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DI SHOSABLE AB{(¥aNds3ARTI CLE HAVI NG | MPROVED SOFT BARRI ER CUFFp&T /70876

The/present invention relates to disposable absorbent articles. Exanples of

such di sposabl e absorbent articles include Hisposable underwear, taped

di‘apers, pull-on diapers, training pants, incontinence articles, catanenial

devi ces, and di sposabl e panties for nenstrual use. The present invention

nore particularly relates to di sposable absorbent articles having an

i mproved soft 15 barrier cuff. BACKGROUND Di sposabl e absorbent articles

such as di sposabl e underwear, D}gﬁ)@gqg@_% ﬂ%SWQEN?%éTRﬂ_ | apers, training
S

pants, incontinence articles, catanenla evl ces | gosa |l e panties for
menstrual use and the |ike BAYINGIMPROVED SOFABARRI Rr@-’ﬁﬁj or function of
di sposabl e absorbent articles is to absorb and contain body exudates. Such
articles are also intended to prevent body exudates fromsoiling, wetting,
or otherwi $e cont ani nati ng clothing or other articles, such as bedding, 25
that conme in contact with the wearer. The nost common node of failure for
such products occurs when body exudates | eak out of the gaps between the
arti.cle and the wearers |leg or wai st to adjacent clothing because they are
not imredi ately absorbed within the arti cEEELD'his is npost evident with

| oose fecal material which is not easily absorbed by the absorbent article
and-tends to "float” 30 on the top surface of the absorbent article. To

i nprove tH@ cont ai TherRregent inveation elates do dispnsable abserbentartides. | Examples

known to provieflesudhr disposabld absbrijentparticiest fitivds RASseYableNsidieBhr, taped
articles. Exanples of .barrier. cuffs, o scl osed v

uc t r, flahos are di,sc arllous
patent publ i c ARG PHI-OT giapers; tiFining pants, ingentingnsg @rtigles Latamepig! devices,
"Di sposabl e Alandr disposable @antidsy forg menstrual use. The present invention more
particularly relates to disposable absorbent articles having an improved soft

15  barrier cuff.

BACKGROUND

Disposable absorbent articles such as disposable underwear, taped
20 diapers, pull-on diapers, training pants, incontinence articles, catamenial devices,
disposable panties for menstrual use and the like are well known in the art. The
major function of disposable absorbent articles is to absorb and contain body
exudates. Such articles are also intended to prevent body exudates from $oiling,
wetting, or otherwise contaminating clothing or other articles, such as bedding,
25 that come in contact with the weager. The most common mode of failure for such
products occurs when body exudates leak out of the gaps between the article
and the wearer's leg or waist to adjacent clothing because they are not
immediately absorbed within the article. This is most evident with loose fecal
- material which is not easily absorbed by the absorbent article and tends to "float”

30 on the top surface of the absorbent article.

To improve the containment by the disposable absorbent articles, it is well
known to provide barrier cuffs or flaps in the disposable absorbent articles.
Examples of such barrier cuffs or flaps are disclosed various patent publications

35 suchas U.S, Patent No. 4,909,803 entitled "Disposable Absorbent Article Having
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El astici zed Weapgl3osissued to Aziz et al. on March 20, 1990; FEUPIAEE No.
4,695,278 entitled "Absorbent Article Havizng Dual Cuffs" issued to Lawson
on Septenber 22, 1987; and U. S. Patent No.” 4, 795,454 entitled "Absorbent
Article Having Leakage-Resistant Dual Cuffs" issued to Dragoo on January 3,
1989. 5 For many such barrier cuffs or flaps, while the soft and
conformabl e properties of nonwoven webs used therein are expected, the

barrier propEidsficizedrElaps' issaledoto Agizr etval. o0 Mamiv 201 H890p k. &i atent No.

f [ f ; W [ . 0 7
entit] od -0 iDSATE SRfod ABRIDRRTANRIL iy, Chiah Cte T8huep to talibnTed |
Butt, Sr. et Septeroberddr1RE% ang, U-ﬁ)%atgggbl@sf’g%ﬁ%@ﬂ@ﬂﬁl AbserRENt Adiciat ed
webs and spu;l%ggﬁ%@aéﬁgpb%is@ambamuﬁa%wé&fb PRitfod 6n Uamisryes, 11989,

cont ai nnent the barrier cuffs or flaps. However, those
| ami nat edSwebs may not be soft, conformabl e and breat habl e enough, thus

3ometi mes ﬁausi ngFakim?w sucHebarrien dufis okiflapsf wiile fHe softaard ,canfoimableg
i aper rash, erythema.(i.e. . re . : o)

mr ke, ConoeRURATHSS of monivavehSHRES Useq iRhoih e, pBRAEH Cthel BEnfdr 1536y
conf or mabl e therpef is alsodmpoirtanb 40 ensure: the contsinmenh functing afbecdispasabient
function of i e tn&TE ) "i
SUMMARY The SPaabePPaRRRS?, 0. PGt NG 3 62 781 of é's%s‘%ﬁpé’sa%'so‘?%’é“a‘g"‘ With
arti cl e. 1The lmprpedaBratainmment,Means) issted to Bt 36 Ltaall P&f%bfﬂém ud 996

2bsor bent sl LOE e R R o the bk ahent: ant

absorbent core”di sppsed, . between.the topsheet, an S ; a

barrier cuff SRHW?&P;’BF@%Mé@dEPe MAYvE ﬁ"espgptam%pt f"r@ﬁépo&ieﬁ?ﬁ bgﬂgee(

bei ng j oi ned cuffs bhélapsp sloaever thosd aminatesl webls mayenotdensefl, donfermabie aod

surface of t e Ml f rd : ' Ve

navi ng. a vat STeRB8DE; ShpusH InfE ool calSH LA vibrBbRIOR he&in 6ithe

15 wearer, including diaper rash, erythema (i.e., redness), heat rash, abrasion and

pressure marks. Consequently, there is still a need to improve the soft and
conformable properties of the barrier cuffs while ensuring the containment
function of the disposable absorbent articles.

20 SUMMARY

The present invention is directed to a disposable absorbent article. The
disposable absorbent article comprises a liquid pervious topsheet; a’ liquid
impervious backsheet combined with the topsheet; an absorbent core disposed

25 between the topsheet and the bagksheet; and a barrier cuff having a proximal
edge and a distal edge, the proximal edge being joined to the topsheet and the
distal edge being away from the top surface of the topsheet. The barrier cuff
comprises a single layer web having a water resistance value of at least about
150 mmH,0, and an average bending force value of less than about 25 mg

30  cmZcm.

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.

35



150 mmH err] O, and an_average bending force value of |ess thap
30 cn err]/@fﬁ99ﬂ§&8§e and ot her features, aspects, and advant% @g’g%#mfz’%
present invention will becone evident to those skilled in the art froma~
readi ng of the present disclosure. 35 99/ 23983

PCTI US97/ 20676 3 BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification
concludes with clains particularly pointing out and distinctly claimng the
invention, it is believed that t he |nvent|on Wi II be better 5 understood
fromthefollovvlng descri BRlah DESQGR & QR IHEDRAWKNGSi ch is taken in
conjunction wth the accorrpanyl ng draw ngs and V\:hl ch I | ke desi gnat | ons are

used to desi gnat st antig I dentical elenments, and in which:
Fig. 1is a pl an "Eﬁ sae'ab%éym%\cyﬁﬁwmﬁ!alms Ratticuiagy RoINing @'éts@m(lbent

ar éll C: e of tc{i@nrrutﬂs'saaﬁnungmaetm@éhtmvuﬂ& fberévélﬁﬂwéluﬁweaifﬁélnh@? AN better
under | yi ng structur i nner, sur.face e a e.fac

Vi ewer ; Y Iélgg @J@OQS Jreias '?efq?'Pwm descriptign Q?Fﬂr@m m%g\'m&éﬁ
a:c ong tEe 1%akerecin oconjunetich 2with e . hccémpanpings draedirags - aegt Wﬂdﬁf F_ﬁk@\iv
of .anot her egho ection ling 3-3 0 K
% FsigfidtEhs g Ul o, YRGS, Mbsldiiany -eRles . Aaieder mrd i

t he di sposalwfucia-bsorbent article of the present invention in a typical in
use configurati on Fig. 5is a cross-sectional view taken along the section

i ne 5- 5 of Fig.4
th 1 is a plan view of a preferred embodiment of the disposable
absorbent article of the present invention having portions cut away to reveal
underlying structure, with the inner surface of the article facing the viewer;

Fig. 2 is a cross-sectional view of a preferred embodiment taken along the
15 section line 2-2 of Fig.1;

Fig. 3 is a cross-sectional view of another preferred embodiment taken
along the section line 3-3 of Fig.1;

20 Fig. 4 is a perspective view of another preferred embodiment of the
disposable absorbent article of the present invention in a typical in use
configuration;

Fig. 5 is a cross-sectional view taken along the section line 5-5 of Fig.4;

Figs. 6A and 6B are schematic diagrams illustrating a specimen used for
measuring bending force value; and

Fig. 7 is a graph showing the bending hysteresis curve of a measured
30 specimen.



25 Figs. 6A and 6B are schematic diagrans illustrating a spe & gjy for
measur ng benWom9p/23883ce value; and Fig. 7 is a graph show ng tllﬁ(gﬁg% ?’ﬁ
hysteresis curve of a neasured 30 specinmgn. WO 99/ 23983

PCT1US97/ 20676 4 DETAI LED DESCRI PTION Al cited references are incorporated
herein by reference in their entireties. Ctation of any reference is not
an adm ssion regardi ng any determ natlon as to 5 its availability as prior
art to the clained invention. As_u e term "absorbent article"
refers to devices which absorb aHdg : JWN¥at es, and nore
specifically, refers to devi ces V\/mch are pl aced aga| nst or in proximty to

t he body of the V\ﬁ@ to absor b and con'ég%‘g b ari ous XUdn&%St

di scharged from JeTerqNees Are IRGAMRQY; pgrem Y€ MFe‘-‘r'@u e'tr(? EISS; be
absor bent ar Citatiers ofvahy heiarencaais nottam ddohigsiom eedardingeamyl determimation as to
restored or re they are intended to be
di scar ded® af &t%%\%%%gﬂ%?g p?ézgétﬁg preidééé?’f‘/é""?o be recycl ed, conposted or

ot herwi se di sposed of in an environnmentally conpati bl e nanner) A preferred

15 enbodi ment. of ASughPRiehE! 166 iehhc dsartenP BRRAN rdiEHeRS! BBiEds Wificn

dlsposable absorbent articl | aper hown 1 n her el n,

the term " di absgrb ar@fmamttzpdarﬁwgtﬁs@@ﬁfi "Apke %nq&lfgfaﬂ)érrsfﬁr@ t%*fewos;v whielnt s
and i nconti ngrd IQ@é@QQélﬁsh@f in p?romlﬂ tatmstboﬁtmfltmweatéﬂta@b@brb hﬁd\a@nta‘m

2ppi | cabl® ¢ oS00 B ok B SR e 3! 50 e
i ncont i nencehéreirets descritien absenbent antithesgwhivhnare, nati |atmdeldotbdm faunderéd oer s,
fem nine hygigaQ, A8 EERTEd of Fétiseid APEbSorbBREaltdR (i.e., they are intended to be
discarded after a single use and, preferably, to be recycled, composted or
otherwise disposed of in an environmentally compatible manner). A preferred
15 embodiment of an absorbent article of the present invention is the disposable
absorbent article, diaper 20, shown in Fig. 1. As used herein, the term "diaper”
refers.to an absorbent article generally worn by infants and incontinent persons
that is worn about the lower torso of the wearer. It should be understood,
however, that the present invention is also applicable to other absorbent articles
20 -such as pullon garments, incontinence briefs, incontinence undergarments,
diaper holders and liners, feminine hygiene garments, training pants, and the
like. As used herein, the term "joined" encompasses configurations whereby an
element is directly secured to the other element by affixing the element directly to
the other element, and configurations whereby the element is indirectly secured
25 to the other element by affixing thezelement to intermediate member(s) which in
turn are affixed to the other element.

As is already stated, it is well known to provide barrier cuffs or flaps in the
disposable absorbent articles to improve the containment by the disposable
30 absorbent articles.

1. Barrier Cuff
The barrier cuff of the present invention has a proximal edge and a distal
edge. The proximal edge is joined to the topsheet of the absorbent article while
35 the distal edge is away from the top surface of the topsheet. The distal edge is



| i ke. As used herein, the term"joined" enconpasses configurations whereby
an el ement | QY8 y secured to the other elenent by affixi ﬁﬁTW?’@(’@mnt
directly to the other elenment, and configukati ons whereby the elenent is~
indirectly secured 25 to the other element by affixing the"elenent to

I nternedi ate nenber(s) which in turn are affixed to the other elenent. As
Is already stated, it is well known to provide barrier cuffs or flaps in

t he di sposabl e, absorhent artjcles.to inproye the contai nngent. by the
i Sposabl e 300t SBSGPHARr qther Ertiof of dae Abaerent arikie Sadhal bMashe sBaCethe

o ned Lot b fanahast ol The abaothonl ety oot cage IS réfeRblyBpase©
edge is away %r%nfr?ﬁ’e{heeot?psE‘r‘[&%‘gee%ﬁﬁ% ﬁ§p§|&fg|4§@e&haf¥¥geoq>%r{|§{ cHBd@astorm 0
99/ 23983 channel to enhance the containment characteristics RETtHeSAMEIE.6 7 As5used
Spaced augy TEshy EpaPait a8 dntodinrlic Wkrdh the dfegddihal petfithe ne
preferably sPideareapesitionsielatiees tohe dop susface oftibet topsheet including at tsome
parr er_cul! tiees assifing o utitn A6jagSRARETob BrfReE AMUTTINSHERE' RRE BhdtaheL s
of the article, As used. herej n, "spaced" includes enpodi nents wherein
The di stal  castvasy B dista e lothe b $itaas o e opsheetbis meaRaredogiong &
sg_r f ac et of ht tine tdvawh deim ime:mtstﬁl re?ge&o&hf&:l@?ﬁ@g_aﬂ?ﬁuﬁé 'fébst%dé‘t’wr{éﬁpﬂhg_di?tall

adj. acen e : e e di st,ance petwee e dista
edjge to the €5 gs‘%% %@éﬁ%QQP ﬁ%e‘? obf)éggﬁe]%"teq %Wﬁgemﬁlﬁéipaﬁa%aﬁ ?q{ea%’%;ﬂb'ﬁr om
the distal edig®, irotherelasticallyconpractedopositien). oPeferblyyithe distal dige i sphcedige
[ iti t Wbl e.
(.o, h"?ﬁé"‘%’%’i‘??é‘*@'*@"%%%? By FHEgL oF Bt e BBBEYE Ml Bn0ihepRTeRelg.
i s spaced awdj rPF'bﬁt?Q'-ﬁ 1hakeut S0 MMei ght of at |east about 2 nm and

nore preferably

15 The channel is formed at least along the proximal and distal edges and
the inboard surface of the barrier cuff. The channel forms a barrier to the flow of
exudates as they tend to move or float across the topsheet. Thus the channel
holds and contains exudates until the diaper can be removed.

20 Preferably, the disposable absorbent article further comprises a spacing
means combined with the barrier cuff for spacing the distal edge away from the
top surface of the topsheet. The spacing means can be any member which
gathers, contracts, stiffens, shortens or otherwise acts on the barrier cuff so as to
cause a channel to be formed along the barrier cuff to provide a constraint

25  against the leakage of exudates. |

Preferably, the spacing means comprises a spacing elastic member

secured adjacent the distal edge inside of the barrier cuff. The spacing elastic

. member is preferably secured to the barrier cuff in an elastically contractible

30 condition so that in a normally unrestrained configuration, the spacing elastic
member effectively contracts or gathers the barrier cuff.

In preferred embodiments, the barrier cuff of the present invention is a
barrier leg cuff or a barrier waist cuff, or the both. As used herein, the term
35 “barrier leg cuff’ is used to describe the barrier cuff is provided almost parallel to



of fromabout 5 nmto about 60 mm 15 The channel is Jc?f/@%@! -l east
al ong the pMsX?943P83and di stal edges and the inboard surface arrl er
cuf f-. The channel forns a barrier to theg |l ow of exudates as they tend to
nove or float across the topsheet. Thus the channel holds and contains
exudates until the diaper can be renoved. 20 Preferably, the

di sposabl e absorbent article further conprises a spaci ng neans conbi ned

o " opelie e Biot.ilhe 8 HRhe e AL o SR e EBuBLS 2o
f[:gni ; 32; Sé ibiokfd 08 and hnomf;pmferablvtdﬂ;awr&&oam gaehem]lc‘lg cufff whieh is lp‘réwded as
constraint SRRife e Wigk R AeNGellHinlE, AL yeEH herbfh RAEHEAT “Barricr
means corrpr waist cuffs isiused teldesciibe mlmrbernaecmffr asoprwycbdea!mqsﬁ@amala! 40 tbelge

| nsi de of tBRdRAe &Y thetdiisorddift Stek! NBrefersl y Iy, S REREr. wish ,ggff% gxbg\wded

secured an el a con t|on so

that in a nfbeard of ardmerg; peelerably adiacent & t ehwagm&ndny/m ds ipfovid

EffeCtlveWa%%tthé@n‘é! dgedst theabsbenaftidi@r cuff. In preferred
enbodi nent s e barrier cuff of the present invention is a barrier leg

cuff or a barrier waist cuff, or the both. As used herein, the term 35
"barrier |eg cuf Theibmrtisreclff of tegpresdrt ihvbawtkwasdrnprisas‘ésimgl@layérdmb apsost

b Uso#9 2oused Bereld B2 e iejnols taysrs s yeed Berein 1o espibe AL ts weh,ha A
barri er | egfitstfsurface @andva gsedonchsueface oppased twthe firstisurfapeywhearein @ttdeast t he
arti ol e o Eblrcophticin corfyr b Be “Léa‘ﬁ?‘.“er%agﬂ'f%“%?% Q"et'ﬂt?aé Y e
the barri er otharmaterigh kefpied isipines:tohe abserbend articles;of thepreagat !ave@w
absorbent aii afbther Br@réﬁréat&mboduﬁenbathélbamémm fuither dotnpriseé difsiher web
15 which is joined to the single layer web to form the barrier cuff (an example is
shown in Fig. 5). in an yet alternative preferred embodiment, the barrier cuff
comprises a two layered structure of the single layer web. As used herein, the
term “two layered structure” is used herein to describe the structure where at
least a part of two single layer webs are joined. Preferably, the two layered
20 structure is formed by folding at least a part of the single layer web (examples
are shown in Figs. 2 and 3).

The single layer web of the present invention has a water resistance value

of at least about 150 mmH;0. Preferably, the single layer web has a water

25 resistance value of at least about 200 mmH,0, more preferably of at least about

300 mmH,0. The water resistance value is determined by the *Water static

pressure method” described in the section entitied *Testing Methods for Water

Resistance of Textiles” of Japanese industrial Standard No. L 1092. The water

-~ resistance value is obtained as an average value of the hydrostatic head vaiue
30--- (mmH,0) measured in accordance with the above method.

The single layer web of the present invention has an average bending
= force value of less than about 25 mg cm®cm. Preferably, the single layer web
- has an average bending force value of less than about 20 mg cm%cm, more



I nboard of and nore preferably adjacent to the wai stband whicj.i | ded
al ong the enWOMBe983f the absorbent article. The barrier cuffp%*E§£QéMHéj
present invention conprises a single |ayeg web. As 10 wused herein, the )
term"single layer” is used herein to describe that the web has a first
surface and a second surface opposed to the first surface, wherein at |east
correspondi ng portions of the first and second surfaces are not joined to
any other materi al be?ore it is [oined tg the absorbent articles of the

present i nv@kelesaPly o lesedhABaboHbf 8 e Nt amadiTheraverage beadingdoravalue is
further conpiet&pfingddlyltne foRiwiAg medsuedmentd amdedicliatibRe single |ayer web
to formthe barrier cuff (an exanple is shown in Fig. 5). In an yet
alternative preferred enbodi ment, the barrier cuff conprises a two | ayered

structure of tBendingdFarceMaiue MeasursmenieashdCaiulatidnhe term "two | ayered
structure” is : 2] crl he trpyctuce where. at .|l east, a part
of two s?ngl e ?Q%ﬁm?%{#g \Jggf%gdg 'B%gg'é anJ@“,e h{getrﬁﬂuﬁr% é?z’(? a
structure is fspeninieby fThelidejormatiomasnode gara miret bendinggbetwesrertheeb

(xaml s or e S0MRILTS 585 oy M) 0 S rkais s, 19908 oo

i nvention has a wa resistance val ue of at 1east 10
Preferably, th@egsHi@reentis0 omdnieroth and 8.0 op invddths(rectangulareThe at

| east about 208peBHkAlis lvent BB'shoWnTheFigs)! 6A Bndo6B! et bérrfiNg ra0sarsl errl O

The water resistance value is determ ned by the "Water statTc pressure

net hod" Wescri B@?kﬁc't_ %B?ﬁ‘ﬁ'toﬁ‘eel?ﬁ'?‘ﬂm@&?@ﬁ SRS ReWN Y B@a? dp

Resi st ance of dlbtairiddeisy the méapareesent] Mhmdiﬂntﬁtﬁiﬁiﬁhmfyﬂwe buﬂ:@g?res'rhe_
wat er resistange i 8.0 S Verage_va t he hydrostatic
head val ue 30. R(?ﬁﬂ[ é?‘?] ae %@SEF%E‘ s dhigmement &ﬁ'é’"QBBSe TB8hod.
The singl e | aybendinp forcetvatuegobB dsicalculated asfollaves:an aver age bendi ng force

val ue of less than about 25 ng cnferr]/cm Preferably, the single |ayer web

has an average bending force val ue of |ess than about 20 cnerr]/c
oS e 95°199¢ PEIC\EP+ Bh) 12 Jg frerriiem

where Bf and Bb are the siopes of the hysteresis curves between K =
0.5cm-1 and 1.5 cm-1 and K = -0.5 cm~1 and -1.5 cm~1 respectively.

20 Measurements are carried out in the MD and CD directions of the same
web specimen. The average bending force value is the mean value of
the above B values obtained from the measurements about the MD an
CD directions of the specimen. ’

25 In a preferred embodiment: the barrier cuff comprises a two layered
structure of the single layer web having a water resistance value of at least about
150 mmH,0O, an average bending force value of less than about 21 mg cm?/cm.
Preferably, the single layer web has a water resistance value of at least about
200 mmHz0, and an average bending force value of less than about 13 mg
30 cm?lem. '

Preferably, the single layer web of the present invention has a basis
weight of from about 3 g/m? to about 30 g/m?. More preferably, the single layer
web has a weight of from about 7 g/m? to about 20 g/m?, yet more preferably

35 from about 10 g/m? to about 15 g/m?.



WO 99/ 23983 PCT/ US%J&.%Q&?%%G

preferably owQ®¥g39han about 15 ng cnR/cm The average bending torce val ue
is determ ned by the foll owi ng neasurenmengis and cal cul ati on. Bendi ng Force

Val ue Measurenent and Cal cul ation 5 The bending force value is a
measure of the force required to bend a speci nen. The deformation node is a
pure bendi ng between the curvature K= -2.5 [err] and 2.5 [err] The

effective dinension for the nmeasurenent is 20 cmin length and 1.0 cmin
wi dth (rectangular). The specinmen is bent as shown in Figs. 6A and 6B. The

bendi ng ra}] eis Qn E‘ éﬁaf%rred @ﬁibt{w&végeqhe/éﬁwgﬁe l&@yeH web gﬁehgﬁmés?m_im@ttwresi S
curve as s wn I n 1 g. opnt.al n ur e ri

axi s shows 81?@ %PW&%{}?"&QB@M@'P? °§ﬁﬁ%tasgﬁa?@§m Z&P£$§?105}05°¢$r?55 %@k’t M
(of - cm!f cm Btﬁéesiﬁgiedayg Web dmsvah wair pénﬁeatsilitya\n?ue afeat least 20 cm?écm ec, i

B = (Bf + 3 2 - e: e

sl op((as of t Réé%yg{%f%asbllg fguar!t\/tlaesa%e%(\)/vecé?] l?{n:/5895 me?@glge?ag@ﬁ?e[p??%a% K

= - 0.5 cnf erdetermined bysusing B Fezirdype Jester described in:Segtiembd s entiledaAii ed

out in the My b@&}("défrﬁé;ptdh ness 1@% $the SeMaar® Nos Re¢098 N ThENSir PepnaaBility

bendi ng force value s t ue of the apove B val ues. optained from
t he measur er@iHe; isabtaIned a9the, RIr GJW? vhich s B?sﬁ%?@ﬁ?é‘smr&ﬁ spgcimen
In a pref er (eahRiPRdEichanEasired Mnactardancé withanerdbove method. | ayer ed
structure of the single layer web having a water resistance val ue of at

| east ab8ut 150 mMH err] O, an average bending force value of |ess than
about 21 ng cni eRrpferablyPthef singibligyertvwab of thegl preseptwebdiasmmaximrmdensile

s vaf oo BeHpte e SCACsB BP0 SO L ofd Gridhpr i pate bt
| ayer web ofhasna maxiswm tensiiemtrengthhyalug ofaai leagkl dhkabmereopieigradly of at
g/ nferr] to jahauf.33f 9 MReaEkimUYR téndilesstrsjth valid 'R wieaSlired @y Hetermined
15 according to Section 5.4, entitled “Tensile Strength and Extension Ratio” of
Japanese Industrial Standard No. L 1085. The specimen has 30 cm of length
and 5 cm width. The specimen hoiding distance to be measured (i.e., the
distance between two holding grips) is 20 cm. The tensile rate is 20 cm/min.
The maximum tensile strength value is obtained as the maximum value of the
20 tensile strength (kgf) before the specimen is broken completely.

The single layer web is compliant, soft feeling, and non-irritating to the
wearer's skin. In a preferred embodiment, the single layer web is a meitblown
nonwoven web made of synthetic fibers, for example, polymeric fibers such as

25  polyester, polyolefin (i.e., polyprepylene (PP), polyethylene (PE), propylen
random copolymer, etc.) and styrenic thermoplastic elastomer fibers, and mixture
fibers thereof. Preferably, the meltblown nonwoven web is made of fine fibers of
a polypropylene (PP). The meltblown nonwoven web can be made by any
conventional manufacture process which is known by those of ordinary skill in the

30 art as long the single layer web has the above described range of values (i.e.,
the water resistance value and the bending force value). Preferred processes for

~ making meltblown nonwoven webs are disclosed in U.S. Patent No. 3,978,185 to
Buntin et al. on August 31, 1976, and U.S. Patent No. 4,622,259 to McAmish et
al. on November 11, 1986.
35



web jhas a wei ght of fromabout 7 g/nferr] to about 20 g/nferr

pref/erabl y 3WO P3M3about 10 g/merr] to about 15 g/nferr]. LCW? 2%6583
PCY/ US97/ 20676 8 In a preferred enbodimeny, the single |ayer web of the
prlesent invention has an air perneability value of at |east about 10
cﬁ{err]/cn{err]/sec. More preferably, the single |ayer web has an air
perneability value of at least 20 cnferr]/cnferr]/sec, 5 nore preferably
of at least 30 cnferr]/cnfefr]/sec. The air perneability value is
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Vensi 1o 5 Pl Hare, PREEIAIAR 1he, mARSOAY. AbhicUsi bR made P FhEHIER
L 1085. Theof palyprapyiesedBPim of 1ength and 5 cmwidth. The speci nen
hol di ng di stance to be neasured (i.e., the distance between two hol di ng

T ongt Hoval ue | 41 GUPaieBEtaged sinbeuiMant, Bk Haolbrioy o weD has A arabassash n
(kgf) bef or pattem.s pecused heseib theetermofipmbbesinentthis wsethherdinter dedibesthe
rererred e MRANAERt 136 BRI RnpIS s eh s e Sed B Heled bothum Hlsbondte
of syntheti @ thedispostble absorpert agicley obihe pfesent sneentionasAs used herein, the
term "pattern” is used herein to describe the embossed portion(s) of the web has a
15 predetermined arrangement. in preferred embodiments, the predetermined
arrangement comprises a plurality of discrete embossed portions. The
embossment pattern can be any patter known by those skilled in the art such as
spots, lattice, diagonal, interrupted-line and the like. Preferably, the embossment
pattern is formed by passing the web between a pair of heated bonding rolls (i.e.,
20 embossment rolls) which have a corresponding pattern to a desired embossment
pattern. The web is compressed and heated by the bonding rolls in accordance
with the pattern on the rolls to create the embossment paitern in which the
particular filaments and/or fibers are bonded. The embossment pattern can
increase the strength of the web against the friction which is applied by the skin of
25  wearer when the article is used. THe improvement of increase the strength of the
web against the friction can be confirmed by Martindale Friction Test.

The embossment ratio of the single layer web is defined by the ratio of the

total area of embossing portion to the total area of non-embossing portion of the

30 heated bonding rolls. Preferably, the embossment ratio of the single layer web is
at least 0.5 %, more preferably from about 1 % to about 35 %.

. Absorbent Article
Fig. 1 is a plan view of the diaper 20 in its flat-out, uncontracted state (i.e.,
35  with elastic induced contraction pulled out) with portions of the structure being



25 polyester, polyolefin (i.e., polypropylene (PP), polyethylene (PE
propyl en ranﬂﬂhg ¥3PB yner, etc.) and styrenic thernoplastic eP@ $ 676
fibers, and m xture fibers thereof. Pref§5ably, t he nel t bl own nonwoven web
is made of fine fibers of a polypropylene”(PP). The neltbl own nonwoven web
can be made by any conventional manufacture process which is known by those
of ordinary skill in the 30 art as long the single | ayer web has the above
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used in the“'?%?srﬁ? %@ absorbent article of the present invention. used
herein, the ﬁﬁ er i's used herein to describe the enbossed

portion(s) of the web has a
The diaper 20 has an inner surface 40 (facing the viewer in Fig. 1), an.
15 outer surface 42 opposed to the inner surface 40, a rear waist region 44, a front
waist region 46 opposed to the rear waist region 44, a crotch region 48
positioned between the rear waist region 44 and the front waist region 46, and a
periphery which is defined by the outer perimeter or edges of the diaper 20 in
which the side edges are designated 50 and the end edges are designated 52.
20 The inner surface 40 of the diaper 20 comprises that portion of the diaper 20
which is positioned adjacent to the wearer's body during use (i.e., the inner
surface 40 generally is formed by at least a portion of the topsheet 24 and other
components joined to the topsheet 24). The outer surface 42 comprisés that
portion of the diaper 20 which is positioned away from the wearer's body (i.e., the
25  outer surface 42 is generally formedby at least a portion of the backsheet 26 and
other components joined to the backsheet 26). The rear waist region 44 and the
front waist region 46 extend from the end edges 52 of the periphery to the crotch
region 48.

30 The diaper 20 also has two centerlines, a longitudinal centerline 100 and a
transverse centerline 110. The term “longitudinal", as used herein, refers to a
line, axis, or direction in the plane of the diaper 20 that is generally aligned with
(e.g. approximately paralle! with) a vertical plane which bisects a standing wearer
into left and right haives when the diaper 20 is worn. The term "transverse", as

35  used herein, refers to a line, axis or direction which lies within the plane of the



Is predetermned arrangenent. |In preferred enbodi nents, the predeterm ned
arrangenent worss2pesds a plurality of discrete enbossed porti oRET/USHI676
enbossnment pattern can be any patter kno by those skilled in the art such
as spots, lattice, diagonal, interrupted-line and the |ike. Preferably, the
enbossnent pattern is forned by passing the web between a pair of heated
bonding rolls (i.e., 20 enbossnent rolls) which have a correspondi ng
pattern to a_desired enbossnent pattern. The web is conpressed and heated
by the bondidiapardhatisi gengrally aarrandigular tchtheplangitudinah direetioro(whichdividest e

t he enbosanﬁném}é,thbfranmcpgaéwgo%hg%g}.ar filaments and/or fibers are

bonded. The enbossnent pattern can i1ricrease’the strength of the web agai nst
the friction which is applied by the skin of 25 wearer when the article is
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15
The absorbent core 28 may be any absorbent member which is generally
compressible, conformable, non-irritating to the wearer's skin, and capable of
absorbing and retaining liquids such as urine and other certain body exudates.
The absorbent core 28 may be manufactured in a wide variety of sizes and
20 shapes (e.g., rectangular, hourglass, "T"-shaped, asymmetric, etc.) and from a
wide variety of liquid-absorbent materials commonly used in disposable diapers
and other absorbent articies such as comminuted wood pulp which is generally
referred to as airfelt. Examples of other suitable absorbent materials include
creped cellulose wadding; meltblown polymers including coform; chemicaily
25 stiffened, modified or cross-linked e&llulosic fibers; tissue including tissue wraps
and tissue laminates; absorbent foams; absorbent sponges; superabsorbent
polymers; absorbent gelling materials; or any equivalent material or combinations
of materials.

30 The configuration and construction of the absorbent core 28 may vary
(e.g., the absorbent core may have varying caliper zones, a hydrophilic gradient,
a superabsorbent gradient, or lower average density and lower average basis
weight acquisition zones; or may comprise one or more layers or structures).
Further, the size and absorbent capacity of the absorbent core 28 may also be
35 varied to accommodate wearers ranging from infants through adults. However,



positi oned between the topsheet 24 and the backsheet 26. The di ape
preferably WoeHEI8Tonpri ses side panels 30; elasticized Ieg EE@§§"§§W;

el asticized wai stbands 34; and a fastening system 36 preferably conprising
a pair of securenment nenbers 37 and a | andi ng nenber 38. The backsheet 26
10 prevents the exudates absorbed and contained in the absorbent core 28
fromwetting articles which contact the diaper 20 such as bed sheets and
undergarnents. The di aper 20 has an inner surface 40 (facing the V|emer in
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110. The term’ nglt \
direction i tssupd tor Angststiore Dacemhero19. A989; sndeckeS.aPrfent NgndB3d, 785,
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term' ?%1 é@? ég %ﬂiﬂg@%r ﬁSU?éi%%WB%EF FL@% M?V%%%gggr 3&% on
whi ch I i es absdsnbent heorpl aay ddridre comprise the dual core system containing an
acquisition/distribution core of chemically stiffened fibers positioned over an
absorbent storage core as detailed in U.S. Patent No. 5,234,423, entitied
"Absorbent Article With Eiastic Waist Feature and Enhanced Absorbency" issued
20 to Alemany et al., on August 10, 1993; and in U.S. Patent No. 5,147,345, entitled
"High Efficiency Absorbent Articles For Incontinence Management” issued to
Young, LaVon and Taylor on September 15, 1992.

The topsheet 24 is preferably positioned adjacent the inner surface of the

25 absorbent core 28 and is preferably joined thereto and to the backsheet 26 by

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

backsheet 26 may be joined to the absorbent core 28 in any suitable manner

known by those of skill in the art. In a preferred embodiment, the topsheet 24

and the backsheet 26 are joined directly to each other in the diaper periphery

30 and are indirectly joined together by directly joining them to the absorbent core
28 by any suitable attachment means.

The topsheet 24 is preferably compliant, soft feeling, and non-irritating to
the wearer's skin. Further, the topsheet 24 is liquid pervious permitting liquids
35 (e.g., urine) to readily penetrate through its thickness. A suitable topsheet 24
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t he backsheet 26 have | ength and wi dth dirfensions 5 generally larger than
those of the absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond t he edges of the absorbent core 28 toward the periphery of the
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' Gui ds. sucRONEaETe. 258 ElRVEfo, Mers] Ut Rol & cBRRthaol o athfi“ady o°
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foans; absopgant RPORGES4 TAREF BRFPHBMHY drawn through the topsheet 24 and being
15 absorbed by the absorbent core 28. The topsheet 24 can be rendered
hydrophilic by treating it with a surfactant. Suitable methods for treating the
tppsheet 24 with a surfactant include spraying the topsheet 24 material with the
surfactant and immersing the material into the surfactant. A more detailed
discussion of such a treatment and hydrophilicity is contained in U.S. Patent Nos.
20 4,988,344 entitled "Absorbent Articles with Multipie Layer Absorbent Layers”
issued to Reising, et al on January 29, 1991 and U.S. Patent No. 4,988,345
entitled "Absorbent Articles with Rapid Acquiring Absorbent Cores" issued to
Reising on January 29, 1991. '

25 In preferred embodiments, #ie topsheet 24 is a nonwoven web that can
provide reduced tendency for surface wetness; and consequently facilitate
maintaining urine absorbed by the core 28 away from the user's skin, after
wetting.

30 One of the preferred topsheet materials is a conventional thermobonded
carded web which is available as Code No. P-8 from Fiberweb North America,
Inc. (Simpsonville, South Carolina, U.S.A.). Another preferred topsheet material
is available as Code No. S-2355 from Havix Co., Japan. This material is a bi-
layer composite material, and made of two kinds of synthetic surfactant treated
35 bicomponent fibers by using carding and air-through technologies. The first
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Vei sman et Bbs:s%ldhtﬂﬂ‘al@ ?n%teﬂél% aS’@éteZUtd\QngmBSS 231 entitled
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of cheni cal bgtveasrnf thentapsheet 24 poéuahsommme 28. The acquisition/distribution
layer 96 is provided to help reduce the tendency for surface wetness of the
15 topsheet 24. The acquisition/distribution layer 96 preferably comprises carded,
resin bonded hiloft nonwoven materials such as, for example, available as Code
No. FT-6860 from Polymer Group, Inc., North America (Landisiville, New Jersey,
U.S.A), which is made of polyethylene telephthalate fibers of 6 dtex, and has a
basis weight of about 43 g/m2. In another preferred embodiment, the
20 acquisition/distribution layer 96 may comprise chemically treated stiffened
cellulosic fiber material, available from Weyerhaeuser Co. (United States) under
the trade designation of CMC. In still another preferred embodiment, the
acquisition/distribution layer 96 comprises conventional cellulosic fluff material,
also known as wood pulp fiber, available from Weyerhaeuser Co. (United States)
25  under the trade name FLINT RIVER:

Another preferred topsheet 24 comprises an apertured formed film.

Apertured formed films are preferred for the topsheet 24 because they are
pervious to body exudates and yet non-absorbent and have a reduced tendency

30 - to allow liquids to pass back through and rewet the wearer's skin. Thus, the
. surface of the formed film which is in contact with the body remains dry, thereby
reducing body soiling and creating a more comfortable feel for the wearer.
Suitable formed films are described in U.S. Patent No. 3,929,135, entitled
"Absorptive Structures Having Tapered Capiltaries”, which issued to Thompson

35 - on December 30, 1975; U.S. Patent No. 4,324,246 entitled "Disposable



absorbent storage core as detailed in US. Patent No. 5,234, 42 g %gd
" Absor bent AWODI%9I2898% t h El astic Wai st Feature and Enhanced Abggﬂﬁg ébm
issued 20 to Alenany et al., on August 19 1993; and in U S. Patent No.
5,147,345, entitled "H gh Efficiency Absorbent Articles For Incontinence
Managenment” issued to Young, LaVon and Taylor on Septenber 15, 1992. The
topsheet 24 is preferably positioned adjacent the inner surface of the 25

absorbent core 28 and is preferably joined thereto and to the backsheet 26
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15  plastic film 27 having an outer-facing surface and a body-facing surface, and the

nonwoven web 90 is joined with the outer-facing surface of the plastic film 27 to
form a laminate (i.e., the backsheet 26). The nonwoven web 90 may be joined to
the plastic film 27 by any suitable attachment means known in the art. For
example, the nonwoven web 80 may be secured to the plastic film 27 by a
20 uniform continuous layer of adhesive, a patterned layer of adhesive, or an array
of separate lines, spirals, or spots of adhesive. Suitable adhesives include a
hotmelt adhesive obtainable from Nitta Findley Co., Ltd., Osaka, Japan as H-
2476-01, and a hotmeit adhesive obtainable from H.B. Fuller Japan Co., Ltd,,
Osaka, Japan as JM-6064. Preferably, the density of the adhesive applied
25 between the nonwoven web 90 and’the plastic fiim 27 is from about 0.05 g/m2 to
about 7.0 g/m2, more preferably from about 0.1 g/m2 to about 5.0 g/m2, most
preferably from about 0.2 g/m? to about 1.5 g/m2. '

The plastic film 27 is preferably impervious to liquids (e.g., urine) and is
30 preferably manufactured from a thin plastic film. However, preferably the plastic
film permits vapors to escape from the diaper 20. In a preferred embodiment, a
microporous polyethylene film is used for the plastic film 27. A suitable
microporous polyethylene film is manufactured by Mitsui Toatsu Chemicals, Inc.,
Nagoya, Japan and marketed in the trade as Espoir No.
35
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preferred enbodlnents t he topsheet s a nonwoven web that can provide
reduced tendency for surface wet ness; and consequently. facilitate
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Japan. This eri a conposite materi
ki nds of syl I?ém%mé@ﬁ%ﬁ!'ﬂ&ﬁﬂﬁ??%@éﬁ @%P‘Qﬁt’étﬂfﬁ@?ent fi bers by using

carding and air-through technol ogies. The first WO 99/ 23983

PCT/ U8971§ 676 In a preferred embodiment, the nonwoven web 90 is a carded nonwoven

web, for example, obtainable from Havix Co., LTD., Gifu, Japan as E-2341. The
nonwoven web is made of bi-component fibers of a polyethylene (PE) and a
~ polyethylene terephthalate (PET). The ratio of PE/PET is about 40/60. The
PE/PET bi-component fiber has the dimension of 2d x 51 mm.
20
In another preferred embodiment, the nonwoven web 90 is a spunbonded
nonwoven web, for example, obtainable from Mitsui Petrochemical Industries,
Ltd., Tokyo, Japan. The nonwoven web is made of bi-component fibers of a
polyethylene (PE) and a polypropylene (PP). The ratio of PE/PP is about 80/20.
25  The PE/PP bi-component fiber has the thickness is approximately 2.3d.

The backsheet 26 is preferably positioned adjacent the outer surface of
the absorbent core 28 and is preferably joined thereto by any suitable attachment
means known in the art. For example, the backsheet 26 may be secured to the

30 absorbent core 28 by a uniform continuous layer of adhesive, a patterned fayer
. of adhesive, or an array of separate lines, spirals, or spots of adhesive.

- Adhesives which have been found to be satisfactory are manufactured by H. B.

. Fuller Company of St. Paul, Minnesota and marketed as HL-1258. An example

of a suitable attachment means comprising an open pattern network of filaments

35 of adhesive is disclosed in U.S. Patent No. 4,573,986 entitted "Disposable
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hi gher nelting tenperature pol ypropyl ene ip the core of the fiber. The
second topsheet layer is preferably a poI&ethyIene/polyethylene

t el epht hal ate bi conponent fiber, e.g., a5 lower nelting tenperature

pol yethyl ene in the sheath and a higher nelting tenperature and nore
resilient polyethylene telephthalate in the core of the fiber. The first

t opsheet | a;)‘éésﬁﬁ- petaipmenhearment awhighdisspad ito Minetolaet ahonaMarehé, $88%nd

t opsheet | f &k hfsc d kil t
basi o wei ght igReF Sy afoiimeit Meany TEARRlinnG  seucal Ms dijadtesie |
to Fig.2, iriamentsawiried inte:dspiralpatigm;isdiustrated by dhe apparatis andmpthods
Tty ke g e b T
. . ul | | | |

061 5 pr o - (oPREY [0 o isspildereipeon <t o o Naemarodd, e 3
t OpzI hget 24:U.Bgd=aeqUN_m i 842,666 fssiuledt tooWdrayiez o@ﬁ.}]}mneaﬂé][ 40B9. itgrnatively,
caraed, resi (o) V r [ .
avail abl e astﬂ&%@ﬁﬂpggr%gg %?gm&%gﬁ%grﬂ%t?&p, 'rf?.a,ss“%r pﬁﬁﬁ%@pﬁrggonm
(Landi si vi | | kgndeewlynamieynechasical bondsc lerianyneitier suitableyattaghreant means or
t el epht hal al grhbifgfione bf thedbttachftferil ifedhS'aS afe KEbWH'n fHe 4ROV 43

rea enpo t he :

g/nferr]. In another prefer I ment,
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and yet non-ghaRbERTEora B 8y therbaskiHad 2B2NARY Stch barrier member may or may
not be joined to the absorbent core 28. Further, the backsheet 26 may or may
not be joined to any barrier material(s) that are positioned between the
backsheet 26 and the absorbent core 28.
20
it may also be desirable to provide the diaper with extensibility or elasticity
in all or a portion of the side panels 30. (As used herein, the term "extensible”
refers to materials that are capable of extending in at least one direction to a
certain degree without undue rupture. The terms “elasticity” and “elastically
25 extensible” refer to extensible mhterials that have the ability to return to
approximately their original dimensions after the force that extended the material
is removed. As used herein, any material or element described as "extensible”
may also be elastically extensible unless otherwise provided.) Extensible side
panels 30 provide a more comfortable and contouring fit by initially conformably
30 fitting the diaper to the wearer and sustaining this fit throughout the time of wear
well passed when the diaper has been loaded with exudates since the side
~ panels allow the sides of the diaper to expand and contract. Extensible side
panels 30 further provide more effective application of the diaper 20 since even if
the diaperer pulls one side panel 30 farther than the other during the application
35 (asymmetrically), the diaper 20 will "seif-adjust" during wear. While the



30 to allow liquids to pass back through and rewet the wearer's.skin.
Thus, the surW@g&’ZQ?ﬁi*thepforrred filmwhich is in contact withROT&S530676
remairns dry, thereby reduci ng body soilinggand creating a nore confortable
feel for the wearer. Suitable fornmed filns are described in U S Patent No.
3,929,135, entitled "Absorptive Structures Having Tapered Capillaries",

whi ch issued to Thonpson 35 on Decenber 30, 1975; U. S. Patent No.

4,324, 246 entitled "Di.gposable WO 99/ 23983 . )

PCT/ US97/ 206 %ﬂ?iﬁsﬁage?ﬁ"% 30cmavHe i sapskustes in ReBumbenof Tadigueations,

whi ch i ssued gxampiés efdiapers with é?dferféﬂﬂé'sidépﬁﬁ%@?afreléis%l%?ﬁ THE.SE'CPatent No.
P oper 1 cs- . A EHET<Subled Piragiable Disber Fauing, Shivad Earsbissucd ta Weade o
No. 4, 463, 04%l.con Augest 15h$988;008. Rdtént Ropd 881781 issted toBelaratiagetlal. on
ot essi o, Y 2 1PE%, 058, IRRRF g 43138, 7551551, 86 50 Vi, Bkl e A Uy 5
5,006, 394 " MJI980; apdrin kbSy atent Mo, 51151 H92:issued taiButllet ahpon [Septerhdet 29,
Again referriqggoto Fig. 2, the backsheet 26 conprises a nonwoven web 90 10

positioned at the outernost portion of the diaper 20, which covers at |east
a portion of the outernost portion of the absorbent article. In preferred

Ienbofli ;Tloe;t s, ttfje ptgn@\é?uﬁﬁsibﬁsilag p?athéﬂg% 03/093%' bﬁg;dtgéﬂ%@eo ft§ é:‘?rtﬁ%gi Sr%’Z@’in
por t1 on dP ¢ RE SRRy At eldliElty & deslaiensveb. s Hoepaalethands 34, may
further conpcosysise materjaishatchdvd beé "prestrainedT, @u?"ﬁfedwaﬁlcﬁﬂst/ ?pééét@ﬁiﬁedﬂd
outer f act ng i Fubieted i ddifie MEHIEK ot ISk nirtePh Reaiich' fetghing o
backsheet 26PemasenibhRirngrtadbeomaterialbheon structure elastic-likeawebs (SELFR 7ady
any suitabl edé&émoma%ekﬁﬁwidlé‘_rf\ﬁf 15 tpre§iPAingd A0GIhG  ddel BRI
web 90 m% b?ecﬁ'\en%]ureesd atso atrg ekr%v?r? tilnctr}ceI art.27A err?atively, the materials may be
prestrained by directing the material through an incremental mechanical
stretching system as described in U.S. Patent No. 5,330,458 entitled "Absorbent
Article With Elastic Feature Having A Portion Mechanically Prestrained" issued to
Buell et al., on July 19, 1994. The materials are then allowed to return to their
20 substantially untensioned condition, thus forming a zero strain stretch material
that is extensible, at least up to the point of initial stretching. Examples of zero
strain 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,
25 1978 and June 24, 1980, respectively; U.S. Patent No. 4,834,741 issued to
Sabee on May 30, 1989; and U.S. Patent No. 5,151,092 issued to Buell et al., on
September 29, 1992. '

Alternatively, the extensible side panels 30 or any portions of the side

30 panels 30 or the materials included in the side panels or any other element of the
diaper 20 in which extensibility is desirable may comprise a structural elastic-like

film (SELF) web. A structural elastic-like film web is an extensible material that
exhibits an elastic-like behavior in the direction of elongation without the use of
added elastic materials. The SELF web includes a strainable network having at

35 least two contiguous, distinct, and dissimilar regions. One of the regions is



20 uniform continuous | ayer of adhesive, a patterned |ayer o or
an array of WOJ4R3% 1ines, spirals, or spots of adhesive. Su?gg%‘:g%o\s%
adhesi ves include a hotnelt adhesive obtajyable fromN tta Findley Co.,
Ltd., Osaka, Japan as H 2476-01, and a hotnelt adhesive obtainable from
H B. Fuller Japan Co:, Ltd., Osaka, Japan as JM 6064. Preferably, the
density of the adhesive applied 25 between the nonwoven web 90 and the
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cont ai nnment Safficient tp cause agupamtlabpgrtm okthiestegiore having thenonger sudacs,) ,
pathlength to enter the plane of applied elongation, whereupon the SELF web
15 exhibits second resistive forces to further elongation. The total resistive forces to
elongation are higher than the first resistive forces to elongation provided by the
first region. SELF webs suitable and the method for making such webs are more
completely described in the co-pending, commonly assigned U.S. Patent
Application Serial Number 08/203,456, which has been allowed, entitied
20 "Absorbent Article With Multiple Zone Structural Elastic-Like Film Web Extensible
Waist Feature" filed by Donald C. Roe, et al. on February 24, 1994; and in the
co-pending, commonly assigned U.S. Patent Application Serial Number
08/203,087 entitled "Web Materials Exhibiting Elastic-Like Behavior” filed by

Charles W. Chappell, et al. on February 28, 1994.

25

The diaper 20 preferably further comprises an elasticized waistband 34
that provides improved fit and containment. The elasticized waistband 34 is that
portion or zone of the diaper 20 which is intended to elastically expand and
contract to dynamically fit the wearer's waist. The elasticized waistband 34
30 preferably extends iongitudinally outwardly from at least one of the waist edges
of the absorbent core 28 and generally forms at least a portion of the end edge
of the diaper 20. Disposable diapers are generally constructed so as to have two
elasticized waistbands, one positioned in the rear waist region and one
positioned in the front waist region, although diapers can be constructed with a
35 single elasticized waistband. Further, while the elasticized waistband 34 or any



while the nonwoven web 90 exists the both of the containment ,as3R8NN@r €a
22 and the Q8% areas 30. In this enbodi nent, the nonwoven we
covers all of the outer-facing surface 78 of the plastic film27. 15
In a preferred enbodi nent, the nonwoven web 90 is a carded nonwoven web,
for exanple, obtainable fromHavix Co., LTD., G fu, Japan as E-2341. The
nonwoven web is made of bi-conponent fibers of a pol yethyl ene (PE) and a
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means conprising an open pattern network of filanments 35 of adhesive is
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leg cuffs 32 may be comprised of several different embodiments for reducing the
15 leakage of body exudates in the leg regions. Exemplary embodiments are
disclosed in the following U.S. patents. U.S. Patent No. 4,909,803 entitled
"Disposable Absorbent Article Having Elasticized Flaps" issued to Aziz et al. on
March. 20, 1990, describes a disposable diaper having "stand-up" elasticized
flaps (barrier cuffs) to improve the containment of the leg regions. U.S. Patent
20 No. 4,695,278 entitled "Absorbent Article Having Dual Cuffs" issued to Lawson
on September 22, 1987; and U.S. Patent No. 4,795,454 entitled "Absorbent
Article Having Leakage-Resistant Dual Cuffs” issued to Dragoo on January 3,
1989, describe disposable diapers having dual cuffs including a gasketing cuff
and a barrier cuff. U.S. Patent No. 4,704,115 entitled "Disposable Waist
25 Containment Garment” issued to-Buell on Noverriber 3, 1987, discloses a
disposable diaper or incontinence garment having side-edge-ieakage-guard
gutters configured to contain free liquids within the garment. ' |

Fig. 2 is a cross-sectional view of the diaper shown in Fig. 1 taken along

30 the section line 2-2. Referring to Fig. 2, the elasticized leg cuff 32 has a proximal
~ edge 33 and a distal edge 35. The distal edge 35 of the elasticized leg cuff 32 is

~ that part of the elasticized leg cuff 32 which is spaced away from the containment

. assembly 22 of the diaper when the diaper 20 is being wormn. The proximal edge

33 is that part of the elasticized leg cuff 32 which is joined to the containment

35 assembly 22 of the diaper 20. The proximal edge 33 is generally located laterally



Anot her suitabl e attachment neans conprising several |ines of adhesive
filanments swiWP8Y23%3 0 a spiral pattern is illustrated by the BpUPH ¢ 6and
met hods shown in U'S. Patent No. 3,911,173,issued to Sprague, Jr. on -
Cctober 7, 1975; 5 U. S. Patent No. 4, 785, é96 i ssued to Ziecker, et al. on
Novenber 22, 1978; and U. S. Patent No. 4,842,666 issued to Werenicz on June
27, 1989. Alternatively, the attachnent neans nmay conpri se heat bonds,
pressure bonds soni ¢ bond dynam ¢ _nechani cal bonds, or any ot her
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The containment assembly 22 comprises the acquisition/distribution layer
96 between the topsheet 24 and absorbent core 28. The absorbent core 28 may
20 be wrapped by a tissue web 97.

Ancther preferred embodiment of the elasticized barrier leg cuff 32 is
shown in Fig. 3. The elasticized barrier leg cuff 32 of Fig.3 comprises'a two
layered structure formed by a single layer web of meltblown nonwoven web 92.

25 The meltblown nonwoven web 92 i folded at the distal edge 35 to enclose the
spacing elastic member 95 and to form the two layered structure. The meltblown
nonwoven web 92 extends to the side edge 50 of the diaper 20. Preferably, the
meltblown nonwoven web 92 has a water resistance value of at least about 200
mmH,0, and an average bending force vaiue of less than about 13 mg cmZ/cm.

30

. Referring to Fig.1, the diaper 20 also comprises a fastening system 36
) ,\yhich forms a side closure which maintains the rear waist region 44 and the front
waist region 46 in an overlapping configuration such that lateral tensions are
maintained around the circumference of the diaper to maintain the diaper on the
35 wearer. Exemplary fastening systems are disclosed in U.S. Patent No.
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pulling the article up over the waist.

:Referring to Fig.4, the pull-on diaper 120 comprises a chassis 122 having
a front waist region 146, a rear region 144 and a crotch region 148 between the
20 front waist region 146 and the rear region 144, The chassis 122 comprises a
liquid pervious topsheet 124, a liquid impervious backsheet 126 associated with
the topsheet 124, and an absorbent core 128 (not shown in Fig.4) disposed
between the topsheet 124 and the backsheet 126. The pull-on diapér 120
further comprises front side panels 130f each extending laterally outwardly from
25  the corresponding side of the chas8is 122 in the front waist region 146, and back
side panels 130b each extending laterally outwardly from the corresponding side
of the chassis 122 in the rear region 144. As used herein, the term ;'panel" is
used herein to denote an area or element of the puli-on garment. (While a panel
is typically a distinct area or element, a panel may coincide (functionally
30 correspond) somewhat with an adjacent panel.) The pull-on diaper 120 further
comprises seam panels 166 each extending laterally outwardly from each of the
front and back side panels 130f and 130b; and tear open tabs 131 each
extending laterally outwardly from the seam panels 166. Additional preferred
examples of the puli-on diaper 120 are disclosed in U.S. Patent No. 5,569,234 to

35 Buell et al. on October 29, 1996.



that is extensible, at least up to the point of initial stretcghi
Exanpl es of weors9/238%88di n nateri gl s are d!oscl osed in U S Paten?gR@ggmwm
2,075,189 issued to Galligan on March 30, ,1937; U.S. Patent No. 3,025,199
i ssued to Harwood on March 13, 1962; U.S. Patent Nos. 4, 107, 364 and
4,209,563 issued to Sisson on August 15, 25 1978 and June 24, 1980,
respectively; U S. Patent No. 4,834,741 issued to Sabee on May 30, 1989;
and U. S. Patent No. 5,151,092 issued to Buell et al., on Septenber 29,
1992. Alternatively, the extensible side panels 30 or any portions of the

side 30 panels Wh@ﬁrdn'ﬂ%nﬂﬁia%k's@dé\zﬁhaﬁélbufm andl 13% &ﬂﬁe@ﬂﬂhénﬂer@%nch

ot her el ement of .the ch extens i.s de

conprise a sextend d?t&fg]lﬁ ﬁ%twaé 'VlfTQén fe ﬁPf@EEWd'REW‘S%«egQ?%G? meaphass's\‘iﬂ
el asti c- | i kejrf pleferned entbotimentseeachlof thefront ahd baek sﬁd@lphnéls 180f and 130Db

o ot 14 o e o Ukl PR LO i 492

at 35 | eastPraferabint theutrost sitiespanels, 130fdand sadaki side panglsnt30bOaee afnitane

regions is .

PCT/ US97/ 206?'8)4@51?003?%5% Yi-on djapsr; {1, they, pre not, ssparately manipulative
response to Glemgitsisasusgd 4p POHB F‘oﬁﬁpﬁﬁabﬂt ralber (ﬁfepquefmﬂb andeare
predet erm neéxléws@nbeéfobﬁe Borsimerd dfttha! vardusi eﬂé o? hRe PuILdn 'dRaHEH) . More

devel ops_signific orces t.o el on i on eas
oo of THo eiseRDM, £ach o ine.sedhopanél 1k ﬁwggrﬁ’&"ﬂf’ﬂ exCorssaonag
of th\</avh olt herfrongand m?mmupanb!summma 30D, maratl leakt onet bﬁtmar ednipohenthed
axi s e t r t t I
axhi bi ti g+ HETTaE ols2a, breil. 80 AtV Gl W gHeh o dhe el ®. Pletarabi
whi ch ext endeadych etﬂear ppanéabﬁ 18hiés aniextension oftheTersrrasgionding seami paneds at
least two si Qaﬁfctrcﬁf“iééétdéﬁé R Weir SHBBnan: E%érﬁ’s' d #ereln, Vér Egpc&hbia
el ongat ion 10 | east one pre etermn axl S en su ect e
appl ied 8 on ma’u p of the elements. In preferre embodlments the front and side
panels 130f and 130b are continuous members which continuously extend from
- the chassis 122. More preferably, at least one, preferably both of the front and
back side panels 130f and 130b, comprises a continuous sheet or film material
142 which forms a part of the chassis 122 and continuously extends from the
20 chassis 122. In alternative embodiments, the front and side panels 130f and
~ 130b are discrete members (not shown in the figures) which are attached to the

side edges of the chassis 122.

in a preferred embodiment, the front and back side panels 130f and 130b

25 are elastically extensible in at leastthe lateral direction. As used herein, the term

"elastically extensible" means a segment or portion that will elongate in at least

one direction (preferably the lateral direction for the side panel) when tensional

forces (typically lateral tensional forces for the side panel) are applied, and will

return to about its previous size and configuration when the tensional forces are

30 removed. More preferably, the front and back side panels 130f and 130b are
elastically extensible both in the lateral and longitudinal directions.

The pull-on diaper 120 further comprises seams 139 each joining the
corresponding seam panels 166 in an overlap manner to make an overlapped
35 seam structure, thereby forming two leg openings 134 and a waist opening 136.



a direction parallel to the predeterm ned axis. The SELF web exhi-bi | rst
resistive foMNE¥PP3 he appl Ped el ongation until the el ongati Bﬁ”éﬁﬁ’#@%\ﬁb
is sufficient to cause a substantial porti,gn of the region having the

| onger surface- pathlength to enter the plane of applied el ongation,

wher eupon the SELF web is exhibits second resistive forces to further

el ongation. The total resistive forces to elongation are higher than the
first resistjve, forces el ongation provided by the first region. SELF

webs sui t abl EN@RAnEINg ofcthecieands 138k rap beurerfarpies by anymuitablenieans kpown
descri bed i nint - ' n ' . |cat i
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the co- | n . at en I cat] on ra er
08/ 203, 0gy e%t%f‘{’ﬁe?’ggpvw%’eﬁ%wgﬁg é?ﬁrﬁi&%%ﬁés gﬁgstﬁ'%-ﬁ' B 2, P | 9f g
by Charles Vhealfpigpure ordiltrasoniowelidsr uary 28, 1994. 25 The di aper 20

preferably further conprises an elasticized wai stband 34 that provides

inmproved fit and contaj nnment. The el asticized waistband 34 is that portion
or zone of the di”peantiyonsi belt 138 is Jarpadt abeutathe wvaisty opepingd136d The

contract to ebhtimuionsloelt 138 adts 2o WABRTCAlyVELale lﬁlﬁlj%lﬁééitaﬁihztﬁ(ﬂi%ﬁbﬁfe%@?he

A fi
34 30 preferabl xt ends, | on |t‘6g|n l. outvvarc} romat | east one o
wai st edﬁ’ese{8f°?%£'5358?%yntge%'§f%e§8%lém GgMearal I-i/[h? opwkon diapgtt 120 pthwsi on
of the end epreferablytduenpiisgsca cBassiSiaympsal) a filstsit Ryar 2422488 aldeond belt

constructed o] I - Cl .sth S, _one Siti dJjn the
rear wai st r%g?'g?ﬂ%n oﬁ%"’%@g iaﬁi %%%{58 %?%hf\gg*“f’% n% oV Wn@tgﬁﬁﬁo#ﬂ%
di apers can Waist &rgion kd€eandithe reagsegionnif4 dihes pultonediapar 420 aadtitionally
Further, whiddmpiibs®briticOegotatftest P5219 Mord préfd¥ably, ¥Perdfes3dPYents (not
PCTUS97/ 20676;] . . .
15" shown) are provided in at least the side panels 130f and 130b of the pull-on
diaper 120 to provide breathability and ventilation. Because the first belt layer
142 and the second belt layer 144 are preferably nonwoven webs having the
appearance of cloth and the chassis layer 140 is preferably a plastic fiim, the
pull-on diaper 120 has a unique aesthetic feature in that it is perceived by
20 caregivers and wearers to have a garment-like comfort and feel in the waist

regions while having a perceived containment benefit in the crotch region 148.

The continuous belt 138 is elastically extensible in the side panels 130f
and 130b to provide a more comfortable and contouring fit by initially
25 conformably fitting the pull-on diager 120 to the wearer and sustaining this fit
. throughout the time of wear well past when it has been loaded with exudates by
distributing forces along both the waist and legs since the sides of the pull-on
diaper can expand and contract. The continuous belt 138 may be formed from a

number of different materials and layers.

30

Fig. 5 is a cross-sectional view of the disposable pull-on diaper shown in
Fig. 4 taken along the section line 5-5. The elasticized leg cuff 132 has a
proximal edge 133 and a distal edge 135. The distal edge 135 of the elasticized
leg cuff 132 is that part of the elasticized leg cuff 132 which is spaced away from
35 the containment assembly 122 of the diaper when the diaper 120 is being worn.



20 of its constituent elenents can conprise a separate elenent affixed to
the di aper 290 992982 asticized wai stband 34 nay be construct eBCHUSH 0676
extension of other elenments of the diaper such as the backsheet 26 or the
topsheet 24, preferably both the backsheet® 26 and the t opsheet 24.

Enbodi ments are also 5 contenplated wherein the el asticized wai stband 34
conpri ses apertures, as described above, to provide breathability in the
wai st regions. The el asticized wai stband 34 may be constructed in a nunber
of di ff er entTheopdoximalbédgen 4 3Bris thati peyt ohtreeekisticizet) delg icoffl132 whRitheastjoived
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al . on Mar cibwaIe ﬂ:ﬁ%he@kstza e describeg oinaties aboapaefdrenced U.S. dPatenp No.

el astici zed to inprove the containment of the leg
regions. é*%ﬁég%%%ﬁgﬁo 95,278 entitled "Absorbent Article Having
Dual Cufms | ssued to Lawson on Septenber 22, 1987; and U.S. Patent No

4,795,454 entitl ehg éﬁgaeee@bammg% Hettin M&'&?gggﬁeé'fghﬁ&&

i ssued to EXa 00 on Januayi , escrl di s | aper aV|n
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shown i n Fi Goigha! A4AR PbANSATE 135 SRAbLEIG 'sBciigelablE RidhBérs! fod &he?:
the elasticize g QD
spunbonded nonwoven web 94 preferably extends to the side edge 150 of the
diaper 120. Preferably, the meltblown nonwoven web 93 has a water resistance
value of at least about 200 mmH,0, and an average bending force value of less
20 than about 20 mg cm’cm. More preferably, the meltblown nonwoven web 93
has a water resistance value of at least about 300 mmH,0, and an average

bending force value of less than about 15 mg cm Z/cm.

A preferred spunbonded nonwoven web 94 is a spunbond nonwoven of

25  polypropylene obtainable from Fibérweb Co., Ltd., SC, USA as Sofspan (DAPP,

33 glmz). In an alternative preferred embodiment, the spunbonded nonwoven

web 94 is a spunbonded nonwoven made of bi-component fibers. The bi-

component fiber contains a polyethylene and a polypropylene. More preferably,

the bi-component fiber has a core of the polypropylene and a sheath of the

30 polyethylene. In preferred embodiments, the bi-component fiber has from about

55% to about 95% by weight of the polyethylene. Most preferably, the bi-

component fiber has from about 70% to about 90% by weight of the
polyethylene.



edge 33 and a distal edge 35. The distal edge 35 of the el ast|C|zed |
cuff 32 is twax99easdd of the elasticized leg cuff 32 which is R ”é\?ﬁy
fromthe contai nment assenbly 22 of the d}fﬁaper when the diaper 20 is being
worm The proxinmal edge 33 is that part of the elasticized |eg cuff 32
which is joined to the containment 35 assenbly 22 of the diaper 20. The
proxi mal edge 33 is generally located laterally WO 99/ 23983

PCTI US97/ 20676 21 inboard of the periphery of the diaper 20. A portion of
the el asticilked EBxgmplés 32, however, may extend laterally outwardly from
t he proxi mal edge 33 such that the material covers at |east a portion of

the outer region of the backsheet 26 (not shown). An exanple of an
el asticized cuff 32 having a portion E&AMELE;. |laterally 5 outwardly over

ggg t eo; E?LIr g??er’gﬁaaf@h%&blm ﬂbnﬂgvéﬂi' w%gbwss éﬁ Zfom «@@@rebed_td N Odika,
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el astici2ed JﬂaﬁPlaéréngﬁ?EM ’sﬁegﬁ{%ﬁ erfl°5'W°XePsW$%ﬁrE%d%y°faP ng figers o R er
¥\e|bd02| rr;el E . d imotygropyiene (ER). wg'hegiheré' havethe thickwessoofirom rrboeb 39imite agbut ?

ol ded a i 0 e
ol b1 onn ndihov DNl R fBF o BRter festiBfiod Yefl Bt 300 R0 "3pa S
Pr ef er abl y, bendingsfores ua}uemfrﬁ\mgennwbm 9Ihnasnhosmemt naggl (of thecembaisament
at | east ab%ﬁ) %09 3mopl erid Qir é‘ébll J l??}?jﬂ) Gn%Se, al e thaki

t han about nferr]/cm re own nonwoven vve 91

has a wdfer terst er%fsmtanwuevawe ‘b git Wﬁs‘iOWﬁ” lm'@wvj used far ihe

aver age benghéltbléwh tonwlven wéb B8 oF th)@ about 15 ng[err]/cm The
cont ai nment assenbly 22 conprises the acquisition/distribution |ayer 96

bet ween the topsheet 24 and absorbent core 28. The absorbent core 28 may 20
be wrapped by a tissue web 97. Anot heEXAMPLE D enbodi ment of the

el asti ci zed {aglhR & 4 FiiBIEvin Réniwdven web obtainable from Kuraray Co., Ltd., Osaka,

15 Japan as PCO013EM is prepared.  The nonwoven web is made of fine fibers of a

polypropylene (PP). The fibers have the thickness of from about 3 um to about 5 p

m. This nonwoven web has a water resistance value of 400 mmH,0, and a

. bending force value of 13 mg cm%cm. The embossment ratio (of the embossment

roll) is 3.3 %. The air permeability value is 33.1 cm*/cm%sec. The maximum

20 tensile strength value is 1.39 kfg. This nonwoven web is also suitably used for the
meitblown nonwoven web 93 of Fig. 5.

EXAMPLE il

15g/m2 of a meltblown nonwoven web obtainable from Kuraray Co., Ltd., Osaka,
25 Japan as PCOO15EM is prepared. The nonwoven web is made of fine fibers of a

polypropylene (PP). The fibers have the thickness of from about 3 pm to about 5

m. This nonwoven web has a water resistance value of 500 mmH,0, and a

bending force value of 21 mg cm%cm. The embossment ratio (of the embossment

roll) is 3.3 %. The air permeability value is 24.5 cm’/cm?/sec. The maximum
30 tensile strength vaiue is 2.06 kfg. This nonwoven web is aiso suitably used for the

meltblown nonwoven web 93 of Fig. 5.

EXAMPLE IV
12 g/m2 of a meltblown nonwoven web obtainable from Kuraray Co., Ltd., Osaka,
35 Japan as KE7701 (Test Sample No.) is prepared. The nonwoven web is made of



shown in Fig. 3. The elasticized barrier leg cuff 32 of Fig. ris
two | ayered womsmeissse formed by a single |layer web of neltbl OW/E{E g

web .92. 25 The neltbl own nonwoven web 92 J(]d fol ded at the distal edge 35
to encl ose the spacing elastic nenber 95 4hd to formthe two | ayer ed
structure. The neltbl own nonwoven web 92 extends to the side edge 50 of the
di aper 20. Preferably, the neltbl own nonwoven web 92 has a water resistance
val ue of at |east about 200 mMH err] O and an average bendi ng force val ue
of | ess t harfinefithers 08 amplypropyiehed )3Thedibers hane the thickness ofiérot abeut 2.
al so conpri Stﬁscoaabfo%ftseﬁ‘rhngTﬁl’és\ﬁé’mfélo%bgéh %R)rnﬁ‘sth@ rﬁh?ﬁngld?r%éﬁggw &tfenslle

mai nt ai ns t he
over | appi ng foter atier the ﬁfp@lﬁt,'ﬁntﬁdhel webr afhe lenastionafade ﬂ%l&hoéﬂ A8d /tar died

the circunf e{ e welghtt BE tisk nd%@@'sétﬂsgwd'ﬂ%rerﬁﬁoéé?ﬁe&5 ratie fdfSthe
Exempl ary fastenin 23983

PCT/ US97/206218D Q%fge%%@ﬁlgg’i the & s%'SH"ac Oseéfr |5‘P>8Ht ievémiﬁlsl@onwﬁo W@%s[‘as a
Patent No. 4y&te?résiStaheewallig of 190 ntrmH.OndndRebiseriding foree Najudof Q983 cmi¥ch.

o 4. gag. oENg i Ry, Jgﬁgsﬁ“?ﬁ% Sﬁéﬁ?%%%be‘fhé%a%‘%ﬁﬁp tHes?'e 58668%s0
i ssued to Nealugdsd289 &fg.Jarlhis ynobeyovePOveb .is. suttablyntusied. for, s, rBeitbiown
issued to Ba,wr{v%\}engge@%%”é 31990; and U. S. Patent No. 5, 326, 612

entitled "Nonwoven onent For Refastenabl e Fastening Device And
Met hod o Making the Same" issued to David J. K. Goulait on July 5, 1994,
10 Fig. 4 is a perspective view of Jgnp her preferred enbodi nent of
t he di sposabl e absorbent article according to the present invention in a
typical in use configuration di sposable absorbent article of Fig 4
shows a puljl -on di aper Example 1| Example li| Example Hll] Example IV
Basis Weight (g/m?) 10 13 15 12
Water Resistance 300 400 500 190
(mmH,0)
Bending Force (mg 6 13 21 8
cm?/cm)
Air Permeability 47.0 331 24.5 116.7
(cm®fcm®/sec)
Maxnmum Tensile 1.04 1.39 2.06 2.00
Strength (kgf)
Embossment Ratio (%) 3.3 3.3 3.3 20

While particular embodiments of the present invention have been
15 illustrated and described, it would be obvious to those skilled in the art that
various other changes and modifications can be made without departing from the
spirit and scope of the invention. 1t 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

20 departing from the scope of the present invention.



120. As used herein, the term"pull-on diaper” refers to diapeLs. r
whi ch have aw@sPi23¥d wai st opening and a pair of |eg openi ngspﬁﬁugwgﬁ are
pulled 15 onto the body of the wearer byzinserti ng the legs into the |egy
openings and pulling the article up over the waist "Referring to Fig.4, the
pul | -on di aper 120 conprises a chassis 122 having a front wai st region 146,
a rear region 144 and a crotch region 148 between the 20 front wai st
region 146 and t rear |©@n 144. The chassis 122 conprises a liquid
pervi ous toﬂé’g&{]‘ﬁ%@ﬁ'wﬁeﬁﬁi d i npervious backsheet 126 associated with
the topsheet 124, and an absorbent core 128 (not shown in Fig.4) disposed
bet ween the jopshget 124 and th acksheet 126. The pull-on diaper 120
further corrp{'i sejPFwag&%’%ﬁ%n&arﬁglngW'% ending laterally outwardly
from 25 the corrafiguidgergions depshieet,he chassis 122 in the front wai st
region 146; and b Sl | ly outwardly
fromt he%correspo%gﬁ'ﬁlg '@ﬁ?@ﬁ :8)\% P_ﬁé‘éﬁ%&gg:&@bﬁ%‘a&ﬁh?ﬁ%k(r?éasﬁeg#'egi on 144. As
used herein, the arphsoipentrore dispesat betwsien the tapshees and thedkacksheel apdt

of the pull-on g ' - [ ; bahd N
el enment, a panel %mﬁgﬂieorl é\%@f‘ggﬁggud;gﬂ?!ggh Ieaygoé}%c%ﬁlgsaﬂg'ﬁéz:g%ngmm Q{Mecti%e

a
an adj acent QRIRgijomed fe theiopshretang the distaledoerkaing 840 sHrfare of
166 each extipedbpsheett erally outwardly from each of the front and back side
panel s 130f and 13 tabs .131 each extending |aterall

b: . .
o remr Pt rom rangreif e SRed BER LARRIFES 4 e Skvar vesh, WVEG 5t Water
pul | - on di apesist@ticeavalueéi sicdbleadt about $50 RatmiiiO,Nand anS6¥eragd bending fénel |

t at. 3
EU?USQ(;?Z%%%B%?%%Etﬁgagpogtn%y\g‘aigﬁﬁ'i% € panels 1 30f and 130b can be any

nmenbers which extend laterally outwardly fromthe corresponding side edges
of the chassps 12Phe disposable absorbent article of Claim 4, wherein the single layer web

has a basis weight of from about 3 g/m” to about 30 g/m®.

3.  The disposable absorbent article of Claim 1, wherein the single layer web
has an air permeability value of at least about 10 cm’/cm?/sec.
4. The disposable absorbent article of Claim 1, wherein the single layer web
has a maximum tensile strength value of at least about 0.7 kgf.

5. The disposable absorbent article of Claim 1, wherein the single layer web is
a meitblown nonwoven web.

6. The disposable absorbent article of Claim 5, wherein the meltblown
nonwoven web is made of fine fibers of a polyolefin. '

7. The disposable absorbent article of Claim 1, wherein the single layer web
has an embossment pattern.

8. The disposable absorbent article of Claim 7, wherein the embossment ratio
of the single layer web is at least 0.5 %.

L



In preferred enbodi nents, each of the front and back side panels 130f and
130b 5 is awMer¥23883%ed nenber which projects laterally outwar 8CFUPHM e
chassis 122. Preferably, the front side papels 130f and back side panels-
130b are unitary elenents of the pull-on dffaper (i.e., they are not
separately mani pul ative el enents secured to the pull-on diaper, but rather
rare fornmed fromand are extensions of one or nore of the various |ayers of
the pull-on diaper.) More 10 preferably, each of the seam panels 166 is an
ext ensi on of 8 he Jdberdisposable@bsothent anticleafICIainid, pdeetin thaGingle daye3Web
at | east one ‘ -her el n.. or ek .

conbi nati on gﬁ%&;%&: gﬁﬁ!{b@@% ?t(lxa]f‘é(;@ a ﬁﬁjﬁgéakg{]ﬁ%f&ée%go@e%%g%gﬁg 5%@9%9 F'Ee
an ext ensi on 2bsomant @giglespondi ng seam panel s 166 or at |east one of their
conponent el enents used therein, or any other 15 conbination of the

el ements. In,preferred. enbodi nents, the fron nd side panels 130f and 130b
are continuodl 'rreﬁ%\?r spAFpe rl?ﬁ!?}u%rlt'ﬁ{eeQ{ Q%mf ovhereth thenslangation ralg)ise
preferably, #on abett $96to pbelietddy, both of the front and back side panels
130f and 130b, conprises a continuous sheet or filmmaterial 142 which
fornms a part of the chassis 122 and continuously extends fromthe 20
chassis 122. 1n alTher disposablentabsorhents articte: 6fr Qlainant] sihdeeipatied HarA6f cuftl

130b are dis : j +f ) LWch. ar t
the si do edgeeEfioek Biclal 8RSy 8 tieruihdiB 1oy i halind' & Rl egRfanich,
back side paNMalu¢ af:afkleagtiabowh 156 mmiHOcradta bandingcdieres valbeeofi lessithareabout
the | ateral Qﬂrragtohs?ybmAs used herein, the term"elastically extensible"
means a segnent or portion that will elongate in at |east one direction
(preferably the lateral direction for the side panel) when tensional forces
(typical ly | 42er alThealispasabie hbscoreent artidéof Sl Danedreirfthe Pkbyefkd and

For ces are a0tUeurg ol ifn B RsPathatP Bl 4R EbE Bl e panats

130f and 130b are elastically extensible both in the |ateral and

cach | o i ng the. oot rhspostlfie BisorbBiit SHARELY S HEET RBHFS spaRB 1o
an over| appefians combingg wuih t?xe barrier cuff for spacing the distal edge away from the top

surface of the topsheet.

14.  The disposable absorbent article of Claim 13, wherein the spacing means
has a spacing elastic member.

15.  The disposable absorbent article of Claim 13, wherein the barrier cuff is a
barrier leg cuff or a barrier waist cuff.



35 seamstructure, thereby formng two | eg openings 134 and a wai st

openi ng 136.WO0 59249899/ 23983 PCTIUS97/20676
PCT/ US97/ 20676 24 The bondi ng of the seans 139 can be perfornmed by any

sui tabl e means known in the art appropriate for the specific materials

enpl oyed in the seam panels. Thus, sonic sealing, heat sealing, pressure
bondi ng, adhesive or cohesive bondi ng, sew ng, autogeneous bonding, and the
| i ke may be appropriate 5 techniques. Preferably, the seam panels 166
are joined by a pattern of heat/pressure or ultrasonic welds. A continuous
belt 138 is fornmed about the waist opening 136. The continuous belt 138
acts to dynamcally create fitnent fol£6s and to distribute the 10 forces
dynam cally generated during wear. The pull-on diaper 120 thus preferably
conprises a chassis layer 140; a first belt |layer 142; and a second belt

| ayer 144. Preferably, an elastic waist feature 150 is provided in both the
front waist region 146 and the rear region 144. The puII-on di aper 120

additionallé conpri se 6Iastic <Jo| featureﬁot€2 e pr rably, apertures
or vents (n showY are prtfvided in e Si panels 130f and
130b of the pul \xon diaper 120 80 provilge breat ablllty nd ventil ation.
Because the firsti\gbelt .yer 142N\and the secongd belt 144 are

pref erabl y nonwoven \WEDBS Jiavi ng; ;,r;;qF?igqjj-uuf cIo ) a d the chagsis
llayer 140 is preferally a pl astjites 4k :“;L;i on dlape .138 has a uni que
aesthetic feature infjthat It'TS-De GTVka?by 20i “Caregi vers and mearers to
have a garnent-|ike aonfort'ano'feé in thelpai$t riegi ons|whi ng a

percei ved contai nment benef itt- 4 »-t e~ EF ehdfeglo 7148. The |nu0us bel t
138 is elastically extensible il the si{de pdhel 130f a 130b to provide a
nore confortable and cowgouri Bg fqﬂ b ni t ab1t”25 cegnf or mabl y f|tting
the pull-on diaper 120 toO the:“-an¢ ﬁnp uptsai nng s fit:

il |" ::: Ili i
m ::: /ul T:‘r _

>0 wlowl D [ =50

49 -Jml —i—— 40

Ty mmb D Am ] 110

2(3)"ﬂr—ﬁr“' o 2(3) P

. It\ i:: -- ::: -____:}1‘_ wil J‘ 48

28— | & | 63

65\ i ':I MR It

SUBSTITUTE SHEET (RULE 26)



t hroughout the tine of wear wel|l past when it has been | oaded wi th exudates
by di stributwogvhssses al ong both the waist and | egs since t hBCHUS¥E0616 t he
pul | -on di aper can expand and contract. The conti nuous belt 138 nay be
formed froma nunber of different materials and layers. 30 Fig. 5is a
cross-sectional view of the disposable pull-on diaper shown in Fig. 4 taken
along the section line 5-5. The elasticized |leg cuff 132 has a proxi mal
edge 133 and a distal edge 135. The di ¢ pp edge 135 of the el asticized |eg
cuff 132 is that part of the elasticized leg cuff 132 which is spaced away
from35 the containment assenbly 122 of the diaper when the diaper 120 is
bei ng worn. WO 99/ 23983
PCT/ US97/ 20676 25 The proxi mal edge 188 is—that. part of the elasticized |eg
cuff 132 which is joined to the contal nnent aspg Iyu'522 of the diaper 120.
The proximal edge 133 is generally located | atgypll| ye&nboard of the
peri phery of the diaper 120. A portion @ the gka$yicized | eg cuff 132,
however, may extend |aterally outwerdl Y& Tom E proxi mal edge 133 such
that the material covers at |east S?po io e outer region of the
@dfg’uff 132 having a

al'l

heSd

backsheet. (not shown). An exanple of amel§5t
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portion extending laterally outwardly over ke of the outer region
of the backsheet 126 is descriybed_in &hne abdy .5;_‘- erenced U. S. Patent No.
4,795, 454 issued to Dragoo. Thenel asti Chgé® a» er leg cuff 132 shown
inFig. 5is formed by two single | ayer yebs »eal‘: % One of the two
single layer webs is a neltbl nwo, jt/h-sz;-,ot her is a spunbonded
nonwoven web 94. The mel ¥bl own ngnwoye ’gi:“ dntl t he spunbonded nonwoven
web 94 are joined togethglf to (\/
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15 formthe elasticized barrier |leg cuff 132. The spunbonded nonwoven web
94 is fol dedwa9srnesidi stal edge 135 to encl ose the spaci ng el BET/USYHadhiser s
195.- The spunbonded nonwoven web 94 preferably extends to the side edge 150
of the diaper 120. Preferably, the meltbl own nonwoven web 93 has a water
resi stance value of at |east about 200 nmMHerr] O and an average bendi ng
force value of less 20 than about 20 ng cnferr]/cm More preferably, the
mel t bl own nonwoven web 93 has a water 33?5%&Hme val ue of at |east about
300 mH err] O and an average bendi ng ce value of |ess than about 15 ng
cnferr]/cm A preferred spunbonded nonwoven web 94 is a spunbond nonwoven
of 25 pol ypropyl ene obtainable fromFi berweb Co., Ltd., SC, USA as Sof span
(DAPP, 33 g/nferr]). In an alternativggnLerEﬁ?-a enbodi ment, the spunbonded
nonwoven web 94 is a spunbonded nonwoven nmade @f} bi-conponent fibers. The
bi - conponent fiber contains a polyethylene ang pol ypr opyl ene. More
preferably, the bi-conponent fiber has a core a“glhe pol ypropyl ene and a
sheath of the 30 polyethylene. In preferred égbpdi ments, the bi-conponent
fiber has from about 55%to about 95% by wejgnglpt the pol yethyl ene. Most
preferably, the bi- conponent fiber has frdiftebpt 70% to about 90% by

wei ght of the polyethylene. , WO 99/23983 [.f;
PCTi US97/ 20676 26 111. Exanghes E LE
nonwoven web obt ai nabl e from\Kurargy Co.,
CEM i s prepared. The nonwoven web ifs
(PP). The fibers have the_.thigtknes?
Thi s nonwoven web has a wgter Xesi st

r] of a meltbl own

baka, 5 Japan as PC001
fibers of a polypropyl ene
3 [err] to about 5 [err]
300 mH err] O and a

Fig. 3
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bendi ng force value of 6 ng [err] The enbossnent ratio (of the enbossnent
roll) is 3.3wWo9rimesxnir perneability value is 47.0 [err] The RCIURMIH2A636
tensile strength value is 1.04 kfg. This nonwoven web is suitably used for
t he mel t bl omn nonwoven web 93 of Fig. 5. EXAMPLE Il 13g/m{err] of a
mel t bl own nonwoven web obtai nable from Kuraray Co., Ltd., Gsaka, 15 Japan
as PCOO13EM is prepared. The nonwoven web is nmade of fine fibers of a

pol ypropyl ene (PP). The fibers have the thickness of fromabout 3 [err] to
about 5 [err] m This nonwoven web has a water resistance val ue of 400
mM{err]O and a bending force value of 13 ng cnferr]/cm The enbossnent
ratio (of the enbossnent roll) is 3.3 % 7 air perneability value is 33.1
[err] The maximum 20 tensile strength vallue is 1.39 kfg. This nonwoven web
is also suitably used for the neltbl own nonwoven web 93 of Fig. 5. EXAWMPLE
11 15g/nferr] of a nmeltbl own nonwoven web obtai nable from Kuraray Co.,
Lt , Osaka, 25 Japan as PCO01 5EMis prepared. The nonwoven web is nade
of fine fibers of a polypropylene (PP). The fibers have the thickness of

fromabout 3 [err] to abou [ er hS N % we S ANt er
resi stance val ue of 500 'grr]éﬁﬁgﬂh iﬁuendﬁﬁgpfgég% 3-@3% o 21 ngy
cnferr]/cm The e ment fatio (dqf the &nbossnent /froll) is 3.3 % The air

permeability value 16°24.5 dmerr]/lcnerr]Xsec| Th¢ maxfmum 30 tensile
strength value is 2.0 _kfg. \{his nopwoven wab is Al so7suitably used for the

nel t bl own nonwoven web 93\0f ¥lLg——a==tCAND IV 12 ginferr) of a neltbl own
nonwoven web obt ai nabl e 'i‘/j A af "ﬂ,\—-!i\'u Japan as KE7701
(Test Sample No.) is prepaffeb givwoN e welb (il | it /4 WD 99123983

PCT/ 1 US97/ 20676

122 134

148

Fig. 4
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27 fine fibers of a polypropylene (PP). The fibers have the thickness of
from about 7 [wenpdr39st o about 8 [err] This web is el ongated al pogushe20676
machi ne direction by a tensile force after the production of the web. The.
el ongation rate is about 70 % The basis weight of the original web is 17.5
g/nferr]. The enbossnment ratio (of the 5 enbossnent roll) of the origina
web is about 20 % This nonwoven web has a water resistance value of 190
mH err] O and a bending force value of 9 ng cn2/cm The air perneability
value is 116.7 cnferr]/cnferr]/sec. Thebnfgi mumtensile strength value is
2.00 kfg. This nonwoven web is suitably used for the neltbl own nonwoven web

92 of Fig. 3. 10 Table Exanple | Exanple 11 Exanple Ill Exanple IV Basis
Veight (g/rnferr]) 10 13 c:oﬁ/’ééF— 12 Water _
Resi st ance 300 400 ua 190 (mrH err] O Bendi ng
Force (ng 6 13 21 9 cm{err]/cm Air
Pernmeability 47.0 33.1 24.5 116.7
(cmerr]/cmerr]/sec) Maxi mum Tensile 1. 04 1.39 2.06
2.00 Strength (kgf) Enmbossnment Ratio (% 3H 3.3 3.3
20 Wi le particular enbodi nents of the presefitdfidenti on have been 15
illustrated and described, it would be obvio ajﬁ@ tihose skilled in the art
t hat various ot her changes and nodifEﬁations cHe made wit hout departing
fromthe spirit and scope of the inveqntion. Kt\Rgqunderstood that the
exanpl es and enbodi ments deseni bed herki ngre_ Jqy]i|l | ustrative purpose only
and that various nodificati of® or changeb s :/5uggested to one skilled
in the art wthout 77 N e
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20 departing fromthe scope of the present invention. V[)géﬁiggﬁﬁM7
PCT/ US97/ 206 W60 $B23083AT | S CLAIMED IS: 1. A di sposabl e absor %8 e

conprising: a liquid pervious topsheet; 5 a liquid inpervious
backsheet conbined with the topsheet; an absorbent core di sposed between
t he topsheet and the backsheet, and a barrier cuff having a proxi mal edge
and a distal edge, the proxinal edge 3eing joined to the topsheet and the
di stal edge being away fromthe top 86 ace of the t opsheet; 10

wherein the barrier cuff conprises a single |ayer web having a water

resi stance val ue of at hetnabout 150 mH err] O, and an average bendi ng
force value of le n about 25 ng cnferr]/cm 2. The di sposabl e
absorbent articl im1l, wherein the single has a basis
wei ght of froma r] to about 30 g/ e di sposabl e
absorbent articlg of ai wherein the si an air
persreabi lity val Ue of at The

di sposabl e absorient artig¢ of Claiml, ergin the\single r web has a
maxi num tensile gtrength yakwe of at IeaergQEut 0.7 Kgf. 5. he
di sposabl e absorHent arti¢ld of Claim1, whagein the single layer web is a
nmelt bl own nonwove . The di sposabl e absorbent article of Caimb5,
wherein the neltbl owmn nonwoven web is made of fine fibers of a polyolefin.
7. = The disposabl e absorbent article of Caim1, wherein the single |ayer

web has an enbossnent pattern.

Fig. 6A - Fig. 6B
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8. -

rati =
PCT/ 8897/ 2067 . The di sposabl%’“&tﬁ‘é’b‘?"ﬁg‘nt article of daiml, V\/r"r’gré“; in
i NGNEERMAFONAELARRLICATIONP UBLISHER UNPERTHE P ATETCOORERAIAN TRENTY@®ETbn

t he

The* di sposabl e absorbent article of Claim?7, wherein fi‘i
of the sj | ayer wedreb STALEITRATROBRE CREANIZATINO 991239

bef or
absol
to al
t he

D TrelioleP Pk pdhfi 630S OT DEIT AN 14 ESuaod T puiklite NEI5R0S 301 90 09723983

1)519 wher eijn ngat i onratelsfroma out 5 %
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di spd
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barri
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Brae APRIE S 1 ess than about ny eN{exX, C}I/(IN’TCUIZDEDKBEEES FI, GB, G 5
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(57) Abstract

The present invention is directed to a disposable absorbent article. The disposable absorbent article comprises a liquid pervious
topsheet; a liguid impervious backsheet combined with the topsheet; an absorbent core disposed between the topsheet and the backsheet;
and 2 barrier cuff having a proximal edge and a distal edge, the proximal edge being joined to the topsheet and the distal edge being away
from the top surface of the topsheet. The barrier cuff comprises a single layer web having a water resistance value of at least about 150
mmH20, and an average bending force value of less than about 25 mg cm?cm.




