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DI SPCSABLE PANT TYPE DI APER HAVI NG ENHANCW | TY AROUND WAl ST
OPENING 5 10 FIELD The present invention ‘ ' I i sposabl e garnents.

Exanpl es of iesposabl e garnents include ¢ispesabl e unde
ﬁ%ogégisncl uding 15 pull-on di ape?‘gﬁ%a%nd traini ngg’ﬁﬁ{sg?’“‘éﬁ%

di sposabl e

di sposabl e panties for nenstrual use. I\/brI it ly, the present

invention relates to disposable garnents mwmmmymﬁhced extensibility
Gand er incontinent .

i ndi vi dual s wear disposable garnments such as d’?oé{’pers to receive and contain

around a wai st openi ng. BACKGROUND 20 Infantg.an
urine and other body exudes. Pull-on garnents having fixed sides (e.g.,
training pants or pull-on diapers) have beconme popular. In order to contain
body exudates as. well as to fit a wde variety of body 25 shapes and
si zes) thesfispdghsTRHANTIMGE DiapEr HAVING ENAORED EXPENSYRLITY ARGUND WEBT OPENIRG
wearer w thout drooping) sagging or sliding down fromits position on the
torso as well as fitting larger wearers w thout causing irritation to the
skin due to the product being too tight. Many types of pull-on garnments use
conventional elastic elenments 30 secured in an elastically contractible
condition in the waist and | eg openings. For exanple, pull-on garnents
known as "bal |l oon-type" pants are contracted by el asticized bands in
specific zones of the product while the remaining material tends to bl ouse.
Exanpl es of such pull-on garnments are disclosed in U S. Patent 5,171, 239
publisheqoon Decenber 15, 1992, and U. S. Patent 4,610,681 35 published on
Sept enber "9, 1986. These garnents will fit a range of waist and 18

EVMBF~2 2002, ~~ WD 99/60969 2 PCT/ US9BIBEW349 | eg sizes due to the fact
that the contractive elastic Openings wll expand to accommodate vari ous
Si ze wearers. hbne&ﬂeless, t he raqge of sizes is limted because the

el astic el enents, edHesaRbwWentoR relatasto ¢isposable garmepts. Examplesaf such
degree of strdispbsablesgaraigreyvindiads disposable uriiziwear, (disposabls diaperd giuding

the 5 | egopeni I t end .concentrate . the fit forces i.n a _narrow zone
of “the vak: or PR FapBm Aty hEE Atk oy, oihasebic, PabfSs, el o8
wear er . Anot hidlore ygpecificatiy) the presentednventinsl oslatesi thedisposable gaumente shaxfing
such garnents | a : , 464 published on July 10,
1990, U. S. Pa?@ﬁ?n%‘gﬁﬁg%"gg&#{?sﬁ%gﬁﬁgs%ﬁe er 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 publicati or BACKBERGORNDAL publi shed on February
10) 1993&08uch garnents have side panel's which extend laterally outwardly

inafro region of the garnments and the back region of the garnents. The
si de panel has an Infapts andeotbenincontinent individual$ deearddjsposatiié garmeints suah e

parallel 10 egehy@bBR BNfedelvddd |Gtk LhiRe! 4R StHEF NGody” Bulles! | ulRbn
e garnent. e garnents al'so have L ]
garmeénts having fixed sides (e.g., training pants or pull-on diapers) have become
") popular. In order to contain body exudates as well as to fit a wide variety of body
25 shapes and sizes, these 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 “balloon 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 disciosed 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
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seans to join the outer side edges of the side panels to joKNOVEMBERBOZST "
opening and two | eg openings. Since the outer side edges are parallel to' '
each other and parallel to the | ongi tudinal center line of the garnents,
each side -WRPHYPL i ncorporated in the side panel has the s ST8KOBA n
the lateral direction or the 20 sane available elastic material quantity on
the side panel between the wai st opening2and the | eg openings. Therefore,

t hese garnments do, not have a high degree of extensibility around the wai st
openi ng, but have only a uniformdegree of extensibility between the wai st
opening and the | eg openings. Therefore, if the garment fits the wearer

wel | aroungeg fs&elseduépl@nthwiaaHMapftﬁélcﬁﬂ'ﬂra@tl9ésélasfi@(bﬁering%5mﬁ4l @xlpdnt!htb I eg
opem ngs) the wearer rra f eel. rw%ht ness%&k@ thethvva | St g&f z %ch
causi ng an 3CHEM OUS Si7 WEAE St SFer (N6 [ANg& ?'Gﬂg i, iy

t hese gar mbetcaus® thmeldsiweebufehts; iveinich eortables this | Vdriatiohlin Sizeg dravena dimitedh ot

s rosul CEOr9E BF PBREF Te il BIad BeieLned Tn THE GG adehih S

none ofdt hé;egmpenirm also te:m/itmimnaentrate the fiddorcasires natowemonetef te t he

present i nygr I}@% Wpﬂ%ﬁﬁ 8/ 10849
The pr esent | nvent [ §kj I'S 2 mr%agé[%p%@gieﬁcéggb ar mn;lﬁ%?%q%% | Sposabl e
garnent has a fﬁﬂﬂth@'eﬁﬁpﬁrﬁ)f FAU“J@QBW@)@WGY%Sﬂ%Péﬂelﬁegﬁ’éﬁmB@@v\@fewqme
front regi garmefts Bfe HicdioserD i U.STIFatents ATHNA64 FUBIBAREd THTDLIYS $6, 4990,

Rt pet db8 BBRent 2 348 JR AT BN <t Sabrerfr oo Gan BHRAT S

and t h¢0bagublisiesd ohhAugbsts$3,51986; d.S.cPatent 559¢/158apublighedden ddgaanaid a .

g of - nd%Inerd ERRUEReRIoT H.5% bRe 4’@&%’2%%%%*@%@8& spoTagac gt )

panel is r@agwents baversadebpenels Whicin extend tlatesally outwardiyrinea drordrreginre obar
h hi gh
S?geaedég The § neﬂgsg&e&ngtﬁ@psagkfé@a Pﬁc&ﬁ%eagahmmé %@es.&@gsneﬁnss% iAHeP!

ubs | ne connec an outer

poi nt of tfdeed aeraruqanwjer side %ﬁg%mcéh <§rmhl58.m mrailﬁletq%m other %e.
The ouysr %dﬂﬂl&d@&hé%ﬁ@i&ﬂﬂﬁﬂ' c@itef fink ot thargam&érﬂe 'Fﬁél@arméﬂts also have

ateral Ly ERR @ I i aulet Sins BrRe of hE sble, baRa o By o HefFt e

ext ensi bl e mmmlegememhgsl Sirece thedeutedgeieaedgesnar@paeallettwleaeld@éhersand

reater I’ :
'?'he seamFs) jOI n each ear %Fw ﬁgat%’:le OUt er si ggéﬁﬂéﬁ@to a correspgn CIl'lg

portion in tnm@ms@dunéheagdemaael as the §9mw@thg@rmnlate§al direetion of thene
vai st eaenléa&u@%#anmd é&sﬂé‘%bf&@l mtﬁ,e%w the 3/db nél Ibetwé@n tthe waist

I t udi nal t d dvant
o7 LV 1 AL S e slnd T leh, el oo bt R
from a readlemweebf ektensilsiliyrdrodnd the waist ofgdting, PEKEVEdhipha ORifdIE deigrsd NGS

i st nct 1y SO RGHHESA! oflrlingaR BEbkeRgs. PRISRIGE, Athe I |

be better garmest fitsither weardravélbatoundihedeg cﬂnep'l'ngmaod ppoides acustained fit

mbodi t
and wnfen pangie fod Sr8a0s, SR iRy lue ighliearaoima e P&ﬁ‘f@%‘%ﬂ“c |

gn
el ements) dhareby %HW ap;igcidence; of skinmaddng obthg wrarmr. 4n Cause

enbodi ment tagsé f‘g?arﬁkérﬁgsé@ﬁoﬂo'hlabeoﬁuﬁ@rémnéx@hsm pltwtganmmté it riot a
typical in use con

R% 0969
bl Caos) 1 gavids wided ialel Saéninaifet sRPFENON PLIe Sarhants, O Beniearas,  This,
gar nent of rebaltsnrmmultymmmanmmof the pulkon uitapert r act ed, unseaned

condlt n show e var f a

<i'mpl i BBedpl an UrsyAsna REME ARG A ein it BB the Balhfagds dhd benefis
uncont r act eaf thepsesemntdneentibrt.i on; Fig. 4 is a schematically sinplified plan
vi ew of the enbodi nent of Fig. 3, showi ng a chassis conprising a topsheet,
a backsheet and an absorbent core 10 therebetween) elimnating the other

el enents of the pull-on garnent; Fig. SYMMARYross-sectional view of a
preferred enbodi nent taken along the section line 4-4 of Fig. 3; 15 Fig. 6
Is a schematically sinplified plan view of the enbodi nent of Fig. 3,
showi ng the di sposabl e pull-on garnent having an extensible ear and an
extensi bl e wai stband; Fig. 7 is a cross-sectional view of a preferred
enbodi nent taken along the 20 section line 6-6 of Fig. 3;



Fig. 8 is a cross-sectional perspective view of an el asti GgNeUESSERb0A ‘
preferred enbodinent; 25 Fig. 9 is a fragnentary enlarged side view of the
el asti c WMb@6%shown in Fig. 5; Fig. 10 is a graph show ngcthmsesvazse
successi ve cycles of hysteresis curves of an elastonmeric material, in a
preferred enbodinent; 30 Fig. 11 is arg enlarged) partially segnented,
perspective view of an alternative enbodi nent of the elastoneric material;
Fig. 12 is a cross-sectional view of an alternative enbodi ment taken al ong
35 the section line 6-6 of Fig. 3 18 NOVEMBER 2002 WD 991 60969 5 Fi g [13

Is a front vi | P US 49

Is a front vﬂg\% gr;reggﬁt qﬁgr na ve ?ﬂ%@g& WF %f dfsﬁé’sé% cia%"]eg'%pul fhg on

gar nent dispagables garmest hases fr@néeregmrsua backnesgion cand/ea cn‘rotChe regmtu nuous
bel t zopgtRéed hﬁied'ﬁ%‘?\?sl@ﬁl& e BRI TEFid, t"iﬁepd‘?szfiﬁ% 10

Fig. 16 illustrates nodul®es o extenmgwllt ver sus ext.ension rv
obt ai ne OfHYIEEHE @ﬁ§@svéﬂgu§eémsen3| GHIaBEISs [EORAPTISES-i @) topsheet, ga 17 i s

B Doty okt joiiedl Wtk iné (opelisel, hanar OB Sovemteosed tielweell aC]

oot o Tha dophdbt,an i Batkshiaal! cthe atiarsinhas d canERbARIELheYiGS Side 20
DEfT,:\Ir IéEld@ESCﬂdDBlr @Igaseu ddgs, tarti el eaepare! zeﬂemdmgﬂfpﬁr@ﬂg@(bdﬁﬁgfilg nfkbm

i soi SRchBid Bubs e Bebfidpaelih) B M RUSEORAEE ek St b o1

to the easipasel invadered extensiblecionforiranl extengiblerear.” The extensiblaradrc| es

of wear niid Righy endl & ragfaa«y@ 'sild 8868 4 .angr &gggéedqeofarlcfgnm@maé and

whi ch are pu onto e~ wear er egs |ntothe

| eg operfdag sefinpy BwlﬁUFi@taﬂmyéﬁrﬁlget finq,poripeting ﬂ'é opifgr end nq@mf the: Ugbgos abl e"
i's usedeghg éd@aosddba\ daferRAk ?o‘fm'd?h‘hélid%vé?%d' éug%ndﬁg Merbé%dé %Hgé’% Rgn-O"

ot herwi se restored or reused as a garnent (i.e€ are Tntended to be

di scar d@graliet &y thg ignpergside \eslgeqand 'ﬁ)ﬂ@m'@ﬁ@ﬂﬁ'yto @dormetume@y@wer lincoab st ed or
ot her Wi y@nAeRPAREproRicts theﬁé’lly%Mér@ r,smadel the ﬁ@;ﬁ@@éh&)é y width i tary”

pull-on garnent refers pul I -on garnments which are orrre separate
parts uMie eytensigle: aan b?%’eﬁﬁrthﬁ dneasovide redgecBnshiner puteppider Rdgeds gfRateN s are

not Sep??&&rﬁa@'tﬁ@ﬁ@h@r e thétn aro%ﬁﬁé}é%@lo%ﬁéﬁd 8d4d! ﬁi@geérh@ o acmane' S
are 35 forned | east one | ayer which also forns the centra panel or
chassi s €8f pangl along the outer side edge to a corresponding portion in the opposite reglon of

the disposable garment so as to form one waist opening and two leg openings.

The seam is non-paraliel to the longitudinal canter line.

These aqd_ 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.

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
understood from the following description of preferred embodiments which is
taken in conjunction with the accompanying drawings and which like
designations are used to designate substantially identical elements, and in which:

Fig. 1 is a perspective view of a preferred embodiment of the disposable
pull-on garment of the present invention in a typical in use configuration;
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. ~_ 18 NOVEMBER 200? WO 99/ 60969 6 PCT/ US98/ 10849 ganowNiBeR 2062, . the
garnent does not require separately mani pul ati ve panels such as a separate
chassis and separate ear panels). The puff-on garnent is also preferably
"absor bent W& ¥4¥orb and contain the various exudates di scHRETHI8APEM t he
body. A preferred enbodi ment of the pull-on garnent of the present 5
invention is the unitary di sposabl e absodbent pull-on garnment, pull-on

di aper 20) shown in Fig. 1. Herein, "pull-on diaper ' refers to pull-on
garnments generally worn by infants and ot her incontinent individuals to
absorb and contain urine and feces. It should be understood, however, that
the prsent invepig @nid & ghfislifitarplaRaAb® bPtHY dR¥poBHEble B8R’ gattent Bitheas

trainin ants, . i.ncontinent brjefs, 10 fem ni ne hygi ene (nNents oQr

pant i es) HHI@SERL INVREHON dReith, MatotREARtraFIEd, RASATTER RSRHAN Ghowing the
confi gur atvaricus\beneld \of te gaement; is directly secured to the' other el ement
by affixing the elenent directly to another el enent) and configurations
whereby the elenent is indirectly secured to the other elenent by affixing
the el &rent to Fig Srisalsimplifiedrplan vjewidf the iembiadiment shavwh i Ed. tlointitscflatt her

el enent . i L 0S. «2 .and 3) the pull-on diaper 20 has the
front regm@&g#%@'%%%;¢ggicgﬁdgénand the crotch region 30 between the
front region 26 and the back region 28. The pull-on diaper 20 al so has two
centerlines; a i ; irRBli 2N r il i

110. Her ei%l_o'r:l |%§ﬁgpﬁéﬁ@?§" thgﬁguﬂébggg x??,éfc}ﬁg |re§€il on itoﬁq:lt'%(ra@'

pl ane of t$NOWINGIa ShagsispePmpiisingaa topsheak rapacksheef and,ap ahsorbent gore
appr oxigat theyethstv@ere elitiindtingthecsthiet @lekatacofthe pulidrsgaintertt; st andi ng -
wearer into |left and right halves when the pull-on diaper 20 Is worn. {)
Herein "transverse" and "lateral"” are interchangeable and refer to a |line)
axi s or directi Big. hischctossssedtionahvigve op B preferfed érmbddmpent taken alang the
general ly Ll he | ongitudinal direction (which divides the
wear er int%%@gﬂﬁ{e;ﬁaé %%@ o0dy 25 halves). The pull-on diaper 20 and
conponent materials thereof also have a body-facing surface which faces the

R e o A g ek e A S O
The pul 1 - Hfieliageihe (dspofable puirn (adtment: Bay e, atoAKieRsils Sandad an
depi cti ng éxtensible wadstband) s and their positioning with 30 respect to each

other. The term"panel" is used herein to denote an area or elenent of the
pul | -on diaper or the belt. (Wile a panel is typically a distinct area or

el enent, a paneFigiayisccrassdeectionat view of pypreferrassemboylinaentdaken alendithe
adj aceiy p%ioﬂlin@é-@wh;g?@;di aper 20 has a crotch region 30 conprising a
mai n panel 2 and a palr of leg flap panels 4; a front region 26 conpri sing
a central 35 panel (medial panel) 8, a waistband panel 6, ear panels 10)

and seam panel sFig; 8 is 18 JNe¥ENBERFAI0Berspective Gk D 7arElasid dckbei® ofid a
back regi on ig C rg)ri si.%z%, central panel (nedial panel) 9) a

wai stbandeﬁ? "9? éﬁt?ocﬂ 5 11, and seam panels 13. The crotch region 30 : )
is the portionof the pull-on diaper 20 from which the continuous belt (the

the.math panet DRGi o E:" ERGeAREn Bkarg i vREI el e el hioe g tinl T

al t hough t Rig. 8sor bent core wil |l typically extend into the nedial panels 8
and 9 of the belt. A leg flappanel 4 extends generally laterally outwardly

from and al ong gach sjde edge 2Bof the main panel,L 2. Each _leg fla anel 4
general Iy for msE&- 1Qiss2 9&5&3 WQW%@WQI%EFP%S'Y%QVEG&QSN&%@? curves

cont i nuousobgh eldsMmeticater; infpietared anbodinmshiback regi on 28) ext ends
gener y longitudinally outwardly from and al ong eachl ateral edge 159 of

the c ch region 30 (the main panel 2 and the leg flap panel4). In the
front region 26Fig.hd1mixliart enlarjed; partially sepmeated)apetspeetivenieweobran |y

ragron 30, anbafilhiEihBodmd e o BhertingBrEy 1na’S: e cdges 161 15The

ear panels 10 each extend generally laterally outwardly from and al ong

t hesi de edge 19g; of e g [ , : 1 nel
10 has_awai st eg'g(g 1176% %%%é?@g&géﬁe ‘&ﬁ%“ﬁ'géﬁgﬁg Bmﬁﬁﬁ%ﬁﬁgeﬁﬁ% S
gener &9 y| $egsectiomiine 6-&of Rig-diy from and al ong the wai st edge 190 of the
nmedi al panel 8,(i.e., central panel) and the wai st edge 161 of the ear
panel 10. The wai st band20panel 6 has side edges 175. The seam panels 12
each extend generally laterallyoutwardly fromand al ong the side edge 171
of the ear panel 10 and the sideedge 175 of the wai stband panel 6. In the
back region 28, the nedial panel 9(i.e., central panel) extends generally

| ongi tudinally outwardly fromand al ong theother |ateral edge 159 of the

LY. Y e A NN o



tear open tabs 31, whose positioning is associated with thesse@iRER20@E"d |
«el asti ci zed |l eg cuffs 52 including inner barrier cuffs 54. The side

elastonerlc material renders at |east a part of the ear panel 10 and 11

ext ensi bl e, YOO8 forming extensible ear 46 and 48. The WaPET/USHSAHIBAINET i C

material renders at |least 10 a part of the waistband panel 6 and 7

extensi bl e, thereby form ng continuous eXd ensi bl e wai stband 57 and 59. The

side elastonmeric material and the waist elastonmeric material are separate

el enents to each other and di sposed so as not to overlap to each other in

the |l ongitudinal direction of the pull-on diaper 20. This allows nore

i ndependent behavi or of the wai st and side elastoneric nmaterials to 15

al l ow for adjus exte si,on, pressure, etc. The extensible

ear 46 and 48 a (r:]i)iﬁl %JB& V@ gﬂ@efﬁ@ paingn shownindia. 59 are ext ensi bl e

at least in the lateral direction. The seam 32 joins the seam panel 12 in

the front regiof in the b ck re 8, t he
ear panel 10 is j%l ne%‘%gﬁ"zgﬁf}gﬁgﬁrﬂférﬁiﬂ%ﬁ"\m %ﬁge\fﬁ?@s\ggg'eﬂp 36
and tm&legﬂmfmﬁ!ﬂi ngs 34 are forned. In the configur at| on where the ear
panel 10 is joined to the ear panel 11, the continuous extensible waistband
57 and 59 forns a conti nuous extensible waist feature 60 about the wai st
openi ng 36. Fur fii@r15 Huskatasforce: versius extersion curtecofitheicontinaots bstit 2oeei on
26 and t heobtirkdispasabledsll-ON 8affiBhts &f thé preSERjfleitide Fi os- 3 and 4, the
chassis 41 conprises an 25 absSorbent core 25 ancl 1ur’a| ity of Iayers

di sposed in association wth the absorbent core 25 such as a topsheet 24

(agddas‘tﬁgcsz Es heet Fig *aeamstratesdnwumstdwﬁedxtembmﬁ,t véréus }h;bg%‘@;ﬁg@?%;gﬂg,ﬂ@%f
furtherIo maf/} ﬁﬁ% @gcéggr%pﬁgﬁélgﬁﬁ@%ﬁé?ﬁp g%hﬁesposed associ at ed W|th

t he absorbent core 25. The topsheet 30 24 has the body facing surface which

i's positioned aggc ﬁg@gr 2
has the outger fac% ﬁnfssué;’b ace \ﬁévg%fgglgét%lrrlﬁeé ﬁﬁequ?&ﬂs%@%&%ué
body. Pref SKiBAN a?ttféreﬁﬁ'é’l@sheet 22 conprises a inner barrier film®68 and a
nonwovE outer cover 23. Since the chassis 41 defines the front regi on 26)
t he back region and crotch r on,30, the chassis, 41 al so has 35

cor r espondi ng rgﬁ' @'saqtﬁ'd%a‘ﬂ%‘fv %géeﬁ?@ﬂ%ﬂ@@%‘f'%é@wﬂ%ﬁ%lWpl icity,

t hese 18 NOVEMBER 2002 WD 99/ 609@& 9 PCTNS98/ 10849 regi ons and panels are
denoted in the S t rrespondi ng
pul | -on di aper fh‘%:“og]ngsaa% %gﬁ"e S asgtgﬁ&a%%qﬁﬁnﬁﬁ%w‘%@@% Fh%‘pgﬂeet 24 and
the inner barrier film68 of t he backsheet 22 have | ength and width

di mengdns general ly |arger thopETAGEDPESBRIEPRAYDENt core 5 25. The

t opsheet 24 and the inner barrier 11T m©o68 extend beyond the side edges and
end edges of the absorbent core 25 to thereby formthe periphery of the

chassis 41. TheAllmitederefer2fcesage insbrpatated hetein &y refsrered ir ﬂtélf‘"éhtﬁ'étl@éjge

part; ons 2 tBtioh & dHy terBfriced83hor N ABRfiediSR TRaRHTG NG ietSiihafih as tgng
ext ended pds ?VB“ﬁtlllen@fal‘tth@the)phimed inventionend into a portion of the
wai st kggnd panel F@rémd " Bntéﬁ.n@s'ﬂt- % ‘t@%?ﬁ%égof%r'msh I%W;réedeﬁ;‘\b m 68

has wai st end portions 6 i ons i nner rrer m 68
is a littlWaStiQnening andia palRf chﬂnﬁﬂ'nﬁﬁ apdtwiyeh are pullad antg 4he dodyofand

a little vigewearer by mﬁrﬁhg'thdllé lir'\t@rthbh;? c?]m:ﬁgmﬁheqiuuﬁ-@otrhgmicwap

barrier fi 68 h nunl f, Irs
portion 944)?%{ &\e ﬁ%ﬁt q'g Presl ¢ ‘?‘890%? l?hés y$ i‘hd gﬂﬂnﬁﬂfé wh @Ecﬁfﬁd‘o’i
portion 9eintended tebetaungaretiarrothérvwise réstoréd or rélﬁéld dsgigamment dled, Bdy The

I dual | h
wa ot Sl A1 irtendE so HaChicRAad Bkt oChifde (i R, Besl8RkY. 1o7e 20K éeétﬁ
di nensi on ¢¥Hpostashotr ptherwise dlspmsedtofdnrmnenumomhentwyfoonmatm marmet.

10 and 11 ‘S0 iy PSP dltmittCedils 1S PILOR, darirtE Whih el faiga R
ear panel 9@P&Ale parigndniteditegstber ko fous atoordinatad entity. butothenearl panaise
i nner  bar r 4@y ndi é@é&t@é@h&ﬁ@ﬁouﬁ% t6>$b Hatlé 8‘15%&?5 Yt‘?‘th?&*&?é‘@ Pgﬁﬁélsﬁar@”d !

d bul
S noe Bne FHHER BYaljaset onenialer Whih 260 fars e canbabeanel af shassisal thencl

10 and 11 and the wai stband panel 6 and 7) the inner barrier film 68 does
not inhibit breathability in those areas. Wile the topsheet 24, the inner
barrier film68) and the absorbent core 25 nay be assenbled in a variety of
wel I known configurations, exenplary chassis configurations are described
generally in U S Patent 3,860,003 entitled "Contractible Side Portions for
D| sposabl e 30 D aper" which |ssued to Kenneth B. BueII on January 14, 1975
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10 PCT/ US98/ 10849 may have generally the sanme shape as thqamﬁhgmgg;gkgpeA
20. The nonwoven outer cover 23 has wai st end portions 23A and si'de
portions 23B. The nonwoven outer cover 23 also has a side extended portion
23C in the WO8%6096%gi on 26 and a side extended portion 23D iRCT/USSShasie
regi on 28. The wai st end 5 portion 23A (i.e., end extended portion 23A) of
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5 Suitable woven and nonwoven naterials can be conprised ofg \REMESER 2dob bers

(e.g.,” wood or cotton fibers)) synthetic fibers (e.g.) polyneric fibers
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film®68. A suitable mcroporous polyethylene filmis manufactured byMtsui
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35 adhesi ve. Adhesives which have been found to be sat i sf agheusmerRe002, 18*
NOVEMBER 2002 WO 991 60969 15 PCT/ US98I 108d9 manufactured by H 8. Fuller
Conmpany of St. Paul) M nnesota and marketed as HL-1258. An exanple of a
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of adhesive is disclosed in U S. Patent No. 4,573,986 entitled "D sposable
Wast e- Cont ai nnent Garnent"”) which issuedgo 5 Mnetola et al, on March 4)
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in‘at least the lateral direction. Mre preferably) both tiBRoVEMIER b8 the
back 25 extensible ears 46 and 48 are el astically extensible in at |east
the lateral direction. In an alternative enbodinent) the front and back
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15 the part of the ear panel 10 and 11 rendered extensi bl qzR¥vEMEN 206, t he
side elastic member 70 and being subjected to mechanical stretching. In a
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preferablydirectly secured to the side portions 68B of the inner barrier
film68 through an25adhesive 76 as shown in Fig. 5. In a preferred

enbodi nent) the side elasticnenber 70 is joined to the side portions 68B of
the inner barrier film®68 at theouter facing surface 77. In an alternative
enbodi ment, the side elastic nenber70 nay be joined to the side portions
68B of the inner barrier film®68 at the body-facing surface 79. Preferably)
the adhesive 76 is applied as an bead. The30adhesive 76 may be applied as a
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99/ 60969 26 PCf/VS98/ 10849 In the enbodi nent shown in Fig. 8, the side
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and side elastoneric material 124 disposed in the first and second
coverstock layers 122 and 126. The first coverstock layer 122 has an inner
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Since the side elastic nember 70 will be subjected to nmechagbwRlseRrki®t chi ng
before and during use, the first and second coverstock |ayers 122 and 126
preferably has a relatively high elongation at breaking, and are nore 20

pr ef er abl yWQ 994408¢%abl e or el ongatabl e, yet nore preferably drCrmsisagsout

not necessarily elastoneric)) w thout undue and preferably w thout any,
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di aper 20 as shown 20 in Fig. 1. The continuous extensible wai stband 57 and
59 may be fornmed by unitary elenments of the pull-on diaper 20 (i.e.) they
are not separately manipul ative el enents secured to the pull-on diaper 20,
but rather are forned fromand are extended portions of one or nore of the
various |ayers of the pull-on diaper). In a 25 preferred enbodi nent, each
of the continuous extensible wai stband 57 and 59 conprises a projected
menber of the chassis 41. Preferably, the continuous extensible waistband
57 and 59 conprises at |east one unitary element or a continuous sheet
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cuffs 54 and the topsheet 27, and the coverstock |ayer 35 202 .or 204 is
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wai st band 57 reduces, the waist elastomeric material 200 cgRolEhsEdBs
close as its origi naI untensi oned | ength. Therefore, the waist elastoneric
material 200 ° 25 becones to have nore avail able extensibility.
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the inner 30 barrier cuffs 72 and the end extended portion 23A of the
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structure. Alternatively) the front and P@ck extensible ears 46 and 48 can
be seanmed in a butt seam manner (not shown in Figs.). The bonding of the
seans 32 can be 20 perforned by any suitable neans known in the art
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allo to retur,n to the substantially untensioned condition the side
el as}tl\ﬁg n%éian}t@"yé"]tﬁnﬂeﬂeaJZ?W%S@KEHQF@F'E"ear 46 and 48 in an

unt ensi oned condition. Therefore) the circunference along the continuous
extensible waist 35 feature 60 is a little contracted. If the waist

el astoneric material 200 is further 18 NOVEMBER 2002 WD 99/60969 40

PCT/ US98/ 10849 prestrai ned, the circunference along the continuous
extensi bl e wai st feature 60 becones smaller than the circunference of the
pul | -on di aper 20 through a portion of the extensible ear 46 and 48 as



10 direction. The continuous belt zone 38 is forned by thegf\yRBlsEshopack
extensible ears 46 and 48, a part of the chassis 41, and the continuous
extensi bl e wai st feature 60 as shown in Fig. 1. The continuous belt zone is
t hat porti OMO®e/6896Belt |i ke zone of the pull-on diaper whi chrCEUSYS/RBE bl
such that the circunference of 15 t'he continuous belt zone is extended for
application of the pull-on diaper 20. W@g the pull-on diaper 20 is applied
to the wearer) the pull-on diaper 20 nust be extended to secure w der wai st
opening and wi der | eg opening for ease of application of the pull-on diaper
20. The continuous belt zone 38 is that portion capable of bei ng extended.
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may use a material having a higher 18 NOVEMBER 2002



WO 99/,60969 42 PCT/ US98/ 14849 SCRF50% force. Further, the wajy E MEERs P Er i C
< material 200 nay be prestrained before joining to the malstban panel 6 and
7. The continuous belt zone 38 contributes to dynamically create fit force
in the pul VOM68%3per 20 when positioned on the wearer, to RETHS/H8¢he
pull-on 5 diaper 20 on the wearer. Al though higher fit force generated by
the continuous belt zone 38 is preferabﬂé for sustained fit for the pull-on
di aper, the continuous belt zone 38 generating the higher fit force causes
difficulty in applying the pullon diaper to the wearer because the
applicator of the pull-on diaper nust apply higher force to the pull-on

di aper to eart4Bdntdds othusfonmedhiatd "Zr0 stdih sstedtch havhinkles. heeAmeud\emvw st

ohen’ 52 aHsrbig8lensiE SRAbI Bl 8 YrRrae 13 115 ERBIIBHK A
el ast oner iandretheni subjgefed Hot medhemicalestretchimgey iHereinmYzerd esteain'e rsiretch

r opert y. dpMIGEETSIcs (B iahite bbbl bf NeHbOE pud af Maforfil Wil ate o e

and wabst sepuseddoocone |amotimreaioalsatal®stna portiaso of dneir tdoextansieee surfasesol o

conti ”UOUSNRWi%‘% lé'uﬁs{%'tnﬁﬂy fLﬁﬂéHélGﬂ?@ tenSItBélﬁ‘)SEor%tlé’n {18 ﬁxﬁ'@‘ libs €
mate

ear 46 and 4 t.hou ert conti uous

ext ensi bl €QAPESING At i Wi lﬂfbr'sas QQfF'B?tﬂﬁté"r\%@PétO@éﬁ”%d' @ dWillg refugn
still i npasutsstantidiyi @ itérintersionad dinfensitiisS attep &) Applidd RERSIle feréeORas

Feb 19 di.scl I
vmet Luﬂ%r (])Q)%%P r{%éﬁsﬁgs(?#n%elaa§?%w y&'l?g‘f”ﬁﬁﬁcﬁ Pﬁ"‘.ga(t%,@?n *WS %italf‘%ﬁé%%ﬂtrﬁy ng a
(p})r e donf czlastoneeric)tscathat uppncsteetchingethefsecoad plipwil be, at lBast fold degreieon i s

be{fciﬁﬁet e FERIENGRER, 0 tat ool [Sbate B the SPERR Tondily GRS AT, o,

(i.e., 0 %ot fully whurants #a original undetoemeﬂrwnftgueam:aﬂhm resuting estredehied
cir cunf er ABRfinate’ 1 EHe’%é?ﬂréﬁ&éifé?f iui&.LT@ eRtdrisftio af %455 16 the pdifiP o

expressed | rcent niti a cl rcunf erenc

Y
cont i nuous‘"ﬁ@ tS?% nggin é?‘é "%?t Rf dnitiak gentapical stiatehingi o% '%ﬁﬁ)’t i on
of thdSCorpnelftwe@ rhetﬁodsoﬁﬂd3&ppil‘€tuexltlsed1€fdr ahakingT strétehe ldminbtes utlllze

ci rcunfer e b

Che v dor HESHIAC RbrRafEl FRRC aroRted "8 mBPnbRRaR) TeRiR e, ngse?rﬁﬁ ts3n
the wi der Padiculaslyi prpferred apparatust anth nodthotle aseldiscloseti apdJ.S2PateheNa. der
extended B HBYHEY SGfRcth Wetld? SEGH! Bl PRl 1PARRX NS PaidiR

ext ended I I°-on dj aper and wear er ication o

pul I -on di %aéﬁ A3 'S$H§d 0 M“f%tr%'n% Qﬂopﬁezeomwd& Po%tent Dlond. ¥43, 6Z t he
Cci rcuger eigs@edROWEDBEr et 4B dHOS‘»B%RbBQQMU@Z%%GQ han. P@P&dﬂ%hl:ﬁﬁdﬁ

cdges 151 My a2 Bl EMIEHHOH AR APAGATUS RarC ACTIATRE (e,

to provi deMOANGWEBDfiledeareMay 21898 (Chiristopti Ji Behiitt let ah).di aper (i.e.)

i d d | i

TheTE tont i nup ThBTpiE8] SMStE) mefilhd 70 I pleteiilily | Bidditof Mgl pRerRdy O
220 nm anddisgRiiv serurechip taa@mmom@s@w Qfﬁh@unner bav&eroﬁlm ﬁa thearahasus
belt pgne %@lvé s BY! dhoWh h ‘Fi I 51 Sirfla ?@éﬁe@@?ﬁﬁocﬁﬁ%ﬂhé\@f& elastlc

speci fi cal nitial ,circu rence o e nti nuops pel
SheCoul | S meimte e?ba%m'miottﬁefq@ OGNS, SBHf TRP-ghet bR iim 68 s dheq
about 10 kgsterfading\wefacelTut IR awerhatwénmmeﬁﬁ(lhmud@recéaicahbmmout

Zone 38 017 @ﬁié%a%?g ORap J3E i boliont €t 1 (il Bruren it of B octBo L

9 kgs to dasing sarfage 79 HRreferably,bthe: adesiven Z6hds aipplied 48 ampeadef Thabl y
about 3870 gkl 28 thai e "ERRIERE ol el IR BHASEY ProbBaTiEA oS

belt Zone aper Ge i to fI
about 13 kgdheﬁlvebaee i$ sa bﬁe)ﬂblm adiwmvezmltmwaan@mpbousoendwmnmtelfwnsb| y

about 290 éﬁ?ngpﬂeﬁe llew fei%a dﬁ@ﬁ?@gs %Jp?ﬂ@ﬁeﬁfgﬁé ﬂﬁdWﬁﬁﬁB&N&“ous

belt zone aper eS| ers wel g from

about 7 kgSOMPAHYoUR qrothpg@,eslgn%uon #hHge ébo‘tltefeehﬂ%thsrﬁiﬂé%w meHker7oo
nm The eX?@Wbé'6lﬁl§8ft6'tt%1§ﬁié3éoﬁtlbﬁsmﬂd)ﬂhéliﬁné’letbérnéf’ﬁm% tﬁygaﬁg other
e

24 | & B cho b T A B sk bl

ci rcunference of the conti nuous belt zone 38 of the pull-on diaper deS|gned
to fit toddl ers wei ghing about 13 kgs or above is at |east about 750 mm
preferably about 800 mm The pull-on diaper has the extension range up to
at 25 least the extension of about 125 % preferably about 135 %
preferably at |east about 150 % The continuous belt zone 38 also has a
force versus extension curve in the extension range and a nodul us of
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dramatically high, the applicator recognizes that part as a limtation of
ext ensi on. the | ower nodul es of extensibility nmeans |ower rate
of force CH§§Q¥§¢%§extend t he continuous belt zone 38. This 5FF6&§8VW$§
applicator to extend the continuous belt_zone 38 w thout addi ng hi gher
force, and the applicator nay not recogn?ge the limtation of extension.
Therefore, it is preferable the continuous belt zone 38 has a | ower nodul es
of extensibility at the extended circunference for application of the
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force ver suibeded anarking om theskin aftbe searenuous belt zone and a nodul us of
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Preferred shapes of contmuous plane layer include a quadrilateral including a
rectangie and a square, a trapezoid, and the other polygons.
Elastomeric materials which have been found to be especially suitable for
the side elastomeric material 124 are styrenic block copolymer based scrim |
35 materials, perforated (or apertured) elastic films, strands, preferably with a

O



(1) The sanple diaper to be tested should be taken fromtgbeNmngbodybasure

the draper inside circunference at the wai st edge of the diaper using

measuri ng 1 thout stretching diaper during the nmeasure

(Unt ensi on‘tggg%%s r Crcunference) This test nethod invol veEEfl}llfégqlW Powi ng

equi pnrent below. 25 ( 1 ) Tensilel Q/m;f Tester (2) Operation Software (3)

Loadcel |l (4) Jaw Instron Mdel 5564 Si $ch TestWrks version 3.0 Instron

Static Loadcell 100N 20 mm di anmeter x 150 nm |l ength Tefl on coated bar

nount ed horzontally to upper and |ower jaws This test nmethod is perforned

with the setting below. 30 35 ( I ) Test Method : Tensile (2) Travel Speed
20 i nchthitknass ¢6frotnabout €05 mm tH abaout «.0fmoh¢0.008tiach of 01039 imsher bar

o o ) Al AT oo Siariahle tod GRACRAL RIS mard o v
PCT/ US98/ iwzigsxmpeﬂc o®r mptural : rubbey,clothers sypthetic oenBaturali tybber7®ames, Load

Limt : 1@idasmerié ?)m?i’i'n@lﬂdﬂ’ig Réat Mkabl&élﬁ?&h@ﬂéﬂlr%f@ﬁst&ﬁolggégfcﬁ%hggg) .

d
(55 i cu PERPBWORed Wahs. elastaeric aOMRNES- ALK g (=unt anoi onel)
zxg 885! on at | The extentibility prdpertiestoflitheOsidg, elastoihemwﬂmteml Q@QOclg,asﬁi .
at peak |ﬂieﬁts?ﬁﬁx&ﬁ&eﬁ#pﬁ?@%%f@%#&ﬁ%@ﬁi%ﬁ# 9. tfe ETREERHR,
bel ow 10 ERtension Eorce at 200% Extensgiont (FGER2QQP6N ﬁnpeStlecbnd:myt:ls aacelyer
t
gg X gg:: gggoréb %EX%BPPQQ@B% égﬁglﬁs@ m‘p%‘& B@étahs'dslo%ﬁ &“é@%@dafﬁe? fFl qu
rcuh® er BAUES are {mpedast m@s;ldempss ini theuperéorarance Qtdrsnesaugtgafmema is

5petcﬁtee?n3ftheb§ibﬁ‘c’)élaét&n§i@ H?étgnélam ?:réfe@ﬂtBFKZhé’él %xf@%%ml? abov\g{ tﬁbr? Set
cal i brat e?'ﬁ 8 f_l@gfggqngesz@er@g) EB‘@ ¢£ﬁ) bﬁf@&%@ measures o
the overall perceived “stretchiness” dunng appllcatlonlremoval of disposable
garments. These two properties also effect the ability of the applicator to achieve
15  a suitable degree of application stretch. A side elastomeric material 124 with a
relatively high FCEF100% and FCEF200% can cause difficuity in applying the
disposable garment onto the wearer. On the other hand, a side elastomeric
material 124 with a relatively low FCEF100% and FCEF200% may not achieve a
suitable level of body fitting/conformity. The SCRF50% also closely relates to the
20 body fitting/conformity of disposable garments for the wearer. A side elastomeric
material 124 with a relatively high SCRF50% tends to cause red marking on the
skin of the wearer and may be uncomfortable for the wearer during usage. A
{ ) side elastomeric material 124 with a relatively low SCRF50% may not provide
enough elastic force to keep the diaper in place on the wearer or may not provide
25 good body fit. The sustained load at 50 % evaluates the force decay over time.
This should be limited or substantial sagging will resuit.

The values of FCEF100%, FCEF200% and SCRF50% can be measured
by using a tensile tester. The tensile tester comprises an upper jaw and a lower
jaw which is located below the upper jaw. The upper jaw is movable and: is

30 connected to an extension force measuring means. The lower jaw is fixed on a
desk (or floor). A test specimen (i.e., the elastomeric material to be measured)
which has about 2.54 cm (1.0 inch) in width and about 12.75 em (5 inches) in
length is prepared and clamped between the upper jaw and the lower jaw so that
the effective specimen length (L) (i.e., gauge length) is about 2.54 cm (1.0 inch).

35 The extension force is applied to the test specimen through the upper jaw. When
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(4) Choose tensile test method fromthe nethod |ist tool I
Control Panel, Load Meter, Extension Meter) and Handset Sﬁgwob/%ﬂ%r%héoﬁie
screen (5) Enter the Untensioned Diaper Circunference data into gauge
length in tWO%%P%8I ati on i nput 25 (6) Set up the Gauge Leng?ﬁr’&’g?%g‘sﬁ’
ruler follow ng the Gauge Length Setting described above (Exanple :

Unt ensi oned Di aper Circunference = 380 m&% Gauge Length = 380l 2-30 = 160
nm (7). Reset the Load in the Load Meter and Extension in the Extension
Meter 30 (8) Measure the product weight by putting a product to be test on
t he upper bar then reset the |load again (9) Put the sanple diaper on the

Jog wi th cheslextensidre fotdel isl appkddiss ithe dastsspedimen, the aestt §rediaen(isOh wét er

putting the diaper the jog, do. not reset the. lLoad ter .35 I ck
Phe » mon dtefdpneiientihy. & dabfie sth? RilamiRcierotis, Melsio s calsliable; rof
PCT/ US98/ 1dasBoh Lxrpdhation (H00nRoyall Steeet, CantdredMAD2021, U A Joas Cader N®. t 0
the origi nqh 8ﬁi5r5'ban (13) dick "File" to save the data and renove the

di aper &/t 4) &Qpea_t the step 6-13 for other sanple 5 The data is eval uated
as bel ot (i) Affigr 18hows ooe preferegd exampleegg) thexpdension andategoveryofosee
appropri at r ' ; iStFOs £ e sus
ext ensi on %W%§q€§m£?glan§gn€;ﬁ %F%@?ﬁsnwbpﬁt%zg@%r ?eéglfdrﬁ e'?(gr?{sa% g‘a&z‘ili ﬁ%f d-‘lvlzéber

ext ensi on i GH¥e Feghows)thegxtansionJoras: incthe first cygle, while theicHbe BY shawsii ng
the force dhgfree forde\REthe! firt EYEIE C The\Curde B2 (@PoWnsin ashBe liRsSPssaws

di fference bew een .fhe two,sgnme points 15 (4) "Mdul us_qf extensibilit

Ver sus. oxt 46 SHSRRIPDdorE in S, sB00nt Sy e oYl R NS & sfidis the recovery
ext ensibi | i foyceont thenselcond thelest e ektenhSjornagnd netovirg pesperties are measured
percent As g%ﬁ@ﬁq,above, t he continuous belt zone 38 creates fit force in
the pull20 0 |a5ér 20 when positioned on the wearer, to maintain the
-pul | -on di aper 2 the fingt eyclecthe Test specimenociss subiectedotee apginitial epdéension

i ncludes a hdDiehd ' 0S | [ as
the oi do ol oogoats GEEREaProte of 25U TNERIIOI &Y abBul BS0C e nEIioy

The zone of3@seeondsat 200% extensionscthe test saecimenis taen &lewedite relaxatithe

Tlhe It eq 5e|t aéérgar&laits tothe’ UAterkiidd 8Rite S| Thé A8BY spedimemiscalldwed 46 repraih he
el asti C strands

4. h Fiqg. ;3. The |egq.el ' i al

et 1 AR FIHR e S0Fe AT o e (e
wai st el ast oethecseomngr cydlePalthelsanae natezamdecariditionsnsi bility" refers to a

O ' ) . _
extensi bl e by an U Liod dHIBERE, (e FCIEE Rk iing sRprgiatBfiiciftateril
layer with 2438 af deastt abput (100 grams/ineh  Mase oprefenabiva thenFERFd08%, 08
Nt | s B 1 e e o o0
pressure i ndtwames/ ?'ﬂgo@ giamsiech, e #ﬁg@{hﬂ%éﬁrﬂrﬁ@fatﬁY&%W?ﬁn dbout
gener at ed by60 lgramsfinclofarnzk aboai 450 igramsfinth,i inote preferably betweemagbott 180

Sin 8&?2?%?%’2‘5&?%"%% 300 SRR et RprR frerdffol xiiepn ot

gramsfinch and about 240 grams/inch. "The SCRF50% of the side

25 elastomeric material 124 is preferably between about 40 grams/inch and about

130 grams/inch, more preferably between about 65 grams/inch and about 105

grams/inch, and yet more preferably between about 75 grams/inch and about 95

gramsfinch. The sustained load at 50 % is preferably between about 40

gramsf/inch and about 130 grams/inch, more preferably between about 65

30 grams/inch and about 105 grams/inch, and yet more preferably between about
75 grams/inch and about 95 grams/inch.

In the preferred embodiment shown in Fig. 8, the elastomeric scrim 124
has a plurality of first strands 125 and a plurality of second strands 127. The
plurality of first strands 125 intersect the plurality of second strands 127 at nodes

35 130 at a predetermined angle o, forming a net-like open structure having a



I 18 NOVEMBER 2002 WO 991 60969 48 PC f/ US98/ 10849 everywh ﬁOVEﬁgERg@npl e,
. the skin contact pressure of the zone of extensibility between about the
wai st openi ng and about the | eg openings nmay be different from each other.
Addi t i onalWQ 9964969 ski n contact pressure nmay vary around thePCEUSH10849
circunference of the diaper or the leg circunference of the diaper. ~5 In
the zone of extensibility, the elastic 8nponent of the elastoneric
material (such as a plurality of first strands 125 and a plurality of
second strands 127 of the elastoneric scrim 124 shown in Fig. 8) pressing
on the skin usually generates higher skin contact pressure than the
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t he zone LRLl4dat=%, and with a reduced risk of skin incidence by 25
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contact prdRtie and the reathed dadnanufastue 6 55?'93@41 iy LR Paterdianplssian ¢ he
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exten il may i gher n skin nt ac .eSSUre, o e
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wik_t hi n t helesigreatioin t)bese@VensTl'Fél brimaryhapéi-tﬁfe_sr;stme rhay whave tary (shaipest
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about O. Zﬂilfseé@t%ﬁg%g}% 1! %l rgﬁﬁgggé%lgﬁe%}@ﬁgsséw g‘d?gr%g%&t (lggg'ki n cont act
pressure of the elastoneric material pressing on the skin within the zone
of extensibility becomes closer to uniformeverywhere. This further
contributes to reduce a skin incidence which have caused by the different
20 pressure. The pull-on diaper 20 further conprises additional elastoneric
material such as the spacing nmeans 58 of the inner barrier cuff 54. It is
preferable that these additional elastoneric material incorporated in the
pul | -on di aper 20 gives skin contact pressure of the additional elastoneric

o ~ - Y Y B



30 material pressing on the skin W|th| n the zone of extens et '
forth below. The nmethod entitled "AM Air-pack Type Cont acismgdrbyg%%ﬁ)@
Pressure Measurenent Systent is commercially supplied by AM Co., Ltd to
measure t h&VQaY6096% contacting pressure generated between soPET/HE2840B4Y .
This method is nodified to nmeasure the contacting pressure between the

di aper and wearer's body. Air 35 pressur@6indicated represents the force of
contact surface fromwhich the force 18 NOVEMBER 2002. WD 991 60969 50
PCT/ US98/ 10849 absorbed by ductility of the material has been deducted. The
sensing part is conposed of an air pack nmade of a very soft thin film of a
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onposi LE 'strafl) Vi (4 e BE e, it A $8080d ClBRRSE oo a3 5 tﬁ%f el
shortest | é'ri’gi firsteunface 15@ isathatplahar surface af the:yidlendlastc(lﬂend nedetialt 124 pi n
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18 NOVIYBER 220QRats GRS Udsely adiaceO® th84thner 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

20 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 cloth garment. Suitable materials for the first

25 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
nonwoven 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

30 webs.

Preferably, each of the first and second coverstock layers 122 and 126 is
an identical nonwoven material. An exemplary preferred nonwoven material is
manufactured by the FiberWeb Company under the designation DAPP-S tex
having a basis weight in the rage of 18 - 35 g/m?%. The nonwoven may be

35 consolidated or not consolidated. Preferably, the nonwoven is consolidated for




(7) Insert the pininto the hole of the gear whose color i (\gb/ th
. the air pack, turn the gear until the pin comes to the end% E@%@@ﬂhe

air pack fromthe air cylinder, turn the gear until the pin cones to the
end 5 (9) CHEH6096% he out put signal fromthe main unit is cPOBASIR08€ O
with allowance of 5 nmv (0.5 gf/cnR) (10) Connect the air pack to the main
unit (connection should be nmade in one a2fion.|If you renew connecti on,

i nside volune of air pack nust be change) (11) Press the air pack by hand
flat or finger for renoving all the air fromthe air 10 pack) check the
output signal transmtted fromthe main unit, be careful that this is the
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elastomeric material 124, but could alternatively be applied to the first surface
160 of the elastomeric material 124. The second adhesive 164 is preferably
applied in a spiral spray pattern 166, thereby forming bond points 167b that are )
more discrete than would be formed by a linear spray application. Without being
25 bound by theory, it is believed that most of the second adhesive 164 so sprayed
aligns in the structural direction D. Thus, it has been found that spiral spraying
results in very good activation properties. As used herein, "activation" refers to
the ability to stretch. ,
It has been found that spraying the layer of second adhesive 164 directly
30 onto the second surface 152 of the side elastomeric material 124 is more
preferable than applying the second adhesive 164 to the opposing (i.e., second)
coverstock layer 126. This is because the second adhesive 164 tends to
penetrate through any residual processing agents or oils that may remain on the
surface of the side elastomeric material 124. Such residual materials, if left to
35 remain on the side elastomeric material 124, may weaken the adhesive bonds
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waist feature 60 is that portion or zone of the pull-on diaper 20 which is intended
to be elastically extensible and contract to dynamically fit the wearer's waist. The
continuous extensible waist feature 60 extends along the waistband panel 6 and
30 7. Preferably, the continuous extensible waist feature 60 comprises two separate
elements; one continuous extensible waistband 57 positioned in the front region
26, and the other continuous extensible waistband 59 positioned in the back
region 28, although other pull-on diapers can be constructed with a single
continuous extensible waistband. Referring to Fig. 7 as well, the continuous
35 extensible waistband 57 and 59 preferably comprises a waist elastic member 80
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35 elastic member 80 and an extended portion of at least one of the plurality of
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extensible walstband 57 and §9. In a preferred embodiment shown in Fig. 7, the
side portion §7B of the continuous extensible waistband 57 comprises a
lamination of an extended portion 72 of the inner barrier cuff 54, the end
extended portion 23A of the nonwoven outer cover 23, and a side part of the
waist elastic member 80. The central portion 57A of the extensible waistband 57
10 comprises a lamination of the end extended portion 24A of the topsheet 24, the

() end extended portion 23A of the nonwoven outer cover 23, and a center part of

—_—

the waist elastic member 80 (although Fig. 7 depicts only the structures in the
front region 26, preferably the structures in the back region 28 are the same or
similar to those in the front region 26). However, in the embodiment, the inner
16  barrier film 68 does not extend into the continuous extensible waistband 57.
Alternatively, the inner barrier cuff 54, the topsheet 24 and/or the nonwoven
outer cover 23 may not extend into the continuous extensible waistband 57. The
extended portion 72 of the inner barrier cuff 54 also may not extend into the
continuous extensible waistband 57. If both of the topsheet 24 and the
20 nonwoven outer cover 23 do not extend into the continuous extensible waistband
57, the continuous extensible waistband 57 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
25 be operatively joined 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. 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
30 embodiment, the adhesive selected is applied in a spiral pattern (such as is
shown in U.S. Patent No.- 3,911,173 (Sprague, Jr.) and U.S. Patent No.
4,842,666 (Werenicz)) at a basis weight of about 0.116 g/m?. The spirals have a
width of about 1.9 cm (0.75 in) and either are positioned just next to each other
or overlap slightly (less than 2 mm). The adhesive is preferably an adhesive
35 such as is available from Findiey Adhesives under the designation H2120.
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Alternatively, the waist elastic member and any other components of the stretch
laminates may be intermittently or continuously bonded to one another using
heat bonding, pressure bonding, ultrasonic bonding, dynamic mechanical
bonding, or any other method as is known in the art.

5 The entire unstrained length of the waist elastic member 80 is preferably
prestrained in the lateral direction before operatively joined to the extended
portions 72 of the left and right inner barrier cuffs 54, the end extended portion
24A of the topsheet 24, and the end extended portion 23A of the nonwoven outer
cover 23. The entire unstrained length of the waist elastic member 80 is

10 prestrained in the lateral direction up to at least the original length of the
waistband panel 6 and 7 of the chassis 41. The entire unstrained length of the
waist elastic member 80 may be further prestrained to extend into a part of the
seam panel 12 and 13. In the embodiment, the waistband panel 6 and 7 of the
chassis 41 comprises the extended portions 72 of the left and right inner barrier

15 cuffs 54, the end extended portion 24A of the topsheet 24, and the end extended
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

20 under a condition where a part of or the entire length of the elastic material is
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

25 before the waist elastic member 80 is joined thereto. The original length of the
waistband panel 6 and 7 is also generally the same as the length of the end
extended 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)

30 length. More preferabiy, the waist elastic member 80 may be prestrained in
range of from 40 to 80 %. After the prestrained waist elastic member 80 is
joined, the waist elastic member 80 is then allowed to return to their substantially
untensioned condition with the other components, such as the extended portions
72 of the inner barrier cuffs 54, the end extended portion 24A of the topsheet 24,

35 and the end extended portion 23A of the nonwoven outer cover 23, joined to the

)
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waist elastic member 80. Thus the continuous extensible waistband 57 and 59 is
formed that is extensible, from the untensioned length of the waist elastic
member 80 at least to the original length of the waistband panel 6 and 7 of the
chassis 41.

5 Alternatively, only a part of the waist elastic member 80 may be
prestrained before operatively joined to the extended portion of at least one of
the plurality of layers, such that the prestrained entire length of the waist elastic
member 80 in a condition where a part of the waist elastic member 80 is
prestrained is generally the same as the original length of the waistband panel 6

10 and 7 of the chassis 41. Preferably, only a part of the waist elastic material 80,
O which extends along the lateral width X (shown in Fig. 3) of the absorbent core
25 adjacent to the waist elastic material 80, may be prestrained.
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
15 issued to Harwood on March 13, 1962; U.S. Patent Nos. 4,107,364 and
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
20 extensible, from the untensioned length of the waist elastic member 80 at least
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
9 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-
25 elastic. Therefore, the waist elastic member 80 can extend only between the
untensioned length of the waist elastic member 80 and the original length of the
waistband 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
30 and 59 (i.e., continuous extensible waist feature 60), even if the waist elastomeric
material 80 itself is capable of extending beyond the original length of the
waistband panel 6 and 7 of the chassis 41 or the prestrained entire length of the
waist elastomeric material 80. This restriction in the upper limit of the extension
range does not allow enough extensibility for the continuous extensible
35 waistband 57 and 59. Therefore, when the pull-on diaper 20 is extended for

~~
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application to the wearer, the pull-on diaper 20 may not provide enough size of

waist opening or the applicator must apply much high force to the pull-on diaper
20 to seek extensibility from other extensible materials in the pull-on diaper 20 to
obtain enough size of waist opening. This may cause difficulty in applying the
puli-on diaper to the wearer.

Therefore, the continuous extensible waistband 57 and 59 is rendered
elastically extensible to provide greater range of extensibility (i.e., extension
range) beyond the original length of the waistband panel 6 and 7 of the chassis
41 or the prestrained entire length of the waist elastic member 80. Namely, after
the waist elastic member 80 is operatively joined under a prestrained (tensioned)
condition to the inner barrier cuff 54, the topsheet 24 and the nonwoven outer
cover 23 and before returning to their substantially untensioned condition, at
least a portion of, preferably the entire of the resultant composite stretch laminate
(i.e., continuous extensible waistband 57 and 59) is then subjected to mechanical
stretching sufficient to permanently elongate the non-elastic components which
are the extended portions 72 of the left and right inner barrier cuffs 54, the end
extended portion 24A of the topsheet 24, the end extended portion 23A of the
nonwoven outer cover 23, and the coverstock layers (if any) constituting a part of
the waist elastic member 80. The composite stretch laminate is then allowed to
return to its substantially untensioned condition. Therefore, the waist elastic
member 80 is extensible from the untensioned length beyond the original length
of the waistband panel 6 and 7 of the chassis 41 at least up to the permanently
elongated length of the non-elastic components. This provides wider extension
range for the continuous extensible waistband 57 and 59, thereby providing a
benefit of ease of application. Alternatively the waist elastic member 80 may be
joined to the inner barrier cuffs 54, the topsheet 24 and the nonwoven outer
cover 23 in a substantially untensioned (zero strain) condition so as to form a
“zero strain” stretch laminate. Preferred apparatus and methods are disclosed in
U.S. Patent No. 5,167,897 issued to Weber et al. on December 1, 1992; U.S.
Patent No. 5,156,793 issued to Buell et al. on October 20, 1990; U.S. Patent No.
5,143,679 issued to Weber et al. on September 1, 1992 and European Patent
Application No. 98108290.2 titled “METHOD AND APPARATUS FOR
ACTIVATING A MOVING WEB" filed on May 7, 1998 (Christoph J. Schmitz et
al).
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lternatively, the waist elastomeric material 200 may use material/structure -

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

5 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

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

10 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

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 layer 202 or 204.

16 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
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.

20 Fig. 12 shows another preferred embodiment of the continuous extensible
waistband 57 and 59. In this embodiment, the waist elastic member 80 is
superposed inside the nonwoven outer cover 23. Preferably, in the side portions
57B 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

25 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
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
joined to the extended portions 72 of the inner barrier cuffs 54, the end extended

30 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
comprise the waist elastomeric material 200 and one layer of the coverstock
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

35 202 or 204 is disposed facing the nonwoven outer cover 23. This disposition of
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(1 1 ©10%he ri9noven oufet(dver @B; @nd the08tv&rétock, 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

10 of the coverstock layers is eliminated (compared with two layers of the
coverstock layers), bulkiness in the continuous extensible waistband 57 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

15 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

20  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 matenal 200

25 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 interposed and joined directly between the extended portions 72 of the inner

30 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
the nonwoven outer cover 23. This structure is also useful to reduce bulkiness,
to enhance breathability, and to have more available extensibility, in the

35 extensible waistband 57.
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The side elastic member 70 and the waist elastic member 80 consist of
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
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 578 and 59B of
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 material 200 also consist of
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
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
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
sustained fit at the extensible ear 46 and 48, but the force may not give red
marking to the skin. In one embodiment, the continuous extensible waist feature
60 comprising the waist elastomeric material 200 is designed to have extensibility
of at least 100 % while the extensible ear 46 and 48 comprising the side
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elastomeric material 124 is designed to have force between 40 g/inch and 130
g/inch when the extensible ear 46 and 48 is extended up to 50 % (more
concretely, at SCRF50%).

‘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
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 puil-on diaper 20 smoothly
without feeling the change of force applied during extending for application of the
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 extensible
ears 46 and 48 are seamed, preferably, along the outer side edges 46D and
48D, in an overlapped manner to make an overlapped seam structure.
Alternatively, the front and back extensible ears 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
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
continuous extensible waistbands 57 and 59 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
in the front region 26 to the waist elastic member 80 in the back region 28.
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
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F6" 10986&' @) later@l width L2 between the inner side edge 46C and 48C and the outer side
10 edge 46D and 48D proximate the higher end edge 46A and 48A greater than a
O 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. Therefore, the
available elastomeric material quantity in the lateral direction of the extensible
ear 46 and 48 is greater proximate the higher end edge 46A and 48A than
15 proximate the lower end edge 46B and 48B. The extensibility proximate the
higher end edge 46A and 48A 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 higher end edge 46A and 48A,
lateral width (i.e., available elastomeric material quantity) further becomes
20 greater proximate the higher end edge 46A and 48A by combining the extensible
ear 46 and the extensible ear 48. Because of the configuration being greater
width proximate the higher end edge 46A and 48A, the pull-on diaper has more
elastomeric material quantity available about the waist openings. Therefore, the
pull-on diaper does not give too high pressure to the skin causing the negative
25 skin incidence about the waist opening while maintaining a sustained fit about
the leg openings. Further, it provides a benefit of ease of application. In a
configuration where the extensible ear 46 and the extensible ear 48 are joined,
the seam 32 is non-parallel to the longitudinal center line 100 as shown in Fig. 13
such that the seam 32 projects laterally outwardly proximate the higher portion
30 32B of the seam 32. In Fig. 13, 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 the substantially untensioned condition while the side
elastic member 70 is joined to the extensible ear 46 and 48 in an untensioned
condition. Therefore, the circumference along the continuous extensible waist
35 feature 60 is a little contracted. If the waist elastomeric material 200 is further
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M 10%8( Z&m( ig- 14 still has greater elastomeric material quantity proximate the higher end
edge 46A and 48A. 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 length of the pull-diaper along the circumferential

10 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

15 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-bn 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 end edge 151 and 155 may be
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420 mm. The circumference of the continuous belt zone 38 along the waist end
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
5 the continuous belt zone 38 along the line 35 may be from 300 mm to §30 mm,
preferably from 380 mm to 480 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
O 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 the configuration shown in Fig. 3, when it
becomes an assembled configuration, lowers the pressure to the skin of the
16  wearer locally especially about the waist opening 34 because the extensible ear
46 and 48 has greater lateral width (available elastomeric material quantity in a
lateral direction) proximate the higher end edge 46A and 48A. If necessary, the
waist elastomeric material 200 may use a material having lower SCRF50% force
to further lower the pressure about the waist opening 36. However, lowering the
20 SCRF50% force about the waist opening 36 may result in losing sustained fit for
the whole puli-on diaper. Therefore, raising the pressure about the leg openings
34 may be necessary to achieve sustained fit for the whole pull-on diaper. This
) may be achieved by prestraining only the side elastomeric material 124 before
joining to the ear panel 10 and 11. In addition, the side elastomeric material 124
25 may use a material having a higher SCRF50% force to further raise the pressure
about the leg openings 34. These combinations of force distributions allow the
pull-on diaper to achieve a sustained fit about the leg openings with less
incidence of red marking on the skin about the waist opening. 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 waist opening
and less incidence of red marking on the skin about the leg openings. This can
be achieved, for example, using a material having lower SCRF50% force for the
side elastomeric material 124 to lower the pressure about the leg openings 34.
The waist elastomeric material 200 may use a material having a higher
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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 puli-
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 inciuding 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
openings 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 belt zone 38 is the circumference measured

S10S!

O



1097 (9&' ()- 1109 (9&' ()- )KLOY& ()-F|[: NA4LO 03Y+1098/@&4% YOVEMBER 2002
- eu03Y+109R%R& ()-! }03Y+109%& ()-! 3Y+109%& ()-! }OM 109%& ()-M

M 1098@ (). Nl NA410YEYIOY&YLOVEY! 03Y+LOW&Y& ()-! 03Y+10%& (1.1
no3Y+10ty&&W%g)9- 60%8B3v+1008& ()-! g#3Y+109%& & ()-!1i|[: Na410 BFFUS98/10849
4(1094 & ()-/1 |F 4(109%48& ()-/ [# 10%48& ()- | 1094 & ()- |310%4& ()-
| 1 10984 & () - REFGH| [ NA410% 1094 10% | (0143 4( 1094 & ()-/ $OI F 4(10%84 & ()-/
Ol F 4(109%4 & ()-/ SOIF 4(10%C% C& ()-/ Ol F 4( 10984 & () -/ HYehw<| [: NA410 OF
'109% & ()-)| F '10% & ()-) |f#10%$f& ()- 19 10%6$f& ()- |110% $f& ()-
| 3" 1096 $f & ()- <9CF| [: NA410 , 44940%& ()-1 |OF ' 10%"f& ()-) OF ' 10% & ()-)
OF ' 109 &'aldng tHErwaiddBosdén ef) thercortidokis(bel Fuhl 3841 50%hé Waist edgédusa () -

0 & - ! - 0 ' -
(oo & () 2P0 P4 oty Rltsiis Waibtplib®dy ) 2° (U000 e () - 78: swra
3 (10% & () -/ 3 lnxodertq provide a beneft ¢f ease (afoapmlication\afthe1pal-en (diaper x X@t
(3, 10% 14 fider vttt Spéning et e bt tHe it GhcunkferdAEdr he
’ 5 conginuous 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 660 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
10 and about 460 mm, preferably about 250 mm and about 360 mm. The initial
O 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
16 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 ieast about 650 mm,
preferably about 700 mm. The extended circumference of the continuous belt
20 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
25 least the extension of about 125 %, preferably about 135 %, 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

30 extend the continuous belt zone 38 and an extension of the continuous beit 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 modulus of extensibility is obtained based on the force versus extension
curve. The higher modulus of extensibility means higher rate of force change to

35 extend the continuous belt zone 38. When modulus of extensibility becomes
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dramatically high, the applicator recognizes 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 limitation of extension. Therefore, it is preferable the continuous
belt zone 38 has a lower modulus of extensibility at the extended circumference
for application 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
(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
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
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
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 150 % is preferably not greater than about 9,000
g, more preferably not greater than about 8,000g.

Fig. 15 shows one preferred example of the force versus extension curves
of the continuous belt zone 38 of the pull-on diaper. Fig. 16 shows the modulus
of extensibility versus extension curve of the example shown in Fig. 15. 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
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
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.
() 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)

This test method involves the following equipment below.

(1) Tensile/Cycle Tester Instron Mode! 5564

(2) Operation Software Sintech TestWorks version 3.0

(3) Loadcell Instron Static Loadcell 100N

4) Jaw 20 mm diameter x 150 mm length Teflon coated

bar mounted horzontally to upper and lower jaws
This test method is performed with the setting below.

(1) 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 )
(Gauge Length) = (Untensioned Diaper Circumference) / 2 - 30 mm



!
I

(10% & MpX<4 3 (10% & ()-/\(3 (10% & 5

()-1\( (10% & (13 NOVEMBER 2002
(10% & ()-/3 (10% & ()-/789sW4 3 (10% & () - 9%
()-7\(

& ()-/\(3 (10% & ()-/3

)-13
3 (10%
"()-/3 (10% & ()-/\(3
1

(10% & 3 (10% & ()-/012xX@ \ (3 (10% & ()
(10% & ()- WO P98 ()-/\(|[: SHF10%$g& ()- 9& 0‘Vg$g&()-PC’l‘l.l0Z8!lg:$w9()
Y'10%g$g& ()-10' 10' 10' 3 (10% & ()-/D3 |[:|[: fO,Y "10%>"g& ()- 1 0,Y
“U10%"& ()- 1 10,Y "' 10%>"g& ()- 1 0,46 ' 109%&"& ()- 1 SO,Y "' 10%" g& ()-
1,Y '10%"& ()- 1!"#$7CvU4 310%r (' & ()- A $10% (& () - 10gV' g10gV' g10gV'g
0,Y '10%V'g& ()- 1 t0,Y “'10%gQ g& ()- 1-0,Y ' 1098"& ()- 1CFU5| D |[:vUd
KOl 4(10% (& ()- 1A FOI 4(10% (& ()- 1 SOl -4(10% (& ()-

4) #ofCycle: 1cycle
(5) Break Sensitivity : 75 %
(6) Load Limit: 10,000 g
(7) Calculation Input : Untensioned Diaper Circumference, Load Point at 500 g,
5 1,000¢, 2,000 g, 3,000 g, 4,000 g, 5,000g, 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 caiculated as below

10 (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)

15 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 Loadceli

20 (@3) Logintothe 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

25 (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

30 (8) Measure the product weight by putting a product to be test on the upper bar
then 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

35 (1) Click the “Run” to start the measurement
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position
(13) Click “File” to save the data and remove the diaper

(14) Repeat the step 6-13 for other sample
" The data is evaluated as below.

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

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

O 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

15 (40 “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-

20 on diaper 20 when positioned on the wearer, to maintain the puli-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

25 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

30 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
substantially 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).

35 The skin contact pressure in the zone of extensibility may not be uniform
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everywhere. For example, the skin contact pressure of the zone of extensibility
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.

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
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.

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,
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
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
incidence in the zone of extensibility, and with a reduced risk of skin incidence by
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
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 0.85 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
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 extensibility about
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
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
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
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 pull-on diaper 20 gives
skin contact pressure of the additional elastomeric material pressing on the skin
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
material pressing on the skin within the zone of extensibility is set forth below.
The method entitied “AMI Air-pack Type Contact Surface Pressure Measurement

System” 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
pressure indicated represents the force of contact surface from which the force

[
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§ 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 L ‘)

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) Tum 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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710%6x $C& detion. 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
10 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 gffcm?), connect the air cylinder and press the release lever
16 (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

20 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

25 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

30 torso line 380. The circumference of the torso portion 353 gradually increases
from 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

35 crease line 359 along the fat fold at the front of the body. The two leg portions
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mannequm is made of vinyl chloride.

The actual dimension of the standard mannéquin for a diaper designed to
10 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 line: 310mm
15  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
20 fit the wearer weighing from about 9.0 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
25 Circumference at the thigh line : 290mm
Height of the torso : 80mm
Crotch angle : about 60 degrees

The actual dimension of the standard mannequin for a diaper designed to
30 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: 3560mm
35 Circumference at the thigh line : 305mm
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15 portion. The Air-packs for the measurement point PS5 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 gf/cm?)

(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 gficm?)

(7) 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 gficm?)

(9) Repeat the step 2 to 8 for 1 sample diaper
35
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seams joining 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 and two leg
openings,
wherein the seam is non-parallel to the longitudinal center line.

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
each 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 rendered extensible to
form an extensible waistband.

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



F"#S9&R' () *+,-./0123456789: ; <=>?@\BCDEFCGHI JKLIMNOPQRST 18 NOVEMBER 2002

56

4. The disposable garment of claim 2 wherein the extensible waistband comprises a
waist elastomeric material.

5. The disposable garment of claim 1 wherein the extensible ear comprises a side
elastomeric material and the extensible waistband comprises a waist elastomeric
material, wherein the waist elastomeric material and the side elastomeric material
are separate elements and disposed so as not to overlap each other.

6. The disposable garment of claim 4 wherein the waistband panel has an original
length before the waist elastomeric material is joined thereto, wherein the 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.



