extended and tensioned during this operation so as to
conform to the size and shape of the wearer. The first fastening
component 112, the adhesive attachment layer 96, is secured to the
second fastening component 114 of the landing member 44 to effect
a side closure forming the initial fit dimension of the 'leg

30 closure. In the preferred embodiment of the present invention,
when the side closure is formed, the waist closure is also
*automatically” formed, i.e., the waist closure is passively
activated such that the elasticized waistband 35 is pretensioned
so as to provide fit and containment benefits.

35 Figure 2 shows an alternative embodiment of the present
invention. The elastic leg feature of this embodiment is
designated 432. The elastic leg member 452 of the elasticized leg
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5 in an alternative enbodi mnent not shown in draw ngs. EXTENSI ON FORCE
TEST The extension force test for the elasticized thigh panels 154 10
uses an | NSTRON Model 4502 as available fromlnstron Corporation of Canton,
Massachuset.ts. -~ “The INSTRON is set for a crosshead speed of 500 nmmin, a
chart speed. of 500 M nmin, and with full scale at 500 gransf. The | NSTRON
will be allowed to travel the desired, claine@# or full elastic extension
of the thigh panel. 15 (I'f the full extension of the thigh panel is |ess
n.the test js stopped at this extension

tsih{rjllget Pﬁeuggte;nls: E)nﬁ‘t“?fgl‘gége%'ﬂ %gée%@taéﬁisﬁ M‘Belaﬂ'@ﬂgerphdﬁq Pfndhe pelashicded nt o
_zla_ﬁgoggt ; I ie. 1(:36’ bteh;athiméi mq:ds i454 Leoas Bstt eﬂ:hemdnémipcz:haf ddglmmemhmr)la?_?_h
sanpl enFs prefer ab,Ieﬁd'Zd",‘e sﬁﬁ&fl%gclgﬁe nggﬁ%&%ﬁh ?‘gtégl@%ﬁ?‘@g%f%%ﬁ%at ea
‘sanpl e of 25 mm (1?%?%'3? %Simim 3'¥C¥W°Bnt'lﬁ cgrwmw i20ng d48 cadjacent; the
el asticized thigh pirstl wsistpregioh 561its the cotherrarndre ledptzanacIig abifacentt
may be carried out yySiRdefl waist region 58. The portion of the single piece of
' elastomeric material positioned in the center leg zone 146 is
operatively associated in an e]astigally contractible condition
with either or both of the topsheef 24 and the backsheet 26. The
10 portions of the single piece of elastomeric material positioned in
the corner leg zones 148 are preferably- joined in a relaxed
condition so that these portions, when mechanically stretched,
form zero strain stretch laminates forming the elasticized thigh
panels 454. Alternatively, the portion of the single piece of
15 elastomeric material positioned71n the center leg zone 146 may be
mechanically stretched such that the elasticized leg cuff 450 is a
pretensioned stretch laminate or it may be operatively associated
in a relaxed condition and mechanically stretched to form a zero
strain stretch laminate. ' '
200  Figure 3 "shows a further alternative embodiment of the
present invention. The elastic leg feature of this embodiment is
designated 532. The elastic leg member 552 of the elasticized leg
cuff 550, the elastic panel members 558 of the elasticized thigh
panels 554, and the elastic side panel member 590 of the
25 elasticized side panel 530 consist of the same pilece of
elastomeric material 500. The single piece-of elastomeric material
500 preferably extends longitudinally from the end edge 64 in the
first waist region 56 to the other end edge 64 in the second waist
region 58. The portion of the single piece of elastomeric
30 material positioned in the center leg zone 146 is preferably
operatively associated in an elastically contractible condition
with either or both of the topsheet 24 and the backsheet 26. The
portions of the single piece of elastomeric material positioned in
the corner leg zones 148 and in the side panel 72 in the second
35 waist region 58 (and in the side panel 70 in the first waist
region 56) are preferably joined in a relaxed condition so that
the stretch laminates forming the elasticized thigh panels 554 and
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25 nodi fied size sanple although this is not a preferred situation. The
ends of the sanple are clanped using standard 1 inch (25 m clanps with 1
inch (25 mm between the clanps. (No zones or areas of the sanple shoul d be
nonext ensi bl e excludi ng bond sites). Each sanple is run through a travel
cycle to the desired, 30 clainmed, or full extension of the elasticized

t hi gh panel sanple. (The sanple may be all owe®to contract to al so neasure
contractive force.) A graph of extension force (gransf) versus extension

ill b d. t f t . t ' f
S ot ven extono: ane; €askicTzgt, s3de. baRe 3R, il Rechanically; stresehed fomos
29 Wi le particul arzeeqtntd'ahptsetoh lthqiee§eﬁhe ipnvtimniofnthgaséngieemece of
illustrated and desfhififadrid hamquf pr?iat?Bi{éd)'fﬁ the £119f st lrEEﬂ)n' 66 Bfnsr ¢

t hat o] ot he hanges, an :
_hat various " the pusitioning patch '50- although this portion may be eliminated

5 in an alternative embodiment not shown in drawings.

EXTENSION FORCE TEST
The extension force test for the elasticized thigh panels 154

10 uses an INSTRON Model 4502 as available from Instron Corporation
of Canton, Massachusetts. The INSTRON is set for a crosshead
‘'speed of 500 mm/min, a chart speed of 500 mm/min, and with full
scale at 500 gramsf. The INSTRON will be allowed to travel the
desired, claimed, or full elastic extension of the thigh panel.

15 (If the full extension of the thigh panel is less than the upper
1imit claimed, then the test is stopped at this extension since
the extension forces at nonextensible areas should not be taken
into account; i.e., the designed in-use extension limit has been
reached.) _

20 - The sample to be tested is taken from the elasticized thigh
panel 154. The sample is preferably 25 mm (1 inch) by about 25 mm
to about 50 mm so that a sample of 25 mm (1 inch) in the direction
of stretch is tested. If an elasticized thigh panel sample of
this size cannot be obtained, the test may be carried out using a

25 modified size sample although this is not a preferred situation.
The ends of the sample are clamped using standard 1 inch (25 wm)
clamps with 1 inch (25 mm) between the clamps. (No zones or areas
of the sample should be nonextensible excluding bond sites).

- Each sample is run through a travel cycle to the. desired,

30 claimed, or full extension of the elasticized thigh panel sample.
(The sample may be allowed to contract to also measure contractive
force.) A graph of extension force (gramsf) versus extension (mm)
will be generated. A total of ten samples are run. The extension

- force at a given extension is the average of the values for the 10

35 samples.
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can be nmade wit hout departing fromthe spirit and scope of the 5

Il nventi on. It is therefore intended to cover in the appended clains all
such changes and nodifications that are within the scope of this invention.
10 15.20 25 30 35 30 What is clainmed is: 1. A di sposabl e absor bent

article having a first waist region, a second wai st region, a crotch region
between said first waist region and said sec@9d wai st region, a
| ongi tudinal centerline, a longitudinal direction defined as the direction

While particular embodiments of the present invention have
been j$llustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the

5 invention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the
scope of this invention. -

10

15 -

20

25

.30

35
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paral Tel to said tongitudi nal centerline, a lateral centerline, and a
| at er alThiglSkeetdHak Bétn &

centerli al edges having a curvilinear |eg edge, and end
edges, rticle conprising: a liquid pervious topsheet; a
liquid inp sheet joined with said topsheet;

havi'ng side edges disposed betweenysaid topsheet and sgiﬂﬂbaﬂgéﬁHﬂSB rn

elastic leg feature extending laterally outwardly fronjjeach REps@iEhSi de

edges of said absorbent core in said crotch region, eafﬁ=§ﬁFG=e#astte=£eé

feature having a center |leg zone and a pair of corner |eg zones, one at

4ced as the direction parallel to the lateral

each end of said center |leg zone, each said elastic |leg feature conprising:

(1) an el asticyrgg

iseCiaqudéd ipositioned in at |east said center |eg zone,
said elasticized leg cuff conprising one or

operatively joined with the absorbent article in an elastically

contractibl e cdndi A disposatret shsorbentdartiigke ihayingda |fiyst wrist segdpnstai cal |y

contractible in geretsid Wafsterdgibg) aUevorah rdgicicbetween 3add (Fikrdt aBist

ones, each sai d el BT 98 YiHoephdc v S FodiaR, 1ol Rl [ Sheral

having a curvilinear leg edge, and end edges, the absorbent
article comprising: ' '

a liquid pervious topsheet;

a liquid impervious backsheef Joined with said topsheet; .

an absorbent core having side edges and disposed between sai@-

topsheet and said backsheet; and characterized by having

an elastic leg feature extending laterally outwardly from
each of said side edges of said absorbent core in said crotch
region, each said elastic leg feature having a center leg
zone and a pair of corner leg zones, one at each end of said
center leg zone, each said elastic leg feature comprising:

(i) an elasticized leg cuff positioned in at least said
center leg zone, said elasticized Iég'cuff comprising one or
more elastic leg members operatively associated in an
elastically contractible condition such that said elasticized

leg cuff is elastically contractible in generally _the

longitudinal direction; and

(ii) an elasticized thigh panel positioned in at least one of
said corner leg zones, said elasticized thigh panel
comprising a stretch laminate comprising an elastic panel

member and an elongatable component, said stretch laminate
. being mechanicaI]y stretched so that said elasticized thigh

panel is capable of elastically qxpaﬁding beyond the original
planar state of the absorbent article in at least one
direction at an angle from the longitudinal direction.

A

Datas

nore elastic | eg nenbers
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conpr|5|n an elastlc panel menber and an el ongat abl e conponent havi ng an

orlgln - ®&ai d stretch |am nate bei ng nechanlcally stretched
so that. ed thigh panel can expand peyens 1l pl anar
state of bl e component in at |east %fdlwlm g,gE,@- angl e
fromthe |ongi tud| nal and the lateral direction.||2. Rgmmorbe

article of claim1 wherein said el astic3ked thi ghpat 5 es—a! Zero
strain stretch lamnate. 3. The absorbent article of cIa|n11 wher ei-n
said el asticized thigh panel conprises a pretensioned stretch |am nate.

31 4. - The absorb2nt iabserbent cantiigle ofr Claithel ahareiai ¢aid redasticized

| am nate is elasticall thﬁaﬁﬁé’l)'cﬁmbﬂsas QUEMd stRadh IPBfcRUTandhoted said | eg
edge. 5. The absorbent "article of claiml|l wherein said elasticized thigh

panel is positioned in said corner |eg zone adjacent said first waist
regi on. 6. A di sposaBiec absexhentnarticte qfe Claim nlg whereinstsaidhi elastijieth, a

second. wai st thigh panel comprises a pretensioned stretch laminate.
4. The absorbent article of Claim 2 or 3 wherein said stretch
Taminate is elastically expandable in a curvilinear contour
along said leg edge.

5. The absorbent article of Claim 1 wherein said elasticized
thigh panel is positioned in said corner leg zone adjacent
said first waist region.

6. A disposable absorbent artic]e having a first waist region, a
second waist region, a crotch region between said first waist
region and said second waist region, longitudinal edges
having a curvilinear leg edge, and end edges, the absorbent
article comprising:

~'a liquid pervious topsheet;
a liquid impervious backsheet joined with said topsheet;

an absorbent core hading side edges and disposed between said
topsheet and said backsheet; and characterized by having

an elastic leg feature extending laterally outwardly from
‘each of said side edges of said absorbent core in said crotch
region; each said elastic leg feature having a center leg
zone and a pair of corner leg zones, one at each end of said
center leg zone, each said elastic leg feature comprising:

(1) an elasticized leg cuff positioned in at least said
center leg zone,. said elasticized leg cuff comprising one or
more elastic leg members operatively associated in an
elastically contractible condition such that said elasticized

, ,!Il"c, "’I,J I"J, "I,sl " ,!I, | | . This is the replacement sheet |
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regibn crotch reglon bet ween said first waist region and said second

wai st regl heet lacgd| . centerline, a |longitudinal direction defined
as the dire ﬂl to sai d | ongi tudi nal centerllne a |lateral
centerline, ctlon defined as t hgrh iz parallel to said

| ateral centerline, | ong| tudi nal edges having aTUL‘BrSHfdge and
end edges, the absorbent art’ | cle cagrising: g §§§Nt bpsheet; a

havi ng side edges and di sposed between said t0psheet and sai d i;cksheet'
and an el astic |eg Yegataufé cbst ealthsticaldy ecantractilear i yoenesallyactheof said

si de edges of said wagudendl afredtidn;Saidd crotch region, each said leg
feature having a center leg zone and a pair of corner Ieg zones, one at .

each end of said center |eg zone, each said elastic |eg feature conprising:
(i) an elasticized {id) enf felmtscizwnébwm panel cpesitioned cientedch| e3idzone,

said el asticized | egrhed ﬁe&%ﬁé' %hﬂg sﬂﬂﬁ e%stﬁ?’fﬁdeﬂﬁ% ;ﬁnbﬁ&oﬁﬁ"ﬁﬁﬁsﬁ
operatively joined with t

contractibl e condit} %'Lﬁ!‘hl Icgg'?r 5 'iged P%’&i%f? i°8 %(\teggf%égt 13
contractible in gerpargion Qhesaidnghatch&heﬁhl and can i elastindpanel member

positioned therebetween, said stretch laminate being
mechanically stretched so that said elasticized thigh panel
is capable of elastically expanding beyond the- original
planar state of the absorbent article in at Tleast one
direction at an angle from the longitudinal direction.

7. The absorbent article of Claim 6 wherein one of said
elasticized thigh panels comprises a ‘Zero strain stretch
laminate. '

8. The absorbent article of Claim 7 wherein each of said
elasticized thigh panels comprises a zero strain stretch
laminate. '

9. The absorbent article of Claim 8 wherein said elastic panel
member comprises an elastomeric foam.

10. The absorbent article of Claim 9 wherein said stretch

laminate is elastically expandable in a curvilinear contour
along said leg edge.

S
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(i1) an elasticized thigh panel positioned in each said corner |eg zone,
each sai'd el asticized thigh panel conprising a stretch | am nate conpri sing
a portion of said topsheet having an original planar state, a portion of
sai d backsheet having an original planar state, and an el astic panel nenber
posi ti oned t herebetween, said stretch | am33ate bei ng nechanically stretched
so that said elasticized thigh panel can expand beyond the original planar
state of said topsheet and said backsheet in at |east one direction at an

angle fromthe |ongitudinal direction mm?at eral direction. 32 7.
The absorbent article of claim®6 wherein one o sai d el asticized thigh
panel s conprises a zero strain stretch [amnate. 8. The absor bent

2 zero strain st ABSUIBEN Q@C&%W?@ﬁ%ﬁiﬂ"wﬁéﬁéﬁ“m

wherein said el astic pangONPIIRING’EPASTICIZRDSTAICH PANEI®am

Absqrbent articles such as disposable diapers (20), incontinent briefs, diaper
holders, training pants and the like, that have an elastic leg feature that provides
dynamic fit around the leg of the wearer. Such absorbent articles comprise a
liquid pervious topsheet (24); a liquid impervious backsheet (26); and absorbent
core (28) disposed between the topsheet and the backsheet;. and an elastic leg

~ feature (32) comprising an elasticized leg cﬁff (150) and elasticized thigh panels
(154). The elasticized leg cuff (150) is positioned in at least the center leg zone
of the elastic leg feature (32), and comprises one or more elastic members (152)
operatively associated in an elastically contractible condition so that the leg cuff
(150) is elastically contractible in generally the longitudinal direction. The
elasticized thigh panels (154) comprise a stretch laminate (156) that is
mechanically stretched so that the elasticized thigh panel (154) is capable of
expanding beyond the original planar state of the absorbent article (20) in at least
one direction at an angle from the longitudinal direction.

Figure 1
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10. The absorbent article of claim9 wherein said stretch lanminate is
elrastically expandable in a curvilinear contour along said | eg edge. 11.
The absorbent article of claim 10 wherein each said elastic panel nenber
has a cresceni-noon shape. 12. The absorbent article of_claim 11 .wherein
said elasticized leg cuff conprises a portion of said topsheet, a portion
of sai'd backsheet, and a plurality of elastic | eg nenbers each conprising a
strand of elastonmeric nmaterial. 13. The absorbent, article of claim6 or 9
wherein said elastic panel nmenbers and said elastic | eg nenber of each said
el astic leg feature conprise a single piece of elastoneric material. 14.
The absorbent article of claim 13 whgf3in said elasticized leg cuff
conprises a pretensioned stretch | am nate. 15. The absorbent article of
claim6 wherein said el astici Lhigh pang s _hav @&fn ion force of

| ess than or equal to abowt 00 [prr] at exTensions of b 'Géen about 25 mm
and about .50 mm 16. A Fisposab e absorbent articlée having a first waist-
region, a second wai st region, a ,rotSH reglon=h§85e n 'said|first waist
region and said second waijst reg|Fn3 dlnal éMerlilne, a

longi tudinal direction defli ned asl M\ '
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parallel to said longitudinal centerline, a lateral centerline, a latera
di rection defined as the direction parallel to said’lateral centerline,
| ongi tudi nal edges having a curvilinear |eg edge, and end edges, the

absor bent.;artixcle conprising: a liquid pervious topsheet; .a-l.iqguid. .

i mper vi ous backsheet joined with said topsheet; an absorbent core having
si de édges and di sposed between said topsheet and said backsheet;

el astici zed side panel s disposed in said second wai st. regi on, each of said
el asticized side panels being elastically extensible in the |ateral
direction; and an elastic |leg featur tending laterally outwardly from
each of said side edges of said abso t core in said crotch region, each
said elastic leg feature having a center |l eg zone and a pair of corner |eg
zones, one at each end of lsal7g HHe—eE VO0-e{ astic | eg
feature conprising: (i) ap elastijcized leg cuff posiftioned at least in said
center |l eg zone, said el apticize Iegs4cuff con'%r4|§$ng one of nore el astlg

| eg menbers \\'. _
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operatively joined-with the absorbent article in an elastically
contractible condition such that said elasticized leg cuff is elastically
contractible in generally the |longitudinal- direction; and (ii) an

el asticized thi gh panel positioned in each of said corner_| eg zones, each
said elasticized thigh panel conprising a stretch [am nate conprising a
portion of said topsheet having an original planar state, a portion of said
backsheet having an original planar state, and an el astic panel nenber
positioned t herebetween, said stretch | am nate being nechanically stretched
so that said elasticized thigh panel can expand beyond the original planar
state of said topsheet and said back t in at | east one direction at an
angle fromthe longitudinal direction and the lateral direction. 17. The
absorbent article of clai | L dag | Ci panel s each
conprise a side panel stretch |am nate conprising a portion|of said
topsheet, a portion of sajd.backgheet, and an el astip side panel nmenber

posi tioned therebetween, erein fsai cB%&e pand4 stretch lafjinate is -

mechani cal ly stretched. 18. The absor jen ticle pbOgl aim 17 wherein

said side panel stretch lamnatelis a ze ain stretch |am nate.
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34 19. The absorbent article of claim 18 \/\herel n said stretch | am nate of
each said elmd—t—m—g#pa,nel conprises a z¢ro Rﬂ A“ St-f-ei-ch-l.anlnat e
20. The abs !ﬁw ’m m of claim19 wherein|sg A NTegHﬁE'ﬁﬁ)er SG
said elastic d said elastic side CTEEIh RS i Baged ...
singl# piece o ter| al. 21.30 The of Bl a’rﬁgéﬁg-%gg rdgad 8.
20 wherein said elastoneric material is an el as{ol wingien paged ..... tdheaged .....
absorbent article of claim 16 or 20 wherein sai fi difleirget | a;rpagede .@b paggdp

sai d el asticizedwhdtgclammed ist s el astically exppndable in a curvi]
contour along said | eg edge. DATE OF RECEIPT h

1. A disposable absorbent arficle having a first waist region, a second waist
region, a crotch region between said first waist region and said second waist
region, a longitudinal centerline, a longitudinal direction defined as the direction
parallel to said longitudinal centerline, a lateral centerline, and a lateral direction
defined as the direction parallel to the lateral centerline, longitudinal edges having
a curvilinear leg edge, and end edges, the absorbent article comprising:

a liquid pervious topsheet; .

a liquid impervious backsheet joined with said topsheet;

an absorbent core having side edges disposed between said topsheet and
said backsheet; and

an elastic leg feature extending Iaterally outwardly from each of sald side
edges of said absorbent core in said crotch region, each said elastic leg feature
having a center leg zone and a pair of corner leg zones, one at each end of said
center leg zone, each said elastic leg feature comprising:

() an elasticized leg cuff positioned in at least said center leg zone, said

elasticized leg cuff comprising one or more elastic leg members operatively

joined with the absorbent article in an elastically contractible condition such

that said elasticized leg cuff is elastically contractible in generally the

longitudinal direction; and

(ii) an elasticized thigh panel positioned in at least one of said comer leg

zones, each said elasticized thigh panel comprising a stretch laminate

comprising an elastic panel member and an elongatable component having

an original planar state, said stretch laminate being mechanically stretched

so that said elasticized thigh panel can expand beyond the original planar

state of said elongatable component in at least one direction at an angle

from the longitudinal and the lateral direction.

2 The absorbent article of claim 1 wherein said elasticized thigh panel

comprises a zero strain stretch laminate.

3. The absorbent article of claim 1 wherein said elasticized thigh panel

comprises a pretensioned stretch laminate.
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4, The absorbent atticle of claim 2 or 3 wherein said stretch laminate is
elastically expandable in a curvilinear contour along said leg edge.

5. The absorbent article of claim | wherein said elasticized thigh panel is
positioned in said comner leg zone adjacent said first waist region.

6. A disposable absorbent article having a first waist region, a second waist
region, a crofch region between said first waist region and said second waist
region, a longitudinal centerline, a longitudinal direction defined as the direction
parallel to said longitudinal centerline, a lateral centerline, a lateral direction
defined as the direction parallel to said lateral centetline, longitudinal edges having
a curvilinear leg edge, and end edges, the absorbent article comprising:

a liquid pervious topsheet;

a liquid impervious backsheet joined with said topsheet;

an absorbent core having side edges and disposed between said topsheet
and said backsheet; and

an elastic leg feature extending laterally outwardly from each of said side
edges of said absorbent core in said crotch region, each said leg feature having
a center leg zone and a pair of corner leg zones, one at each end of said center
leg zone, each said elastic leg feature comprising:

(i) an elasticized leg cuff positioned in at least said center leg zone, said

elasticized leg cuff comprising one or more elastic leg members operatively

joined with the absorbent article in an elastically contractible condition such

that elasticized leg cuff is elastically contractible in generally the

longitudinal direction; and

(i) an elasticized thigh panel positioned in each said comer leg zone, each

said elasticized thigh panel comprising a stretch laminate comprising a

portion of said topsheet having an original planar state, a portion of said

backsheet having an original planar state, and an elastic panel member

positioned therebetween, said stretch laminate being mechanically

stretched so that said elasticized thigh panel can expand beyond the

original planar state of said fopsheet and said backsheet in at least one

direction at an angle from the longitudinal direction and the lateral direction.
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7. The absorbent article of claim 6 wherein one of said elasticized thigh panels
comprises a zero strain stretch laminate.

8. The absorbent article of claim 7 wherein each of said elasticized thigh
panels comprises a zero strain stretch laminate.

9. The absorbent article of claim 8 wherein said elastic panel member
comprises an elastomeric foam. '

10.  The absorbent article of claim 9 wherein said stretch laminate is elastically
expandable in a curvilinear contour along said leg edge.

11.  The absorbent article of claim 10 wherein each said elastic panel member

has a crescent moon shape.

12. The absorbent article of claim 11 wherein said elasticized leg cuff
comprises a portion of said topsheet, a pottion of said backsheet, and a plurality
of elastic leg members each comprising a strand of elastomeric material.

13.  The absorbent article of claim 6 or 9 wherein said elastic panel members
and said elastic leg member of each said elastic leg feature comprise a single

piece of elastomeric material.

14. - The absorbent atticle of claim 13 wherein said elasticized leg cuff
comprises a pretensioned stretch laminate.

15.  The absorbent article of claim 6 wherein said elasticized thigh panels have
an extension force of less than or equal to about 400 grams; at extensions of
between about 25 mm and about 50 mm.

16. A disposable absorbent article having a first waist region, a second waist
region, a crotch region between said first waist region and said second waist
region, a longitudinal centerline, a longitudinal direction defined as the direction
paralle! to said longitudinal centerline, a lateral centerline, a lateral direction
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defined as the direction parallel to said lateral centerline, longitudinal edges having
a curvilinear leg edge, and end edges, the absorbent article comprising:

a liquid pervious topsheet;

a liquid impervious backsheet joined with said topsheet;

an absorbent core having side edges and disposed between said topsheet
and said backsheet;

elasticized side panels disposed in said second waist region, each of said
elasticized side panels being elastically extensible in the lateral direction; and

an elastic leg feature extending laterally outwardly from each of said side
edges of said absorbent core in said crotch region, each said elastic leg feature
having a center leg zone and a pair of corner leg zones,' one at e_ach end of said
center leg zone, each said elastic leg feature comprising:

(i) an elasticized leg cuff positioned at least in said center leg zone, said

elasticized leg cuff comprising one or more elastic leg members

operatively joined with the absorbent article in an elastically contractible

condition such that said elasticized leg cuff is elastically contractible in

generally the longitudinal direction; and

(i) an elasticized thigh panel positioned in each of said corner leg zones,

each said elasticized thigh panel comprising a stretch laminate comprising

a portion of said topsheet having an original planar state, a portion of said

backsheet having an original planar state, and an elastic panel member

positioned therebetween, said stretch laminate being mechanically

stretched so that said elasticized thigh panel can expand beyond the

original planar state of said topsheet and said backsheet in at least one

direction at an angle from the longitudinal direction and the lateral direction.

17. The absorbent article of claim 16 wherein said elasticized side panels each
comprise a side panel stretch laminate comprising a portion of said topsheet, a
portion of said backsheet, and an elastic side panel member positioned
. tf{erebetween, wherein said side panel stretch [aminate is mechanically stretched.

18. The absorbent article of claim 17 wherein said side panel stretch laminate

is a zero strain stretch laminate.
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19.  The absotbent article of claim 18 wherein said stretch laminate of each said
elasticized thigh panel comprises a zero strain stretch laminate.

20. The absorbent article of claim 19 wherein said elastic leg member, said
elastic panel members, and said elastic side panel member comprise a single

piece of elastomeric material.

21. The absorbent article of claim 20 wherein said elastomeric material is an

elastomeric foam.

22. The absorbent article of claim 16 or 20 wherein said stretch laminate of
each said elasticized thigh panel is elastically expandable in a curvilinear contour

along said leg edge.



