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di sposabl e underwear) disposable diapers including pull-on diapers and

training pants, and disposable panties for nmenstrual use. BACK
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vval st and Im@ﬂmummmmm\earer W PWB‘BRAB&FOBW‘W@NTéé@&Fﬁg or sliding down from
ts position on_t e torso as well as fitting larger wearers w thout causing
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exanple, pull-o ar e L.act

el asti ci zed bangé‘gupﬁ“%‘ﬂé%"ef‘ri%“ E%%gssto ?S‘t%gbqf)g%%t?@f?\?ﬁ h°éCSP PRSAY®

mat eri al t gaosentoinbiude sesposablenyrideswenr, dlspmsatﬂaldlamrgmclwmgsptmﬁm diapars @aséd i n
U S. Paten I 1992, U. S. Patent 4,610,681
publ i shed gr%#gﬁ)g?fgwdfg@gga@%e?@qg%ﬁéntugévvl Il fit a range of wai st
and | eg sizes due to the fact that the contractive elastic openings wll
expand to acconmpdate various size WBAPRIGRODNESt hel ess) the range of sizes
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5, 545, 158 has a palr
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the garnment disclosed in U S Patent S, 545,158. EP publication 0 547 497 A2
further discloses a garnent conprising a triangular shaped side elastic at

both left and right sides of the garnent which has a decreased end edge

adj acent to the waist elastic and which is still overlapped with the wai st

eI astlc Due to the georretry of the trlangul ar shaped S|de eI astlc the
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Thus, none of the existing art provides all of the advantages and benefits '
of the presewod omesemt i on SUMMARY The present invention rel at esc/0s3/11428

di sposabl e garnent. The di sposable garnent has a front region, % l|<
region, a crotch region between the front region and the back regl on. The
di sposabl e garnment conprises a chassis, 2 waist elastoneric tfrd@, ﬁ?
side elastoneric material, and seans. The chassis has a topsheet, 20
backsheet joined with the WO 99/ 60974 3 PCTI US99/ 11428 topsheet, and an
absorbent core interposed between the topsheet and the backsheet. The

chassi s hathedfrentwaigt andpart phtherkpck waist detwegpdhe et mdd’&fédgjéselasﬁﬁs eZhe
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el ast oner i stillhetetiapped withibe ngispelastive Bl 1o 1hé gebmessy afi daer whangulareshaped side not
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t he present Tnvent 0Se' s rom
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2002 4 BRI fy eSshirEht omﬁﬁopﬁé\eldﬁgﬁnéﬂ@bieﬁnsmeaﬁ&?g a‘hecﬁa%dnge concl udes

with clainms partjcularly I nting out |stinctly clam
i nvention, it .Ihlbsemoeeeqﬁtb%apsqqsearmmf o aﬂiﬂ%&eﬁépggmaeﬁgpsw from

the foll O\I\pMQﬁ@ﬁm@{_l on of preferred enbodl ments which is taken in
conjunction with the acconpanying drawi ngs and which |ike designations are
used to designate substantially identical elenents) and in which:
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The present invention relates to a disposable garment. The disposable garment has

a front region, a back region, a crotch region between the front region and the back region.
The disposable garment comprises a chassis, a waist elastomeric material, a side
elastomeric material, and seams. The chassis has a topsheet, a backsheet joined with the
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[ [ . ' [ [ f the disposable

. 1lis a rspective view of a preferred enbodi ment o _ e
EL?I-on garngﬁg)é%m?ﬁe present invention in a typical in use %ﬁﬁ&égﬁéiékon
Fig. 2 is a sinplified plan view of the disposable pull-on gar ( tﬁ
preéent invention in its flat uncontracted, unseanmed condition show ng e

. . . ha . ¢ X
[ | s of the garnent; Fig. 3 is@ sinplified plan vie _
\éﬁir:):)g?rsreg?nghovm in Fi g linits flat uncontrac]'E ed,h unrsrgagpd \%?gft;z?énnzs
[ [ ically sinplified plan view of the enbodi nen .3,
Chowi ng & o SChemtl(r:rgri Zi ngng t opsheet, a backsheet and an absorbent core

et ebet weelPoTACE. AP H50RE. corBierpassibrtveenmihd fopsieat irdoe GACERGL The O
5 3] ool e Pl 481 8 RSO ATER! of &St i
of  h b sfhnd inc ity gnirona e dniespanl oo compampcs
an ext ensi Dateraliyrounwardinfromtcacisiid edgarifskddansal pandl. The' \?aiﬁgz?r éasns ee)&‘tzl sng.
: . t taken al on he 'section T1n - -9,
Vi ew gf i 2 g&ﬁég@g@gggmﬁgﬁo& b‘ﬁé’&'?‘\?gg‘?ﬁ% ﬁﬂt@hp@ehmd! the weith edg©bf the
glr gf erred &fbBenekeRhe waistelagoineriambterigivjoined Yo afd @(t&%ggdf%ﬁﬁ%%ﬁg ag&é#.@ 2002
el asti ¢ NMERRA§tbSIOPEhel it ﬁént regithy ﬁ%'tﬁg%gk ggg%i?ycsﬁﬁ Ry r d SoBtinupus es
Fig. 10 is a gr.aph show ng the twd successi % 1 > _
of “an el astefﬂFg‘F'S@ "Hﬂ%tg?'}da‘m thmfrgntp’ﬂgw@ﬂnéﬂjc badiodgioeN The side @lastb?ne\&;lg ntHterial
en ar ged, | ejdiied byhe ea i) aBIBAE KRV LY The e AbEHERt nierial and e
gpb gﬁl gF '? fa?‘ﬁéa}”%gge'gﬁgﬁ'aﬂmeﬁ@ 4(6ﬁeRi‘I’QiﬁglemhetSQed_tatmdi;ridsﬂb;cﬁa@n&ﬁoﬁ@rla@?
Fig. 13 istaedchoothervi®hy seims joth eablest piRdlo § Q%gbﬁ'dih;é g%éﬁ iqﬁ@ﬁiea%gm{eﬁ@oa
schemati cally, Mwoflégg {)nlian v#lew 01; an alternativ bl e tzanss By
di sposabl e pul I on gar TRt TRV hE VA estngsueh thakthe exensible waistiemds Rirm 2
wai st band: continuous extensible waist feature.
The present invention further relates to a disposable garment. The disposable
garment has a front region, a back region and a crotch region between the front region and
the back region. The disposable garment comprises a chassis, a waist elastomeric matenial,
a side elastomeric material, and seams joining parts of the disposable garment in the front
region to parts of the disposable garment in the back region so as to form a waist opening
and leg openings. The garment has a continuous belt zone which is formed by at least the
waist elastomeric material and the side elastomeric material. The continuous belt zone is
extensible in an extension range up 10 an extension of at least about 125 %. The
continuous belt zone has a modulus of extensibility in the extension range. The modulus of
extensibility at the extension of 125 % is not greater than about 150 g/%extension. The
force to obtain the extension of 125 % is not greater than 5,000 g.
The present invention further relates to a disposable garment of the type of
worn about the torso of a wearer. The garment has a front region, a back region, a
crotch region between the front region and the back region, a waist opening, and leg
openings. The garment has a zone of extensibility comprising a side elastomeric
material and a waist elastomeric material. When the garment is applied to a standard
mannequin, the skin contact pressure of the side elastomeric material and the waist

elastomeric material pressing on the skin of the standard mannequin is not greater
than 0.75 psi.

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



Fig. 15 is a schematically sinplified plan view of an alternative

enbodi ment ofy 4 fKeshssposabl e pul I -on garnent having an extensibl e ear and
an extensible walstband; Fig. 16 is a front view of an assenbPEHUS99/11428
configuration of the disposable pull-on garnent shown in Fig. 15; Fig. 17
is afront view of an alternative enbodi nent of an assenbl ed cah2i §0Ta2002n

of the disposable pull-on garnent shown #n Fig. 15; Fig. 18 illustrates
force versus extension curve of the continuous belt zone of the disposable
pul |l -on garnents of the present invention; Fig. 19 illustrates nodul us of

extensibility versus ext " YEXFP PR b%eﬁ{ﬁrmwcwr ce versus
extensi on curve shown in%@,—‘%ﬁmme vi ew of the
st andard manneqi¥hleushed spesifrratienreonsiudes oot adaimgr pastioulerly Hiointingl ous andsi de

{he''st andacd Hndi P ARSH e Highelger iy folp Suy, A vl RAIENS,

OCT 2002 Dfrem Hrerfobewing) deseramfon of Rrefesied  epbadiments vellieh isniaberpét apRidngtionei n
by referenggth thet Aompaiing Qhrdvinigs @hd alvhieR e BIgraBibRY ARE QiséP 16 OdesRhate
adm ssion r ardw anig: Flc?term nation ag toits availability as prior art
to the cl aisﬁg%“"? Srentisal elements, and inWhich'o ooy nent* refers to articles of
wear whi ch have a defined wai st opening and a pair of |eg openings and

whi ch are pull ed. ontq t t i t] t I ipto the
| eg openi ngs angl ‘tr}l gianggfﬁgﬁ‘é’r ?'lgvcvl (te}ez_‘u g'%/rgérd ?’ﬁgéé\}é?étt wﬁ?eerée}i?pr? Ss’tﬂ??‘p‘@?&bl e"
i s used t o gdmsent phidie gsesamsrineentipn i typisaliouse eonfigdedionp be | aundered or
otherwi se restored or reused as a garnent (i.e., they are intended to be

di scarded after a single use and, preferably, to be recycled, conposted or -
ot herwi se di spo§ig 20 3 simphifiedhplap yiave of dbe Jispessblet pudl-en gammest of the prasentar y» -

pul | - on gaifRAfion B ey BatlthcBhtrdct ) uB IR lcon¥bA thawgl B RA0HS paRRAbAIR

parts united together to forma coordinated entity, But the ear panels are
not separ aB8™¥%brents joined to a separate chassis in that the ear panels
are formed by at |east one |ayer which also forns the central panel or
chassis of the rnent (1. 6. ,the garne does not reguire . arately

mani pul ati ve pa%a'sr? ésu%ﬁ"%fg'f’ﬁdspgii‘arg‘gk"e"@h‘éesswz’%'m?"éé W%t”é%eéé)(r{d'éﬁkl gﬁt
The pul | - omngantraeted, unseamesicopditibayr abl y " absorbent” to absorb and contain

t he vari ous exudates discharged fromthe body. A preferred enbodi nent of
the pull-on garnent of the present inventigon is the unitary di sposable
absor bent pul | - &ig- §dp psehemaggally_sypplified plan view of thgypmbedimpgf of Fig. 1 sBpying

“pul | - on diaapgidssis r@hﬁ;ﬁ@i_ngOa Rdpshed HdadBALS e nahbbrivdt Ncody théreBatveemnd
ot her |nconh| nent i.n \(%Eg{gﬁtsto? absarb and contain urine and feces. It

i Vi
shoul d be §HEERURE,H otheg HigPulrRl EAMEBLt | nvention is al so

applicable to other pull-on garnents such as training pants, incontinent
brief's, fem ni ngy Yol GnGoHALRALSQ) B3 rk@fed Abolilifent kifn ofEGhE sedrfghned
or 10|n|n% encoiypasses configuratt ons ereby an elenment is directly
secur ed tolned-4nfikég. 3¢l enent by affixing the el enent directly to another f
el enent, and configurations whereby the element is indirectly secured to ~
the other elenent hy axing the ele t to internedi at e, nmenbe which,in
turn are affixodid §'f RachsmatiFall Sumpliied Pi?é‘f\é‘?‘f*’ioﬁéhet gnpogiment of Fsz% 3so%ing; he
pul I - on di aipedispdSatiapull-be gdrheAt havitngl Mrexténsibldwar BAd kn eaghsible Adistbaddt he

crotch region 30 between the front region 26 and the back region 28. The
pul | -on diaper 20 also has two centerlines; a longitudinal centerline 100,
and a transver s&ig dris arcrosasedional view of a preferrgd tedbodinient takiea radongathe sedtivs,
axis, or diﬁhg -téi&*i?ié;i’}'the pl ane of the pull-on diaper 20 that is generally
aligned wt ?e. g. approximately parallel with) a vertical plane which

bi sects a standing wearer into left and right hal ves when the pull-on

di aper 20 is WO 8R! £ifbss-5dclbRA YepPecteviewadChlelasé ehenlbef of hap@eatide
and refer to,a line, axis or direction which lies within the plane of the

di aper t hatMPeIERkral |y perpendicul ar to the |ongitudinal direction (which
di vides the wearer into front and back

Fig. 9 is a fragmentary enlarged side view of the elastic member shown in Fig. 5;



WO- 991 60974 7 .PCT/US991 11428 2 2 OCT 2002 body hal ves). The pul | -on di aper
20 and conmponent materials thereof also have a bodyfacing surface which
faces the ¥ #W/@P74wearer in use and an outer-facing sur f acepahiiu§syi g8t he
opposite surface to the body-facing surface. Fig. 2 shows a sinplified plan
view of the pull-on diaper 20 of Fig. I in its flat-out, uncontracted state
depi cting the various panel s and theirgpositioning with respeth 20065202
other. The term"panel"” is used herein to denote an area or elenment of the
pull -on diaper or the belt. ' (Wile a panel is typically a distinct area
or elenent, a panel may coincide (functionally correspond) sonmewhat with a
adj acent panelFig. Ithis gpgiaph showingphe tR0 sheeessve cydeshof kgstaresi8Ouvespf asi ng a
mai n pan k f s 4; a front region 26 conprising
a centraleeh %nﬁﬁg(ﬁa ‘mQ T %&dsé“ﬂ’gdﬁgt band panel 6, ear panels 10, and
seam panel s 12; and a back region 28 conprising a central panel (nedial

panel) 9, a wgj tblaﬁkdarp%ﬂlﬁtgea; pa%u)p@ég%éuédl eks g@&ﬂ/eseféw BRNR! Aretrativd Ne
ortion af the pul -on i aper 20 from which the

crotch regio
cont i nuoﬁg‘bﬁg‘l"tent?ﬁge gt‘ﬁ&?‘e‘b‘ah‘éteg L emanates. The absorbent core is

general |y positioned within the mai n panel 2 si nce exudates are typically

di scharged in region aI h th abs nt car e. w aII ext end
into the nedi :IL Qng ct?siﬁtf %gv'?‘he O ) ?l 1V8 e oéibmf)’ﬁnt@f‘g'ﬁ Qgéﬁ s
gener al | yeubumémalél-@ofdﬁg\ﬁar dly fromand al ong each si de edge 2B of the main
panel 2. Each leg flap panel 4 generally forns at |east a portion of the
elastic leg feature. The continuous belt zone (the front region 26 and the
back region 28)8 ditiehiantyigre phihe pmbedigientthonalin figodt war dly from and al ong
each [ ateral edge 159 of the crotch region 30 (the nmain panel 2 and the |eg
flap panel 4) t.he front. LO t he nedi al  panel .e., central
panel ) extendd '%gﬁé? élstwmaﬂfﬁwgﬂﬂé]hé&ﬂﬁ“o‘ﬁ?w?d? it ?‘S?H%?fdg%d'@ﬁ‘& ctfhge

| at er al elikposabeDulifontdaemeatt hiacihg ae gktensitd® ear Bad anesieadiblp avutdtbdhdpas a wai st
edge 190 and side edges 191. The ear panels 10 each extend generally

| aterally outwardly fromand al ong the side edge 191 of the nedial panel 8
(i.e., centralFigodhas 3 scitmatically spapidied planhasw af waialiernetiveeribddiment of the de

edge 1714 t ggqn : Iy outwardly
from and -Egﬁdgﬂ]u'ﬂdﬁ g%ngglgé%tgﬁﬁee% B% le%tgh gg\; ?@bﬁa, central
panel) and the waist edge 161 of the ear paneI 10. The wai st band panel 6
has side edgegFigl 7i%. is hoSCHBWPSNS assdmblRdanfir@iich SEMRE AlshysabRt Aiddd Y
outwardl y fromiand al onﬁ t he si de edge 171 of the ear panel 10 and the side
edge I7538fm‘t“hé QU BF#Ad panel 6. In the back region 28, the medial panel
9 (i.e., central panel) extends gener ally longitudinally outwardly from and

al ong the oth t: I I panel
9 has a vval st%F i @%gbme‘g Oﬁ ggrgéthf%gegﬁ%%j enrég?aggrs]s;é ble 1@0&5?%3%'} end
general | Y r*wt@mpab;ﬂ ltmadmyntfshewnanﬂgal%ng the side edge 193 of the

amredi al panel 9 (|. ., central panel). The ear panel |1 has a wai st edge 163
and a side ed %3 The | st band panel 7 ext ?r}%s gener al | | ongl tudinally
outwardly fro '[a‘fsdﬁ'ﬁs £€ \XBTSUY CEERMom guve, Pt thecqnuguas blinaqnedf the o

central pﬁupeia))lmld—dnf'ganﬂaiwatﬁég&sérﬁ:ﬁ“@fxtlér’ﬁe ear panel WO 991 60974 8

PCT/ US99111428 z z ocT toot 11. The wai st band panel 7 has side edges 177.
The seam panels 13 each extend generally laterally outwardly from and al ong
the side edge Figz39diustrates madulpnoféxténsibing verses eitensiondyeve dbtaioéd from the

wai st ban in addition to its panels, also has
a wai st g%rgg()@rkuseﬂéﬁF“SnEﬁﬁ@%h&Wl’g@)?gand side edges | S4. The back region
28) in addition to its panels, also has a waist edge 1 SS, |eg edges 1 S6,
and si de edge¥igl 27is al pérspdcll€ Nigwe of e HaAndiré rhAGeQds Afsed 28. mddigrePskid - on

di aper 20 er mar i | corrprl ses a chassis 41, a waist elastoneric materi al
(not sho®AMRFE REPKWIE 1 >  and 3), a side elastomeric material (not shown in
Figs. 1, 2, and 3), and seans 32. The pull-on di aper 20 nay have tear open

(200 31 WhootiRaTiAL 8L i ot AL MR B2 20 el 25t ¢ v

material renders at Ieast a part of the ear panel 10 and 11 extensible,
therebyform ; g ﬁ hﬁ toneric materi al
renders at ggﬁngsgg?? of t QC%P%{? negkitfsh 6 ang?é’f‘agxtenm bl e, thereby
form ng cont| nuous extensi bl e wai st band 57 and S9. The side elastoneric
material and the wai st elastoneric nmaterial are separate elenents to each
ot her and di sposed so as not to overlap to each other in the | ongitudi nal
direction of the pull-on diaper Z0. This allows nore independent behavi or
of the waist and side elastomeric materials to allow for adjustnments in

d| nmensi on exten5| on, pressure, etc The exten5| bl e ear 46 and 48 and
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9 PCT/ US99/ 11428 ~ 2 aCT 2002 by the sane reference nuneral s as the

cor respondi ngopiglsberan di aper regi ons and panels as shown in Ft,%r §99%1 The
topsheet 24 and the inner barrier film®68 of the backsheet 22 Y éﬁﬁth
and w dth dinensions generally |arger than those of the absorbent core 25.
The topsheet 24 and the inner barrier film 68 extend beyond the ﬁ%c@m&?gﬁ
and end edges of the absorbent core 25 to thereby formthe perr% e
chassis 41. The topsheet 24 l|ongitudinally extends between the wai st edge
151 and I 55 of the pull-on diaper 20. The topsheet 24 has wai st end

portions 24A and side portions REBAITED pRsSRIPgIONPOrtions 24A (i.e., end
ext ended portion 24A) ?tfe t he t opsheet nto a portion  of the

wai st band panel A4 citsd refegancesace HHPW%%%!‘%(E@?’YZ ereppe. 11y theig entysties, Lritafipp m 63

has wai st Gﬂdn)pﬁﬁ’féﬂeﬁwtsﬁ%‘t\ aANdlinsissith Reaidingndhy aftterminatioh 8 ab ikkadvallsdility iak m 68
is alittle.shor g:;tudr nal direction than the topsheet 24 and

alittle wPHELAT EPe{h"ré:?q"Rféf"aF& " ection than the topsheet 24. The inner
barrier fil m 68Hessna"pullmamgirarent”| sefers ad amicits ofswearswhioh fhavenaaddfined waist
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06/ Q0674 FEF 35 ths ey iR CrsfiBo‘snOunt et SRR BRbR hersffspe
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F suc h
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23 may be B&dknﬂe Rhers arﬂrwletcttﬂch Pég&rn ebétiveén ﬁxblﬁan@&%avzbam tRERRK abdion t he

sare e ge i pllen @Perel 3o s AR cspstRes ubneuidirel sEREriER .t Son
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rraterials use di sposab I apers and er a ent artlcles

such as coFﬁnanlmCertﬁo@fd dﬁ%ﬂ‘b’"mh’@h ljes vgéweﬂm plane érfetrhr étaarteb th%t i genesally
Exanpl es obe.?t»hﬁéurﬁrw& fhel1enginaal 8dctibR { hick|dvidd3Cthel Seeafer G 6t! dnddIbasle
waddi ng; bl own polynmers including coform chemcally stiffened)

nodi fied or cross-linked cellulosic fibers; tissue including tissue waps
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pol ymers; absorbent gelling materials; or any equivalent material or
conbi nati ons of materials. The configuration and construction of the
absorbent core 25 ‘may vary (e g. ) the absorbent core 25 may have varyrng




More preferably, thé chassis 41 may further include an

acqw sition/ dygbysderd i on | ayer 82 between the topsheet 24 andP&'P/%S99/ll428
acqui sition/distribution core 84 as shown in Fig. 5. The
acquisition/distribution |ayer 82 is provided to help reduce t t@@de@ Z
for surface wetness of the topsheet 24. TFhe acquisition/distri 2 @ r
82 preferably conprises carded, resin bonded hiloft nonwoven materials such
as, for exanple, avail able as Code No. FT-6860 from Pol yner G oup, Inc.,
North Anerica (Landisiville, New Jersey, U S A), which is nmade of

pol yet hyl ertedyenabpes) hZhapell-onbitaper 80 a6d domponean chatesialsathérest alsovkavghe bady-
about 43 g/ A I _ nd
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havi ng a thickness of fromabout 0.012 nm (0.5 mil) to abouf 0.051 mm (2.0 °
mls), prefenadogoganprising polyethylene or polypropylene. ;é{@g@?‘n%zg t he
plastic filmhas a basis weight of fromabout 5 g/n2 to about

However, it should be not ed that other flexible liquid inpervious nmaterials
may be used. Herein "flexible" refers tg materials which are 2anGladBiZand
which wll readily conformto the general shape and contours of the
wearer's body. The plastic filmmay have noi sture vapor transnission rate
of between 3,000 and 4, 000 g/ n2/24hr which is neasured by a nethod set
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tt h t 4 PCT/ US99/ 114 14 Z
The o Homeana i e henel ' nd e yyzemtsaefgf&iﬁ? ati pio fogonshionf BAAFS cor e

25 by a unfoirmedn donhe nomﬁgmrdtmyevhemé tteddéae giane, 1Mispjainedrtoetiie |eay panafll, the
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The pul | -on diaper 20 has the front extensible ear 46 and the back

extensi bl e eawo48codReferring to Fig. S, the extensible ear 46 _and 48
preferably conprises a side elastic menber 70 having a side ePSSfUSA¥HH28
material 124 (shown in Fig. 8), the side extended portion 23C of the
nonwoven outer cover 23, and an extendedgportion 72 of the indef B@&Fr2062
cuff 54 (although Fig. S depicts only the structures in the front region
26, preferably the structures in the back region 28 are the sane or simlar
to those in the front region 26). Preferably at Least one of the front and
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an el astomer | ayFie backskweeel 2§tprbkﬁafbly @@:ﬁ es tahian&t biettied AME6S dndi D @omwoven

bstantial |y | t hi\bi t
bt a0l b 5T e B B4 ) e b 55 JED, SRR
| 72) the prandas yprefpmblyumemifaddret drany adthin plastid filmt. HEhepinaerebarfiert filen £8 hgs a

f 17 ' : h
ht er conneci ol AREife Bl O ariClet Birkr Bleirg NFRGP Eﬂigﬂ*@% (ORI the ikbuic
cr 0ss- sect | RERMES ¥aRPTH te escapg fram the dliaper 2P c dnaarreferrgd #mbﬁ@mmlaemcmw&t e

substant | al dolyeyHeTIAN LitdYbr lhe Ber BAIAILIn 60 AUitatle ARESEASEYDARRRYIAIeS

188 in the Iane of .t he second surfac The, det ai

structure dHE 15 MAnUBCtERM by l@m‘%a %i%%a’l Japan and m?’&?@ﬁt‘“ the
application serial nunber 08I816) 106 filed March I 4, 1997. A preferred
porous el astoneric material 124 is manufactured by the Tredegar Film
Products under the designation X-25007. The primary apertures 184 nay have
any shape. Preferably, the primary aperture 184 has a shape having a maj or
axis and a mnor axis perpendicular to said major axis, such as oval shape,
and the najor aX|s |s orlented generally orthogonal to appl i ed

o o - M .




Si ncé the side elastic menber 70 will be subj ected to nechani cal stretching
before and d%bggm&gg the first and second coverstock |ayers 122 and 126
preferably has“a"relatively high elongation at breaking, and BCEUSD¥YEH428
preferably stretchable or el ongatable, yet nore preferably drawable (but
not necessarily elastoneric), w thout u e and preferably w 4h

tearing or ripping. Further, the first Qg‘ﬁ second cover st ock ? zéﬁf;ﬁ%ﬂ? and
126 are preferably conpliant, soft feeling) and non-irritating to the
wearers skin and give the article the feel and confort of a cloth garnent.
Sui t gbl e Wﬁ?&é |a§'&g(§l]? INd. h&hé bgddshaaﬂQ2Siﬁ?Qﬂﬁa&ﬁV@rhﬁith(witBW@ﬁtﬂatmaﬂpﬂcliéL26
can be manuf act ur.e rom. a e of mater astic.fi
apertured pra¥he geﬁxgrr/%oce%% S@PS%&WB?/EWY\%%@S%? Jﬂ'&f{]}%ﬁ’ef?%%’r?r%g BFB
wood or cothedrackshiset. s}, synthetic fibers (e.g., polyolefins, pofyanides,

pol yester, pol yel BulaBaeoiadic A HASARLEME iflePBatik) a6 8 i?Q'IPérﬂa%gia&ﬂ: fifm

nat ur al and/or synt

Pref er abl y hagag i thicknpss ef f@tﬂ alm!n éb@lanmnbfﬂ/érr@d)owabwé}wmn 438 miy, i s

an identic r{gﬁ{g\e, e n teicial 1S
manuf act ur I'eél‘a %he E ber dl th I &XEJS@L?S %i:g dpﬁlfgﬂg?[gﬁv%%sgg-mtg @
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ny
havi ng a bgéﬁl%“ﬁk&h@ﬁf from Ptfﬂé’tgongé We‘fﬂe“rﬁbﬂ%\}’érpqtﬁiiythﬂ
consol i dat ethepflexible quemﬁipbﬁledzsdnataﬁﬁ Rayety \)’sedt BReraid Xt rb&rmﬁﬁeﬁkﬂld@t ed
for the use,of a cover. stochvmj ong.an e ast mat e
a

Q
has & bast SR BRESTRIEN A BRI 1edd EbafoshitbIBE eterdShidi andt SHATHAL anc
a basi s weihghwearar's bredyr aT'l@@lm‘hca}lmunay{tﬁve méihuyé Nepaxfttagsmissions cdte dfbetoeen As
e Car e ¢ 00T ooy A dhd S BN bPL rdlBISHRE LERREL O P aNaT 1eD
mat eri al . ter nativel hl'y s raina nonwoven naterials may be used.
Al ternatively, tlhe mnwgveran@ese@\@nawbmedtmdktheagx@rsfamw sunface| afhe inser not
be of idenpjgrl AlR6LL ﬁlrﬁraﬁﬁm{aﬂﬁ@ ea%etﬂaacsﬂé‘é'zﬁj?dTP@ﬁcfrWdWﬁ'%ﬁef BONEF RERENL S,

such as el ast.i.c perfornance sof t he sh | exi bl 11 breathabili1ty an
dur abi | i t yPositignedeat therqutermast pertign of the pylio diapss 242 &h leagtracparipn of

refers to theGuemvan paﬁmmf&he dhger tmsmsaﬁéh\ﬂweh%esil covernEC g bejéiRéd to
mechani cal ,t ensi ction D t he terial, can

t t di t hat
el ongate i ﬁhet‘ﬂﬁ %?t‘ﬁ?‘aq l?yr #‘@cslfj"itgme it ﬁﬁ'ﬁ‘?t MRS ?ﬁ?‘a{g%‘ the gt granexpmople,
fragment ar yheend»mwcged @itetecover @B Imaykbengpcuned do tthe irser barrier &lndi6B iyt a anifdmof

the lam naESnt%@uf raggr of Iugﬁsn% gpeg %ﬁ%ﬁ P%?Jgﬁﬁesw} or Ad axt?ﬁf ﬁ?e?gra S, that

when the | am nate nde se anc ored S| de anchor
zones A ar SPiFals Hr sppts 9Ge¢hea-w aﬁwfa&!eeadhmeﬁ nclugde a hotmelt §d*€ﬂa%9btémablﬁ om

s ubfst ant i alNitta maﬁ?fc& IMLEE] @EEkB,aJd an ad A 128EHT a mtsdnk& megzw?mnm frofiPod
per f or manc eri r categories w no
trade-offs%oét Eﬁ %ﬁﬂ;ﬁ PEE%%J&?H m%gtlcs requi red. The side
anchoring is prdharmbfeyrep enfbodimesit, bjie aonteovehbusg cuveh23idh e sarded wadsvem
anchor the_sid le e I et r y 122
and 126 as“zebbg?'f Q?&'@EE F&mqgltgtfréﬁ Hr;‘ége(gos \tﬁﬁ]bﬁ@t Cﬁéﬁ' §§%g3ehgnc or| ng
may be per horwevenbgutee ppvey 23his aradecef] tiegmponewDfibgs @697?101%1@@9@5) andspg 2

Z acr zooz 8@&&&5@%&%@9@@9@ mﬁé‘%e owmm aﬁ:lu& am@t IR E/PETDbi-
processes, |n the art. Another

0] ans
al ternati v§°ﬁ“§°¥“6“ rs%&é%-‘hé‘?%ﬁ'"ﬁ@%% §°°&Fx t"h I"Hm néf‘%‘ et PrRirTRdccardeds
t he | am nahbmwowsn Wwéteis ebtuiiiableefons Chizsb Corps ICshlkd; Hapanniheaohwobé@solierasover

Dot t ool Par Sy 66 hlleopF BiraOefinf b8, &8 § ot orfidhe” B, BAP . e Bl >
consuner s texkplshaate(PETY . Theratio o BEREINiahbdu 3D/78t es, the attenpts to
el imnate creepyngy&hts ﬁﬁ?&‘?&g'é&ﬂ{o‘aﬂhﬂﬂ &fe 70 \P&?egcv@&t RN S‘pu%@;]a;eﬂgﬁnwven ‘o

sof t ness, often acco i ed ?;an unaccept a ecrease '1n

activate. Websfarsexgmple, obtainable fsem\Missus Patroehepiical dndvistrieshbide Telyoeh aPé*Hort
of el i m natfh8thonR0EN WidVs rﬁafeusﬁdn SingoRentafberd easistiig Uf @edlykﬂhw@ﬁé (pEj t

St T angt hon 90! B HESYPRRPERS L) 0 o ¥ a%x'av&gﬁ?#é’?wbaw PR <P B e

sti ffeni ngcofpbient fiberi tastie thidkiesy ef apprivémaitalyi2hdeitenf the preferred

enbodi nents pro tiQ re t

consuner - desi reé" gg’fa?k#‘g&% nﬁﬁefgﬁaﬁl&ﬁo?nggwr%% %%t @? oé@?r?\a/é;h B%dagﬁﬂfit?ey.

Ref erring tbsofbent core 25 @ndris preferiably joired |titdeto by apy suitabilet astachnaerit means knowmce'
146 of the second coverstock |layer 126 in positions that correspond to each
of the outer portions 180 of the |lamnate structure |20. The first adhesive
170 may alternatively or additionally be applied to the inner surface 142
of the first coverstock |layer 122. For ease of illustration, the
description and Figs. refer to application to the second coverstock |ayer
126 onIy Th| S pattern creat es 5| de anchor zones A V\:hl ch substantlally
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splral spraylng results in very good activation properties. ‘As uSed herein,
"activation" wefes®rio the ability to stretch. It has been found that
spraying the f aver of second adhesive 164 directly onto the §£§GﬁﬁggUpFace
152 of the side elastomeric material 124 is nore preferable than applying
t he second adhesive 164 to the opposing 14 .e.) second) coversﬂoEkOEPMH
| 26. This is because the second adhesive 164 tends to penetrate through any
resi dual processing agents or oils that may renmain on the surface of the
side elastqneric terial 124. Sych residu materials, if left to remain
o The o dn Dhesalt-o BT FRSTRIE e BRcKehest 22, ke RGN Sh o thIPRSOTAD! GoAvcRs Bnd
thus t hfa I amifaﬁﬁ eoratnmuci laya of20hesive; a patmmedﬁwer eRadtiki®e, drfantdiesyeofisegdrateal
materials ar

weaken duri 'Hgs PW@% |°nrrn§8ﬁ(’:‘ﬁf’ g?‘g‘gf“’%r 3@?‘38{ gbﬁ&& %838@?8%24 S%fiﬁﬁgtﬁﬁ%ﬁct .

Peel val uesndnofactuned bnki. BafelldXDompany o€ St ;ﬂaulawhanhsemland margeted as #lt-yps&al | y

mator i al 12 CRAE ot & SO ftaBlil feals cBlpink Aol DFer? ol BLASE e
Her ei n " pedilamenty of adh¢5é"f°s 18t dls@lh@damUrﬁ ?ﬁtelﬁoN@e 4r5é]é;986e@1tttbds@av@6@blet he
two |ayers Wﬁst@%ﬁ(aﬁﬁ%k@ﬁﬁéﬂi" Ewhxchji?sge@ﬂ)den%ﬁala B AN ERARCHS 36,

peel val ues pically equate to |l ess cha gg eamn lon in use. Athird
adhesi ve melt%/ am@a\eaﬁ SRR BOR)PINE, $EYERA “Qsoot epiig dlamgnity swelediptarp ¢ he

first coverspirgiCkatleny 8¢ ilhidate®rigf eealpdranishend Metkbdadsheninvin 169. Patean No.

Co 1 he Secard spprsed i SBRger dpamadened. 185 U hoPapnare it poh i Bo

pr ef er abl y Ziggkes, etlal on Novpimberd 2251928, andtli.8r Paté@ No. t4)8>4236)§6 fssuedi tnngn:md:z

opl | cat t ot Wk A5 ReFe ieRAE o WeRRnRtinfhnd sl R odt pohAE BlesSE ™Y
first adhedonds, 1ma®mcsmxv}9,edmmlgmchamq donds; wt @nyapt?m rseitable rattechment
Pr ef er abl yméﬁ??ﬁ%ﬂﬁat?ﬁk aﬂmeamﬁbmt mgnmqrel%ﬂﬁté gesanme el astorrerl c

adhesi ve. red adhesive for use |n second third adhesi
spiral sprays 16D 2asiernative gnbpgdipens, the gesorhanticers 841 O ininadoiephinp WB%"I‘ t he
desi gnat i orp2Hadd26x th@rta she@tl4vin drber RAffowde bRMRY ckhsibifieinOthe it s@G6Md6and
. third spiral raE i’ﬂg 166 is about 0.062 to about 0.186 g/ n2, nore

pr ef er abl yaﬁﬁé’?ﬁ % eggplb Referring to Figs. 1) the pull-on diaper 20
further has the Therdlastivieed legx¢udfssipmvidas ahprbead voraiftentThe liquids iand otier

. extensi bl ey %ﬁf%&u&a‘?&t Ut éﬂnb&@& R ec%ﬁ 'sh, mé;yﬁécﬁnﬁse%gwégccﬁhh%ﬁta@ﬂgodn nts

cont ai nnent ont i nuous e Wwal I on or

zone of t hdopreducing thei lagkage gﬁbm efudates jnthe iegetegionsh£The bgtq%mnybe and is
extensible saﬂxénﬁemgét%fe&eu Q)’E@[Eg%h%% s detﬂabE' EhafRE am“ss oPRlafic cdff€) US.

conti nuous exte st, feature xt s al ong e wai st band
R Al s T S G M A A R ST i
separat e elopening aavmgle siflapnind Lone @ tnior ielabiic membersan providpan ietasticieetl Jep the

bost 1 i oned i k8 bOtB. CHOE mafiBE NG 4RUEP 8Y Bfifed, 1GistBNsBls A0 Arcs
28, al t houdlavinghiastiviret! Fiapstissyedrto Azimettrd eroMareh2Q, d@90i déscabesi mgsmosable
conti nuous Pﬂaih Sl an@ﬁ e@eﬁa§§ (l}aagﬁe cﬂp’g)'r Zm?v% tHE kbntainftfent ofthe

cont i nuous e tensi e wal nprises a wal st

el astic medeskFessms, hal%snga'leh'eNﬂaf‘éPi@V%@t"&ﬁér Atpsﬁ‘é’FE‘r f\&FC ?WVWI'BWH Guftsti g
8) and an egshwd@ct,wsrohl @m se tembd @astioemeasf U.Be Pateat alio.t ¥,7965,45ay entitled

di sposed as, t ed WI nt core to eet 4 and
t he backshe E ’Sﬂaﬁ S ngﬁ@uq%éss§F$?&bﬁ? ‘?’h *Y’H@ry%r’ont
regi on 26, lﬁlefdesa'kﬂexdxsploeabﬁdlmmhwg duat tffsbacibding gigasketifig auﬁ antha bamiee or
simlar to [ r I

ext ensi bl e c\‘/{g(l) yg pﬁag$%n%%{$gé"gp5%®'3%$ﬁag gn%?'ﬁ%]gmlgﬁrg eas‘g suteﬁe

| at eral di teddiedgn Mmrvembﬁfé et 29, isolosds 2 rdlspmbleadlépql omingontinegce warment
directions g |§§{H 1iBuid& dwifhih Sth
render ed e>?tag‘ﬂ§| bl e ﬁglé ?gﬁl}gt esnth?Egu}Pgit Zég(?ﬁ?agﬁgﬁé olféut he lWal stgand
panel 6 an®3Mes form t he continuous extensible waistband 57 and 59 by the

WFU SE el astic ayhRS exh- elaktrblidﬂelfg%mﬁ@!zmb el sbiag. tc1J33}e ﬁlhﬁ]rwt@l athz of
el astic me into the s .SO
cont i nuous n@?( eé??é?%ﬁ?é'dﬁ/g\a% L alleié Sdl‘?ﬂe @gﬁt eﬁ‘iﬂ?h?g agQY%ﬁgisH?rgf%Wﬁft’ﬁ%and

59 are anchored each other at the sean132 and the waist elastic materi al
80 in the front region 26 and the elastic material 80 in the back region 28
are anchored at the seam 32 (Fig. 7 also shows the waist elastic nenber 80
whi ch extends into the seam panel 12 and 13, though the seam panel 12 and
13 is not shown in Fig. 7). The continuous extensible waistband 57 and 59
forns one contlnuous exten5|ble malst feature 60 |n _an assenbled
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WO 99/ 60974 2s PCT/ US99/ 11428 2 2 OCT 2002 added associated with the
absor bent cor&ogsgm hﬁe additional layer may forma part of the continuous
extensi ble wai's R¢ 57 and 59. In a preferred enbodi nent shoRATIUSI¥i1g28 7)
the side portion 57B of the continuous extensible waistband 57 conprises a
| am nation of an extended portion 72 of 4ghe inner barrier cuff 54, the end
ext ended portion 23A of the nonwoven outer cover 23) and a si & ﬂ@ﬂ't 2807 the
wai st el astic nmenber 80. The central portion 57A of the extensible

wai st band 57 conprises a |lamnation of the end extended portion 24A of the

t opsheet 24ach Hsstielzed togt cafftiEdcqnapriseomn@3Waroér ddﬁe Sdosach ecomprisihga bamiee flag3,

oty t he s CP AR R PERECIE s AL In TS S e i R SR el 1 °
the back r diglenh NeB 4:809,808e Tharianer barviei buffs 64) mayolsayeian inbert element mhighds
20), fiouey Shenly el BB fTetltably iguhiier P8 pletEed bR e ARkicB2s "

into the cor‘ﬁmu ext énsi ernative
barrier cuflés suff 5gradditiopallyccomprisesapiti clostia a@kﬁm\mfémowlepne@venomxlmy not

X0 1 s LB LAk W S 3y LRSIy i 1
ext ensi bl e "9587’5‘5 Biaﬁop atent Ngs. 63%’%83&%/%30}936? e'ﬁ‘ asé‘ﬁcf"f’ﬂ‘g b AtosRBA Yt er
cover 23 ddispoiedaxttvnidgifiap patidhd andrjbined 0ol shegatd S nk | rRean@issdhdantibt felt gloe

conti nuo eten i ble and c xt ended po on,of the
Coner " bary gRer T predtsEind iR, The TRUE SIPRIdS 36 ARy B SE A, bbtoRt nébe
rr;an?ﬁr 80I :Jmnem pertpbstreken 38%lend B0 Py mmf?mhly betwdeacs® Yebandyl-50VacAmeferred ace)
o] e pu I

Poined Lo (il SraREks f marliifates B FEIER thErBORE CAithaRP inlE REGERaLE Y
ext ended p&i2on 23A of the nonwoven outer cover 23, and the end extended

portion 24A of tyjg EFP-B% Er ?dlhas-m@fr%'ﬁen%ﬁséaf 46 Wﬁﬁ%a&@eﬁ@ﬁklﬁl@ear 48.

operatl vel y_ | Oi ned e B"n Si n ;%‘51 n intermttent baondi ng

confi gurat M‘“BFS to bétt ?’i‘%ﬂslb& 6§,§r RTARIY SEMPHEESi tideglashis. mqmbea
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spira a r such
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are posi ti aRaR habidteghfids &8 uRAGHeUrffiaPo MUSE IntRe HohBhlploh 1) CBFAMR o?

nmm . The a refera an adhesive such as 1s ol e
Fi ndl ey Adieast onesofithei&pnt and ta pxiansible gars 26 ad 48)is elastically extgnsible in gideast

el astic rrerm@rateaﬂcan@er{mpt KRfe fre rHosh e ftdift anll ru@é Btk mdameeéarm ah@

|ntermtten tlnuo to one. anot her using heat bondin
pressure boho%ﬁﬁf stiga e%‘d’m?aﬁ'gt ed?}ﬁ'?ﬂﬁﬁe‘i‘r'gf}hgﬁlaé‘aﬂ"egﬁﬂ&? ﬁ@go@
ot her met habke fisnti axdlhaokvaxtem&lhmraftﬁt and M&eiseahdsticaly yextdnsiblechothiirs thedhasﬂ |and

nb 80 | dir
oper at i vel yoyBuEing! Attcicht ZHERMT Skt R B L ik AAS AT oS B of
barri er cufektending in lae l@nﬁowﬂmu tpox ceértan Zgpreof withaut tundué guptures) I‘&ﬂﬂn t he
end ext endegdi,gogd oo Fepiriedly e aew&mo%%breowenaﬁ mﬂhﬁv@me mxty tof

t he WO 99/ 6074 29 PCT/ US99/ 1142 I st elastic 0 i S
pr est r ai ned®WA O-RPPFOXINASlY their @a&wﬁ ﬂlwsms aﬁen tga?a reg haat megi'waihq%m

t he wai st bandernovedl Glenein a?xyOrhattsha ohakenient 4lescribbé snremaismleof mayuealswabet

| ast t
Ceam pane b3t RNTE opitls At s BB TRGes 16 PR frast "
chassi s 41 acmoyer confortable aedtcemmdng)@t iy dnitialhp coriforrhably dittingathe dizpgnitoitheer
b f t th
end ext endcoga a9l T RLERAS e ing Ol 0 80 RREE I dp
| engt h" r efbeerslaaded with| exudates @nceathsuwfgqn@bmaéﬂﬁaand&r 48 alawsothe ddaserfahe o
bef ore bei RigapeA&pesl fldadhirsddl | Y extensible and before being permanently

nmechani cal | y ‘stret ched. rei th of shai n el astic
material refers 'QE“??“F e4% @Hgf‘#] fle‘?qg'eﬁaés‘?ﬁegé‘ﬁ‘ﬁp@ri iﬁe JPRjRpre, vapor
condition \Mmrﬁmaorpmté ofrhe @dr fanel i rbNjurdtionotitlt the oskmll tvapomednsmisaionirate of
prestraine ral

length of Sh& Ha\ﬁa 'thgihg"ﬁ dla%et[ gq}nhglqa]m iy réti&%xngq}?? mc[@%e of ¥t Pz{sb%('raxﬁ'%g

| ength of tskim mablemdesxogmed ivathshiglp hest hun\sﬂﬂyeqomd@nus r irghtder rm&qdugahtﬂm’é
cuffs 54 and the end extended portion 24A of the topsheet 24 under an
assenbl ed configuration before the waist elastic nmenber 80 is joined
thereto. The original length of the waistband panel 6 and 7 is al so
generally the sane as the length of the end extended portion 23A of the
nonwoven outer cover 23 before the waist elastic nenber 80 is joined
thereto , The wai st el astlc rrenber 80 |s preferably prestral ned |n ‘range
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2 2 OCT 2002 and June 24) 1980, respectively; U S. Patent No. 4,834, 741

i ssued to Sabee on May 30, 1989; and U.S. Patent No. 5,151, 092 |ssued to
Buel | et al.)WON enber 29, 1992. The continuous extensi bl ecraissdpans 57
and 59 is forrred to be extensible, fromthe I ength of the untensioned wai st
el astic nenber 80 at least up to the ong@nal | ength of the V\g(zstband anel
and 7 of the chassis 4 | . However, the i st elastic nmenber i0€Tu 11y
joined to the extended portion of at |east one of the plurality of |ayers
di sposed associated with the absorbent core 25 such as the topsheet 24 and

t he backsh 2 I t
el ast ¢ moRbbhead M. HEnaHE Rl Oh gt M RN ofr 4f 95 3o Bkl °
wai st el astweughcérﬂyexagson:ssndfapmetrmsngssm raltengtah lqafst about 2008t p/i24paredre6

d 7 of t t f
he wai st bArcian o ek RO g ARARR pRIEDS, ROGRR: DI of il Ry 3 Shdhiaa®
i mit of t BEerage E13ss awqratﬁye%ﬁmomfet%eﬁtfmﬂuewaex%@ﬂ%.%né%ba.tetab&ﬁtj 85>¢0and
59 (i. %gﬁit/z‘nyous extensi bl e wai st feature 60)) even if the waist

el astorreci c material .80 itself is capable. of extepdi beyond t i nal
Cenat b o & ho. vl ROISI SEROF UGS G i, meenAEL Pk Ubymehod e Brb Helow

| engt h of t&tmmmesmbmmﬂtamg ﬁtpueina@hmagedccutsat;e rsmbletmplaaadlaa uhesdm bftheon
in the upper sion ran allao

1
Lt onei b £ b hbig ReclrB 8514 EARHRR, ARUF E358, oPle AseBYly I B dreighed and o,
when t he puédorded adithepimitia Oveight. ekhecasderubly as plagedlin aa:bns)mttmnpdmuwe(dﬁ‘é@))anﬂhe

Il -on di
P on 3 ABRIGGITSERAP LY kil S RO LEnAl 9B LerRRER N Bk chllfher
ext ensi bi | jang allg I@tqqelrhbéag@ gqm igast Hhminutes at thqqtemgrapmp pfgw rgpmpyeherotiet o
obt ai n enoyglndd ﬁ%&fted’\mrﬁé aBRRY NY cheﬁtw&gm/amsm@a faf kifeUfidal weiph@PAEI NG

the pull-on diaper to the vveare e, conti nuous tenS| bl
wai st band masamposgranémrseﬁaéms Iscvéfqu? %ﬁt%@t%t%ew qdmfé '&fe“séﬂge'g‘f’er
range of exfslywihPfdrinula. (i .e., extension range) beyond the original |length

of the wai stband panel b and 7 of the chassis 41 or the entire length of
the prestrained waist elastic nenber 80. Nanely, after the waist elastic

menber 80 IMV®Rer at i v@linal weighe e Initial sveightpx 84.0r ai ned (tensi oned) condition
to the inner barrﬁéa&gaﬁggﬁﬂée@s;gwgﬁﬁ ﬁa gg, t he nonwoven outer cover

23 and before returning elr subst y un ensi oned condition, at
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be tested should be taken fromt asur e di aper inside

circunference atihg N@“%?%EC%%U@beFQEFéOéVhMrS%E5r9g( ° GmRS PERY ey stiBt A out
st r et chi ngtetkifePREteUThe &r%ﬂ@teﬁ@ﬁ&&thﬁﬁ@lfan @Eﬁéﬂ s\n&ho AgewEl aWewhich is located

Tensi 1'¢/ Oy PRGBS uBPEr Y { BNE Renspeab oy apis QoRtebib sl PRtk oty
Test Wor ks weasiring niea@s.( The loeetgawis fixed ooa d&tkafor dlobnadk eést spcpimen( @p., Jsev 20
mm di amet eg%oheflc WAt b rBeTﬁgz{sﬁféd?%ﬁ&dhﬂaz{bout 2.54 c¢cm (1.0 inch) in width and
about 12.75 cm (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). The extension force is applied to the test specimen through the upper jaw.
When no extension force is applied to the test specimen, the test specimen is in its
untensioned length. A tensile tester suitable for use herein is available from Instron
Corporation (100 Royall Street, Canton, MA02021, U.S.A.) as Code No. Instron 5564.
Fig. 10 shows one preferred example of the extension and recovery force curves for

the two cycle hysteresis of the side elastomeric material 124. The curve E1 shows the



nmount ed horzontally to upper and |ower jaws This test nethod is perforned
with the setwpomg/etssow. {1) Test Method : Tensile (2) Travel poragdoii4l8
inch/mnute (3) Gauge Length : distance of the center of the upper bar and
the |l ower bar is calculated as bel ow (Gauge Lengt h) (Unt ensi oned ﬁ per
Circunference) / 2 - 30 nm(4) # of COycye : 1 cycle (5) BredklGEi ﬂii

75 (6) Load Limt : 10,000 g (7) Calculation Input : Untwnsioned Di aper
Circunference, Load Point at 500 g, 1,000 g, 2,000 g, 3,000 g, 4,000 g,
5,000 g, 6,000 g (8) Calculation Results : Diaper Crcunference at 0 g
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e

cal cul ated as ten Ext en Di aper rcunf erence -
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2002 (1) FLERSe. AR e A BRLp TRE e 8k e P B Bioele "

Loadcel | (stote L Qtheitest tspedimen iEexlibWéd ke resyaint @nconstrained for one minute before being
subjected to a second extension force (for the second cycle) at the same rate and
conditions.

In preferred embodiments, the FCEF100% of the side elastomeric material 124 is at

least about 100 grams/inch. More preferably, the FCEF100% is between about 120 to
about 220 grams/inch, most preferably between about 150 grams/inch and 190 grams/inch.
The FCEF200% is preferably between about 160 grams/inch and about 450 grams/inch,
more preferably between about 180 grams/inch and about 300 grams/inch, and yet more
preferably between about 200 grams/inch and about 240 grams/inch. The SCRF50% of
the side 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 grams/inch. The sustained
load at 50 % is preferably between about 40 grams/inch and about 130 grams/inch, more
preferably between about 65 gramsf/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 130 at a predetermined
angle a, forming a net-like open structure having a plurality of apertures 132. Each
aperture 132 is defined by at least two adjacent first strands and at least two adjacent
second strands, so that the apertures 132 are substantially rectangular in shape. Other
configurations of the apertures 132, such as parallelograms, squares, or circular arc
segments, can also be provided. Preferably, the first and second strands 125 and 127 are
substantially straight and substantially parallel to one another. Preferably, the first strands
125 intersect the second strands 127 at nodes 130 such that the angle o is about 90
degrees. The first and second strands 125 and 127 are preferably joined or bonded at
nodes 130. A preferred elastomeric scrim 124 is manufactured by the Conwed Plastics
Company under the designation X02514. This material has about 12 elastic strands per



(4) Choose tensile test method fromthe nethod list tool bar, then |et
Control PaneVO 684 Met er, Extension Meter, and Handset show periosvohhes
screen (5) Enter the Unt ensi oned Di aper G rcunference data into gauge

|l ength in the calculation input (6) Set up the Gauge Length uim@p | er
. follow ng the Gauge Length Setting descpgbed above (Exanple ned
Di aper G rcunference 380 mm -~ Gauge Length = 380/2-30 = 160 nm (7)
Reset the Load in the Load Meter and Extension in the Extension Meter (8)
Measure the Rroduct wei ht by p uttlngea roduct to be test on the upper bar
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"zone of under the designation X-25007. The primary apertures 184 may have any shape.
Preferably, the primary aperture 184 has a shape having a major axis and a minor axis
perpendicular to said major axis, such”as oval shape, and the major axis is oriented

generally orthogonal to applied strain-induced stresses.

In the embodiment shown in Fig. 8, the side elastic member 70 comprises first and
second coverstock layers 122 and 126, and side elastomeric material 124 disposed in the
first and second coverstock layers 122 and 126. The first coverstock layer 122 has an
inner surface 142 and an outer surface 144. The inner surface 142 of the first coverstock
layer 122 is the surface that is positioned facing the side elastomeric material 124. The
second coverstock layer 126 also has an inner surface 146 and an outer surface 148. The
inner surface 146 of the second coverstock layer 126 is the surface that is positioned facing
the side elastomeric material 124. The side elastomeric material 124 also has two planar
surfaces, first surface 150 and second surface 152, each of which is substantially parallel
with the planes of the first and second coverstock layers 122 and 126. The first surface
150 is that planar surface of the side elastomeric material 124 that is most closely adjacent
with the inner surface 142 of first coverstock layer 122. The second surface 152 is that
planar surface of side elastomeric material 124 that is most closely adjacent to the inner
surface 146 of the second coverstock layer 126.
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380 i s t he laningteni20rtenéxipetience mizher strains without creeping or delaminating. It has also
’ been found that confining the first adhesive 170 to the edge areas 180 of the laminate
structure 120 avoids impeding the extensibility of the laminate 120 and also avoids tears in
the coverstock layers 122 and 126. Preferably, the first adhesive 170 is applied as a
plurality of beads 168, as shown in Fig. 9. Preferably, the first adhesive 170 is a flexible
adhesive with an amorphous and crystallizing component. Such a preferred adhesive is
made by the Findley Adhesive Company under the designation H9224.

More preferably, the laminate 120 includes a second adhesive 164. The second
adhesive 164 is preferably applied to the second surface 152 of the side elastomeric
material 124, but could alternatively be applied to the first surface 150 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 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
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t he torso In 85manner cimilarareyithat : desbrbed 8dthdeeference to the second spiral adhesive
application 166, the first adhesive 160 is preferably applied in a spiral spray pattern 162,
thereby forming bond points 167a that are more discrete than would be formed by a linear
spray application. Without being bound by theory, it is believed that most of the first
adhesive 160 so sprayed aligns in the structural direction D.

Preferably, second and third adhesives 160 and 164 are the same elastomenc
adhesive. A preferred adhesive for use in the second and third adhesive spiral sprays 162
and 166 is made by the Findley Adhesive Company under the designation H2120.
Preferably, the add-on level for each of the second and third spiral sprays 162 and 166 is
about 0.062 to about 0.186 g/m?, more preferably about 0.124 g/m’.

Referring to Figs. 1, the pull-on diaper 20 further has the continuous extensible
waist feature 60. The continuous extensible waist feature 60 improved fit, ease of
application and containment. The continuous extensible 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 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
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I nventl 8fe continuous extensible waistband 57 and 59 may be formed by unitary elements
of the pull-on diaper 20 (i.e., they are not separately manipulative elements secured to the
pull-on diaper 20, but rather are formed from and are extended portions of one or more of

_—

the various layers of the pull-on diaper). In a preferred embodiment, each of the
continuous extensible waistband 57 and 59 comprises a projected member of the chassis
41. Preferably, the continuous extensible waistband 57 and 59 comprises at least one
unitary element or a continuous sheet material that forms a part of the chassis 41 and
continuously extends into the continuous extensible waistband 57 and 59. Alternatively,
the continuous extensible waistband 57 and 59 may be discrete members which do not have
any unitary element that forms a part of the chassis 41. The continuous extensible
waistband 57 and 59 may be formed by joining the discrete members to the waist portions
of the chassis 41.

The continuous extensible waistband 57 and 59 comprises the waist elastic member
80 and an extended portion of at least one of the plurality of layers disposed associated
with the absorbent core 25, such as the topsheet 24 and the backsheet 22. If an additional
layer, such as the inner barrier cuff 54 or an additional liquid absorbing tissue layer, is
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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 embodiment, the adhesive selected is applied in a spiral pattemn
(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 such as is available from Findley
Adhesives under the designation H2120. 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.
The entirety 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 entirety of the 7
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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) length. More
preferably, 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, and the end extended portion 23A of the nonwoven outer cover
23, joined to the 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.
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 entire length of the prestrained 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 and 7 of the chassis 41. Preferably, only a part of the waist elastic
material 80, 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 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



13. The di sposable garnent of CAaiml1 | wherein the nodules of :
ext ensi bi de/()g%&g,t“he extension of 135 %is not greater than about 200
g/ Yext ensi on. "14. The di sposabl e garnent of Caim 11 wherei RCTRSIYYOE es of
extensibility at the extension of 125 %is not greater than about 120
g/ Yext ensi on. 15. The di sposabl e garnent of C aim 15 wherein X ReQgHd200es of
extensibility in the extension range to the extension of about 125 %is
not greater than about 120 g/ %extension. 16. The di sposabl e garnent of
Claim 11 wherein the force to obtain the extension of 125 %is not greater
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extens:gie to provide greater range of extensibility (i.e., extension range) beyond the (s
original length of the waistband panel 6 and 7 of the chassis 41 or the entire

length of the prestrained 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 entirety 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
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operatively joined to the extended portions 72 of the inner barrier cuffs 54, the end
extended portion 23 A 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 202 or 204 is disposed facing the nonwoven outer
cover 23. This disposition of the coverstock layer tends to inhibit the waist elastomeric
material 200 is seen through from the outside because one layer (coverstock layer) is added
to interpose between the waist elastomeric material 200 and the nonwoven outer cover 23.
In another case, the waist elastomeric material 200 is disposed facing the nonwoven outer
cover 23, and the coverstock layer 202 or 204 is disposed facing the inner barrier cuffs 54
and the topsheet 27. This disposition of the coverstock layer tends to reduce the incidence
of red marking on the skin because one layer (coverstock layer) is added to interpose
between the waist elastomeric material 200 and the skin of the wearer. In both cases,
because one of the coverstock layers is eliminated (compared with two layers of the
coverstock layers), bulkiness in the continuous extensible waistband 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 extensible waistband 57 is formed by the waist
elastic member 80 comprising the waist elastomeric material 200 which is prestrained and
then returned to the original untensioned condition in a preferred embodiment. When the
waist elastomeric material 200 returns to its original untensioned condition, the other
components joined to the waist elastomeric material 200 tends to inhibit the waist
elastomeric material 200 to return its original untensioned length. Therefore, the waist
elastomeric material 200 can not utilize the whole extensibility. However, in the
embodiment described above, since bulkiness in the continuous extensible waistband 57
reduces, the waist elastomeric material 200 can return as close as its original untensioned
length. Therefore, the waist elastomeric material 200 becomes to have more available
extensibility.

Alternatively, the waist elastic member 80 may comprise one layer of the waist
elastomeric material 200 without any coverstock layers. In the side portions 57B of the
extensible waistband 57, the waist elastomeric material 200 is interposed and joined
directly between the extended portions 72 of the inner barrier cuffs 72 and the end
extended portion 23A of the nonwoven outer cover 23. In the central portion 57A, the
waist elastomeric material 200 is interposed and joined directly between the end extended
portion 24A of the topsheet 24 and the nonwoven outer cover 23. This structure is also
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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
elastomeric material. Preferably, both members 70 and 80 are disposed

like a single
with no gap.

Therefore, it is perceived that the extensible ear 46 and 48 and the side portion 57B and
59B of the continuous extensible waistband 57 and S9 comprise a continuous single

elastomeric material between thé 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 components, 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

Co (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 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%).
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Both the side elastic member 70 and the waist elastic member 80 are disposed not
to overlap to each other in the longitudinal direction, therefore, the side elastomeric
material 124 and the waist elastomeric material 200 also do not overlap. Because the side
elastic member 70 and the waist elastic member 80 are not structurally overlapped, each
member 70 and 80 comprises a single material of extensibility, therefore it has substantially
homogeneous property of extensibility. This allows the applicator to extend the pull-on
diaper 20 smoothly without feeling the change of force applied during extending for
application of the pull-on diaper.

The seams 32 each joins 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 September 2, 1997, and U.S. Patent No. 5,685,374
issued to Buell et al. on November 11, 1997. Preferable seams are disclosed in European
Patent Application No. 96118654.1 titled “Thermal Joining of Webs” filed on November
21, 1996 (Christoph J. Schmitz).

In a preferred embodiment, the outer side edge 46D and 48D is non-parallel to the
inner side edge 46C and 48C and is non parallel to the longitudinal center line 100. The
outer side edge 46D and 48D projects laterally outwardly proximate the lower end edge
46B and 48B. The extensible ear 46 and 48 has a lateral width L1 between the inner side
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the outer side edge 46D and 48D proximate the higher end edge 46A and 48A. Therefore,
the available elastomeric material quantity in the lateral direction of the extensible ear 46
and 48 is greater proximate the lower end edge 46B and 48B than proximate the higher
end edge 46A and 48A. The extensibility proximate the lower end edge 46B and 48B is
enhanced. In addition, because both extensible ear 46 and extensible ear 48 have greater
lateral width (i.e., available elastomeric material quantity) proximate the lower end edge
46B and 48B, lateral width (i.e., available elastomeric material quantity) further becomes
greater proximate the lower end edge 46 B and 48B by combining the extensible ear 46
and the extensible ear 48. Because of the configuration being greater width proximate the
lower end edge 46B and 48B, the pull-on diaper has more elastomeric material quantity
available about the leg openings while the pull-on diaper maintains elastomeric material
quantity about the waist opening. Therefore, the pull-on diaper does not give too high
pressure to the skin causing the negative skin incidence about the leg openings while
maintaining a sustained fit about the waist opening. In a 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 lower portion 32A of the seam 32, Further, as explained hereinabove, the
waist elastic member 80 is joined to the waistband panel 6 and 7 of the chassis 41 in a
tensioned (prestrained) condition and allowed to return to the substantially untensioned
condition while the side elastic member 70 is joined to the extensible ear 46 and 48 in an
P untensioned condition. Therefore, the circumference of the pull-on diaper 20 about the
continuous extensible waist feature 60 further becomes smaller under an untensioned
condition than the circumference of the pull-on diaper 20 through a portion of the
extensible ear 46 and 48. This configuration further improves a sustained fit about the
waist opening while reducing the skin incidence about the leg openings. Herein
“circumferential direction” refers to a direction along the waist opening in an assembled
configuration of the pull-on diaper. Herein “circumference” refers to a length of the pull-
diaper. along the circumferential direction.
The continuous belt zone 38 is formed by the front and back extensible ears 46 and
48, a part of the chassis 41, and the continuous extensible waist feature 60 as shown in Fig.
1. The continuous belt zone is that portion or a belt-like zone of the pull-on diaper which
is extensible such that the circumference of the continuous belt zone is extended for
application of the pull-on diaper 20. When the pull-on diaper 20 is applied to the wearer,
the pull-on diaper 20 must be extended to secure wider waist opening and wider leg
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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
configuration shown in Fig. 1, encompassed by the waist edge 151 and 155 of the puli-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 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 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 of the continuous belt
zone 38 along the waist edge 151 and 155 may be from 200 mm to 500 mm in an
untensioned condition, preferably from 250 mm to 400 mm. The circumference of the
continuous belt zone 38 along the waist edge 151 and 155 extends up to at least 650 mm,
preferably at least 700 mm, more preferably at least 750 mm (extended circumference).
The circumference of the continuous belt zone 38 along the line 35 may be from 300 mm
to 550 mm, preferably from 350 mm to 500 mm. The least height of the continuous belt
zone 38 measured along the seams 32 may be from 50 mm to 150 mm, preferably from 80
mm to 120 mm. The height of the continuous waist belt zone 37 (i.e., continuous
extensible waist feature 60) may be from 5 mm to 40 mm, preferably from 15 mm to 30
mm. The combined lateral length of the extensible ears 46 and 48 in one side of the pull-on
diaper 20 along the line 35 is from 50 mm to 120 mm, preferably from 60 mm to 100 mm.

The pull-on diaper having a configuration shown in Fig. 3, when it becomes an
assembled configuration, lowers the pressure to the skin of the wearer locally especially
about the leg openings 34 because the extensible ear 46 and 48 has greater lateral width
(available extensibility in the lateral direction) proximate the lower end edge 46B and 48B.
If necessary, the side elastomeric material 124 may use a material having lower SCRF50%
force to further lower the pressure about the leg openings 34. However, lowering the
SCRF50% force about the leg openings 34 may result in losing sustained fit for the whole
pull-on diaper. Therefore, raising the pressure about the waist opening 36 may be
necessary to achieve a sustained fit for the whole pull-on diaper. This may be achieved by
prestraining only the waist elastomeric material 200 before joining to the waistband panel 6
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and 7. In addition, the waist elastomeric material 200 may use a material having a higher
SCRF50% force to further raise the pressure about the waist opening 36. These
combinations of force distributions allow the pull-on diaper to achieve a sustained fit about
the waist opening with less incidence of red marking on the skin about the leg openings.
Alternatively, the pull-on diaper having a configuration shown in Fig. 3, when it becomes
an assembled configuration, may provide a sustained fit about the leg openings and less
incidence of red marking on the skin about the waist opening. This can be achieved, for
example, using a material having lower SCRF50% force for the waist elastomeric material
200 to lower the pressure about the waist opening 36. The side elastomeric material 124
may use a material having a lower SCRF50% force. Further, the side elastomeric material
124 may be prestrained before joining to the ear panel 6 and 7.

Fig. 14 shows an alternative embodiment of the pull-on diaper 20. As shown, the
outer side edge 46D and 48D of the extensible ear 46 and 48 may extend parallel to the
longitudinal center line (not shown in Fig. 14) and is parallel to the inner side edge 46C and
48C. In addition, the extensible ear 46 and 48 has generally the same length L3 of the
elastomeric material in the lateral direction proximate the lower end edge 46B and 48B and
proximate the higher end edge 46A and 48A such that the extensible ear 46 and 48
provides generally the same available elastomeric material quantity in the lateral direction in
the extensible ear 46 and 48.

In another preferred embodiment where the pull-on diaper shown in Fig. 14
becomes an assembled configuration, the initial circumference of the continuous belt zone
38 along the waist end edge 151 and 155 may be from 210 mm to 510 mm in an

(9 untensioned condition, preferably from 260 mm to 410 mm. The circumference of the
continuous belt zone 38 along the waist edge 151 and 155 extends up to at least 650 mm,
preferably at least 700 mm, more preferably at least 750 mm (extended circumference).
The circumference of the continuous belt zone 38 along the line 35 may be from 300 mm
to 540 mm, preferably from 390 mm to 490 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 from 15 mm to 30
mm. The combined lateral length of the extensible ears 46 and 48 in one side of the pull-on
diaper 20 along the line 35 is from 50 mm to 120 mm, preferably from 60 mm to 100 mm.

The pull-on diaper having a configuration shown in Fig. 14, when it becomes an
assembled configuration, may provide a sustained fit about the waist opening and less
incidence of red marking on the skin about the leg openings. To achieve it, the side
elastomeric material 124 may use a material having lower SCRF50% force. Coincidentally,



13" 109%& () -
10/ 111 10% / &l oreodf } A<uVv7 1

11 %% 109&

“y109%& () - FO$109& ()-f10%& ()- 10// 10//

()-X &YA0%& ()-8&9A0% & () - F 109%& ()-:!" "100ppg ()-TCT/US148

"109& ()-el mo{uV4 1!f& 10%& ()- $y10%& ()-, 109%& ()- 10 10 1g (?- EJQO%?UZ()

-F"109%& () -
109& ()-!109%& ()--a?PB4 1 10!3, 9409%& ()

=8 PB4 1 10 10 10! " 10%& ()3$+l T 109K () - 3+" 10%
3 "10% ()- 3 "10%& (

21098 () - m#ty109&' ()-f @O%& ()-/~ @1 10!-10%G& () - | #f 109438 () - mlO%B& () -

the force of the waist elastomeric material 200 may be raised by using a material having
higher SCRF50% force. The waist elastomeric material 200 may also be prestrained
before being joined to the waistband panel 6 and 7 for that purpose. Conversely, the pull-
on diaper having the configuration shown in Fig. 14, when it becomes an assembled
configuration, may provide a sustained fit about the leg openings and less incidence of red
marking on the skin about the waist opening. It is achieved by using a material having
lower SCRF50% force for the waist elastomeric material 200. Coincidentaily, the force of
the side elastomeric material 124 may be raised by using a material having higher
SCRF50%. The side elastomeric material 124 may also be prestrained before joined to the
ear panel 10 and 11 for that purpose.

Fig. 15 shows an alternative embodiment of the pull-on diaper 20. As shown, the
outer side edge 46D and 48D is non-parallel to the inner side edge 46C and 48C and is
non-parallel to the longitudinal center line (not shown in Fig. 15). The outer side edge
46D and 48D projects laterally outwardly proximate the lower end edge 46B and 48B.
Therefore, the extensible ear 46 and 48 has a lateral width L5 between the inner side edge
46C and 48C and the outer side edge 46D and 48D proximate the lower end edge 46B and
48B, and a lateral width L4 between the inner side edge 46C and 48C and the outer side
edge 46D and 48D proximate the higher end edge 46A and 48A. The lateral width L4 is
greater than the lateral width L5, therefore, lateral width (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 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 (available
elastomeric material quantity) proximate the higher end edge 46A and 48A, lateral width
(available elastomeric material quantity) further becomes greater proximate the higher end
edge 46A and 48A by combining the extensible ear 46 and the extensible ear 48. 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 such that the seam 32 projects laterally
outwardly proximate the higher portion 32B of the seam 32 as shown in Fig. 16. In Fig.
16, because the waist elastomeric material 200 is prestrained before joining to the
waistband panel 6 and 7, the circumference along the continuous extensible waist feature
60 is a little contracted. If the waist elastomeric material 200 is further prestrained, the
circumference along the continuous extensible waist feature 60 becomes smaller than the
circumference of the pull-on diaper 20 through a portion of the extensible ear 46 and 48 as
shown in Fig. 17. As a result, the shape of the pull-on diaper 20 in the assembled
configuration may become similar to the shape shown in Figs. 1 and 13. However, because

SN
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of the original-conﬁguration of the extensible ear 46 and "/18 having greater lateral width
proximate the higher end edge 46A and 48A, the pull-on diaper 20 shown in Fig. 17 still
has greater elastomeric material quantity proximate the higher end edge 46A and 48A.

In another preferred embodiment where the pull-on diaper shown in Fig. 15
becomes an assembled configuration, the initial circumference of the continuous belt zone
38 along the waist end edge 151 and 155 may be from 220 mm to 520 mm in an
untensioned condition, preferably from 270 mm to 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 the continuous belt zone 38 along the line 35 may be from 300 mm
to 530 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 from 15 mm to 30
mm. The combined lateral length of the extensible ears 46 and 48 in one side of the pull-on
diaper 20 along the line 35 is from 50 mm to 120 mm, preferably from 60 mm to 100 mm.

The pull-on diaper having the configuration shown in Fig. 15, when it becomes an
assembled configuration, lowers the pressure to the skin of the 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 SCRF50% force about the waist opening 36 may result in losing
sustained fit for the whole pull-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 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 and less incidence of red marking on the skin about the waist
opening. Alternatively, the pull-on diaper having a configuration shown in Fig. 15, when
it becomes an 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 SCRF50% force. Further,
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the waist elastomeric matenal 200 may be prestrained before joining to the waistband

panel 6 and 7.

The continuous belt zone 38 contributes to dynamically create fit force in the pull-
on diaper 20 when positioned on the wearer, to maintain the pull-on diaper 20 on the
wearer. Although higher fit force generated by the continuous belt zone 38 is preferable
for sustained fit for the pull-on diaper, the continuous belt zone 38 generating the higher fit
force causes difficulty in applying the pull-on diaper to the wearer because the applicator of
the pull-on diaper must apply higher force to the pull-on diaper to extend the continuous
belt zone 38 such that the wider waist opening and wider leg openings are secured.
Because the continuous belt zone 38 comprises the side elastomeric material 124 and the
waist elastomeric material 200, both elastomeric materials must be extended during the
process of pulling on the pull-on diaper. Therefore, the property of extensibility of the
continuous belt zone 38 including the side and waist 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 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 (e, 0 %). The extension is calculated from the equation: ((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 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 along the
waist border of the continuous belt zone 38 (i.e., the waist edges 151 and 155 of the
continuous extensible waist feature 60).

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

The continuous belt zone 38 also has a force versus extension curve in the
extension range and a modulus of extensibility in the extension range. The force versus
extension curve represents a relationship of a force required to extend the continuous belt
zone 38 and an extension of the continuous belt zone 38. The modulus of extensibility
represents a rate of force change to extension change and is expressed in the unit of
g/%extension (grams/percent extension). The method to obtain the modulus of
extensibility is set forth below. The higher modulus of extensibility means higher rate of
force change to extend the continuous belt zone 38. When modulus of extensibility
becomes dramatically 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 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 preférable.

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
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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 8,000 g.

Fig. 18 shows one preferred example of the force versus extension curves of the
continuous belt zone 38 of the pull-on diaper. Fig. 19 shows the modulus of extensibility
versus extension curve of the example shown in Fig. 18. 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.

The methods to obtain a force versus extension curve of the continuous belt zone e
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”.
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(1) The sample diaper to be tested should be taken from the bag
(2) Measure the diaper inside circumference at the waist edge of the diaper using

measuring tape without stretching diaper during the measurement

(Untensioned Diaper Circumference)
This test method involves the following equipment below.

(1) Tensile/Cycle Tester Instron Model 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
(4) #ofCycle: | cycle
(5) Break Sensitivity : 75 %
(6) Load Limit: 10,000 g
() Calculation Input : Untensioned Diaper Circumference, Load Point at 500 g,
1,000 g, 2,000 g, 3,000 g, 4,000 g, 5,000 g, 6,000 g
(8) Calculation Results : Diaper Circumference at 0 g (=untensioned), extension
at load point at 500 g, at 1,000 g, at 2,000 g, at 3,000 g, at 4,000 g, at 5,000
g, at 6,000 g, at Peakload, Load at Peak, circumference at peak load
Diaper circumference at certain load point is calculated as below
(Diaper Circumference) = (Untensioned Diaper Circumference) -+
(extension) x 2
Extension at certain load point is calculated as below.
(Extension) = (Extended. Diaper Circumference - Untensioned Diaper
Circumference) / (Untensioned Diaper Circumference)
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The test method is executed as below.

(1) Prepare sample diapers and measurement data

(2)  Set up the Instron Loadcell and Jog following the Instron Setting above then
calibrate the Loadcell

(3) Loginto the TestWorks system

(4) Choose tensile test method from the method list tool bar, then let Control
Panel, Load Meter, Extension Meter, and Handset show up on the screen

(5) Enter the Untensioned Diaper Circumference data into gauge length in the
calculation input

(6) Set up the Gauge Length using a ruler following the Gauge Length Setting
descnibed above
(Example : Untensioned Diaper Circumference = 380 mm -> Gauge Length =
380/2-30 = 160 mm)

(7 Reset the Load in the Load Meter and Extension in the Extension Meter

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

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

(12) When the measurement has been done, the jog returns to the original 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)

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

(3) “Modulus of extensibility” is obtained by dividing the force difference
between two successive data. points by the extension difference bewteen the
two same points
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(4)  “Modulus of extensibility versus extension curve” is obtained by plotting the
modulus of extensibility obtained in the step of (3) against diaper extension in
percent

As stated above, the continuous belt zone 38 creates fit force in the puil-on diaper
20 when positioned on the wearer, to maintain the pull-on diaper 20 on the wearer. The
continuous belt zone 38 further includes a zone of extensibility which comprises elastic
materials such as the side elastomeric material 124 and the waist elastomeric material 200.
The zone of extensibility may further include a leg elastomeric material. The leg
elastomeric material comprises elastomeric material such as the elastic strands 64 as shown
in Fig. 3. The leg elastomeric material may comprise the material used for the side

¢

elastomeric material 124 or the waist elastomeric material 200. Herein “zone of
extensibility” refers to a continuous area or a continuous zone of the pull-on diaper
rendered extensible by an elastomeric material having the form of a continuous plane layer
with or without apertures, or the form of strands which are not connected to each other.
The zone of extensibility is that portion in the continuous belt zone 38 which 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). The skin contact pressure.in the
zone of extensibility may not be uniform 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
i 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
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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 0.65 psi, more preferably not greater than about 0.55 psi. The
method to obtain the skin contact pressure of the elastomeric material pressing on the skin
is set forth below.

The skin contact pressure of the elastomeric material pressing on the skin within
the zone of extensibility about the waist opening 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 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 materal
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 S8 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
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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 entitled
“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 absorbed by ductility of the material has been deducted. The sensing
part is composed of an air pack made of a very soft thin film, of a tube introducing to the
main unit and the measured value is converted into DC output (10mV = 1gf/cm?).

This test method requires sample preparation below.

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

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

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

(1) Air-pack AMI Co., Ltd Model @15mm
(2) Main Unit AMI Co., Ltd AMI 3037-2
(3) Option Unit AMI Co., Ltd AMI 3037-2B
(4) Air Cylinder AMI Co., Ltd
(5) Calibration Set AMI Co., Ltd
(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
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This test equipment described above requires the setting below.

(1) Connect the output cable to the output connector of the main unit and
connect the opposite side of the output cable to the data collector

(2) Turn'on the power

(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
and ambient pressure, wait 3 seconds

(7) Insert the pin into the hole of the gear whose color is the same with the air
pack, turn the gear until the pin comes to the end

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

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

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

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

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

This method requires a standard mannequin as below.

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

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

Circumference at the waist line : 460mm
N Circumference at the lower torso line : 470mm
Circumference at the crotch crease line: 310mm
Circumference at the thigh line : 275mm
Height of the torso : 75mm
Crotch angle : about 60 degrees

The actual dimension of the standard mannequin for a diaper designed to fit the
wearer weighing from about 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
Circumference at the thigh line : 290mm

Height of the torso : 80mm
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Crotch angle : about 60 degrees

The actual dimension of the standard mannequin for a diaper designed to fit the
wearer weighing from about 13.0 kgs or above is shown below.

Circumference at the waist line : 520mm
Circumference at the lower torso line : 530mm
Circumference at the crotch crease line: 350mm
Circumference at the thigh line : 305mm
Height of the torso : 85mm
Crotch angle : about 60 degrees

The measurement points for the waist elastomeric material and the side elastomeric
material are determined as below.

Point P1 is the point of the minimum radius of the waist curvature line at the right
side of the torso portion. Point P2 is the point of the minimum radius of the waist
curvature line at the left side of the torso portion. Point P3 is the point at the
center of the back of the torso portion. Point P4 is the point at the center of the
front of the torso portion. The for the measurement point P1, P2, P3, and P4
should be mounted about 10mm below the waist line and should be fully covered
by the waist material of the sample diaper. Point PS5 is the point at the front of the
right leg portion and point P6 is the point at the front of the left leg portion. The
Air-packs for the measurement point P5 and P6 should be mounted right under the

L

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.

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

(3) Place two Air-packs at the point P1 and P2 and measure the pressure

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

(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 gf/cm?)

(9 Repeat the step 2 to 8 for 1 sample diaper

The data is evaluated as below.

(1) “Local average skin contact pressure within the zone of extensibility” is
_obtained by convert the measured voltage into psi (10mV = lgm/cm?)

(2) “Skin contact pressure of the elastomeric material pressing on the skin ” is
then obtained in psi by dividing the “local average skin contact pressure
within the zone of extensibility” obtained above by the percent area of the
elastomeric component

It is understood that the examples and embodiments described herein are for
illustrative purpose only and that various modifications or changes will be suggested to one
skilled in the art without depending from the scope of the present invention.
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WHAT IS CLAIMED IS:

1. A disposable garment having a front region, a back region, a crotch region

between the front region and the back region, the disposable garment comprising:

a chassis having a topsheet, a backsheet joined with the topsheet, and an
absorbent core interposed between the topsheet and the backsheet, the chassis having
a central panel having a waist edge and side edges, an ear panel having a waist edge,
and a waistband panel in the front region and the back region, wherein the ear panel
extends laterally outwardly from each side edge of the central panel, and the
waistband panel extends longitudinally outwardly from the waist edge of the central
panel and the waist edge of the ear panel,

a waist elastomeric material joined to and extending continuously along the
waistband panels in the front region and the back region so as to form a continuous
extensible waistband in the front region and the back region,

a side elastomeric material joined to the ear panel so as to form extensible
ears, wherein the side elastomeric material and the waist elastomeric material are
separate elements and are disposed so as not to overlap to each other, and

seams joining each ear panel to a corresponding portion in the opposite region
so as to form two leg openings and a waist opening such that the extensible
waistbands form a continuous extensible waist feature.

2, The disposable garment of Claim 1 wherein the waistband panel comprises a substantially
non-elastic material, the waist elastomeric material is prestrained and is joined to the substantially
non-elastic material and the waist elastomeric material and the substantially non-elastic material are
subjected to mechanical stretching to form the extensible waistband being extensible beyond the

length of the substantially non-clastic material.

3. The disposable garment of Claim 2 wherein the waist elastomeric material and the
substantially non-elastic material are subjected to mechanical stretching before the waist elastomeric

material returns to the substantially unintensioned condition.

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

5. The disposable garment of Claim | wherein the waist elastomeric materials
comprise two separate elements, one of which is joined to the waistband panel in the
front region, the other of which is joined to the waistband panel in the back region,
wherein the two elements are connected to each other at the seams.

y
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elastomeric material are disposed substantially continuously between the waist opening and the leg
opening to form a composite elastomeric network extending between the waist opening and the leg
openings the composite side elastomeric network exhibits a behavior of extensibility like a single

elastomeric material.

7. The disposable garment of Claim 1 wherein the backsheet comprises an inner
barrier film and a nonwoven outer cover, and wherein the nonwoven outer cover is
superposed outside the inner barrier film. -

8. The disposable garment of Claim 7 wherein the extensible waistband
comprises an extended portion of the outer cover and the waist elastomeric material.

9. The disposable garment of Claim 7 wherein the extensible ear comprises an
extended portion of the outer cover and the side elastomeric material.

10.  The disposable garment of Claim 1 wherein the waist elastomeric material is
superposed inside an innermost surface of the garment.

11. A disposable garment having a front region, a back region and a crotch region
between the front region and the back region, the disposable garment comprising: a
chassis, a waist elastomeric material, a side elastomeric material, and seams joining
parts of the disposable garment in the front region to parts of the disposable garment
in the back region so as to form a waist opening and leg openings, wherein

the garment has a continuous belt zone which is formed by at least the waist
elastomeric material and the side elastomeric material,

the continuous belt zone is extensible in an extension range up to an extension
of at least about 125 %, the continuous belt zone has a modulus of extensibility in the
extension range,

the modulus of extensibility at the extension of 125 % is not greater than
about 150 g/%extension, and

the force to obtain the extension of 125 % is not greater than 5,000 g.

12, The disposable garment of Claim 11 wherein the modulus of extensibility in
the extension range up to the extension of about 125 % is not greater than about 150
g/%extension.
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15.  The disposable garment of Claim 15 wherein the modulus of extensibility in

the extension range up to the extension of about 125 % is not greater than about 120

g/%extension.

16.  The disposable garment of Claim 11 wherein the force to obtain the extension
of 125 % is not greater than about 4,500 g.

17.  The disposable garment of Claim 11 wherein the continuous belt zone has an
initial circumference of between about 220 mm and about 500 mm.

18.  The disposable garment of Claim 11 wherein the continuous belt zone is
extensible up to a circumference of at least 650 mm.

19.  The disposable garment of Claim 11 wherein the chassis has a central panel
having a waist edge, and a waistband panel extending longitudinally outwardly from
each waist edge of the central panel in the front region and the back region, wherein
the waistband panel has an original length before the waist elastomeric material is
joined thereto, and is joined the waist elastomeric material to form an extensible
waistband, wherein the extensible waistband is rendered extensible such that the
extensible waistband extends beyond the original length of the waistband panel.

20.  The disposable garment of Claim 11 wherein the chassis has a central panel
having side edges, and an ear panel extending laterally outwardly from each side edge
of the central panel in the front region and the back region, wherein the ear panel is
joined the side elastomeric material to form an extensible ear, wherein the extensible
ear is formed from a "zero strain" stretch laminate.

21. A disposable garment of the type of worn about the torso of a wearer, the
garment having a front region, a back region, a crotch region between the front
region and the back region, a waist opening, and leg openings, wherein
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on the skin of the standard mannequin is not greater than about 8 C‘JS psi.

22.  The disposable garment of Claim 21 wherein the skin contact pressure of the
side elastomeric material and the waist elastomeric material pressing on the skin of
the standard mannequin is not greater than about 0.65 psi.

23.  The disposable garment of Claim 22 wherein the skin contact pressure of the
side elastomeric material and the waist elastomeric material pressing on the skin of

the standard mannequin is not greater than about 0.55 psi.

24, The disposable garment of Claim 21 wherein the skin contact pressure of the
side elastomeric material and the waist elastomeric material pressing on the skin of
the standard mannequin is not less than about 0.1 psi.

25.  The disposable garment of Claim 24 wherein the skin contact pressure of the
side elastomeric material and the waist elastomeric matenal pressing on the skin of
the standard mannequin is not less than about 0.2 psi.

26.  The disposable garment of Claim 21 wherein the difference between the
highest skin contact pressure and the lowest skin contact pressure of the side
elastomeric material and the waist elastomeric material pressing on the skin of the
standard mannequin is not greater than about 0.65 psi.

27.  The disposable garment of Claim 26 wherein the difference between the
highest skin contact pressure and the lowest skin contact pressure of the side
elastomeric material and the waist elastomeric material pressing on the skin of the
standard mannequin is not greater than about 0.45 psi.

28.  The disposable garment of Claim 21 wherein the side elastomeric material is
in the form of a continuous plane layer.
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