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PANT- TYPE DI APER HAVI NG ENHANCED EXTENSI BI LI TY AROUND LEG OPENI NG 5 10

FI ELD The_pre invention relates to disposable garnents of
such di sp@a"@?@l}éar ments include disposabl e underwear, di sBSEé@F@@?"apers

i ncluding 15 pull-on diapers and training pants, and di sposabl e panties for

menstrual use. Mrre specifically) the present invention rel ammmwmmmwu”m‘m
di sposabl e garnents havi ng enhanced extensibility around | eg
BACKGROUND 20 I nfants and other incontinent individuals wear di spasabl e
garnments such as diapers to receive and contain urine and other bod
exudes. Pull-on garnents having fixed sides (e.qg., traini ngljmiﬁmwlﬂlmnmlmw"
pul | -on di apers) have become popular. In order to contain b as
well as to fit a wide variety of body 25 shapes and sizes, thessogernents
must fit snugly about the waist and | egs of the wearer w thout drooping,
saggi ng or sl iIPOSARIGIANTTYRE DIADER HAYING GNVHANCED RXTENSIBIDITE AROBNT LERSOHENING NQ
| ar ger gnearers without causing irritation to the skin due to the product
being too tight. Many types of pull-on garnents use conventional elastic
el ements 30 secured in an elastically contractible condition in the wai st
and | eg openings. For exanple, pull-on garnents known as "ball oon type"
pants are contracted by el asticized bands in specific zones of the product
while the remaining material tends to bl ouse. Exanples of such pull-on
garnments are disclosed in U S. Patent 5) 171,239 published on Decenber 15,
1992, qqnd U.S. Patent 4,610,681 35 published on Septenber 9) 1986. These
garnents will fit a range of waist and 12 NOVEMBER 2002 WD 99/ 60970
PCT/ US98/ 10850 2 | eg sizes due to the £4=LDt hat the contractive elastic
openings will expand to accommpdate various size wearers. Nonethel ess, the
range of sizes s |imted because tg%r | gstic el enments i ch enable this
Var Pat on" i n i TBe RIEVETLIVERNOR delatk (. dpposatie Aments. FrmeiFaPhersty
bands useddisposatsievgrratentp énclode disphoshblebundegwepedispesables diaperglinciuding
concenta at & .. 4 LCES ¢ [ e, npé}%\( ibhg to
[ ncregt35ed nq:lgﬁeéri]%geé{ ag@i F}rh%ﬁ%ﬂ%}"’aﬁ:gﬁ ?/\Fg;ésratg?? .pﬁ@%ﬁef?’st ype s ?g%h -on
gar ment entiosg specificafiynthe presentpneention selatesyte disposablecgainents hayving
U. S. Pat engniafidy é2énBipilty 2f6tn®eglehenidgs. 1990) U. S. Patent 5,246, 433
publ i shed on Septenber 21, 1993) U.S. Patent 5,545, 158 10 published on
August 13, 1996) U.S. Patent 5,591, 155 published on January 7, 1997 and EP
publication O 526 868 Al published BACKERQBND 10, 1993. Such garnments have
si de p{wels which extend laterally outwardly in a front region of the
garnments and the back region of the garnents. The side panel has an inner
side edge and ainfantseandiatberinpsntinenhinsividwals werredispesable garmests Rueh her
and 15 par gk | glapbfs t8erd Uik 4k "@ntainufihe! BAG Sther NBodiATdXRAks. TFUNl-on
garnments al so hav seang %CH&—'“ t he outer side g{c@iﬂ{es %f thei Sld§) anels to
form one wWaRKRERISAIAVIRG HX 3 (&80 JRINIRY PANT; QfRUI-pR digpeLs) have are
paral l el tpopalah @i bederaoccamainlbotly éxudates bongsitagitofitla widet warigty oébody t he
gar menjgs. Sﬁggess 598 s?zle%S. ttll\gse garments must fit snugly about the waist and legs of the
wearer without drooping, sagging or sliding down from its position on the torso as
well as fitting larger wearers without causing irritation to the skin due to the
product being too tight.
Many types of pull-on garments use conventional elastic elements
30 secured in an elastically contractible condition in the waist and leg openings. For
example, pull-on garments known as “balioon type" pants are contracted by
elasticized bands in specific zones of the product while the remaining material
tends to blouse. Examples of such pull-on garments are disclosed in U.S. Patent
5,171,239 published on December 15, 1992, and U.S. Patent 4,610,681

35 published on September 9, 1986. These garments will fit a range of waist and




i ncorporated in the side panel has the same width in the |anevausgR sgagti on
or the 20 sane available elastic material quantity on the side panel '
bet ween t he | St opening and the | eg openings. Therefore, these garnents
do not ha\‘/veoélg%r?f"ﬁ’h degree of extensibility around the Ieg c?&?ﬂi’ﬁ?é/g?f‘sbut
have only a uniform degree of extensibility between the wai st opening and
the | eg openings. Therefore, if the garr?ent fits the wearer well around the
wai st openi ng and provides a sustained 25 fit around the wai st opening) the
wearer may feel tightness around the | eg openings thereby causing an

I nci dence of skin marking of the wearer. Another exanple of pull-on
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bet ween t hyd7 gRY .E'lfgugﬁcﬁibq\ ﬁ'@hebﬁéﬁ A??bBﬁ‘sheﬂ"Sn*éﬁﬂ%@PHE qg?g?néuch
conprises a chassis and seans, e chassis conprises a topsheel) a.
backsheet g¥Mests figve side peppishwhich %‘G“édatﬁﬁg& puhvardly i pritentresgion of

bet ween t hBet@imened aAddhé BackIekdRast the JirmEhts s Thehdide panenhadlarPmner

havi ng si de edges and a | st edg nd, an ear ., panel e>ite ding laterally
out war dl y $998998 %’5@ ﬁ"s‘?\,}@@' sidge ‘i&e'tah‘fghc&n‘f’g'&h YErRaraig! {E’n%a'f%? Sﬁﬂe"r on
and t nstMauag'?ahe [Bhgitedinabeereter iliaerafrtﬂ_ermhmﬁten'ﬁlh@lgmrnmnts)amoahaved
ext ensi ; i edge, r e,
an i ner. Serhs tp e $6, SR e B8R (s idE BanER 1o ERR ot WAl ogiiting 0
non- par al land two pemings s iSircesthgcouten sidesedgep areipreallel to each ogheandal
center |irgarafiell b ®@" BrYitudiidl LemerChirke | Gt thél ¥rrﬁ§nt§9téﬁtﬂ|§d@r%kﬂ@t €
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evi dont 1 Shpaa sl Ve GRsAhBdis iperlia BrETAR Iob REBRIR! MorbicietitRe
di scl osur egargentfitstheowearerwetharepnd the waistiogenitg \And praviessa &sistainedi on

concl pges fii Afoundathes wast ioﬁéhﬁfg', WZhBOWekaréld ntyf faaid tigh&lessCaraunel enlag t he
invention, it .is pelieved that the,jnvention etter 35 understood

wi |l be
from t he fHFUVIFH %@EtFPﬂ?'PS@’b‘Pc Bee af 841 'RBB‘HPME‘%‘* WeaE®-is 12
NOVEMBER 2002 Another example of pull-on garments having side panels is disciosed in

EP publication 0 547 497 A2 published on June 23, 1993. The garment
disclosed therein has side panels having a triangular shaped side elastic which
30 has a decreased width adjacent to the waist opening. This garment has different
_available elastic material from the leg openings toward the waist opening by
red{:cing the amount of elastic material in that direction. Due to the geometry of
the triangular shaped side elastic, the garment has portions of significantly
reduced extensibility at the sides of the garment between the leg openings and



WD 99/ 609?70 4 PCT/ US98/ 10850 taken in conjunction wth theagsemBetydord
drawi ngs and which |ike designations are used to designate substantially
identical elenents) and in which: Fig. 1 is a perspective view of a

pref erred V¥ PUYNMHent of the disposable 5 pull-on garnment of PGTESISAE8SNt
invention in a typical in use configuration; Fig. 2 is a sinplified plan

vi ew of the disposable pull-on garnent & the present invention in its flat
uncont ract ed) unseaned condition showi ng the various panels of the garnent;
10 Fig. 3is asinplified plan view of the enbodi mrent shown in Fig. 1 in
its flat uncontracted, unseaned condition; Fig. 4 is a schematically

si mpl i fi eqthBl @Bist icPEnmg, tleAUEITGOEaSE Bt Applfdation 3and In&readingd presslins HtSa
conprising a,t o%gq%gt, a backs qes\?t and,k an agﬁpo Eent core therebetween)

el i m nat i rRPTHAR Oht sidg) RaniehPo iafly, cedyging Bﬁm Fig. 5is a
cross-sect i onal Thus;warfe of theadxdstirgfartrgrovidesrdll dbthenadvantagebandesénsms! i ne

4-4 of Fig.,3; | 6.,s a schematically sinplified plan view of the
enbodi mn%féﬁeﬁgg?‘g@g"%%w"ng t he di sposabl e pull-on garnent having an

ext ensidbl e ear and an extensible wai stband; 25 Fig. 7 is a cross-sectional
view of a preferred enbodi ment takengghsagriye section line 6-6 of Fig. 3;
Fig. 8 is a cross-sectional perspectTve view of an elastic nenber of a
preferred enbodinent; 30 Fig. 9 is a fragnentary enl arged side view of the

el astic nmember phOWArdgenti Mvehtiod B difectéd atdd'RPHispBeNHIRI ddtent© The
h esi s curves .35 of an elastonmerjc¢ material, in a

successi ve cycl g? ste

oref or r ed dRBORANIR garMEntohag R, BSOS BIFEEIPT BReT /A USEREn0REOR| o
1r1rb i 3_1@n tewéme@ﬁf hd)he'aafr?:htalrégioaea?an_tmf,bamclr: aagid?iéveméemsﬁosablealtgaeﬁml ive
e odl nen 0 .Ne el a oner i rlal, 1 d. | S I OSS- cliJl ona VI ew
o o ot tpliv S, ahd, ReRns ; TheHiast sPrihriet % Ygpshea a)
Fig. 13 i shackisheeat joimedvwith thectopsheel, and as labsorbhentFéare ibterpOsé&d dpetviden

i |l ustrat ggaf ' i - of th
il Sposanl dhel PPSAedCaRdIEHRRSGE. CfhEccifissls fal CbRltal PalEl hafildsige LN
modul us ofedgaseAsAR Iwaist edge.uand.aresF Ranelcxderting latarally sutwagly drara

ver susisextgdqeh Sidet@dgecorihevaeritial patiel ithe front region and the back region. The
ear panel is rendered extensible to form an extensible ear. The extensible ear
has a higher end edge, a lower end edge, an inner side edge, and an outer side
edge. The outer side edge is non-parallel to the inner side edge, and is non-
parallel to a longitudinal center line of the garment, and projects laterally
20 outwardly proximate the lower end edge. A lateral width of the extensible ear
between the inner side edge and the outer side edge is greater proximate the
lower end edge than proximate the higher end edge. The seams join each ear
panel along the outer side edge to a corresponding portion in the opposite region
of the disposable garment so as to form one waist opening and two leg openings.

25 The seam is non-paralle! to the longitudinal canter line.

These and other features, aspects, and advantages of the present
invention will become evident to those skilled in the art from a reading of the
present disclosure.

30
BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the invention, it is believed that the invention will be better
35 understood from the following description of preferred embodiments which is



15 Fig. 16 is a perspective view of the standard mannequi n4aREMEER BRASUr €
skin contact pressure; Fig. 17 is a side view of the standard nmannequin
shown in Fig. 16; 20 Fig. 18 is a top view of the standard mannequi n shown
in Fig. MOIMEUPAM LED DESCRI PTION 25 . All cited referencesparaspsimssogpor at ed
herein by reference in their entireties. Ctation of any reference is not
an adm ssion regarding any determnatiod4 as to its availability as prior
art to the clainmed invention. Herein, "pull-on garnment” refers to articles
of wear which have a defined wai st opening and a pair of |eg openings and
whi ch are pulled onto the body of 30 the wearer by inserting the legs into
the |l eg hin i inn e ti MRl S I :

"di sposab e?hi gﬁu?gglwt@gsgﬂt‘ge tggr ﬁdg%tss ’ﬁ'}c@ agﬁﬁgéi tr?{]gm@bﬁo "gg

japate sukstantialyidgptical plements, andig whishs

| aunder edd@¥igpatinsAreused tQ,Aesign
intended to be discarded after a single use and, preferably, to be
recycl ed) conposted. or otherw se disppsed of ipn an environpental |

Cormat | bl e manblr ). 1538 BRreestir yiewsBf A Furfaymechebodinientof Hegepbssble

gar nelt s pdil-oh garmeht ofrtite pfesent IWdatibhBER BPital IWuSD toNfylRafiss;/ USO8I 10850
6 separate parts united together to forma coordinated entity, but the ear
panel s are not separate el enents joined to a separate chassis in that the
ear panel s ar eFigordrisd absimplified aplanoviewl afythe dispolsablespulli-onngartrent cfrtheal
panel or g@%ﬁ{ Snidntidit iH2fS Mkt ﬂngSg&ra&t@ﬁ, gl?ﬁéga?ﬁe&iocﬂo%dﬂfgn rs‘Fn%Wiﬁe@f the
separately mani pul ative panel s suc as a separate chassis and separate
ear panel ‘@riousRangls of Yhe garment: i s al so preferably "absorbent” to absorb
and cgntain the various exudates discharged fromthe body. A preferred

enbodi nent of the_pull-on riment of t resenf invention is the unjtary )
di sposabl e absg'rgbérfﬁ apﬁ'l"l"p@%dg‘g?ﬂé’r'ﬁ"," °E§?€P-eﬂﬁ"ﬁf"§ﬁ8§ SW"%E% iRt @a.t 1.
Her ei n, "gnddntracteld apeseamed eoaditionpuf f - on garnments generally 10 worn by
infants and ot her incontinent individuals to absorb and contain urine and
feces. It should be understood) however, that the present invention is also
appl i cabl e t o bighdrispalschemajisalte sireplifiechplan viewi ofithg grabodimeint of itig.n&nt
briefgg f ,\.Wnﬂea Ws%l?c&ﬁ{q?@ﬂ#a%g@ﬁ@%%%g%é&%dd ﬁﬁ-adé%"rdﬁéﬁ} «?r@:‘ ned
or "jolning" efAconpasses confi gdrati Ons ereby an elenent 1s directly
secur ed t hereketwess: elimigatingthe otheselements Qfﬁéeé‘luﬂtﬁéhga@i‘?@bt ly to anot her
el ement, and configurations whereby the elenent is indirectly secured to

the other elengnt oy affixing.the elenmept to internediate nber ich in
Lurn are af i xEB- o Erostrenctiongl diaw oka pefiarth ¢bes fasntfaKka & the
pul | - on dseqten litie #akof Rig.3; ont regi on 26) the back region 28 and the

crot region 30 between the front region 26 and the 20 back region 28. _
‘The pull-on diaper. 20 al so has two_centerlines; a |ongitudinal centerline
100, and a tr afigy & isca sehematically siroplifigd plan viewrefi thecemaedimest of £ig.03.a
line, axi ghowingdithé ClispBshble! Pl GarfierithRabing afn esttctidle 2Ear HNd 'ah

generally aligpned wt .g. approximately parallel with) a vertical plane
whi ch bi s@gﬁeé‘gﬁ’?%i”éﬁ'ﬁ}pﬁ 8Wearer into left and right hal ves when the pull-o

di aper 20 is worn 25 Herein "transverse" and "lateral"™ are interchangeable

and rgfer to agljne,. axis. .o i ion i | | e .t hin e of the
di apd® that i sTBkAeEA F{F?Sp'sé%%‘gl?&\%i&leg\‘ of § e teocﬁa%%aﬂmarﬁt"%r?i%i‘m{ i ch
di vi des t hectioreling 6i6hobFig.@t and back body hal ves). The pul |l -on diaper 20
and conponent naterials thereof also have a body-facing surface which faces
the skin of wearer in use and an outer-facing 30 surface which is the
opposi te surfafig-t® isr@ areag-sestiona) perspactive migw of amslastic member pE@ pl an
view of t prefbbd embadiawsit: 20 of Fig. 1 in its flat-out) uncontracted state
depi ng ng the various panels and their positioning with respect to each

ot her?Y The term "panel "™ is used herein to denote an area or elenent of the
pul | -on di aper Fiyy. 9 Rea lfﬁgtmecﬁt\él;y bAlatgedRile Vview shiheadlihstienéntiérgioval B 35
or el emenE .panel may coincide (functionally correspond) sonmewhat with a
12 NOVEMBEN- 2002

Fig. 10 is a graph showing the two successive cycles of hysteresis curves
35 of an elastomeric material, in a preferred embodiment;



WD 991 60970 7 PCT/ US981 10850 adj acent panel.) The pul | -on diapensetlohais a
crotch region 30 conprising a main panel 2 and a pair of leg flap panels 4;
a front region 26 conprising a central panel (nedial panel) 8, a waistband
panel 6, gg)r”f?a?f’é'l s 10, and seam panels 12; and a back regif6T/Us88e8hr i si ng
a central panel (nedial panel)-9, a waistband 5 panel 7, ear panels 11, and
seam panels 13. The crotch region 30 is 2 he portion of the pull-on diaper
20 from which the continuous belt (the other panels) emanates. The
absorbent core is generally positioned within the main panel 2 since
exudates are typically discharged in this region although the absorbent
core will typically extend into the nedial panels 8 and 9 of the belt. A

leg flap 10 pane ext ends I te 0 nd_al ong
each side edge% glf1 ?%eé}ﬁa?'ﬂgtg%?gl bért‘a@(ym%%rhén%%ta\é\@%rghé?ﬁ\fg g}é:‘?%r ﬁali%
forms at laéesativeembodimertt afithe @lastoimericegatedat,ure. The continuous bel t
zone (the front region 26 and the back region 28) extends-generally

| ongitudinally outwardly fromand al ong each | ateral edge 159 of the crotch
regi o930 (the Fighi 12 jfaR 6T035-g0etiana view of pa@liestrtiveigmbpdimentitaiken alang
region 26thd Bectigifliine 6PEBEFiS 3;i - €., central panel) extends generally

|l ongitudinally outwardly fromand along the | ateral edge 159 of the crotch
region 30. The nedial panel 8 has a wai st edge 190 and side edges 191. The
ear panels 10 igh1®ig 2fdngeicw of the éaibedimhént showwindFig. iy om and al ong the
side edge 191 of the nedial panel 8 (i.e.) central panel). The ear panel 10
has a 20 wai st edge 161 and a side edge 171. The wai stband panel 6 extends
gener 401 y | ongiFigudi 4 dlusirates: foncel versusoextansionlcunee phthencordinuedgdeltd®mnef t he
medi al pa | LAl i e 161 of the ear
panel 10. r(]')ﬂhe&vjv% Sotggglﬁﬂg{r)@lga g‘? (s)ila e ﬁetgggﬁ‘ﬁﬁénﬁcﬁlﬂe seam panel s 12 each
extend generally laterally outwardly fromand al ong the side edge 171 of

the ear panel a8l jilkfratéFmoduasigpeitéhsipliity DersiRi itdiadion RaRR! otftaired t he
back regi gn 2 he nedi al ’%%Bel 9%F| . €., centFrHaI 4).anel) extends generally
| ongi t udi HOM N IATGRNVEISHS PERNSIOR SHYRSHPWE BiGr 14at eral edge 159 of the
crotchsregion 30. The nedi al pane! 9 has a wai st edge 192 and si de edges
193. The ear p I I | t and
al'ong the i do. darg 10 152 B SpRUhR BieHrBEIR stknt i rnhba it UHEmeRg RS,
ear panel skiD ¢erfagt prgisstiraésdge 163 and a side edge 173. The wai st band panel
7 extends generally longitudinally outwardly from and al ong the wai st edge
192 of the nedial nel 9 (i.e., central panel) and the waist ijge 163 of
the ear panel T19- %2@ Midﬁﬂﬁwfp'g‘ﬁe?ta'?dﬂg’smép A¢H “ﬁ?’?.ﬁghggseam panel s

13 eag@ extend generally laterally outwardly fromand al ong the side edge

35 173 of the r ne| n j f i-st hand panel 7.
The 12 NOVEMBER %525\5@ éI%/"ngt}% g‘%@?ﬁ‘f@%@}‘%ggbﬁﬁ%pﬂf@g?gn 26, in
addition to its panels, also has a wai st edge 151, |eg edges 153, and side
edges 154. The back region 28,% g i ggg m anel s, al so has a wai st
edge 155, |eg edges 156, and s ALEDD 'R’I él\potch region 30 has |eg
edges 158. ' 5 The pull-on diaper 20 primarily conprises a chassis 41, a
wai st 28l ast onerAjrcited paferdncedreShedporateliisieinlby refefstitedhthéir ehtlties.

Ul 1 - on GiGIIPY ARy TREBTRATE A nBhaR FUBiSSOr fegREUBO Y SFGATPE 4 0 -
gssqci at edtfs:cw.eiﬂabmw aspoior 3 torthealaintedCingentioreg cuffs 52 including i nnert
arrier cuffs . teri r I a ar

of the ear panjﬁerfgqgﬁy"ﬁ' géﬁ'@%@?ﬁ{egrstjﬁe%%@sf r%eﬁgq&% eﬁéY%%eaée%r?eOZG

and 48. Tiveaiskadpeniagaand agaic ofiag: opehingsranst which aeepulled pato thef bedie of

wai st ggnd - ' . i ' Ul QBsudp! e
el ot Bang B9 Wearer B inbeRtHcbie Righ, intd e bBEridd il plulig the BiGBSIc
el.ast omer iQYefthe Waist. aHgrejapdisposablesrisrisedto deraiibe: gRrmate vhidphasaots so
as no tg_iﬁl‘éﬁﬂbggotb%h%ﬁﬁeféch@f otﬁbrwa% I@W’gﬂ@%&he@!&%é?%ﬂf(i.w@?ey |
pul | -on di aper . I s al.l ows re i ndependen avi or e wai st _.an
si de el ast%gréme@dﬁé*t@rE’%I‘Jés‘ﬁfdﬁgfﬁﬁﬁ"f%rs‘ d@?n%’?fispriefprapﬁeﬁ% PEISSYEEAs on,
pressur eéI ca‘n¢p7 °S§é§ gcrmmeahibéedi_ep?sétﬁ oftrivdl aﬁ8emmibmmﬁl taiiy compatiblensianher). )
wai st Qan | are_ext | at Jeast in t ter e : e
seam gg J d'? né’n&ﬂg SBH(lﬁofogﬁﬁﬁéf‘Pfgf?fﬁ {Qngu‘il'ro&tga?%&f'&%éq gér%hg)t@%gmoganel
13 in the back region 28, whereby the ear panel 10 is joined to the ear
panel 11 and whereby one waist , opening 36 and two | eg openings 34 are
formed. In the configuration where the . ear panel 10 is joined to the ear
panel 11, the continuous extensible waistband 57 and 59 fornms a conti nuous
extensi bl e wai st feature 60 about the waist 25 opening 36. Further, a
conti nuous belt zone 38 extends in the front region 26 and the back region

~ —— o o Y o — o o o o o



12 NOVEMBER 2002 WO 99/ 60970 9 PCTI US98/ 10850 barrier fil npQ8vewskreeooz
nonwoven outer cover 23. Since the chassis 41 defines the front region 26,
t he back region 28) and crotch region 30, the chassis 41 al so has

corr espoNY® A&y ons and panel s as previously defined. (PGT/E5WBP0$0I Ty,

t hese regions and panels are denoted in the drawi ngs by the sane reference
nunerals 5 as the correspondi ng pull -or6 di aper regions and panels as shown
in Fig. 2.) The topsheet 24 and the inner barrier film®68 of the backsheet
22 have length and width dinensions generally |arger than those of the
absorbent core 25. The topsheet 24 and the inner barrier film 68 extend

beyond t hg rQ%e§QH§%rﬁ%El t?ggtlﬁégqssfo% a %o?&ﬁﬁf Ehtr or t%ﬁeté%rfﬁ@??y

formthe p ssis 41. The t ongitu
ext ends b@ﬁ/ﬁfgrﬁqpﬁéafﬁeﬁ Q'F‘eétﬁgl@'@ltoaﬂéeﬂﬁﬁﬁtﬁfch@ﬁé'sﬂﬂIthabﬁli‘ed?%[pléﬁn @afﬁr he
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hydrophilicity is contained in U S. Patent No. 4,988,344 entitled
"Absorbent Articles with Multiple Layer ) Absorbent Layers" issued to
Rei sing, et al on January 29, 1991 and U S. Patent 25 No. 4,988, 345
entitled "Absorbent Articles with Rapid Acquiring Absorbent Cores" issued

to Reising on January 29, 1991. The topsheet 24 nmay be conpatible with
ventilation design/process preferably along the waistband panel 6 and 7 and
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made of two kinds of synthetic surfactant treated bi conponent fibers by .
using carding and air through technol ogi es. Yet another preferred topsheet
mat eri al WQIH6MAkr nobonded carded web which is avail abl e aBCTUYS#8/10850

Profl eece Style 040018007 from Anmbco Fabrics, Inc. (Gonau, 5 Gernmany):

Anot her preferred topsheet 24 conprisesBan apertured formed film Apertured
formed filns are preferred for the topsheet 24 because they are pervious to
body exudates and yet non-absorbent and have a reduced tendency to all ow
liquids to pass back through and rewet the wearer's skin. Thus) the 10
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t he backsBedthePack Tégion@Bsoven outer cover 23 is positioned at t he
outermost port iR HadsheaRUtéferng!t6iigs.2d 444, the chassis 41 comprises an
absorbent core 25 and a plurality of layers disposed in association with the
absorbent core 25, such as a topsheet 24 and a backsheet 22 associated with
30 the topsheet 24. The absorbent core 25 is disposed between the topsheet 24
and the backsheet 22. The chassis 41 further may include one or more
add)tlonal layers disposed associated with the absorbent core 25. The topsheet
24 has the body-facing surface which is positioned adjacent to the wearer's body
during use. The backsheet 22 has the outer-facing surface which is positioned
-35 away from the wearer's body. Preferably, the backsheet 22 comprises a inner



10 covers at least a portion of the outernost portion of tB{REMNESE 2089 The
nonwoven outer cover 23 nay be joined to the inner barrier film®68 by any
-) suitable attachnment neans known in the art. For exanple, the nonwoven
outer cove¥O2%64%Y be secured to the inner barrier film 68 BGT/HSIBABHr m
continuous | ayer of adhesive, a patterned |ayer of adhesive, or an array of
separate |lines, 15 spirals) or spots of Qdhesi ve. Suitabl e adhesives

incl ude a hotnelt adhesive obtainable fromNitta Findl ey Co.) Ltd. ) Osaka,
Japan as H2128) and a hotnelt adhesive obtainable fromH B. Fuller Japan
Co.) Ltd.) Osaka, Japan as JM6064. In a preferred enbodi nent, the nonwoven
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ol ast1 ol zeliaRers WHGLIcsHEd e darvieth & BRRID9R JeanboBoital HAanand i nEAen 30
regi ons. Us3s51R3g2ehtifd "Abstibeat/ Artils Witte gnéhﬁ@@@é.ﬂc WalistH esatlifey Hagingual
Cuffs" issued to Lawson on September 22, 19 and U.S. Patent No.
4,795,454 entitled "Absorbent Article Having Leakage-Resi stant Dual Cuffs"
i ssued to Dragoo on January 3, 1989) describe di sposabl e di apers havi ng
dual cuffs including a gasketing cuff and a barrier cuff. U S. Patent No.
4,704) 115 entitled 35 "Di sposabl e Wai st Contai nnent Garnent" issued to
Buel | on Novenber 3, 1987, 12 NOVEMBER 2002



WD 99/ 60970 16 PCT/ US98/ 10850 discl oses a di sposabl e di apef, \ef/elBEPsHob NENCE
garnent having si de-edgel eakage-guard gutters configured to contain free
liquids within the garnent. Wile each elasticized |leg cuff 52 may be

confi gur ey psy/epgrot © be sinmlar to any of the Ieg bands) si FheRRbssgarri er
cuffs, or elastic cuffs described above, it 5 is preferreddle%at eac

el asticized leg cuff 52 conprises innerqRarrier cuffs 54 each conprising a
barrier flap 56 and a spaci ng neans 58 eas shown in Fig. 5) as described in
t he above-referenced U S. Patent No. 4,909, 803. The inner barrier cuffs 54
may have an insert elenent which is highly inperneable, but preferably
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25 between about 120 to about 220 grans/inch) nost preferaplnovkRbeeedzabout
150 grans/inch and 190 grans/inch. The FCEF200% i s preferably between about
160 grans/inch and about 450 grans/inch, nore preferably between about 180
grams/ i nchWQ0aout 300 grans/inch, and yet nore preferablpcringdoseesso about
200 grans/inch and about 240 grans/inch. The SCRF50% of the side 30

el astoneric material 124 is preferably Wstween about 40 grans/inch and
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coverstock layer 126. Since the side elastic nenber 70 will, R&/ehidBResded to
mechani cal stretching before and during use) the first and second
coverstock layers 122 and 126 preferably has a relatively high el ongation
at breaki W§)99&A%0ar e nore 25 preferably stretchabl e or el opgaiusos/essy et
nore preferably drawabl e (but not necessarily elastonmeric)) w thout undue
and preferably wi thout any, tearing or tépping. Further) the first and
second coverstock layers 122 and 126 are preferably conpliant, soft

feeling, and non-irritating to the wearer's skin and give the article the
feel and confort of a cloth garnent. Suitable materials for the first 30
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Referring to Fig. 9, a first adhesive 170 is applied to the inner surface
146 of the second coverstock |ayer 126 in positions that correspond to each
of the outer portions 180 of the |lam nate structure 120. The first adhesive
170 may



10 alternatively or additionally be applied to the inner swiaasstddonf the
first coverstock |ayer 122. For ease of illustration) the description and
Figs. refer to application to the second coverstock |ayer 126 only. This
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del ami nati on and creep associated with previously known | am nates and 15
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extensibility of the |lam nate 120 and al so avoids tears in the coverstock
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el astically extensible and contract to dynamically fit the wearer's wai st.
The conti nuous extensible waist feature 60 extends al ong the wai st band
panel 6 and 7. Preferably, the continuous extensible waist feature 60
conprises two separate 35 el enments; one continuous extensible wai stband 57
positioned in the front region 12 NOVEMBER 2002 WD 99/ 60970
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30 26) and the other continuous extensible waistband 59 posiNo\ElBEk 2082 t he
back region 28, although other pull-on diapers can be constructed with a

si ngl e conti nuous extensible wai stband. Referring to Fig. 7 as well, the
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during wear. The seans 32 al so connect the 30 continuous extensible
wai st bands 57 and 59 to formthe continuous extensible waist feature 60
about the wai st opening 36. Wien the side elastic nenber 70 and~t he wai st
el astic nenber 80 extend into the seam panel 12 and 13) the seans 32 anchor
the side elastic nenber 70 in the front region 26 to the side elastic
menber 70 in the back region 28 and anchor the waist elastic nenber 80 35
in the front 'region 26 to the waist élastic nenber 80 in the back region
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39 PCTI US981 i 0850 Exanples of seans are disclosed in U S, RakRR

5,569, 234 issued to Buell, et al. on Cctober 29 1996, U. S r\lllzatentERR@.2
5,607,537 issued to Johnson et al. on March 4,' 1997, U. S. Patent No. i
5, 662,638W@§QA@67&0 Johnson et al. on Septenber 2, 1997, anrtTdDs/18850 ent
~No. 5,685,874 issued ~ to Buell et al. on 5 Novenber 11, 1997. Preferable
seans are disclosed in European Patent 2fplication No. 96118654.1 titled
"Thermal Joi ning of Webs" filed on Novenber 21, 1996 (Christoph J.
Schmtz). In a preferred enbodi nent, the outer side edge 46D and 48D i s
nonparal l el to the inner side edge 46C and 48C and is non parallel to the
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the pull-on diaper 20, the | eg edge 153 and 156, the l|lateral edge 159 of
the crotch region 30 in the front region 26 and the back region 28. The
continuous belt zone 38 has the | east height typically at the ear panels.
In the enbodi nent shown in Fig. 1, the |east height of the continuous belt
zone 38 is neasured = 25 along the seans 32. The conti nuous belt zone 38

al so has a continuous |lowernost line 35 which is not interrupted by the leg
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unt ensi oned condition, preferably from250 nmto 400 nm The circunference |
of the continuous belt zone 38 al ong the wai st edge 151 and 155 extends up
to at | caMOVBO9Wm preferably at |east 700 nm nore pref erpaliiysoanodseast
750 mm (extended circunference). The circunference of the 5 continuous belt
zone 38 along the line 35 may be from 3@% mMmto 550 mm preferably from 350
mmto 500 mm The | east height of the continuous belt zone 38 neasured

al ong the seans 32 may be from50 nmto 150 mm) preferably from80 nmto

120 mm The hei ght of the continuous waist belt zone 37 (i.e., continuous
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trai ning pant providing a nore com‘ ortable fit and |rrproved ease of use.
However, this publication is directed to only inprovenent of the wai st

el astic system The continuous belt zone 38 is extensible in the extension
range froman initial extension (i.e., 0 9. The extension is calcul ated
fromthe equation: ' 25 ((extended circunference - initial circunference) /
initial circunference) x 100 and expressed in the unit of % (percent). The
initial CI rcunf erence of the cont| nuous beIt zone 38 |s the ci rcurnc erence
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the continuous belt zone 38 (i.e., the waist edges 151 and 155 of the
continuous extensible waist feature 60). In order-to provide a benefit of
ease of appPpPY¥ed’®n of the pull-on diaper (i.e., w der wai SeRCDOpP8siMgs0and
wi der | eg openings), the initial circunference of the 5 continuous belt
zone 38 of the pull-on diaper nmay be bet2@&en about 220 nm and about 500 nm
and the extended circunference of the continuous belt zone 38 of the

pull -on diaper is at |east about 650 mMm More specifically) the initial
circunference 'of the continuous belt zone 38 of the pull-on di aper
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gl %ext ensi on), pre not greater t out tensi o nor e

pr ef erdd| yS@gal @4@8@%98@1 diled Mcﬁltxﬁxt%gﬂmﬁrpre%f cégor,%r& astogeric
extensibility in the extension range up to the extension of 135 %is
preferably not greater than about 200 gl %extension, nore preferably not
greater than about 175 gl %extension. The nodul us of extensibility at the
extension of 150 %is preferably not greater than about 300 g/ %extension,
nmore preferably "not greater than about 250 gl %extension. The force to

obt a| n the extensr on of 25 125 %rs preferably not greater than about 5 000

NN -



greater than about 6,000 g, nore preferably not greater thancbQsir &o200 0.
The force to obtain the extension of 150 %is preferably not greater than
about 9, 000 g% nore preferably not greater than about 8,000 g. 30 Fig. 14
shows ondVPP#6eY7Ped exanpl e of the force versus extensi on BOFASS/ORSK | e
continuous belt zone 38 of the pull-on diaper. Fig. 15 shows the nodul us of
extensibility versus extension curve of26he exanple shown in Fig. 14. The
met hods to obtain a force versus extension curve of the continuous belt
zone 38 and a nodulus of extensibility versus extension curve are set forth
bel ow. 12 NOVEMBER 2002 WO 991 60970 PCTI US98110850 45 5 10 . The net hods
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nodul us of, exte 5| bai éw s extension ¢ gé‘g set forth bel ow Thi s
met hod | s designa 'Pi”e ) een%”m@“f e ?ﬂo omay; faye,an¥i shape.
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generated as describ ove can, be converted to " r%gﬁpf

ext ensi bi Wﬁr%%éereéx Gas an iner Surtace 144 AD %auwesy
prepat@t i dmnevssutfoe wpdf tied first cavergfodikliaydmt2a ppeasutfazeahat is ﬁnsutiomced

She wai of FaafE b 'SR elifudRRrc MaTaE 1S, (The SRR covih{tRKy s@e%r“ﬁﬁa%&cipi?

duri Ing t hdnamulnmuﬁacelm&md)aacbumtaWaaa M&rﬁfheemer)suﬁacm 146 of thes hod
W, I

perat + on “EEphELcORRCANHYBIA26, BoUYsyade 1B I BoSHONEd RENE e bide |
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() Tr by e PSRIGVER 308 miRnes o ﬁsg)aréaa%omiﬁgv%fs 3ok Gyer d2aranchd2Eant er
of the uppére fisst samfaces0 m/\mat iptanarssurfdceLibbithedside dlastomelic m@terisd 12#hgt h)
— (Unt enSitRQFg Riogp %fosgy; 8&5%85@&&&1%% ifiner 838 142 of first coverstock layer
122. The second surface 152 is that planar surface of side elastomeric material
20 124 that is most closely adjacent to the inner surface 146 of the second
coverstock layer 126.
Since the side elastic member 70 will be subjected to mechanical
stretching before and during use, the first and second coverstock layers 122 and )
126 preferably has a relatively high elongation at breaking, and are more
25 preferably stretchable or elongatable, yet more preferably drawable (but not
necessarily elastomeric), without undue and preferably without any, tearing or
ripping. Further, the first and second coverstock layers 122 and 126 are
preferably compliant, soft feeling, and non-irritating to the wearer's skin and give
the article the feel and comfort of a ciqth garment. Suitable materiais for the first
30 and second coverstock layers 122 and 126 can be manufactured from a wide
range of materials such as plastic films, apertured plastic films, woven or
nori)\;voven webs of natural fibers (e.g., wood or cotton fibers), synthetic fibers
(e.g., polyolefins, polyamides, polyester, polyethylene, or polypropylene fibers),
or a combination of natural and/or synthetic fibers, or coated woven or nonwoven
35 webs.



12 NOVEMBER 2002 WO 991 60970 46 PCTI US98/ 10850 (4) # of Q’Qr@ovem%eﬁ)éb‘dze (5)
Break Sensitivity : 75 %, (6) Load Limt : 10,000 g (7) Calculation Input
: Unten5|oned D a er G rcunf erence, Load-Point at 500 g, 5 1,000 g, 2,000
g, 3,000 ¥° ?96 g, 5,000 g) 6,000 g, (s) Calculation Res’alrw%/l@ﬁtaper
Crcunference at 0 g (=untensioned), extension at |oad point at 500 g, at
1,000 g) at 2,000 g, at 3,000 g, at 4,080 g) at 5,000 g, at 6,000 g, at
Peakl! oad, Load at Peak) circunference at peak | oad Diaper circunference at
certain load point is calculated as below 10 (D aper C rcunference) _
(Untensioned D aper Circunference) + (extension) x 2 Extension at certain

| oad point is cRiefertadlye daa?c‘h éfethévﬁrst(ﬁxd gasmmboveu(sﬁmel efs PR2RMd 126 ls

Ci rcunf erence, - Un}rens oned %g [ grcum‘e nceé E&AP ensi oned % g
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fol | owi I t L L
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Handset Shaw j§& &M ES@er%fd&%‘yé@fonEé‘ﬁ @ras&ﬁgeh@%eﬁﬁi O nﬁ!n%ﬁsr has f Basis,

Ci rcunf erence datalnto %%3 ? In t cal cul atlonlnu
the Gauge Weight i the ra5as of {8 39 %Rﬁ?@esﬁeswﬁl@n@%maﬁwew enaﬁter.bed

above (Exa@pge of ddoiuedei-ore gl/nﬁzmrco@sbmﬂcﬁf eAs tised HilleMbas@wasghtengt h =
Reset the Load in the oad Met on in

o 0 bRl S et et ] bnb el S bRar Aty vr§§' BNt
t o be 10eststoainable mqnmmvetmmatérmls mesyebetused. oAtleagtively, the fystRand séeorshnpl e
OnPSt o SOl TG 1ob I B Ay e Rl B
(1 t) di cd@&lmi I-HFQ!'fQ"TtaﬂCQt s@qwtqmemﬁsasﬁncamr elasti m@vtgmnceocmoftness
flexibility, breathability and durability, are met. As used herein, "consolidated
nonwoven material" refers to a nonwoven material that has been gathered or
15 necked under mechanical tension in the structural direction D so that the material
can elongate in the structural direction D under low force.

Fig. 9 shows a fragmentary enlarged side view looking into the structural
direction B of the laminate 120 (i.e., the side elastic member 70). it has been
found that when the laminate 120 is bonded or otherwise anchored such that

20 side anchor zones A are created, such a laminate 120 is both highly elastic and
substantially free from delamination and creep, while providing very good
performance characteristics in all performance categories with no trade-offs
between any performance characteristics required. The side anchoring is
preferably performed by side gluing with adhesive beads to anchor the side

25 elastomeric material 124 between the coverstock layers 122 and 126 as a part of
the lamination process. Alternatively, side anchoring may be performed by
sewing, heat sealing, ultrasound bonding, needle punching, alternative gluing
processes, or by any other means known to those skilled in the art. Another
alternative- is to side anchor the layers of the laminate structure after the

30 lamination of the elastomeric and coverstock components has been performed.

Preferably, the laminate 120 may particularly provide very good soft feel
forthe wearer and for the consumer. This is important because consumers value
softness. In conventional laminates, the attempts to eliminate creep have
frequently required an unacceptable decrease in softness, often accompanied by

35 an unacceptable decrease in the ability to activate. This is because such
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jog returns to the original position (13) Cick "File" to save the data and.

remove theudlégaeipy ( 14) Repeat the step 6-13 for other sa ata is
eval uated as below. ( 1 ) After conpletion for all sanpl ey@@%}pgﬁﬁe dat a

I nto an appropriate spreadsheet programag .e. Mcrosoft Excel) 10 (2)
"Force versus extension curve" is obtaifed by plotting the force in grans
agai nst di aper extension in percent (3) "Mdules of extensibility" is
obtained by dividing the force difference between two successi ve data

poi nts by the extension difference bewteen the two sane points 15 (4
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35 preferable than applying the second adhesive 164 to the opposing (i.e., second)
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7. Preferably, the continuous extensible waist feature 60 comprises two separate
35 elements; one continuous extensible waistband 57 positioned in the front region



absorbed by ductility of the material has been deducted. T Eﬁgo&art
I s conposed of an air pack nade of a very soft thin film of a tu
introducing to the main unit and the neasured value is converted into DC
out put (1WOAY6AITD gf /cnR). 5 This test nethod requires samploa/ymo&p@s@t i on
below. ( ~ ) The sanple diaper to be tested should be taken fromthe bag
(2) Measure the width of the actual el ag80oneric conponent of the

el astonmeric material (i.e. elastic strands) under the 50% stretched
condition and cal cul ate the 10 percent area of the elastoneric conponent
This test nethod entitled "AM Air-pack Type Contact -Surface Pressure
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and 13 though the seam panel 12 and 13 is not shown in Fig. 7). The
continuous extensible waistband 57 and 59 forms one continuous extensible
waist feature 60 in an assembled configuration of the pull-on diaper 20 as shown
in Fig. 1.

25 The continuous extensible waistband 57 and 59 may be formed by unitary
elements of the pull-on diaper 20 (i.e., they are not separately manipulative
elements secured to the pull-on diaper 20, but rather are formed from and are
extended portions of one or more of the various layers of the pull-on diaper). In a
preferred embodiment, each of the continuous extensible waistband 57 and 59

30 comprises a projected member of the chassis 41. Preferably, the continuous
extgnsible waistband 57 and 59 comprises at least one unitary element or a
continuous sheet material that forms a part of the chassis 41 and continuously
extends'into the continuous extensible waistband 57 and 59. Alternatively, the
continuous extensible waistband 57 and 59 may be discrete members which do

35 not have any unitary element that forms a part of the chassis 41. The continuous



This nmethod requires a standard mannequi n as bel ow. The st gn\ds/esthsERBGRIUI N
350 shown in Figs. 20 and 21 is nodeled after 20 the body shape in a
sitting posture of the wearer. The shape and the di nmension of the standard
mannequi n YE&/éHul d be based on the body di mensi on data t RCINUSIBWBASE he
actual diaper users. The standard mannequi n 350 has an upper portion 352
and a | ower portion 354. The upper portidn 352 and the |ower portion 354
are divided by the lower torso line 380. The |ower torso line 380 is 25 the
-circunferential line through the upper portion of the pubic bone. The
upper portion 352 includes a torso portion 353. The torso portion 353 has

an upper sggtbasBlS Wit AW anf'Sg may oeStorhad e g e dRtetk thifbers /
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25 57, the continuous extensible waistband §7 may comprise an extended portion of
the inner barrier film 68 and the waist elastic member 80.
The waist elastic member 80 is superposed inside the innermost surface
(body-facing surface) of the pull-on diaper 20. The waist elastic member 80 may
be operatively joined to the extended portions 72 of the inner barrier cuffs 54, the
30 end extended portion 23A of the nonwoven outer cover 23, and the end
exgended portion 24A of the topsheet 24. The waist elastic member 80 can be
operatively joined thereto, by using either an intermittent bonding configuration or
a substantially continuous bonding configuration. In a particularly preferred
embodiment, the adhesive selected is applied in a spiral pattern (such as is
35 shown in U.S. Patent No. 3,911,173 (Sprague, Jr.) and U.S. Patent No.
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20 portion 23A of the nonwoven outer cover 23. Herein “original length” refers to the
length of a single material or a composite material before being rendered
elastically extensible and before being permanently mechanically stretched.
Herein “prestrained entire length” refers to the entire length of an elastic material )
under a condition where a part of or the entire length of the elastic material is

25 prestrained in the lateral direction. in the embodiment, the original length of the
waistband panel 6 and 7 is generally the same as the combined length of the
extended portions 72 of the left and right inner barrier cuffs 54 and the end
extended portion 24A of the topsheet 24 under an assembled configuration
before the waist elastic member 80 is joined thereto. The original length of the

30 waistband panel 6 and 7 is also generally the same as the length of the end
extgnde‘d portion 23A of the nonwoven outer cover 23 before the waist elastic
member 80 is joined thereto. The waist elastic member 80 is preferably
prestrained in range of from 20 to 100 % of its unstrained (i.e. untensioned)
length. More preferably, the waist elastic member 80 may be prestrained in

35 range of from 40 to 80 %. After the prestrained waist elastic member 80 is
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A di sposabl e garnent having a front region, a back region and a crotch
regi on between the front region and the back region, the di sposabl e garnent
conpri si ngvo &%¢M#ssi s conprising a topsheet, a backsheet | ciaredsoaiiedsot he
topsheet, and an 5 absorbent core interposed between the topsheet and the
backsheet, the chassis having a central 38anel having side edges and a wai st
edge, and an ear panel extending laterally outwardly from each side edge of
the central panel in the front region and the back region, wherein the ear
panel is rendered extensible to forman extensible ear, 10 the extensible
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Examples of extensible materials are disclosed in U.S. Patent No.
2,075,189 issued to Galligan on March 30, 1937; U.S. Patent No. 3,025,199
issued to Harwood on March 13, 1962; U.S. Patent Nos. 4,107,364 and
20 4,209,563 issued to Sisson on August 15, 1978 and June 24, 1980, respectively;
U.S. Patent No. 4,834,741 issued to Sabee on May 30, 1989; and U.S. Patent

No. 5,151,092 issued to Buell et al., on September 29, 1992.
The ~continuous extensible waistband 57 and 59 is formed to be
extensible, from the untensioned length of the waist elastic member 80 at least
25 up to the original length of the waistband panel 6 and 7 of the chassis 41.
However, the waist elastic member 80 is usually joined to the extended portion of
at least one of the plurality of layers disposed associated with the absorbent core
25, such as the topsheet 24 and the backsheet 22 which are substantially non-
elastic. Therefore, the waist elastic member 80 can extend only between the
30 untensioned length of the waist elastic member 80 and the original length of the
wa)i‘stband panel 6 and 7 of the chassis 41, and can not extend beyond the
original length of the waistband panel 6 and 7 of the chassis 41. This restricts
the upper limit of the extension range of the continuous extensible waistband 57
and 59 (i.e., continuous extensible waist feature 60), even if the waist elastomeric
35 material 80 itself is capable of extending beyond the original length of the




6. The di sposable garnent of C aim4 wherein the wai st bandipaiehmsbRsSon
original length before the waist eiastoneric material is joined thereto)
wherein the extensible wai stband i s rendered extensible such that the

ext ensi bl ¥WYWand extends beyond the original Iength of RATASAIESEHand
panel. 5 7. The di sposable garnent of Caim®6 wherein at |east a part of
the wai st el astomeric material is prestidi ned before joined to the

wai st band panel. 8. The di sposable garnment of Claim3 wherein the
extensible ear is forned froma "zero strain"” stretch |am nate. 9. The

di sposabl e garnent of Claim3 wherein the side elastonmeric material is in
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The waist elastic member 80 comprises the waist elastomeric material 200

5 which can use the same material/structure as the side elastomeric material 124.

Alternatively, the waist elastomeric material 200 may use material/structure

different from the side elastomeric material 124. The waist elastic member 80

may further include one of, or both of a first coverstock layer 202 and a second

coverstock layer 204. The structure of the waist elastic member 80 may be the

10 same or similar to that of the side elastic member 70. The structure, materials

and/or properties of the coverstock layers 202 and 204 may be the same or

similar to those of the coverstock layers 122 and 126, or may be different from

those. Further, the method to join the waist elastomeric material 200 to the

coverstock layers 202 and 204 may be the same or similar to the method of

16 those described for the ear panel member 70 above, or may be different from

those. In a preferred embodiment, the waist elastic member 80 comprises the

waist elastomeric material 200 and one layer of the coverstock tayer 202 or 204.

In such a case, the waist elastomeric material 200 is disposed facing the inner

barrier cuffs 54 and the topsheet 27, and the coverstock layer 202 or 204 is

20 disposed so as to face and contact the wearer's body such that the wearer’s skin

is not directly pressed by the waist elastomeric material 200 thereby reducing the
incidence of red marking on the skin.

Fig. 12 shows another preferred embodiment of the continuous extensible

waistband 57 and 59. In this embodiment, the waist elastic member 80 is

25 superposed inside the nonwoven outer cover 23. Preferably, in the side portions

578 of the continuous extensible waistband 57, the waist elastic member 80 is

interposed between the extended portions 72 of the inner barrier cuffs 54 and the

end extended portion 23A of the nonwoven outer cover 23. In the central portion

57A, the waist elastic member 80 is interposed between the end extended

30 portion 24A of the topsheet 24 and the end extended portion 23A of the

nonwoven outer cover 23. The waist elastic member 80 may be operatively

jomed to the extended portions 72 of the inner barrier cuffs 54, the end extended

portion 23A of the nonwoven outer cover 23, and the end extended portion 24A

of the topsheet 24. In one embodiment, the waist elastic member 80 may

35 comprise the waist elastomeric material 200 and one layer of the coverstock
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layer 202 or 204. In one case, the waist elastomeric material 200 is disposed
facing the inner barrier cuffs 54 and the topsheet 27, and the coverstock layer
202 or 204 is disposed facing the nonwoven outer cover 23. This disposition of
the coverstock layer tends to inhibit the waist elastomeric material 200 is seen
through from the outside because one layer (coverstock layer) is added to
interpose between the waist elastomeric material 200 and the nonwoven outer
cover 23. In another case, the waist elastomeric material 200 is disposed facing
the nonwoven outer cover 23, and the coverstock layer 202 or 204 is disposed
facing the inner barrier cuffs 54 and the topsheet 27. This disposition of the
coverstock layer tends to reduce the incidence of red marking on the skin
because one layer (coverstock layer) is added to interpose between the waist
elastomeric material 200 and the skin of the wearer. In both cases, because one
of the coverstock layers is eliminated (compared with two layers of the
coverstock layers), bulkiness in the continuous extensible waistband §7 reduces.
Further, breathability at the continuous extensible waistband 57 enhances
because of less material therein. In addition, the continuous extensible
waistband 57 becomes to have more available extensibility. The continuous
extensible waistband 57 is formed by the waist elastic member 80 comprising the
waist elastomeric material 200 which is prestrained and then returned to the
original untensioned condition in a preferred embodiment. When the waist
elastomeric material 200 returns to its original untensioned condition, the other
components joined to the waist elastomeric material 200 tends to inhibit the waist
elastomeric material 200 to return its original untensioned length. Therefore, the
waist elastomeric material 200 can not utilize the whole extensibility. However, in
the embodiment described above, since bulkiness in the continuous extensible
waistband 57 reduces, the waist elastomeric material 200 can return as close as
its original untensioned length. Therefore, the waist elastomeric material 200
becomes to have more available extensibility.

Alternatively, the waist elastic member 80 may comprise one layer of the
waist elastomeric material 200 without any coverstock layers. In the side
portions 57B of the extensible waistband 57, the waist elastomeric material 200
is iﬁierposed and joined directly between the extended portions 72 of the inner
barrier cuffs 72 and the end extended portion 23A of the nonwoven outer cover
23. In the central portion 57A, the waist elastomeric material 200 is interposed
and joined directly between the end extended portion 24A of the topsheet 24 and
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the nonwoven outer cover 23. This structure is also useful to reduce bulkiness,
to enhance breathability, and to have more available extensibility, in the
extensible waistband 57.
The side elastic member 70 and the waist elastic member 80 consist of
5 separate elements and both members 70 and 80 are preferably disposed not to
overlap to each other in the longitudinal direction. However, both members 70
and 80 are preferably disposed without a substantial gap inbetween such that the
members 70 and 80 form a composite elastomeric network in the extensible ears
46 and 48. Herein “composite elastomeric network” refers to a zone or area
10  where two or more separate elastomeric materials substantially continue with no
gap between the elastomeric materials or with a predetermined interval, thereby
exhibiting a behavior of extensibility like a single elastomeric material.
Preferably, both members 70 and 80 are disposed with no gap. Therefore, it is
perceived that the extensible ear 46 and 48 and the side portion 57B and 59B of
15 the continuous extensible waistband 57 and 59 comprise a continuous single
elastomeric material between the waist opening 36 and the leg openings in an
assembled configuration of the pull-on diaper 20. The side elastic member 70
and the waist elastic member 80 consist of separate elements, therefore the side
elastomeric material 124 and the waist elastomeric materiali 200 also consist of
20 separate elements. The separated structure allows the design of the side
elastomeric material 124 and the waist elastomeric material 200 using different
materials in each component, so this allows different properties of extensibility
such as force versus extension curve for different parts of the pull-on diaper 20.
The separated structure also allows use of the side elastomeric material 124 and
25 the waist elastomeric material 200 in different conditions, such as in a
prestrained (tensioned) condition or untensioned condition. This allows
differentiation of the force required to extend different parts of the pull-on diaper
20 up to the same length or equalize force required to extend different parts up to
the different length, thereby adjusting the pressure applied to the skin of the
30 wearer. For example, the pull-on diaper 20 may have a waist elastomeric
material 200 provided with high extensibility at low force such that the continuous
extensible waist feature 60 is extended easily by low force applied by the
applicator for ease of application of the pull-on diaper 20 while the pull-on diaper
20 may have a side elastomeric material 124 generating force required for
35 sustained fit at the extensible ear 46 and 48, but the force may not give red
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Both the side elastic member 70 and the waist elastic member 80 are
disposed not to overlap to each other in the longitudinal direction, therefore, the
side elastomeric material 124 and the waist elastomeric material 200 also do not

10 overlap. Because the side elastic member 70 and the waist elastic member 80
are not structurally overlapped, each member 70 and 80 comprises a single )
material of extensibility, therefore it has substantially homogeneous property of
extensibility. This allows the applicator to extend the pull-on diaper 20 smoothly
without feeling the change of force applied during extending for application of the

15  pull-on diaper.

The seams 32 each join the seam panels 12 and 13, thereby joining the
corresponding portions of the extensible ears 46 and 48, and thereby forming
two leg openings 34 and one waist opening 36. The front and back extensibie
ears 46 and 48 are seamed, preferably, along the outer side edges 46D and

20 48D, in an overlapped manner to make an overlapped seam structure.
Alternatively, the front and back ear panels 46 and 48 can be seamed in a butt
seam manner (not shown in Figs.). The bonding of the seams 32 can be
performed by any suitable means known in the art appropriate for the specific
materials employed in the front and back extensible ears 46 and 48. Thus, sonic

25 sealing, heat sealing, pressure bonding, adhesive or cohesive bonding, sewing,
autogeneous bonding, and the like may be appropriate techniques. Preferably,
the seam panels 12 and 13 are joined by a predetermined pattern of
heat/pressure or ultrasonic welds which withstands the forces and stresses
generated on the pull-on diaper 20 during wear. The seams 32 also connect the

30 continuous extensible waistbands 57 and §9 to form the continuous extensible
waist feature 60 about the waist opening 36. When the side elastic member 70
and’the waist elastic member 80 extend into the seam panel 12 and 13, the
seams 32 anchor the side elastic member 70 in the front region 26 to the side
elastic member 70 in the back region 28 and anchor the waist elastic member 80

35 in the front region 26 to the waist elastic member 80 in the back region 28.

-
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Examples of seams are disclosed in U.S. Patent No. 5,569,234 issued to Buell,
et al. on October 29, 1996, U.S. Patent No. 5,607,537 issued to Johnson et al.
on March 4, 1997, U.S. Patent No. 5,662,638 issued to Johnson et al. on
September 2, 1997, and U.S. Patent No. 5,685,874 issued to Buell et al. on
November 11, 1997. Preferable seams are disclosed in European Patent
Application No. 96118654.1 titled “Thermal Joining of Webs" filed on November
21, 1996 (Christoph J. Schmitz).

In a preferred embodiment, the outer side edge 46D and 48D is non-
parallel to the inner side edge 46C and 48C and is non parallel to the longitudinal
center line 100. The outer side edge 46D and 48D projects laterally outwardly
proximate the lower end edge 46B and 48B. The extensible ear 46 and 48 has a
lateral width L1 between the inner side edge 46C and 48C and the outer side
edge 46D and 48D proximate the lower end edge 46B and 48B greater than a
lateral width L2 between the inner side edge 46C and 48C and the outer side
edge 46D and 48D proximate the higher end edge 46A and 48A. Therefore, the
available elastomeric material quantity in the lateral direction of the extensible
ear 46 and 48 is greater proximate the lower end edge 46B and 48B than
proximate the higher end edge 46A and 48A. The extensibility proximate the
lower end edge 46B and 48B is enhanced. In addition, because both extensible
ear 46 and extensible ear 48 have greater lateral width (i.e., available
elastomeric material quantity) proximate the lower end edge 46B and 48B, lateral
width (i.e., available elastomeric material quantity) further becomes greater
proximate the lower end edge 46 B and 48B by combining the extensible ear 46
and the extensible ear 48. Because of the configuration being greater width
proximate the lower end edge 46B and 48B, the pull-on diaper has more
elastomeric material quantity available about the leg openings while the pull-on
diaper maintains elastomeric material quantity about the waist opening.
Therefore, the pull-on diaper does not give too high pressure to the skin causing
the negative skin incidence about the leg openings while maintaining a sustained
fit about the waist opening. In a conﬁgﬁration where the extensible ear 46 and
the extensnble ear 48 are joined, the seam 32 is non-paraliel to the longitudinal
center line 100 as shown in Fig. 13 such that the seam 32 projects laterally
outwardly proximate the lower portion 32A of the seam 32. Further, as explained
hereinabove, the waist elastic member 80 is joined to the waistband panel 6 and
7 of the chassis 41 in a tensioned (prestrained) condition and allowed to return to
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circumference of the pull-on diaper 20 about the continuous extensible waist
feature 60 further becomes smaller under an untensioned condition than the
5 circumference of the pull-on diaper 20 through a portion of the extensible ear 46
and 48. This configuration further improves a sustained fit about the waist
opening while reducing the skin incidence about the leg openings. Herein
“circumferential direction” refers to a direction along the waist opening in an
assembled configuration of the pull-on diaper. Herein “circumference” refers to a
10 length of the pull-diaper along the circumferential direction.

The continuous belt zone 38 is formed by the front and back extensible )
ears 46 and 48, a part of the chassis 41, and the continuous extensible waist
feature 60 as shown in Fig. 1. The continuous belt zone is that portion or a belt-
like zone of the pull-on diaper which is extensible such that the circumference of

16 the continuous belt zone is extended for application of the pull-on diaper 20.
When the puli-on diaper 20 is applied to the wearer, the pull-on diaper 20 must
be extended to secure wider waist opening and wider leg opening for ease of
application of the pull-on diaper 20. The continuous belt zone 38 is that portion
capable of being extended. The continuous belt zone 38 is, in an assembled

20 configuration shown in Fig. 1, encompassed by the waist edge 151 and 155 of
the pull-on diaper 20, the leg edge 153 and 156, the lateral edge 159 of the
crotch region 30 in the front region 26 and the back region 28. The continuous
belt zone 38 has the least height typically at the ear panels. In the embodiment )
shown in Fig. 1, the least height of the continuous belt zone 38 is measured ’

25 along the seams 32. The continuous belt zone 38 also has a continuous
lowermost line 35 which is not interrupted by the leg openings 34, but is the
closest to the leg openings 34. The continuous belt zone 38 has two portions; a
continuous waist belt zone 37 in which the continuous extensible waist feature 60
extends, and a continuous lower belt zone 39 in which the extensible ears 46

30 and 48 and a part of the chassis 41 extend. In a preferred embodiment, the
continuous waist belt zone 37 conforms with the continuous extensible waist
feature 60.

In one preferred embodiment where the pull-on diaper shown in Fig. 3
becomes an assembled configuration as shown in Fig. 1, the initial circumference

35 of the continuous belt zone 38 along the waist edge 151 and 155 may be from
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200 mm to 500 mm in an untensioned condition, preferably from 250 mm to 400
mm. The circumference of the continuous belt zone 38 along the waist edge 151
and 155 extends up to at least 650 mm, preferably at least 700 mm, more
preferably at least 750 mm (extended circumference). The circumference of the
5 continuous belt zone 38 along the line 35 may be from 300 mm to 550 mm,
preferably from 350 mm to 500 mm. The least height of the continuous belt zone
38 measured along the seams 32 may be from 50 mm to 150 mm, preferably
from 80 mm to 120 mm. The height of the continuous waist belt zone 37 (i.e.,
continuous extensible waist feature 60) may be from 5 mm to 40 mm, preferably
10 from 15 mm to 30 mm. The combined lateral length of the extensible ears 46
and 48 in one side of the pull-on diaper 20 along the line 35 is from 50 mm to

120 mm, preferably from 60 mm to 100 mm.
The pull-on diaper having a configuration shown in Fig. 3, when it
becomes an assembled configuration, lowers the pressure to the skin of the
15  wearer locally especially about the leg openings 34 because the extensible ear
46 and 48 has greater lateral width (available elastomeric material quantity in the
lateral direction) proximate the lower end edge 46B and 48B. If necessary, the
side elastomeric material 124 may use a material having lower SCRF50% force
to further lower the pressure about the leg openings 34. However, lowering the
20 SCRF50% force about the leg openings 34 may result in losing sustained fit for
the whole pull-on diaper. Therefore, raising the pressure about the waist opening
36 may be necessary to achieve a sustained fit for the whole pull-on diaper. This
may be achieved by prestraining only the waist elastomeric material 200 before
joining to the waistband panel 6 and 7. In addition, the waist elastomeric material
25 200 may use a material having a higher SCRF50% force to further raise the
pressure about the waist opening 36. These combinations of force distributions
allow the puli-on diaper to achieve a sustained fit about the waist opening with
less incidence of red marking on the skin about the leg openings. Alternatively,
the pull-on diaper having a configuration shown in Fig. 3, when it becomes an
30 assembled configuration, may provide a sustained fit about the leg openings and
Iesg incidence of red marking on the skin about the waist opening. This can be
achieved, for example, using a material having lower SCRF50% force for the
waist elastomeric material 200 to lower the pressure about the waist opening 36.
The side elastomeric material 124 may use a material having a lower SCRF50%
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"$109%& () t8e@PREARREY, the side elastomeric material 124 may be prestrained before
joining to the ear panel 6 and 7.
The continuous belt zone 38 contributes to dynamically create fit force in
the pull-on diaper 20 when positioned on the wearer, to maintain the pull-on
5 diaper 20 on the wearer. Although higher fit force generated by the continuous
belt zone 38 is preferable for sustained fit for the pull-on diaper, the continuous
belt zone 38 generating the higher fit force causes difficulty in applying the pull-
on diaper to the wearer because the applicator of the pull-on diaper must apply
higher force to the pull-on diaper to extend the continuous belt zone 38 such that
10 the wider waist opening and wider leg openings are secured. Because the
continuous belt zone 38 comprises the side elastomeric material 124 and the )
waist elastomeric material 200, both elastomeric materials must be extended
during the process of pulling on the pull-on diaper. Therefore, the property of
extensibility of the continuous belt zone 38 including the side and waist
15 elastomeric materials are more important than those of a solo continuous
extensible waist feature 60 and/or those of a solo extensible ear 46 and 48,
though the property of extensibility of a solo continuous extensible waist feature
60 and/or a solo extensible ear 46 and 48 are still important. Prior art such as
U.S. Patent 5,601,547 published on February 11, 1997 to Kato, et al. discloses a
20 waist elastic system with improved modulus of elasticity for a child's training pant
providing a more comfortable fit and improved ease of use. However, this
publication is directed to only improvement of the waist elastic system.
The continuous belt zone 38 is extensible in the extension range from an )
initial extension (i.e., 0 %). The extension is calculated from the equation: -
25 ((extended circumference - initial circumference) / initial circumference) x 100
and expressed in the unit of % (percent). The initial circumference of the
continuous belt zone 38 is the circumference under an untensioned condition of
the continuous belt zone 38. The extended circumference is the circumference
under an extended condition of the continuous belt zone 38. The wider
30 extension range allows to secure the wider waist opening and the wider leg
opepings for application of the pull-on diaper 20. The wider extended
circumference allows to secure the wider space between the extended pull-on
diaper and the body of the wearer for application ‘of the pull-on diaper 20. The
circumference of the continuous beit zone 38 is the circumference measured
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along the waist border of the continuous belt zone 38 (i.e., the waist edges 151
and 155 of the continuous extensible waist feature 60).

In order to provide a benefit of ease of application of the pull-on diaper
(i.e., wider waist opening and wider leg openings), the initial circumference of the
continuous belt zone 38 of the pull-on diaper may be between about 220 mm and
about 500 mm, and the extended circumference of the continuous belt zone 38
of the pull-on diaper is at least about 650 mm. More specifically, the initial
circumference of the continuous belt zone 38 of the pull-on diaper designed to fit
toddlers weighing from about 7 kgs to about 10 kgs is between about 220 mm
and about 460 mm, preferably about 250 mm and about 360 mm. The initial
circumference of the continuous belt zone 38 of the pull-on diaper designed to fit
toddlers weighing from about 9 kgs to about 14 kgs is between about 240 mm
and about 480 mm, preferably about 270 mm and about 380 mm. The initial
circumference of the continuous belt zone 38 of the pull-on diaper designed to fit
toddlers weighing about 13 kgs or above is between about 260 mm and about
500 mm, preferably about 290 mm and about 400 mm. The extended
circumference of the continuous belt zone 38 of the pull-on diaper designed to fit
toddlers weighing from about 7 kgs to about 10 kgs is at least about 650 mm,
preferably about 700 mm. The extended circumference of the continuous beit
zone 38 of the pull-on diaper designed to fit toddlers weighing from about 9 kgs
to about 14 kgs is at least about 700 mm, preferably about 750 mm. The
extended circumference of the continuous belt zone 38 of the pull-on diaper
designed to fit toddlers weighing about 13 kgs or above is at least about 750 mm,
preferably about 800 mm. The pull-on diaper has the extension range up to at
least the extension of about 125 %, preferably about 135 %, more preferably at
least about 150 %.

The continuous belt zone 38 also has a force versus extension curve in
the extension range and a modulus of extensibility in the extension range. The
force versus extension curve represents a relationship of a force required to
extend the continuous belt zone 38 and an extension of the continuous belt zone
38., The modulus of extensibility represents a rate of force change to extension
change and is expressed in the unit of g/%extension (grams/percent extension).
The method to obtain the modulus of extensibility is set forth below. The higher
modulus of extensibility means higher rate of force change to extend the
continuous belt zone 38. When modulus of extensibility becomes dramatically
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11} @ 10%igh), the appRedtdP tecdgnizes that part as a limitation of extension. Conversely,
the lower modulus of extensibility means lower rate of force change to extend the
continuous belt zone 38. This allows the applicator to extend the continuous belt
zone 38 without adding higher force, and the applicator may not recognize the

5 limitation of extension. Therefore, it is preferable the continuous belt zone 38
has lower modulus of extensibility at the extended circumference for appilication
of the pull-on diaper. In addition, the lower force to extend the pull-on diaper up
to the extended circumference for application of the pull-on diaper is preferable.
In order to provide a benefit of ease of application of the pull-on diaper

10 (i.e., lower force to obtain the extension for application of the pull-on diaper and
lower modulus of extensibility at the extension for application of the pull-on )
diaper), the modulus of extensibility at the extension of 125 % is not greater than
about 150 g/%extension, preferably not greater than about 120 g/%extension,
more preferably not greater than about 100 g/%extension. The modulus of

16 extensibility in the extension range up to the extension of 125 % is preferably not
greater than about 150 g/%extension, more preferably not greater than about
120 g/%extension. The modulus of extensibility at the extension of 135 % is not
greater than about 200 g/%extension, preferably not greater than about 175
g/%extension, more preferably not greater than about 150 g/%extension. The

20 modulus of extensibility in the extension range up to the extension of 135 % is
preferably not greater than about 200 g/%extension, more preferably not greater
than about 175 g/%extension. The modulus of extensibility at the extension of
150 % is preferably not greater than about 300 g/%extension, more preferably
not greater than about 250 g/%extension. The force to obtain the extension of

25 125 % is preferably not greater than about 5,000 g, more preferably not greater
than about 4,500 g. The force to obtain the extension of 135 % is preferably not
greater than about 6,000 g, more preferably not greater than about 5,500 g. The
force to obtain the extension of 160 % is preferably not greater than about 9,000
9, more preferably not greater than about 8,000 g.

30 Fig. 14 shows one preferred example of the force versus extension curves
of tl}e continuous belt zone 38 of the pull-on diaper. Fig. 15 shows the moduius
of extensibility versus extension curve of the example shown in Fig. 14. The
methods to obtain a force versus extension curve of the continuous belt zone 38
and a modulus of extensibility versus extension curve are set forth below.
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- The methods to obtain a force versus extension curve of the continuous
belt zone and a modulus of extensibility versus extension curve are set forth
below. This method is a modified ultimate tensile test method contained within
the “Sintech TestWorks" software package for measuring“'a" force versus

5 extension curve. This measurement is basically designed to simulate the
applicator habit in putting a pull-on diaper on the wearer by using the Instron
force tester and two horizontal bars in the place of the jaws starting from 0 g
force to 10,000 g force or when the diaper breaks, which represents the ultimate
force applied to the continuous belt zone. The method gives “force versus

10 extension” curve from the untensioned condition up to the ultimate tensile of the
diaper. The force versus extension data generated as described above can then
be converted to “modulus of extensibility versus extension”.

This test method requires sample preparation as described below.

16
(1) The sample diaper to be tested should be taken from the bag
(2) Measure the diaper inside circumference at the waist edge of the diaper
using measuring tape without stretching diaper during the measurement
(Untensioned Diaper Circumference)
20
This test method involves the following equipment below.
(1) Tensile/Cycle Tester Instron Model 5564
(2) Operation Software Sintech TestWorks version 3.0
25 (3) Loadcell Instron Static Loadcell 100N
4) Jaw 20 mm diameter x 150 mm iength Teflon coated
bar mounted horzontally to upper and lower jaws
This test method is performed with the setting below.
30

am Test Method : Tensile
(2) Travel Speed : 20 inch/minute
(3) Gauge Length : distance of the center of the upper bar and the lower bar is
calculated as below
35 (Gauge Length) = (Untensioned Diaper Circumference) / 2 - 30 mm
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@) #ofCycle: 1cycle

(5) Break Sensitivity : 75 %

(6) Load Limit: 10,000 g

(7) Calculation Input : Untensioned Diaper Circumference, Load Point at 500 g,
1,000 g, 2,000 g, 3,000 g, 4,000 g, 5,000 g, 6,000 g

(8) Calculation Results : Diaper Circumference at 0 g (=untensioned),
extension at load point at 500 g, at 1,000 g, at 2,000 g, at 3,000 g, at 4,000 g, at
5,000 g, at 6,000 g, at Peakload, Load at Peak, circumference at peak load
Diaper circumference at certain load point is calculated as below

(Diaper Circumference) = (Untensioned Diaper Circumference) + (extension) x 2
Extension at certain load point is calculated as below.

(Extension) = (Extended Diaper Circumference - Untensioned Diaper
Circumference) / (Untensioned Diaper Circumference)

The test method is executed as below.

(1) Prepare sample diapers and measurement data
(2) Set up the Instron Loadcell and Jog following the Instron Setting above then
calibrate the Loadcell
(3) Log in to the TestWorks system
(4) Choose tensile test method from the method list tool bar, then let Control
Panel, Load Meter, Extension Meter, and Handset show up on the screen
(5) Enter the Untensioned Diaper Circumference data into gauge length in the
calculation input
(6) Set up the Gauge Length using a ruler following the Gauge Length Setting
described above

(Example : Untensioned Diaper Circumference = 380 mm -> Gauge Length
= 380/2-30 = 160 mm)
(7) Reset the Load in the Load Meter and Extension in the Extension Meter
(8) Measure the product weight by putting a product to be test on the upper bar
ther; reset the load again
(9) Put the sample diaper on the Jog with checking the cuff/leg elastic does not
stick on the bar

(10 After putting the diaper on the jog, do not reset the Load Meter

(11) Click the “Run” to start the measurement

1!
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The data is evaluated as below.

(1) After completion for all samples, export the data into an appropriate
spreadsheet program (i.e. Microsoft Excel)

(2) “Force versus extension curve” is obtained by plotting the force in grams
against diaper extension in percent

(3) “Modulus of extensibility” is obtained by dividing the force difference
between two successive data points by the extension difference bewteen the two
same points

(4) “Modulus of extensibility versus extension curve” is obtained by plotting the
modulus of extensibility obtained in the step of (3) against diaper extension in
percent

As stated above, the continuous belt zone 38 creates fit force in the pull-
on diaper 20 when positioned on the wearer, to maintain the pull-on diaper 20 on
the wearer. The continuous belt zone 38 further includes a zone of extensibility
which comprises elastic materials such as the side elastomeric material 124 and
the waist elastomeric material 200. The zone of extensibility may further include
a leg elastomeric material. The leg elastomeric material comprises elastomeric
material such as the elastic strands 64 as shown in Fig. 3. The leg elastomeric
material may comprise the material used for the side elastomeric material 124 or
the waist elastomeric material 200. Herein “zone of extensibility” refers to a
continuous area or a continuous zone of the pull-on diaper rendered extensible
by an elastomeric material having the form of a continuous plane layer with or
without apertures, or the form of strands which are not connected to each other.
The zone of extensibility is that portion in the continuous belt zone 38 which
sub’stantially generates the skin contact pressure in the continuous belt zone 38.
The skin contact pressure generated by the zone of extensibility contributes to
maintaining the pull-on diaper on the wearer (sustained fit of the pull-on diaper).
The skin contact pressure in the zone of extensibility may not be uniform
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G between about the waist opening and about the leg openings may be different
from each other. Additionally, the skin contact pressure may vary around the’
radial circumference of the diaper or the leg circumference of the diaper.
5 in the zone of extensibility, the elastic component of the elastomeric
material (such as a plurality of first strands 125 and a plurality of second strands
127 of the elastomeric scrim 124 shown in Fig. 8) pressing on the skin usually
generates higher skin contact pressure than the remainder of the area of the
zone of extensibility (such as a plurality of apertures 132 of the elastomeric scrim
10 shown in Fig. 8). Therefore, lower skin contact pressure of the elastomeric
material pressing on the skin leads to a reduction of the local skin incidence. J
The skin contact pressure of the elastomeric material (side elastomeric
material and/or waist elastomeric material) pressing on the skin should be not
less than about 0.1 psi to maintain the pull-on diaper 20 on the wearer,
15 preferably not less than about 0.2 psi, more preferably not less than about 0.3
psi. The skin contact pressure of the elastomeric material (side elastomeric
material and/or waist elastomeric material) pressing on the skin should be not
greater than about 0.75 psi not to cause the skin incidence in the zone of
extensibility, preferably not greater than about 0.65 psi, more preferably not
20 greater than about 0.55 psi. Any combination selected from the above range of
the skin contact pressure of the elastomeric material pressing on the skin is
effective in providing a pull-on diaper with a reduced risk of drooping, sagging or
sliding down from the position on the wearer, with a reduced risk of skin 2
incidence in the zone of extensibility, and with a reduced risk of skin incidence by )
25 the elastomeric material. The skin contact pressure of the elastomeric material
(leg elastomeric material) pressing on the skin should be not less than about 0.1
psi to maintain the pull-on diaper 20 on the wearer, preferably not less than
about 0.2 psi, more preferably not less than about 0.3 psi. The skin contact
pressure of the elastomeric material (leg elastomeric material) pressing on the
30 skin should be not greater than about 0.75 psi not to cause the skin incidence in
the Eone of extensibility, preferably not greater than about 0.65 psi, more
preferably not greater than about 0.55 psi. The method to obtain the skin contact
pressure of the elastomeric material pressing on the skin is set forth below.
The skin contact pressure of the elastomeric material pressing on the skin
35 within the zone of extensibility about the waist opening may be higher than the
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skin contact pressure of the elastomeric material pressing on the skin at the .
remainder of the area within the zone of the extensibility to provide a sustained fit
of the pull-on diaper about the waist opening. The skin contact pressure of the
elastomeric material pressing on the skin within the zone of extéensibility about
5 the leg openings may be higher than the skin contact pressure of the elastomeric
material pressing on the skin at the remainder of the area of the zone of the
extensibility to provide a sustained fit of the pull-on diaper about the leg
openings. The skin contact pressure of the elastomeric material pressing on the
skin about the waist opening and about the leg openings within the zone of
10 extensibility may be higher than the skin contact pressure of the elastomeric
material pressing on the skin at the remainder of the area within the zone of the
extensibility. The difference between the highest skin contact pressure of the
elastomeric material pressing on the skin within the zone of extensibility and the
lowest skin contact pressure of the elastomeric material pressing on the skin
16 should be less than about 0.65 psi, preferably less than about 0.45 psi, more
preferably less than about 0.25 psi. As the difference becomes closer to zero,
the skin contact pressure of the elastomeric material pressing on the skin within
the zone of extensibility becomes closer to uniform everywhere. This further
contributes to reduce a skin incidence which have caused by the different
20 pressure.

The pull-on diaper 20 further comprises additional elastomeric material
such as the spacing means 58 of the inner barrier cuff 54. It is preferable that
these additional elastomeric material incorporated in the puli-on diaper 20 gives
skin contact pressure of the additional elastomeric material pressing on the skin

25 of the wearer of not greater than about 0.75 psi. Preferably, the skin contact
pressure of the additional elastomeric material pressing on the skin of the wearer
is not greater than about 0.65 psi, more preferably not greater than about 0.55
psi.

The method to measure the skin contact pressure of the elastomeric

30 material pressing on the skin within the zone of extensibility is set forth below.
The method entitled “AMI Air-pack Type Contact Surface Pressure Measurement
Sys’t)em” is commercially supplied by AMI Co., Ltd to measure the surface
contacting pressure generated between soft materials. This method is modified
to measure the contacting pressure between the diaper and wearer's body. Air

35 pressure indicated represents the force of contact surface from which the force
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absorbed by ductility of the material has been deducted. The sensing part is
composed of an air pack made of a very soft thin film, of a tube introducing to the
main unit and the measured value is converted into DC output (10mV = 1gffcm?).

5 This test method requires sample preparation below.

(1)  The sample diaper to be tested should be taken from the bag

(¢)) Measure the width of the actual elastomeric component of the elastomeric

material (i.e. elastic strands) under the 50% stretched condition and calculate the
10 percent area of the elastomeric component

This test method entitled “AMI Air-pack Type Contact Surface Pressure
Measurement System” involves the following equipment below.

16 (1) Air-pack AMI Co., Ltd Model @15mm
(2) Main Unit AMI Co., Ltd AMI 3037-2
(3) Option Unit AMI Co., Ltd AMI 3037-2B
(4) Air Cylinder AMI Co., Ltd
(5) Calibration Set AMI Co., Ltd
20 (6) Data Collector ANRITSU METER Co.,Ltd. AM-7052
(7) Data Converting Software ANRITSU METER Co.,Ltd.
DATA COLLECTOR System
AMS7006WIN ver. 2.0 for Windows N
25 This test equipment described above requires the setting below.

(1) Connect the output cable to the output connector of the main unit and
connect the opposite side of the output cable to the data collector
(2) Turn on the power
30 (3) Use the gear, push the head of air cylinder to the end in the shortest length
(4) , Connect the air pack to the air cylinder
(5) Insert the pin into the blue head on the gear, turn the gear until the pin
comes to the end, wait 3 seconds
(6) Press the release lever for making air cylinder pressure to be the same with
35 and ambient pressure, wait 3 seconds
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(7) Insert the pin into the hole of the gear whose color is the same with the air
pack, turn the gear until the pin comes to the end

(8) Remove the air pack from the air cylinder, turn the gear until the pin comes
to the end o

9 Check if the output signal from the main unit is close to zero with allowance
of 5 mV (0.5 gficm?)

(10) Connect the air pack to the main unit (connection should be made in one
action. If you renew connection, inside volume of air pack must be change)

(11) Press the air pack by hand flat or finger for removing all the air from the air
pack, check the output signal transmitted from the main unit, be careful that this
is the maximum measurement value and that the system can’t measure any
values exceeding the maximum the maximum measurement value. If the contact
surface is bent too much, and if output signal from the main unit exceeds +20 mV
(2 gficm?), connect the air cylinder and press the release lever

(12) Prepare at least 2 air-packs for standard measurement

This method requires a standard mannequin as below.

The standard mannequin 350 shown in Figs. 20 and 21 is modeled after
the body shape in a sitting posture of the wearer. The shape and the dimension
of the standard mannequin 350 should be based on the body dimension data
taken from the actual diaper users. The standard mannequin 350 has an upper
portion 352 and a lower portion 354. The upper portion 352 and the lower
portion 354 are divided by the lower torso line 380. The lower torso line 380 is
the circumferential line through the upper portion of the pubic bone. The upper
portion 352 includes a torso portion 353. The torso portion 353 has an upper
surface 355 (shown in Fig. 22) surrounded by the waist line 357 which is the
circumference line about the top waist of the torso portion 353. The torso portion
353 has a height defined by the height between the waist line 357 and the lower
torso line 380. The circumference of the torso portion 353 gradually increases
fron} the waist line 357 toward the lower torso line 380. The lower portion 354
includes a hip portion 356 at the back of the lower portion 354, and the leg
portions 358 protruding from the hip portion 356 at the front of the lower portion
354. The hip portion 356 and the leg portions 358 are divided by the crotch
crease line 359 along the fat fold at the front of the body. The two leg portions
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358 have a crotch angle 362 which is the angle subtended between the inner
thighs 364. The leg portion 358 has a thigh line 366 which is the circumferential
line about the thigh of the leg portion 3568. The upper surface 355 has a shape
surrounded by the waist line 357 which comprises straight lines and curve lines.
Fig. 22 shows one preferred example of the shape of the upper surface 355
which is determined based on the actual wearer dimension. The standard
mannequin is made of vinyl chloride.

The actual dimension of the standard mannequin for a diaper designed to
fit the wearer weighing from about 7.0 kgs to about 10.0 kgs is shown below.

Circumference at the waist line : 460mm
Circumference at the lower torso line : 470mm
Circumference at the crotch crease fine: 310mm

Circumference at the thigh line : 275mm
‘Height of the torso : 75mm
Crotch angle : about 60 degrees

The actual dimension of the standard mannequin for a diaper designed to
fit the wearer weighing from about 8.0 kgs to about 14.0 kgs is shown below.

Circumference at the waist line : 495mm
Circumference at the lower torso line :  505mm .
Circumference at the crotch crease line: 330mm

Circumference at the thigh line : 290mm
Height of the torso : 80mm
Crotch angie : about 60 degrees

The actual dimension of the standard mannequin for a diaper designed to
fit the wearer weighing from about 13.0 kgs or above is shown below.
Circumference at the waist line : 520mm
Circumference at the lower torso line :  530mm
Circumference at the crotch crease line: 350mm
Circumference at the thigh line : 305mm
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The measurement points for the waist elastomeric material and the side
5 elastomeric material are determined as below.

Point P1 is the point of the minimum radius of the waist curvature line at
the right side of the torso portion. Point P2 is the point of the minimum radius of
the waist curvature line at the left side of the torso portion. Point P3 is the point

10 at the center of the back of the torso portion. Point P4 is the point at the center
of the front of the torso portion. The for the measurement point P1, P2, P3, and
P4 should be mounted about 10mm below the waist line and should be fully
covered by the waist material of the sample diaper. Point P5 is the point at the
front of the right leg portion and point P6 is the point at the front of the left leg

15 portion. The Air-packs for the measurement point P5 and P6 should be mounted
right under the elastomeric material contacting the mannequin's leg portion.

The measurement points for the leg elastomeric material are the points
where the elastomeric material presses on the skin of the standard mannequin.
20

This method is executed as below.

(1) Set up the pressure measurement system following the setting above

(2) Prepare sample diapers and mount the diaper on the standard mannequin
25 (3) Place two Air-packs at the point P1 and P2 and measure the pressure

(4) Record the pressure measurement data and check if the pressure signal

recovers close to zero with allowance of 5 mV (0.5 gficm?)

(5) Place two Air-packs at the point P3 and P4 and measure the pressure

(6) Record the pressure measurement data and check if the pressure signal
30 recovers close to zero with allowance of 5 mV (0.5.gf/cm?)

) 5 Place two Air-packs at the. point P5 and P6 and measure the pressure

(8) Record the pressure measurement data and check if the pressure signal

recovers close to zero with allowance of 5 mV (0.5 gffcm?)

(9) Repeat the step 2 to 8 for 1 sample diaper
35
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10 It is understood that the examples and embodiments described herein are
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present invention.

A
[

Nm o’



), vUd I If 109" & ()- 110%' & ()- |Y'110%" & ()-10&10&10 ‘6@%%@%2() 4
S OB109D&D& () -4, ;x0|\<vU4 I 11109 & ()-1'10%' & ()- | s'?ﬁ y U0
t$1092' & ()- P t$10%" & ()- 1"10%" & ()- OPQx\ D4 !

| & ' 109%" VQPIH0IIDIR' & ()-& ' 10%' & ()-1"'10%" & () - &Q| } kShET US98/ 10850
|"109%" & ()-& "109%" & ()-1'109%" & ()-& '109%" & ()-1"' 109" & ()- Su{| kK34 !
L&Y' MLOUR & ()-Y MLOWR & ()- YI Y#$109R &5()-gl' 109" & ()-& 109" & ()-|t\<4
1Y MLOUR & ()- LY MLOUMR & ()-Y MOWR & ()-

LY MLOUR & ()-Y MLOUWR & ()-#$3DsW4 Y MIOWR & ()-Y MIOWR & () -

L(Y MLOYR & ()-Y MIOUR & ()- LY MIOWR & ()-DEF[j]PC !Y 10R 10R 10R

YOl , 5109 & Y 1$109R & -zY MLORR & - L|[:]PC!
Y 109" & (WJ&%?L@&%@E;%%/{N% & ()- Yf 1ocy&&'(%)-zg Y109 & 8 ]
YI"1109%' & ()-7g\ |[[:]PC! Y 1$10%" & ()-& “1$109\?' N& ()-& | $109%\?' N& () - &
Y100/<? & Y10

T (somka (FIRIHEEESol c@““g"z reaigfl =) paek K artal droten
Yl Y" 109" degiary befweenihe 1faas 1r@@mavd thegh a%q*sm thg 9§m§abl¢&geyment
|($1ow$l@br@ns.,\( | ($10%9" & ()- " 1($10% $f& ()-b|[: NA4 110 Z$10% x' ' & () -

[0) O
Vo dovia ehessinarspieg iarShebl, A badiroat seihed Vil Yousheet; ap an
Yl +) * 18%Rxatsbrient c&ehﬁ%ﬁoiéd 52 ticrRinieSipbheet Bi¥d 016 backeHeet che| ¢hddsds
YF having a central panel having side edges and a waist edge, and an ear panel
extending laterally outwardly from each side edge of the central panel in the front
region and the back region, wherein the ear panel is rendered extensible to form
an extensible ear,

10 the extensible ear having a higher end edge, a lower end edge, an inner side
edge, and an outer side edge, wherein the outer side edge is non-parallel to the
inner side edge, and is non-parallel to a longitudinal center line of the garment,
and projects laterally outwardly proximate the lower end edge, wherein a lateral
width of the extensible ear between the inner side edge and the outer side edge

16 is greater proximate the lower end edge than proximate the higher end edge, and
seams joining the ear panel in the front region to the ear panel in the back region along

10

the outer side edge so as to form one waist opening and two ieg openings, wherein the
seam is non-parallel to the longitudinal canter line.

20
2. The disposable garment of Claim 1 wherein the ear panel has a waist
edge, wherein the chassis has a waistband panel extending longitudinally
outwardly from the waist edge of the central panel and the waist edge of the ear
panel in the front region and the back region, wherein the waistband panel is
5 rendered extensible to form an extensible waistband.

3. The disposable garment of Claim 1 wherein the extensible ear comprises
a side elastomeric material.

4. The disposable garment of Claim 2 wherein the extensible waistband
comprises a waist elastomeric material.
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extensible waistband is rendered extensible such that the extensible waistband
extends beyond the original length of the waistband panel.

7. The disposable garment of Claim 6 wherein at least a part of the waist
elastomeric material is prestrained before joined to the waistband panel.

8. The disposable garment of Claim 3 wherein the extensible ear is formed
from a “zero strain” stretch laminate.

9. The disposable garment of Claim 3 wherein the side elastomeric material
is in the form of a continuous plane layer.

10. The disposable garment of Claim 3 wherein the side elastomeric material
is in the form of strands which are not connected each other.



