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' . /! '. l'IELD OF DIE IMVENTl'ON< . > ~; ~·; 

'\ .. f.L . "'· The present .m\'ention· felates to compoSiies~ 'and, .. mo'te particulmy,. to 

.. ,. composites exlubiting an elastic-like behavior in response to _an applied. and ;, 
··subsequently released (i.e., cycled) elongation along at least one axis thereof. 

· · : : Composites of the present invention have a··:Wide range of potential uses in both 
'· · 1of~k,·-diJtable"ilild disposable articles, but are particiilarly well~sUited·cfor ule in- disposable :£, 

absorbent articles such as sinitary napkins, bandages, pantiHDers, disposable diapers, 
.:.jJicontinent brie&, diaper holders, training pantS, and the like: id: .-

BACl{GBOJJND OF THE INVENTION 

u . Absorbent articles such as sanitary napkins, bandages, pantiliners, disposable 

-~--··. 

·diapers, incontinent briefs, diaper holders and training pants _are designed to absorb and .. 
--. ·~': i:· P' ' .. ·.. , •. < :~1i"°'UqUicf and'· other''"disChqes ··1rom the hUtli'8rf'"bOd~··'·ancf;tci'"' p~ent bOClY 'afuf ~ ·:-· -~' ' ,·, . 

clothing soiling. Typically, most absorbent articles are made of materials that will not 
' . .,_.,,, .. , ... ,_ " · ' . ;;-~,·:· mdily sltitch U'tidef.tfi~·torceS ttiat th&f al>sotbirt'fartible<·w nortriilly 'S\lbjectethtf\\tllerr~~,~ :· ,,._, · > 

··:· .. 

20 worn. The inability of the materials comprising the absorbent article to stretch when 

subjected -to normal wearing forces causes the lbsorbent article to have cenain 
drawbacks~ One drawback is the lack or comfort for the wearer. The wearer should 
icleally be able to notice a dift"er'ence between an abso~t anicle that stretches to 
conform to· the wearer's body with the wearer's movements and an absorbent article 

2s that fails to stretch. 

30 

35 

Several attempts have been made to make one or more components or portions 
or absorbent articles stretchable in response to relatively low wearing forces exerted 
upon the ·absorbent artides. Typically, prior art solutions rely on the addition of 
traditional elastics such 8s natUral or synthetic rubber. For example. traditional elastics· 
hBve been secured to portions of the topsheet and/or backsheet of absorbent arti~les, · -' -
5Uch as in the waist portion of a disposable diaper, to provide a_ better fit and overall . 
comfort for the wearer. However, traditional elastics are costly and require a certain -

degree of manipulation and handling durini ·assembly. While traditional elastics do 
provide a degree of stretch for the absorbent article, the materials to which the 
traditional elastics is ·secured are typically not normally considered elastic or 
streichable. Therefore, the added traditional elastics must be preStretched prior to 
being secured to the material or the material must be subjected to mechanical 
processing, e.g., ring-rolling, to permanently elongate the material to extend beyond its · · 
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· ;~+· , · initiil ~tenmo~·Jength ! and.-·allow the. added traditional elutic ·to:f~ :·effectiVe.~,.-: .:., 

Otluftise, the ='.idlded ·trad,itional elastic· is restrained by the· material anef.is 'RJnderecf -.-< .. :',· 
. . ... :. ·.·. . 

·· inop~le: · · ·:\l >· ... , . . .';,~·:;;:_:.:' . .~> 

·:,.i. ACcordinjly, it is_ 111·· object of the··present invention to provide:;-: t:·CQ"1pO~t6 ""> . :~ 

s which exl)J'bits an •elastic-like• behavior in a direction of applied elongation without the 
use _of costly ~tional elastic materials. AS used herein, the term •eiastic-like~ . 

·.:·. describes the behavior of a composite which when subjected to an applied elongation; 

+· :· the composite ;extends in :.the direction of applied elongation and . w1*t-,,~, appJie4 . """'·:; 

·elongation is feleased the composite returns, to<a substantial degree, to its.untensiOned " 

10 condition. While composite web materials exhibiting an elastic-like- behavior. have ~; +·· 
wide range of utility, e.g., durable articles of apparel, disposable articles of apparel, 

covering materials such as upholstery, wrapping materials for complex shapes and the 

like, they are panicularly well suited for use in disposable absorbent articles. 

·•· ,;; 

... ,, ,.,.~ ~' ·"'":_-•·. : :tiri!'••··. ,_. :~·; ... ,:r-,~~;: .. :.:,, 1$JJMMARY ·or·'TIJE JNWNTION .. .,,·: .. ·" _., .. ·~~~·. :'.f ··,.i.-,·_;~: .. ;•·•·:<::· .(JjJc::> ~,.,:. ·•. '·.' . ' 

The present invention pertains to a composite exhibiting an elastic-like behavior 
~·:',~:,.,) ·'":ur ~nse· ·tc:;~;·.'an-:afiplied \'llXial".:'eloAsation,.,.,alonw· at Jeast., o.rie--.axis-1~f:~·.· ~- ,; :;:~'·h· 'F 

composite comprilei a firSt web material in a relaxed condition bonded to a stretched 

second web material. Preferably, the first web material is intennittently bonded to the 

20 second web material in a •cotumn• type pattern. The second web material comprises a 

strainable network having first and second regions formed of substantially the same 

material composition. The first region provides a first, elastic-like resistive force to the 

applied axial elongation; and the second region provides a second distinctive resisti~ 
force to fbrther applied axial elongation, thereby providing at least two stages of 

25 resistive forces in use. 
The composite is particularly .well-suited for use in disposable absorbent articles 

such as sanitary napkins. baildages, pantiliners,. disposable diapers, incontinent brie~ .· 

-diaper holders, training pants and the like. The .composite is particulaqy useful in the ~- ... 

contractible and extens1'ble portions of a disposable diaper, e.g., the. extensible· side · 

30 panels, elastic-waist features, elasticized leg cuffs, fastening member, -1>sorbent core, 

and backsheet. 

BRIEF DESCRIPTION OF THE DRAWINGS ._, 

While the specificatipn concludes with claims particularly pointing ou~ and . 

:ss distinctly claiming. the subject matter which is regarded as fonning the present . 

invention, it is believell that the invention will be better understood ftom the following 
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. :·· '.~-~'.--;,:.: :. · ·· .r .- ,-~J'"::: desciiption w'fti.ch is takeb in .. ~njwtetjo_.:.wjth the accompanying drawings. in which lite :- .:{'.~ :>d 

:.:... 

:, .. \: ·designations~ used to:tlesignate siibstantia]~y:identical elements and··in which: · 

;• .: 

s 

··~lFIG. 1 is ·.a plan view WustratiQb of a dis}Sosable diaper embodiment of the 
present invention having~.portions cutaway to reveatunderlying structure; and with the 
inner surface ~f the diaper filcins the_~ewer; 

FIG 2 is a plan _view-illustration of a preferred embodiment of a composite web 
of the· present:,· invention having ·,a portion of the seeond web cut away to reveal the 
und_h: __ ll .... ft .a:~_·_._._ .. web· ·, 1W•~1uaa w•' 1~";._· ·::·\:· .·· .. _ ... : .. : ···.· '.· , . .~ ... 

FIGS. 2A-2C are segmented, perspective illustrations of the second web of the 
.r.;. iCt compOsite illustrated in FIG. 2, subj~ to varying degrees of elongation; and 

.).-. ' ·:. 

FIG. 3 is a fragmentary plan view ofa diaper of the present invention in the 6rst 
waist region showing the elements of the elastic waist feature and the extensible side 
panels . 

As used herein. the term •absorbent article" refers to devices which absorb 

..• !"." 
. ·. ~. 

. •.· . ~ 

'·~'~.-. -7"'··11·~ :,qi},·"' · ;i¥.':·7*'')l">'"±- llld·'contain body'exudat~·and9 mGfel-s;ecifically;'men to-0devices .which are placed , ·' .. ,: y; .,}~;·:~ 

.· 

... 

against or in proximity to the body of the wearer to absorb and contain the various 
exudates discharged from the body. The term 11disposable11 is used herein to describe 

20 absorbent articles which are not intended to be laundered or otherwise restored or 
reused as an absorbent anicle (i.~ .• they are intended to be• discarded after a single. 
use and, preferably. to be recycled, ~mposted or otherwise disposed of in an 
environmentally compatible manner). A preferred embodiment of an absorbent 
article is the disposable absorbent article, diaper 20, shown in Figure 1. As used 

" herein, the tenn •map~ refers to an absorbent article generally worn by infants and 
mcontinent persons that is worn about the lower torso· of the wearer. It should be 

understood, however. that the present invention is also a~plicable to other absorbent 
::. ;• '· articles such as incontinent ··briefs, incontinent undergarments, diaper holders and 

liners. feminine hygiene garments, sanitary napkins, training pants, and the like. 
30 Figure 1 is a plan view of the diaper 20 in its flat-out, uncontracted state (i.e., 

35 

with· elastic induced contraction pulled out) with ponions of the structure being 
cut-away to more clearly show the construction of the diaper 20 and with the ·ponion 
of the diaper . 20 which faces or contacts the wearer, the inner surface, oriented 
towards the viewer. As shown in Figure 1, the diaper 20 preferably comprises a 
containment assembly 22 comprising a liquid pervious topsheet 24; a liquid 
impervious baeksheet· 26 joined with the topsheet 24; and an absorbent core 28 
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.· ·" ~ :Jrosid.Oned -~ the ~psheet :\4 and the. baclcsheef"26. The diaper ~ 

. ':eo$pii~,-~~-:'les cufti 32;'ir flaps 62; elastic waiit featunr;s 34; a &$tenins-
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..;.~.\'48 com ~_;.. . a n•ii"· of first fast • __ ..._ 40 Uid a second fast • . .· 

.,...._... . ~ ... - emng HlllljiJ~&Vo;>H. .,.. _ .,. emng. 

.. . ~~L-:.._· . 42· .\,}a•.I ~--=bte -~d-0 ftAftlll_ ····J 30-, llKallUlill IUIY UA•&aliJI 1'I ,.,.-·~ .·:-_"f:~ ~~;~ ~:. :;_\:.:~: .. : ' · ... ·. 

, The d~ 20 also has twC? centerlines, a longitudinal centerline 100 and a 

transverse centerline 102.· The term "longitudinal", as uSed.berein, refers to a line. 

·axis, or direction ·in the plane of the diaper 20 that is ~ly aligned with (e.g. 

-a#rdtimately pmtlel with)a vertlcal pl1P1e wbic~, bisect(-•-~--~ into left 
. - . -. . . . . . ... ·. ·"" . . ~ .. . 

and right :halves when the diaper 20 is worn .. The terms "tranSYene" and "lateral", as 

used··-- areinterchanpable and refer to a line~ axis or ~on which lies within 

the plane ·of the diaper that is generally perpendicular to the longitudinal direction 

(which divides the wearer into front and back body halves). 

The diaper 20 is shown in Figure 1 to have an inner surface 44 (facing the 

view_er in Figure 1), an outer surfac~ 46 oppo~_to the ilul~ surface 44, a first waist 

:: :··· 

·· .,. · 'H'; ·.,.'feiidn,;;SG;'ii~'waist .... on -52 opposed .. :to 1he .first,,waist region 50, .a crotch·, . . . .. : 

region S4 positioned between the first waist region SO and the second waist region 

· -:--- .-,.~- -·\·~ ·"52;·m1d'a periphay which.is·'tfefined,by •ou-,perimet-.~.or•1es.-·of.t)le,diapei,'.:2P" -.· .,':;~• ,, .,
1 

in· whieh the longitudinal edges are designated· 56 and the: end edges are designated 

SS. The inner sur&ce · 44 of the diaper 20 comprises that portion of the diaper 20 

20 . which is positioned adjacent to the wearer's body during use {i.e., the inner surface 

44 generally is fonned by at least a portion of the topsheet 24 and other components 

joined to the topsheet 24); The outer surface 46 comprises that portion of the diaper 

20 which is positioned away from the wearer's body (i.e .• the outer surface 46 is 

-generally formed by at least a portion of the backsheet 26 and other components 

25 joined to the backsheet 26). . As used ~ the tenn ·~oined" encompasses 

configurations whereby an element is directly secured to_ the other elelllent by affixing 

.·the element directly to the other element, and configurations whereby the element _is 

- indirectly secured to the other element by ~xins· the *1uent to . intermediate 

.- member(s) which in tum are affixed to the other element. The first. waist region ·so 
so · and the second waist region S2 extend from the end edges 58 of the periphery to the 

crotch region,54. The first waist region 50 comprises a central region 60 and a pair 

of extensible_ side panels 30 which typically comprise the outer lateral portions of the 

first waist region SO. The second waist region 52 comprises a central region 72 and a 

pair of ear flaps· 62 which typically comprise the outer lateral portions· of the second 

3s waist region 52. The extensible side panels positioned in the first waist region SO are 

designated 30 while the ear flaps in the second waist region 52 are designated 62. 



' .. ·:· 

.. . ~-.; ... , . -.. 

WO 9'127352 ":' -· .• •·;i:-....:· .. .. 4; ~ . PCI'/US"102W •· 

..:, .. 

,. s -·· ' ....... _., -! 
" . f"'. ... 

:~·· 

.. ..,. . ,;:. . - ":.;;:·'" .. ~·· .. 

.• . .'" 

·The ;corifabii#~: ~Jy''.22 of ~'· diapei?.20;: is shQwn:Jn Fij(ife _ _..l u 

comprising the ~ :bc>Q Cc!1Wi;) c;rthe di~er 20. ~IThe eontainment 8*inbty 22 , 

comprises at·l~ ·-so~t ~ 28 an4 ~ly an outer:;·cov~g 1,yer ·· . 

comprising the tqpsb-:·,.24 ;:'.~d ~ ~heet 26. •.. ·· When the. abso~t~: article -,. 
s comprises a separate holder and a liner, the containment usembty 22 generally 

comprises the holder and the liner .(i.e., the c0ntainment assembly 22 comprilles one 
or more layers qf material to define the holder. while the liner comprises an ab.sorbent 

. . . ' . ' 

composite such ~-~~~ •. ~:~ksh~ ~ an ~~ent coJ"e.) Gen~;~ 
containment assembly 22 eomprises the main structure of the diaper with other 

10 features added. to fonn.::the.-~te di&w structure. Thus, t~e contai~t 

assembly 22 for the diaper 20 generally comprises the topsheet 24, the backsheet 26, 

and the absorbent core 28. 

Figure 1 shows a preferred embodiment of the containment usembly 22 in 

which the topsheet 24 ~and th!?, __ ~cksheet_ 26 have length and_ .. ~dth d_imensions 
.. . . .-• 1s··< generaJly·"largel'"'thul·:th6se·,1,)f~e·tabsorbent-:core ·28;· ~·:rile topsheet 24 and.cthe ., .. ,. ,; , __ ~-

baclcsheet 26 extend beyond the edges of the absorbent core 28 to thereby form the 

·:;.y '>! .. ;:.. -~:·:··periphery of·the i!iapet';;;~O.;~-.;.·Wfai\f .. tho.: topsheet ,24,-.,the -bac~eet:;-::26-.:'•:~,.Jhe ':·.' .. 

absorbent core 28 may ·be assembled in a variety of well known configurations. 

preferred containment assembly.configurations are described generally in U.S. Patent 

20 3,860,003 entitled •contractible Side Portions for Disposable Diaper" which issued 

to Kenneth B. Buell on January 14, 1975; and U.S. Patent S,ISl.092 entitled 

•Absorbent Article With Dynamic Elastic Waist Feature Having A Predisposed 

Resilient Flexural Hinge" which issued to Kenneth B. Buell et al., on September 29, 

1992; each of which is incorporated herein by reference. 
zs The absorbent core 28. may be any absorbent member which is generally . 

compressible, confonnable, and_ non-irritating to the wearer's skin, and capable of 

absorbing and. retaining liquids such as urine and other cenain- body exudates. As 

shown in Figure 1, the .. abso~t,.core 28 has an outer surtace,64,Jm inner surfac~ 

66, side edges 68,· and waist edges 70. The absorbent core 28 may be manufactUred 

30 in a wide variety of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped, 

asymmetric, etc.) and &om a wide variety of liquid-absorbent materials commonly 

used in disposable diapers and other absorbent articles such u comminuted wood 

pulp which is generally referred to as airfeJt. Examples of other suitable absorbent 

materials include creped cellulose wadding; meltblown polymers including cofonn; 

3s chemically stiffened, modified or cross-linked celluJosic fibers; tissue including tissue 

wraps and tissue laminates; absorbent foams; absorbent sponges; superabsorbent 
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··' The conti&uration and ce~~n o(the.-f:t>iorbent c;ore 28 may·vary (e.g.~:. 

the absorbent core may have .g .. :;icalip• ·ZQnes, a,, hydrophilic gradient; ·.a-· 

superabsorbent gradient, or lower average density and lower average basis weight 

acquisition zon-; or may -comprise one or more kyers or structures):· However, the 

total absorbent capacity of b absorb• core 28 should be comp.,u'ble with the 

design .loading and the intended -~·-~f th&\.<di•PS'J' 2q. .T:Jlie size,~and:. abSQrbent 

capacity of the absorbent core 28 may. also be .varied to accommodate wearers 

ranging fi'om infants through adults. . ;· . ~,.+ .. , 
One ·embodiment of the diaper 20 has 111 asymmetric, modified T-shaped, 

absorbent core 28 having ears in the first waist region and a generally rectangular 

shape in the second waist region. Exemplary absorbent structures for use as the 

. .. .•. 
....... 

,.·· ..... 
·-:.~·· .. : .· .. -.. 

·' ... ·.:·:· 

absorbent core 28 of the present invenf:ipn that.la&~ achi~ wide acceptance and 
.,," ··· ·.· · is ···· codUl'ieteial"mceess··are descnbed· m,t£s>~P.~em'::41~6l0;67a~titled>'!High-D~iY~- ,.. ~:··:~: · 

Absorbent Structures• issued to Weisman et al. on September 9, 1986; U.S. Patent 
";;·: ~-;:':i· ·:;,.;::-,;;-· ;;""-:: ·", <· · 4;6'3,402 entitled""Absorbent-:Articl~;,With~-Layered.CQreS!'n.issu~to.,W~ : . 

et al on lune.16, 1987; U.S. Patent 4,888,231-entitled •Absorbent Core Having A 

Dusting Layer" issued to Angstadt on .December 19, 1989; and U.S. Patent 

·20 4,834, 735, entitled "High Density Absorbent. Members Having Lower Density and 

Lower Basis Weight Acqwsition Zones", issued to Alemany et al. on May 30, 1989. 

~e absorbent core may further comprise the dual core system containing 

acquisition/distribution core of . dtemically stiffened fibers poiitioned over the 

absorbent storage cores as detailed in U.S.-·.P!ltent S,234,423, entitled "Absorbent 

2' Article With Elastic Waist Feature and Enhanced Absorbency• issued to Alemany et 

al .• on August 10, 1993; and in U.S. Patent S,1470345, entitled •ffigh Efficiency 

Absorbent Articles For Incontinence· Management• issued to Young, La Von and 

Taylor on. September IS, 1992.;. IJt.-of .th~ patents .are incorporated herein., by . 

reference. 
30 The backsheet 26 is positi.9ned adjacent the outer surfa~ 64 of the· absorbent 

core 28 and is preferably joined th~ by a~bment means (not shown) such as 

those well known in the art. For example, the backsheet 26 may be secured to the 

absorbent core 28 by a uniform continuous la~ of adhesive, a patterned layer of 

adhesive, or an may of separate lines~ spirals, or spots of adhesive. Adhesives which 

35 have been found to be satisfactory are man~factured by H. B. Fuller Company of St. 

PauJ, Minnesota and marketed as HL-1258. An .example of a suitable attachment 
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0fZ;.- melns comprisina an opm pattern -network of-fililii&its :6f)1dhesi"" is disclo~ in 1~- : 

·i:;;;£:;. US.· Patent 4,S7lZ986 entitled "Disposable Wastt>-CQn~t CJ*1nent", which ··:'.), 
~ isSUed to Mliietola et ak on March 4, 1986. :;· Anoth'c!r<~table attachment ~s 

- ·~comprising leveraf·qines: of adhesive ·filaments '"sWirled;;· mto< a. •spiral pattern is . ' . 
s illustrated by the apparatus and methods shown in U.S. Patent 3,911,173 issued to .· ·.. . . .,;· . ~. 

Sprague, Ir. on October 7, 1975; U.S. Pateni-4,785,996 issued to Ziecker, et al. on 
· -;;:November-22, 1978; and U.S. Patent 4;842,666·:'-issued to Werenicz on 1une·27, ···-· 
··1~l~ 1989. Each Of these parents are incorporated herein ~.---.. ·A:Jtemativel:frthe ····'· 

attachment means may corilprise heat bonds, pressure 1Jc?nds, · ul~rasonic bonds, 
io -dynamic mechanical bonds, or any other suitable attachmeJit··means 6.r combinations 

of these attaclunent means as are known in the art. 
The backsheet 26 is impervious to liquids (e.g., urine) and is preferably 

manufactured &om a thin plastic film, although other flexible liquid impervious 
; materiaJs may also be used. As used herein, the tenn. "flexible" refers to materials 

" > ·· .,,. :.. ·· ·· -- ., -~:;,,.~--- .. ~ · · .... u f ~:'·wm~rf·are·icompliant &na··wm tea<tily canrorm·'ttftM·s@nN·•na1>b:: .ha· contaufi·or . ·· . .;• ·~ ... . ... 

. ~ _,.: ., ' .. ·.>ii.·. . .t_; : 

the human body. The backsheet 26 prevents the exudates absorbed and contained in 
·."·., :·" : .. -· ·' ·.· ''~·~the ·8bs0rtierit corrr-21-·"trom ~etting artieles wbieh :: cGSbtacf'tht!i:·lfiairef 20·-- such"'BS 

·· bedsheets and underjarments. Further, the backsheet 26 may permit vapors to 
escape ftom the absorbent core 28 (i.e., breathable) while still preventing exudates 

20 ftom passing through the backsheet 26. Thus. the backsheet 26 may comprise a 
woven or nonwoven material, polymeric films such as thermoplastic films. of 
polyethylene or polypropylene, or composite material~ such as a film-coated 
nonwoven material. An example· of a suitable backsheet is a thermoplastic film 
having a thickness offtom about 0.012 mm (O.S mil) to about o.ost·mm (2.0 mils). 

2s Other suitable materials for the. backsheet 26 include RR8220 blown films ~d 
RRS47S cast films as manufactured by Tredegar Industries, Inc. of Terre Haute, JN. 
The backsheet 26 is preferably emb()JSed ·and/or· matte finished to provide a more 

. " · · ·. clothlike appearance. Another suitable backsheet is ·a laminate comprising a 
thermoplastic film secured to a nonwoven web of staple fibers. 

30 · The topsheet 24 is positioned adjacent the inner surface 66 of the absorbent 
core 28 and·is p1eferably joined thereto and to the backsheet 26 by attachment means 
(not shown) such as. those well known in the art. Suitable attachment ·means are 
de~bed with respect to joining the backsheet 26 to· the absorbent core 28. In a 
prderred embodiment of the present invention, the topsheet 24 and the backsheet 26 

35 are joined directly to each other in the diaper periphery and are ind~ctly joined 
together by directly joining them to the absorbent core 28 by the attachment means 
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·. "i~( '~''nte;topshto·r 24 is cmnpliant, soft feeliri& :and non-irritating to the· wearer's ::·' -: .. ,._:Jf. >~· 

ikin. Furtlir. ~ tO~ 24 is :J;referably liquid pervious pennitting liqui•: .. (;;g.: ~~!· · 
.. · urinel~fo rCldily''·· .. tate thtdugb its thibicness. A suitable topsheet 24 .may;:be' · .· 

s manu&ctured fi'o~ a wide range of materials. such as porous foams; reticulated 
foams; aperturecl plutic films; or woven or nonwoven webs of natural fibeB (e.g., 

Y wood or cotton fibers)~ synthetic fibers (e.g., polyester or polypropylene fibers), or a. 

~: eombinatio& of namtarbd synthetic fibers .. The top$tieel 24 is preferably n_"1e:;.'9f a ; ... ,: {"';:':­

hydrophobic material to isolate· the wearer's skih from liquids which ·have passed 

10 · through the topsheet · ~4 and are eontained in the absorbent core 28 (i.e. to prevent . . ~ ~,. 

rewet)~ If the topsheet 24 is made or a hydrophobic material, at least the upper 

surface of the topsheet 24 is treated to be hydrophilic so that liquids will transfer 

through the topsheet more rapidly. This diminishes the likelihood that body exudates 

.. ~· .... 

will flow off the topsheet 24 .-ather than being drawn through the topsheet 24 and .· . 

1s ··beilig·'..,sdrbm bj'~tli~habsortielif d>re ··21: .... , The··;topsheet 24·"Clft"be- ~end~;:•·:;;;-,_. ~<-::; -: ... 

hydrophilic by treating it with a surfactant Suitable methods for treating the 

···::···' ·;.·topm.t""24'~•'Wit1f.•at.utfactar1t"irich.ade -.spraying the .. topsheet- .24 ·material· witk-:1he·':;;-·,-;:;;,·''·~~ ... ,, ,, 

sur&ctant and immersing the material into the surfactant. A more detailed discussion 

of such a treatment and hydrophilicity is contained in U.S. Patents 4,988,344 entitled 

20 "Absorbent Articles with Multiple Layer Absorbent Layers" issued to Reising. et al 

on January 29, 1991 and U.S. Patent 4,988,345 entitled "Absorbent Articles with 

Rapid Acquiring Absorbent Cores" issued to Reising on January 29, 1991, each of 

which is incorporated by reference herein. 

There are a number of manufacturing techniques which may be used to 

2' manufacture the topsheet 24. For. example, the topsheet 24 may be a nonwoven web 

of fibers. When the topsheet 24 comprises a nonwoven · web, the web may be 

spunbonded, carded, wet-laid, melt-blown,· hydroentangled, combinations of the 

1 above, or the like. A suitable topsheet 24 is carded and thermally bonded by means ., ., 

well· known to those skilled in the tabrics art. A satisfactory topsheet 24 comprises 

30 staple length polypropylene fib~ having a denier or about 2.2 As used herein, the 

term "staple length fibers" refers to those fibers havina a length of at least about 15.9 , • 

mm (0.625 inchei). Preferably, the topsheet 24 has a basis weight from about· 18 to 

about 25 grams per square meter. A suitable topsheet is manufactured by Veratec, .,. 

Inc., a Division of International Paper Company, of Walpole, Mass. under the 

3S designation p... . 
The diaper-' 20 preferably funher comprises elasticized leg cuffs 32 for 
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.. ~- "';"' .• /~:: ,,., .. ::'!~; p,ovidirif.Jmproveci .. ~ntainriient .bf liqtiids and other ... body exudates. i;ac1t c~'t- ... ,,~;- .. 

,,, - ·::t <". ··+· . eluti~- leg cuff~l may co~prlse sev~ different einbodiments for reducing the ,, · -:':.. ··;.~ 
·~~:.;~i:t 

".1-: 

-~ 

··'.'·-''$_·"2 ~~ ·. ~.;.·· 

l~e of body ~t~ in t!J~jeg··tegi~ns. tfhe leg cuff ean be and is som~el . ·~::.;~0: 
··also refetted to u :leg bandsi:siae. flaps, 'barrier cuffs, or elastic cuffs.) u. s. Patent . ;:~.;;,, 

··~~ .. 

s 3.!860,003 descn1>es a disposable diaper which provides a contractible leg opening 
• \»-

h&vina a side flap and one or more elastic memben to provide an elasticized leg cuff 

(psketins cuft). U.S. Patent ::4,9q9,803 entitled •Disposable Absorbent Artide .;;J J · ••s ~cized Flaps" i~ to ~· et 'al. on March 20,. 1990, descn~ • ;'.ft -~ 
disposable diaper having •stanCi-up!I .elasticized flaps (barrier-cuffs) to improve_ the 

£1~ .: 10 containment of the leg regions .. U.S. Patent 4,695,278 entitled "Absorbent Articl~ 

Having Dual Cuft"s" issued to Lawson on September 22, 1987, describes a disposable 

diaper having dual cuffs including a gasketing cuff and a barrier cuff. While each 

elasticized leg cuff 32 may be configured so as to be similar to any of the leg bands, 

_.,__ _ __ side flaps._ barrier carlfs, or elasti!= cuffs described above_ each eluticized leg cuff 32 

• ·.:~-,~: ~-"'ii .. _ -~··i->-:, · ·~1s-· ·;:.p-teferably-··co·mprises"r-'°gasketirfg«·ctiff· ~'described in 1he-above-referenced U:S.'.·-:··:.:}. :"'·*'·?; 

Patent 3,860,003; 

~ '.": • . :i· .. ~,-;~.,·; .. ~·,.,•-·xv:,.,·f:·~ ·~. ·:' "'":<· 'The diaper·'.20: preferab.ly ... fbrther~~prises ~ra;eJasiic waist.feature. 34 that ::;, ?i· •:;r.,·;-: 

~-. 

-~ 

helps provide improved fit and· containment. The elastic waist feature 34 is that 

portion or·zon~ of the diaper 20 which is intended to elastically expand and contract 

20 to dynamically fit the wearer's waist. The elastic waist feature 34 preferably extends 

longitudinally outwardly &om at least one of the waist edges 70 of the absorbent core 

28 and generany forms at least a portion of the end edge SB of the diaper 20. 

Alternatively, the elastic waist feature 34 may overlap one of the waist edges 70 of 

the absorbent core 28. Disposable diapers are generally constNcted so as to have 

" two elastic waist features, one. positioned in the first waist region SO and one 

positioned· in the second waist region S2, although diapers can be constructed with a 

single elastic waist feature. If a diaper hu two elastic waist features, they may be 

identical to one another· or different &om each other depending on the desired fit and 

containment properties. ~urther, while the elastic waist feature 34 or any of 'its 

30 c0nstituent elements ean comprise a separate element aftixed to the diaper 20, the . : 

-elastic waist feature 34 may be 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 waist feature 34 may be constructed in a number of 

different configurations _including those described in U.S. Patent 4,SlS,S9S issued to 

3!1 Kievit et al. on May 7, 1985; U.S. Patent· S,026,364 issued to Robertson on June 2S, 

1991; and the above referenced U.S. Patent S, 1S1,092 Issued to Buell; each of these 
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,_. :~ ·',,<.:.: ·Fin &·:~~erred ·embo~ o(·-the presen_t-·invention, the diaper 20 also·.· 

.;,:· ·T:.·..,mprisos ~flaps 62 ttult extend laterally out,v&rdly.from·each longitudinal edge 56 

6f!H>eontlinment asleinbly ·i2 in _the •second ~s.t reJP.on s2~· -The ear ftaps 62 _ ,-

' provide a structure to which the first waist region SO can be attacbed to encircle the 

legs and waist of the wearer. _,The ear tlaps 62 may take on a number or different 

t sizes. shapes, conflprations. and materials.- The ear flaps 62 may comprise a portion 

.- -<iJ:Ofthe ....... makingllp one~ more of the_'di~~ements, including the _top~• 

24, and the backsheet 26. Alternatively, the ear. flaps 62 may comprise a separate 

10 element .,. ·plurality. of elements joined to the diaper. Suitable materials for use as 

the ear flaps 62 include woven webs; nonwoven webs; films, including polymeric 

films; foams; laminate materials including film laminates, nonwoven laminates, or 

zero strain laminates; elastomers; composites; or any combination of materials herein 

~ .... · descnl>ect or .as described with .respect to ~e extensil;tle side panels as are known in 
· · ... '"- -~·;: n·J~- "tD·attt ·m;-~'flap-s:· 62°may w~joined to thcrcontainment;,issembl)"'!2 by -any means· ·i.·· 

as known in the art; for example the ear flaps 62 may be continuously or 
.. :_, ·· -~ · ····''1··:~'.mtennittently#:botlded-"to·· the•.,. containment<8$&embly;,,;using·.::beated -01:. ~eated_ ;,~; 

· - adh~'- -heat bonding. pressure bonding. ultrasonic bonding. dynamic mechanical 

bonding 0r any other method that is known in the an. 

20 The diaper 20 additionally comprises an extensible side panel . 30 disposed 

25 

":·· 

030 ' 

adjacent each longitudinal edge 56 of the containment assembly 22 of the diaper 20, 

preferably~ the first waist region SO. (As used herein, the term •msposect• means 

that an element(s) of the absorbent anicle is fonned Goined and positioned) in a 
particular ·place or position u a unitary structure with other elements of the 

absorbent article or as a separate dement joined to another element of the .i>sorbent 
. . 

anicle.) The extensible side panels 30 provide an elasticaUy extensible feature that 

provides a more comfortable and· contouring fit by initially conformably fitting the 

diaper to the- wearer and sustaining the fit .. throughout. the time of wear wen past 

when the diaper has been loaded with exudates since the extensible side panels 30 

allow the sides- of the diaper 20 to expand and contract. The extenmble side panels 

JO tbrther provide more effective application .of the diaper since even if the diaperer 

fits the diaper to the wearer asymmetrically. the diaper will "self-adjust" during wear 

to attain an·improved·fit. The extensible side panels 30·ofthe present invention also 

provide ilriproved dynamic fit about the waist as well as the thigh of the wearer, 

reducing the possibility of sagging and gapping both at the. waist and about the leg 

that can cause leakage. while incfeasing freedom of motion and wearer comfon in 
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·panels 3o di&Po~~inthe· .. waist region so; alt~ivety,;:the d~.20-may be 
~ proVided with extensible side, panels.,~o: dispo!led in the second waistregion S2 or in: 
both the first waist region SO and the second waist region S2. While the extensible 
side panels 30-may be eonstnacted in a number of configurations, examples of diapers 
with ~Je side panel~ are disclosed -.~Jn U.S. Patent 4,857,067, entitled 

.. "Disposable,J?,~.-~~&;~Fed Ears" issuef.1. to Wood, et :al. on~gus.t IS, 191~ 
U.S. Patent 4,381,781 issued to Sciarafta, et al. on May 3, 1983; U.S. Patent 
4,938,753 issqecUo Van{ipmpeJ. et al,: on July 3, 1990; and U.S. P~~t Applica~on 
Serial No. 081155,048 entitled •Absorbent Article with Multi-Directional Extensible 
Side Panels", filed in the name of Miguel A Robles, et al. on November 19. 1993; 
each of which is incorporated. herein by reference. 

As mentiQned ~ve. portion• of the diaper 20. (e.g_.~ extensibl~ side panels 30, 
<,._ ·· · ·•:· · • ·- ·:·' · 1'' elastic· \'taist<'feaiures:·:t'4;·';and· eluticiZed Jeg-cu1fs 32)~'~·-may ·be· constructed -·&om~ .... .;. · 

extensible and contractible materials known in the art. In certain embodiments it may 
,,~.· ~-~,··"·--,.~ ··, - -· also be"Ciesirable;:to ~-)other portions o£-the~,diapert·"1Ch,as the·.absorbent·Cf>re.- f'j····'"' · ... 

backsheet. topsheet. faStening system and/or ·the entire diaper be constructed ftom 
extensible and contractible ma~als known in the art. Preferably, the composite of the 

20 present invention. generally· indicated as 200 in Figure 2. is used to render portions or 
the entire diaper extensible and contractible. The composite 200 is preferably 
comprised of at least two web materials, first web material 250 and second web 
material 252, bonded to one another at 290 in a regular or irregular pauem. First web 
material 250 and second web material 252 may be the same size or different sizes, (e.g., 

2s they may have similar or dift'erent length, width and thickness dimensions). The. 
composite 200 may ·a1so comprise three or more webs if so desired. For example, · 
additional webs may be added to improve comfort, increase bulk, and increase 
resiliency of the composite. The term "web". as used herein, refers to a sheet-like 
~ co.mprising a single layer ~f material or a laminate of two or more layers. -

· '° Figure 2 is a plan-view illustration of one embodiment of a composite according 
to .the present invention.,, The embodiment shQwn in Figure 2 comprises a first web 
material 250 in a relaxed condition and a second stmctural elastic-like film (SELF) web 
material 252 iii a stretthecl or elongated condition. Examples of SELF. webs are_ 
disclosed in International Application WO 95/03765, entitled "Web . Materials 

,, Exhibiting Elutic-Like Behavior", published February 9, 199S in the name of Chappell 
et al. which is incorporated herein by reference. In the embodiment illustrated in Figure 
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· ;2. the first anc1 second:WeG RG~edijj- 2so-r8Jid;\is2 are eac:11 conJifuctect or, sinlle 1a,1:·:~.. _:;:,· 
of material. Alternatively,_ tlli'tirst iinc116r seci<>nd .Web m&terialS 2;so and 2s2 may ead{ ··• · 
be constructed of two "6r more'1•ylti. ·· ·:~> ·it:· · :fr - . 

. 'the sm.P Web 252 'Jis two 'centeitm~;,ia ioilgitudin81 center~ ... ancf. a ,<; 

transverse or lateral centerline, t, · ~ch is generally perpendi~lar to the longitu~. 
centerline. The SE.LP web 252 is preferably comprised of substantially of linear low 
density polyethylene (LU)PEtaJthdugh it may also be eomprised of other polyolefins .. 
'M.cJi u polyethylenes'incluclliij'·fBW densilj;'(jolyethylenls (U)PE)~- ultra low·densify';·_. , ·. 
polyethylene (ULDPE), high density polyethylene {HDPE), or polypropylene and/er·· 
blends thereof of the Bbove and .otller matrils. Examples of other suitable. polymeric -... 
materials include, but are not limited to, polyesters, polyurethanes, compostable or 
biodegradable polymers, and breathable polymers. 

The SELF web 252 includes· a •strainabJe network" of distinct regions. As used 
herein. the term 11strainable networ!C" rej"ers to an interconnected and interrelated group ... ·.-. .. ~., l, .... ,;., ofrejionl Which"are~able'"t()·~e~1eitenC1ed'"ti1s0me ·u~'·aepitrm· a·ptedeietmined'''''::~ < .. , . -.'' 

direction providing. the SELF . web with an elastic-like behavior in response to an 
:'.'. f>· :~·applieif and SU'bsequent "releuil el6naati01t'·'f11ie straintble··netWork includd 'at ·feast··a, :· .·::_. : ,.,.,, ,,~, ,., 

first region 264 and a second region 266. The SELF web also includes transitional 
regions 265 which are at the interface between the first regions 264 and the second 

20 regions 266. The transitional regions 265 will generally exluoit complex combinations 
of behaVior of both .the first region and the second region. It is recognized that every 
embodiment of SELF webs will have transitional regions, however, the SELF webs are 

· 1arge1y defined by the behavior of the SELF web material . in the distinctive regions 
(e.g., the first region anci the second region): Therefore, the ensuing description will be 

2s concerned with the behavior of the SELF web material in the first regions and the 
second regions since the SELF web is not significantly dependent upon the complex 

· behavior of the transitional regions. 
The SELF web 2S2'has a first surfate and an opposing second surface. In the 

embodiment shown in Fisure 2, the strairiable network includes a plurality of first 
· 30 regions 264 and a plurality of second regions 266. The first re,gions 264 have a first 

axis 268 and a second axis 269~ wherein the first axis 268 is preferably longer than the 
second axis 269. The first axis 268 of the first region 264 is sub~tially parallel to the 

longitudinal axis of the SELF web while the second axis 269 is substantially parallel to 
the transverse axis of the SELF web. Preferably, the dimension of the second 1xu·269 

.,, of the first region, (i.e., the width of the first region), is fi'o~ about O.Ol inches to 

about O.S inches, and more preferably from about" 0.03 ·inches to about 0.25 inches. 



... ~ ~ ~- . ·•. 

_._.-::._.· 

.:_::_ ·. 

.. .J.:· 

.... -····"':::. 

}f(·" ': .,_;, __ ;. 
. ~. 

-<~t:·<·. 

•I • .... ,_;J!.~ 

13 

.,,· .... ,· 
'"'::~'I-

The second regions;:266 have a first axis 210:·8ifcla:secoridfixis:.f71. The first axik7o 
it:$Ubstantlally· parallel to the longitudinal ms of.the·:·$ELF web~iwhile th~:second~s 

-i·'· 271 is substantially•parallel to··the transverSe axis·:'.t(1:the,_$EL6 .. 'web. Preferably,· the· 

dimension ofthe second;axis 271 of the sec.oncires"i~.n, (iie., the ~th of the~ 
region), is from about 0.01 inches to about 2.0 inches, and more preferably, &om about 

0.125 inches to about 1.0 inches. In the preferred embodiment of Figure 2, the.first 

regions 264 and the second regions 266 are ~bstantielly linear, extending continu~ 
::·~~/ .. 
... ~.· in,.a-.mrecaon substantially parallel to the lon~~s Qf th~ web,, ~ 

The first region 264 has an elastic modulus E 1 and a cross-sectional area Al. 

-.10 The second region 266 has an elastic mo_dulus E2 andt cros~ctional ~ A2. 

In the illustrated embodiment, · a portion of each· SELF· web has been 

•formed• such that the SELF web exhibits a resistive force along an axis, which in 

the case of the illustrated embodiment is substantially parallel to the longitudinal axis 

. •1• of the SELF web, when subjected to an applied axial elongation in a directio~ . 

.... ~?' .-..:. -'.' ·· ··1'1!!"' ·; sutmantiauy paralJet·to the longitudinal 'Dis; ·><Jb"·ultcf-herem/.the··tenn· "formed"- ··· ·· .: 

refers to the creation of a desired structure or geometry upon the SELF web that 

·. · ,.., ·· · = ·~· ,,,~>~· .. · ,,,, ·will substantially· retain the .. desired structure or,:geometry·when·ittis. not subjected, tq .,. 

any externally applied elongations or forces. A SELF web of the present invention 

is preferably comprised of at least a first region· and a second region. wherein the 

20 .first region is visually distinct trom the second region. As used ·herein, the term 

"visually distinct" refers to features of the SELF web material which are readily 

discernible to the nonnal ·naked eye when the SELF web material or objects 

embodying these SELF web material are subjected to normal use. Preferably, the 

first region hu a •surtace-pathlength• less than that of the second region. as 

2s measured parallel to a predetermined axis when the material is in an untensioned 

state. As used herein, the term "surface-pathlength• refers to a measurement along 

the topographic stirface of the regjon in question in a direction parallel to an axis. 

The· method for determining the surface-pathlength· of the respective regions is set 

forth in the aforementioned International Application WO 9S/0316S. 

Jo Methods for fanning SELF web mateiials iqclude, -but are not limited to, 

embossing by mating plates or rolls, themioforming, · high pressure hydraulic 

forming. or casting. While the entire portion of the SELF web has been subjected to 

a forming operation. the present invention may als0 be ~~iced by subjecting to 

formation only a portion of the web. 

JS In the preferred embodiment shown in Figures 2 and 2A. the first regions 

264 are substantially planar. That is, the material within the first region 264 is in 

-·~ . ~ .t.ri{i 

·~~. -. 
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~st&ntiallYfibe :Slune c:Onc:lition bd'ote 'and after the fonnation st~!'undetgoni' bY ;,~, .. 
·ftie SELF *1>,: ~ seeolad regionl266 inelude a plurality of raised rib-like·'1--- ~'.:/,.: . 
274: fe:'The no-Ji&· eJements·";274 may ·-tie embossed, deb~ or ._::cq;n~on·,~;··: 
th~ fhe; rib-like:tei~ents 274 have a first or .major axis . ~76 · yhich< is,«·: 

substantiallY-. parallel to the transverse axis of the SELF web and a second or minor 
axis 277 whicii is substantially parallel to the longitudinal axis of the SELF web. ·· 

The first axi~· 276 of the rib-like elements 274 is at least equal to, and preferably · / 
longerthanlti'e second.ixis 2T/. Preferably, the ratio of lengths ofthe .... •:axi~. 276·~; . •;.:..•• ........ . .. . . ... 

· to the second axis 277 is at least about 1:1/or greater, and more preferably at least . 

about 2: I or greiter. ..,... ·~'- ; . 
The rib-like elements 274 in the second region 266 may be separated fi'om 

one another by unformed areas, essentially unembossed or debossed, or simply 
fonned as spacing· areas. Preferably, the rib-like elements 274 are adjacent one 
another and are separated by an unformed area of less than 0.10 inches as measured 

·/;. 

....... . ·-~ .. 

'":.:-is . 'J)efpelidiculit'tcfthe .. Duijorms 276 ofthe'rib-iike element 274;-and more·ptef~tYs·;.~;'' -~ ;::, ... ,;t.+.,. 

the nb-like elements 274 are contiguous having no unfonned areas between them. 
7'.'"~:c·· ·., ·· ~ .. ,, • .,_,~ ·t~·'··The'1itsf .. ;tegion··'264·'"·and:"the·.!second region 266.each·have·.a--·~proj~1:or''· ~/ ··'.,. 1:··~=<·· 

pathlength•. As used herein, the tenn "projected pathlengtb• refers to length of a 
shadow of a region that would be thrown by parallel light. The projected pathlength 

20 of the first region 264 and the proj~ pathlength of the second region 266 are 
equal to one another. 

The first region 264 has a surface-pathlength, LI. which is less than the 

sur&ce-path)ength. L2. of the .second region 266 as measured topographically in a 
direction parallel to the longitudinal axis of the SELF web while the SELF web is in 

2' an untensioned condition. Preferably, the surface-pathlength of the second region 

266 it at least about IS% greater than tha~ of the first region 264, more preferably at 
least about 300/0 greater than that of the first region, and most preferably at least 
about 70% sreater than .that of the first region.· In general, the greater the _sµ~. 
pathlength of the second region, the greater will be the elongation of the SELF web 

:so before encountering the force wall. . 
What makes the SELF web panicularly well suited for use in abiorb~ 

articles is that it exhibits a modified "Poisson lateral contraction effect" substantially 
less than that of an otherwise identical unfonned base web of similar mat~ 
composition. As used herein, the term "Poisson lateral contraCtion effect" descri~ 

:ss the lateral contraction behavior of a material which is being subjected to an applied 
elongation. Preferably, the Poisson lateral contraction effect of the SELF web of the 
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'''!\,· ' · , Present $Vention isttess;·.than ll>0ut:0.4 when the SELF web 'is &Ubjected to about·: .,;;if·.:.· ·,Li;~ 

' •i: , 20o" el~Jation. The methocf:5tbr determimng the Poisson ~lateral contraction effect .. .,.. :: , :·:::( .· •! 

:iF> ii:c set forth~·, in the .roremeniiontll International Application WO 95/03765. . ·.: : 1f':;: 
· ,;_ .•... ,, ··<.. · Prererabl)i~ the smiF· web exhibits·'·& Poissoir J.ienl contraction eft"ect less than_: · .'.· ~) •; 

. . 

' about O.~ when the composite SELF web is subjected to about 40, SO or even 609A. 
elongation. The Poisson lateral contraction. effect or the SELF webs is determined · 

by the ampunt of the web material whtch is occupied by the first and second regions,•·· . 
, .: :':"·· -~Y· ··As the .area or t,hej,SEf.F web o~pied by the first region incr~ . 

the Poisson lateral contraction effect also increases. Conversely, u the area or the .. ·· 

""';~--~·' 10 .SELF web occupied by.the second region increases the Poisson lateral contraction· . 

effect decreues. Preferably, the percent area orthe SELF web occupied by the first · 
region is from about 2°A to about 9()01', and more preferably &om about 5% to about 
SO%. 

Web materials of the prior art which have at least one layer of an elastomeric 

~--

::..? · ·.~ '~;( · .:~·' , . .,~:-. '""·1'· · ts· · ·:·material Will ·generally-have 'a latktr Poissott~tatml · cotitnlction efFect, ie., ·they ·will, .... · )'' .. : .. <~·.,_..:.,., 

•neck down• as they elongate in response to an applied force. SELF web materials 
"· ··~' ·'' ,, ..... ,, ··''···'·::·. ·,;.;·;c·.·~··'''<· '.'.'ofthepr.esentinvention'can be-designed to moderate if.not substantiaJly,eliminate the:, .•·.· .,, ·:· 'Jd . 

·Poisson lateral contraction effect.· 

For the SELF web 252 and the composite web 200, the direction of applied 
20 axial elongatiOn, D, indicated by arrows 280 in FIG. 2, is substantially perpendicular 

to the first axis 276 of the nb-lilce elements 274. The rib-like elements 274 are able 

to unbend or geometrically deform in a· direction substantially perpendicular to their 
first axis 276 to allow extension in the SELF web 252 and therefore extension of the 
composite web 200. 

25 Referring now to Figure 2B, as the SELF web 252 is subjected to an applied 
axial elongation, D, indicated by arrows 280 in Figures 2 and 2B, the first ·regions 

264 having the shorter surface-pathlength, L 1, provide most of the initial resistive 
force, Pl, u a resul_t of molecular-level deformation, to the applied elongation. 
Meanwhile, the nb-like elements 274 in the respective second regions 266 are 

30 experiencing geometric def'onnation, or unbending. and offer minimal resistance to 

· the applied elongation. As the axial elongatioJI increases, the nb-like elements 274 
approach alignment with the appfied elongation. That is, the second region is 

exlu"biting a· change &om geometric deformation to ·molecular-level defonnation. 

This is the onset of the "f'orce wall" as used herein, the term "force wall", refers to· 
35 the behavior or the resistive force or a material during elongation wherein at some 

point, the force resisting the applied elongation suddenly increases. Referring now to 
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' ::::-,· ;.~.,.--_<_,:_;:;;;p-.gure 2p;;• n'b-W. ete4its ~74 hi~ beco~~bstantially aligned with the ms 
-' ::.. :_ ~f a'f>pped\:9lonpuon (i.e:;·•;~e secoi1d region ~ reiChecl 'its limit of geometric 

., '·· ·\hiefonnatib'li) and bejin to ~'·fiuther el()hgati~n-via molecular-level deformation. 

· ' :.= ~~ ,,,.-the ~na regioft. 266 now·;~butes/u.a re1u1t:i9f mol~-level deformation, a 

' ~d __ r~stive force.. P2, to further applied elongation. The resistive forces to 

elongation. i.e., the mo1ec:U1ar-1eve1 defonnation '"or the first region 264 and the 

· -molecular-level · clefoi'mltioli,:;.of the second regions 266, provide a total resistive 

=+ .. ·>:·force,.·i>-nf.whi&;h is Sreater~imn the resistive fo~~~provid~.by_the molecular-levcsl. 

:deformation of the first region 264 and the geometric defonnation of the second 

·· 10 ·region<i66. Force elonpdon curves depicting the behavior of the SELF web and the 

method for generating the force-elongation curves is set forth in the aforementioned 

International Application WO 9S/0376S. 

The maximum elongation occurring while the second region experiences 

. geomeuic deformation is referred to as the "available stretch" of the SELF web. The 

· ·- - .,.. is ~,_. :ta~dteriretch is'· Often found to be o£:im«estuin·disposable'-8bsorbent articles;· and---

can be largely controlled by the extent to wlUch the surflace..pathlength of the second 

' ' ·- · ' · >·· ~~·- :'" :::;tegion?:eXeeeds--:n ~athlength o0f the, first,·region~.and. th~ composi~ion. of~--­

-component webs. 

·When the SELF web is subjected to an applied elongation, the SELF web 

20 exhibits an elastic-like behavior as it extends in the direction of applied elongation 

and returns to its substantially_ untensioned condition once the applied elongation is 

remoVed. unless the SELF web is extended beyond the point of yielding. The· SELF 

web i~ able to undergo multiple cycles of applied elongation without losing its ability 

· to substantially recover. Accordingly. the SELF web is able to return to its 

1' substantially untensionecl condition once the applied elonption or force is removed. 

The elastic hysteresis curves for the SELF web and the method for generating the 

elastic hysteresis curves is set fonh in the aforementioned International Application 

WO 95/03765. 

Similar to the SELF web, the composite web. which includes the first web in ·a 

·:to relaxed condition bonded to the stretched second SELF web, exhibits an elastic-like 

behavior- as it extends in the dirCction of applied elongation and returns to its 

substantially untensioned condition once the applied elongation is removed.. The 

composite is able to undergo multiple cycles of applied elongation without losing its 

ability to substantially recover. Accordingly, th~_ composite is able to return to its 

" subst8ntially untensioned condition once the applied elongation is removed. 

While the SELF web may be easily and reversibly extended in the direction of 

. ·.. ~;_ 



.•;..-•... : ... : .... -.... -· 

W0961273Sl 

17 

'apJ)uect' •: elo~Q' in.a direction Sf.ibstantiaJly peq>endicUiat to the first axis or -~·'· 
·the. rib-,~e~~.el~;~!the .. , SELF web·:-ls not as: .. easily ext~ed· in. a direction 
·::·sul>stalltia!JY:;-p~el t•: the. first \axis of the n"b-like elepients. Thcf~fonnation· or the 
ri~lik.;::~1~.; alloW$ the:. n~like elements to gem.netrically. deform in a direction .· 

' substantiall~ perpendicular to ~e first or major axis of the nD-like elements, while 
requiring silbstantially molecular-lever defonnation to eXteild in a direction 
su~~ -parallel to .the first axis of the rib-like elements. ., 

.· n..e:·~~.of.ippli~ rqte.e reqtiired to extt;nd the ~-·web is dependent 
upc;n the composition and cross-sectional area of the web materials Conning the 

10 SELF web _,.d the:'1ddth and spacing of the first regions, with nmower and more 
widely spaced first regions requiring Jower applied extension forces to achieve the 
desired elongation.' The first axis, (i.e .• the length) of the first regions is preferably 
greater than the second axis9 (i.e.. the width) of the first region with a preferred 
length to wi~th rati_o of &om about S: 1 or greater. _ 

is · _,.... '· ·.··Tbe ·:;anaiftiquency Of-rib-like--elements,can:also be·varied·'to·controlthe .... , .. ; -
available stretch of the SBLF web. The available stretch is increased if for a given 

,,,., . frequency oflit>;;like,elem~the height:.or degree-.of deforma~on-·imputed· on tho ·:-""'.· :. . .." 
rib-like ·elements is increased. Similarly,· the available stretch is increased if for a 

20 

given height or degree of defonnation. the fi'equency of rib-like elements is increased. 
The first and second web materials may be comprised of polyolefins such as 

polyethylenes, including linear Jow density polyethylene (LLDPE), low density 
polyethylene · (LDPE), ultra low density polyethylene (ULDPE), high density 
polyethylene (HDPB), or polypropylene and blends thereof with the above and other 
materials. Examples ·of other suitable polymeric materials which may also be used 

2s include, but are . not limited . to, polyester, polyurethanes, compostable or 
biodegradable polymers, heat sbrinlc polymers, thermoplastic elastomecs, metallocene 
catalyst-based polymers (e.g., INSITE® available &om Dow Chemical Company and 
EXXACT® available &om . Exxon). and breathable polymers. The web materials 
may lil)so be comprised of a synthetic woven, synthetic knit, nonwoven. apertured 

:to film, ,macroscopically expanded three-dimensional formed film, absorbent or fibrous 
absorbent material, foam filled· composition or laminates and/or combinations thereo£ 
The nonwovens may be made but not limited to any of the following methods: 
spunlace, spunbond, meltblown, carded and/or air-through or calender bonded, with 
a splinlace material with loosely bonded fibers being the preferred embodiment. 

,, The first and second web materials may be made from two-dimensional 
apertured films and macroscopically expanded, three-dimensional, apertured fonned 
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films. EXamples,:Of,~~y<explndedj~ thr~onal, apenureif fol'IMcl ·· 

films are·desctibed:''ib.?u.5f: Patent 3:~,135 issued te:·:Thompaon on D~ber;·JO, · 

t97S; u.s. Patent 4,3~;2~ is$ueci·:~ Mull~;fet al. on APril 13, 1~2; u.s~: ~· 

•· 4,342,314 issUed to. R*det1:et llL l>n~·August 3,. 1982; u~s. Patent 4,463,04S 'i~· to 

' Ahr, et al. on July 31~. 19~; and u..s. Patent S,006,394 issued to Baird on April 9, 

1991. Each of these patents are incorporated herein by fererence. 
The first incl second web mat.mis may· comprise laminates or~ ru,,ms 

and nonwoven matedal2Whereby ~ the ~ m.: Conning such ~als,.:1be 

connections between a plurality of the nonwown fibers are broken up to protrude 

10 slightly through the apertures of th$ apertured film. It may be desirable in certain embodiments to have the composite web exhibit a 

certain degree of bulldness and bending resistance. Laminates of polymer films with 

high-loft nonwoven materials, and laminates with multi-layers of nonwovens are ways 

of providing increaSed bulk. ~ naethods for creating bulk incll14e the formation of 

is ... , .. ,.a~qe Jayefbf~pC>tyd(ef'ftlinitfthe''iftanller«>fthis inventi0n followed by prestreiching ·. ;;, .,.. -'· 

of the film and subsequent application of the nonwoven to one or both sides while the 

.\ "pOlymet·film' ii·'in.'ltl'-"'j)restretched<condition.:'~.~ • .Upon relaxation of the ~.ch,-.the .•"''" 

nonwoven material f'orms puckers which give the material added buUc. Another 

method for making bulky laminates is by forming individual polymeric film layers in the 

20 manner of this invention, foBOwed by .lamination of multiple layers of these materials. 

Three dimensionally apertured films that have been formed using the method descnDed 

herein also provide good bulk in a 1.-We structure. 
Other materials which may be subject to the deformation processes disclosed 

herein for producUis wd>s which exhibit an elastic-like behavior in the direction of 

2' applied force includ!C polymeric foams and thennally bonded air-laid fibrous structures. 

The first web material may be a pre-strained web material. That is, prior to 

being bonded to the seeond web sriaterialt the first web material may be Strained and 

subsequently relaxed. · 
Referring again to Figure 2, the first web 250 while in a relaxed condition is 

JO intermittently bonded at 290·to the second SELF web 2SZ which is in a stretched or 

elongated condition to fonn the. composite 200. Preferably; the first web 250 is 

stretchecl from abOut S% to about SOO% or its original length, more preferably from 

about to% to aboui.2SOOA ofiti original length. and most preferably from about 2S% 

to about 100-.4 of its original length. The first and second webs 250 and 252 may be 

35 intermittently bonded together in a regular. or irregular pattern. In the embodiment 

shown in FIG. 2, the first web 250 is intermittently bonded to the second web 2S2 wjth 
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. a resuJar pattemof adhesive b~" lbliii or~@.~s 290 oriented·~ pafallel·to !ij:'l 

:-&xis 271. -~Alternatively, the firSi··~~~rid ··~, may -be intetnuttently bO~ed 
... ~ .... ~ ·, .. ~ 

together with spirals . or spots Qf ~ ·~- ··jl_onding may. be . etrected . by .Py 

conventional means. such ~ heat -~irig; sc>mc· b~·ding. etc::· Intemdttent bonding" of 

' the component webs creates unglued or open areas in the combined compoSite allowing. 

the composite to expand and. stretch 'in an elaStic-like manner. Conversely, iD a 
substantially continuously bonded·· composite, the webs are bonded substantially 

contu.uously to one another·thro!Jghout1J.t• ~fin~. .._ 
After the first and second webs 250 and 252_ have been intermittendy bonded 

10 together to fonn the composite 200, the second· SELF web 252 may have sufficient 

strength to pucker or gather the composite when the tension is released. The . . 
puckering provides bulk and softness in the composite which may be desirable when 

used as a portion of a disposable absorbent article. When intermittently bonded 

together with parallel beads or colu~s_of adh~ the composite will have a plurality 

· ·•·· ··rs · ·ofnigc>sities which·provide··both·bulktn:Ct .. bendhlgfesiitance:·- .... ·- : .... -· ··· .. 
lleferring now to Figure 3, the elastic waist feature 34 comprising an elastic 

··· .. 

:·· .• ·:~ -~-~--l 

· .. ··· ···· ·.:waistband SY.In the first·· waist .-region?SO-~eomp,ise~-:~a· comJ>oiite··-indi~ted·.·gen~y as-:.. ···· ... :··-.· ··~-·:.··~ 

300. Composite 300 includes a first coinponem 310 and a second component 320. 

The first component 310, in a relaxed condition, is intermittently bonded to the second 

20 component 320, while the second componeiit 320 is in a stretched or elongated 

condition. The first component 310 comprises a portion or the topsheet 24 and a 

po~on of the backsheet 26. The second componen_t 320 is preferably a SELF web 

comprised of a single layer of polyethylene. Alternatively l the second component 320 

may also include a laminate of two or more layers. 

25 As shown in Figure 3, the second component 320 is bonded to the inner surface 

of the topsheet 24. The second component 320 may also be bonded to the outer 

surface of the topsheet 24. Alternatively, the second component 320 may also be 

bonded to either the outer or inner surface ofthe-baclcsheet 26. 

In another embodiment, the composite fonning the elastic waist feature 34 may 

30 comprise a portion of the topsheet 24 and a ponion of the backsheet 26. For example, 

a ponion of the topsheet 24, while in a relaxed condition, is intermittently bonded to a 

portion of the backsheet 26 which is the second SELF web and is in a ·stretched or 

elongated condition. Alternatively, the topsheet · 24 tnay fonn the second SELF web, 

while the backsheet· 26 fdnns the first web of the composite. 

" It has beeil found that the extension characteristics, including the extension . . 

forces, an extension modulus, and available stretch (extension), and the contractive 

• 
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.;;c,.: -~ fOrces, e1utic .creep, elastic hysteresis, and rate-or=-co~en l)f,_~e composite • 

.·· ,?"l:·· ~"8nt ccmsidentionS': in the perfonnance of the da.ic waist. ·1-. 34 aDct o~ 
,.,": _j»Ortio~ of the diaper 20. The extension and .. con~n ~stic~-: of ~ 
, __ · · ... ~site give the diaperer and wearer an overall pcfc~ "Str~" during use.:· 

s They also.~ the abilitY of the diaper to achieve. a ~table degree of applicatio~ 
stretch (i.e., ·for a "normally" perceived tension of the diaper durilis application, the 

. total amount of resultant stretch is that desired to achievelmaintain good contonnity Qf 
.· ·. , · fit). .FQI' example. a·· waist feature with a· rel~tivebt IUgb av.nm~ stretch ;ancf lo;· 

ext~on ~dulus can cause gapping and -~g1slipphi8 on. the.·we&rer. '.Awai~ 
10 featUre having too little available stretch or too high of an extension modulus may not 

achieve a suitable level of body contonnity and may contribute in making the diaper 

uncomfortable to wear and hard to apply to the w~. 

Typical extenll"ble materials show a hysteresis loop of force in their stress-strain 

property. That is, for a given extension,· the force (extension force) required to 

·- · ····- · u :., ~ Uniaxially-extend the extensible. material is, greater. than-~ .fi.lr:cC.l~tractive .force) ~ -. . . : _ ·~ , .· , 

extensible material . exerts when it is allowed to contract &om its pro-extended 

.. ,_ .. , .-~ndition.· Theforinercurve..canbe referred.top~~-~l~ ~~~.,~d ~e.l~"r curve .... ";'.-~ .,, , 
can be referred to as the "unload curve". The "load" extension force (extension force) 

is felt by the diaperer when the_ extensible waist feature is stretched to apply the diaper 

20 to the wearer. The wearer more nearly "feels" the 11unload" forces (contractive forces) 

once the diaper is on. Therefore. the hysteresis loss should not be so great that the 

contractive force is low enough to allow sagging.lgapping of the diaper on the wearer. 
. . 

The extensable composite may also be provided with ditterential extensibility. 

As used herein, the term "dUrerential extensibility" is used to mean a material having a 

:u nolHIDitbrm degree of extensio~ properties, as measured in the direction of stretching 

at various points along an axis oriented substantially perpendicular to the direction or 
stretching. This may, for example, include varying the elastic modulus or available 

stretch or both of the extensa"ble composite. The ditrerential. extensibility can be 

achieved in a number of different ways. The exterw'ble compos~e can have multiple 

30 combined extensible materials, multiple configuraiions for the extensible materials, or 

the extension properties of the extensi'ble or other materials maldng _up the extensible · 

composite may be non-unifonn. For example, differential exte~bility ~ be achieved 

· ~ selected adjacent portions or the extensible composite by usi~ extensible materials 

having· varying extensions or contractive forces, modulus, or other inherent· properties 

1s such thit more or less "varying" lateral CxtenSJ"bility is achieved in one po_nion of the 

extensible composite versus another. The extensible materials may also have varying 
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.~ ;~ .,~d shapes that provide differential extenml>ility:~ · ·(ltli~, 'l!'l&JS' of.~ 
.· . ; :··the prop~ or UW.erials tbit.fonn the e,xtenm'ble comj>osite that ~ i,nown iD ·~ art 
.-- ·~y aJ~ be~· :; •.. ·. . ~~ .. ;. ~: "',. . . 

$~·to ~e· eJ8stic waist feature 34, the extensible side~panels 3,0 and the 
s ·eiasti~·iel cutrs 32 ~Y also be comprised ofa first web intennitt .. y bonded.to a 

SELF web while the first web is in a relaxed condition and the SELF web is ·in a 
stretched or elongated condition.. In addition, other ponions of the dbq>er 20. such as 

~ ab+t .QOte. the &sienina member, t_he backsheet, the top~-:porti9~ of the 
. b8cksheet1>r'topsheel, orlhe entire diaper may also be made extensa"ble by co.:.SW~g 

10 them fi'om the composite of the present invention. 
Additionally, the first web of the composite may also be a SELF web similar to 

the second SELF web. However, only one of the SELF webs will be in a stretched 
or elongated condition when intennittently bonded to the other SELF web which is in 
a relaxed condition. 

1s .. , .. - ,.~ . ni.. cliaper 20.is .i.so,preferably.providecl.-with a fastening system~& .for .Sui~ 
:··. .. •, ·. . 
the diaper on the wearer. The filstening system 48 maintains the first waist region SO 

. ~~ ~ ~~ ~.~, .reaipn S~,Jn an oy.erlappina .~pration ,to .fo~ ,,a: .. sicle · 
closure. · ne· fastening system 48 t\Jrther maintains tension in the extensible side 

panels 30 to hoid the diaper 20 on the wearer as well as to provide for improved 
io dynamic fit about the legs and waist of the wearer. The fastening system 48 may 

comprise any attachment means known in the art, including, but not limited to, 

pressure sensitive adhesives, cohesi~ materials, mec~ fastening ~ such as 
hook and l~p type fisteners, or any combination of these or any other attachment 
means u known in the art. ~amples of suitable adhesive tape tab fastening systems . 

2' are disclosed in U.S. Patent 3,848,594 issued to Buell on November 19, 1974; and 
U.S. Patent 4,662,875 issued to Hirotsu and R.obertson on May S, 1987; each of 

which are incorporated herein by reference. Examples of other closure systems, 
includin1 mechanical closure systems, usetbl in the present invention are disclosed in 

U.S. Patent 4,869,724 issued to Scripps on September 26, 1989; U.S. Patent 

30 4,848,815 issued to Scripps on July 11. 1989; and U.S. Patent S,242,436 issued to 

Weil, Buell, Clear, and Falcone on September 7, 1993; each of which are 
incorporated herein by reference. 

The diaper 20 is preferably applied to a wearer by positioning one of the wa.ist 
regions, preferably the first waist region SO, under the wearer's back and drawing the 

35 remainder of the diaper 20 between the wearer's legs so that the other waist region, 
preferably the second waist region S2, is positioned across the front of the wearer. 

·.~. 

-~·;;.·--· . 
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The ~- then· _iWraps omf'~~ble . side. pand JO around the wearer, while - ,._ ,,. : . _,,_ · .,~· 
8ruPm8:~ne of the h.~.,~~~ 40 dispo.~ on.~ of the extensible side _· .. · . '. :;::. 
~s 30. The diape_rerthen rep• tliis step .for the other: extenSJble side panel JO: · · 

. •. I .!" ·'• . . "" . • . .~. ' . 

The wai• closure·.,.~ by. ~em•fof the first &stening .members 40 to 'tlae 
second &stening member 42 . '10catecl in the second waist re&;on 52. W'rth the s 

f'ormation of the waist closufe. · the diaper 20 is initially confonnably fit about the 

wearer. _Jfthe diaper.20 bas-. fitt.ed asymmetrically, the diaper 20 will self-adjust 

~.to ..... ~ impr~v~t~~~ ~ fittld to tile. warer. the mensiule side _ .::·, .... 
panels JO and the elastic waist feature 34 expand and contract in ccqunction with t~ 

10 motions of the wearer to provide improved sustained dynamic fit throughout the time 
of wear, well past when the diaper 20 has been loaded with exudates. This improved -
dynamic fit reduces saggins and gapping of' the diaper 20 in the waist and thigh 
regions while increasing wearer comfort. 

While particul~ embod~~ of the present invention have been_ illustrated 
·u -·and described, it wouid be obVious to ._skilled in the.art that various -o~ .. 

changes and modifications can be made without departing &om the spirit and scope 

. -of.the:~ ItJs_,-~Qre jnt~d~ ... t9 ;~eijn :ihe !IP~~~ claims all suqi 
changes and modifications that are within the scope of this invention. 

20 WHAT· IS CLAIMED IS: 

·-=-:: .. ~:·~:.: .· 
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~ ,;,,,t{f" ~··: . ."~'.· ".;.c. ·;.;;. . . : . .. • • ,:t,,.; .• r .. ~· ~~····~ . ... · '/l. _,_.,. 'A .composite.. exhibidjig an elastic-like behivior'in response to an applied axial 

-~·,,,. 'f .•.•·• 

... :,;.; ' ;o . eloDgation along at le&st one mds theR!Q( ... d co~posite comprising:' a first 

... '" web material m a rel~ed eonditio~ bonded .to a stretched second web material, 
.. .: · ·· • · ·.said second Ml> ~terial cbaraCtenzect by ·a:strlinabltnietwork having first ind 

.• .!· }•''· .. 
..... ·: '.:. 

second regioq,s fo~ of substantially the ~ materiaJ composition, said first 
region providing a first, elastic-llke resistive force to said applied axial 
elongation,· aiid said st:cond region Providins a second clistinctive resistive force 

. to'''luther applied aiial elongation, therel;y pr0Viding at least two stages of 
resistive forces in use . 

.:-
.·• ·'!'." 

2. A composite exluoiting an elastic-like behavior in response to an applied axial 
elongation along at least one axis thereat said composite comprising: a first 
web material in a relaxed condition bonded to a stretched second web material, 
:sai~ second web material characterized by at least . a first region and a second 

· ··. ··· · ·· · :relibn formed ... or subitantially the siiiie maiedal composition, said :tirst feaion 

undergoing a substantially molecular-level deformation and said second region 
" · · .-,.,.-. 'uuiillly ilndqoing ·a substantially" ·geometric deformation · when said web ·· 

material is subjected to said applied axial elongation. 

3. The composite of either Claim 1 or Claim 2 wherein said first web material and 
said second web material comprise dift"erent materials. 

4. The composite of any one of the preceding claims wherein said first web 
material is pre-strained. 

S. The composite of any . one or the preceding claims wherein said first web 
material is intermittently bonded to said second web material. 

. . 
6. The composite of any one of the preeeding claims wherein said first ·web 

material comprises a-laminate of two or more materials. 

7. The composite of any one of the preceding claims wherein said ·second web 
· material comprises a laminate of two or more materials . 

. 8. The composite of any one of the preceding claims wherein said composite forms 
a portion of a disposable absorbent article. 

\ \lltll\ \l\I\\ Ill\\ \\ltl \\ \II\ 
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9. Tlufcomposi~ otelaim.: 8 wherein said •posite forms an elastic ~st feature 

. OD a di~~'~ cbpOr. <,'' ·• ~ 
-'. •••• J, 

10. The c01npo .. of C~ B wher9in said composite. toms ~-. extenst'ble sid~ 
··.;· .. ·. . . . . . . 

panel on a disposable diaper. 

11. The COJllPO~ of Claim_ 8 wherein said ~mposite tbnns an elasticized leg a.df 

on a disposable diaper....... ., .~ . . ..... ~ .. , .. ,. ~;.. . .... :·:. .·.. -~'·! :.:'.'~ !'' 

12. The composite of Claim 8 wherein said compoiite fQrms at least a portion of a 
.• b· - .. 

backsheet on a disposable diaper. 

13. The composite of Claim 8 wherein said composite fonns at least a portion of a 

fastening ~ember. 
., .. ; .... : • ~'J,: • •... • •. ~ ··: .,: .. 
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