;e3etML@6 T 6 DI SPOSABLE ABSORBENT GARMENT HAVI NG | MPROVED APPEARANCE )
AND SUSTAINED FIT , FIELD OF THE | NVENTI ON The present invention relates t

absor bent way d2isbsrs such as di aper i jnence briefs, tpa@E/mongigpants,

di aper hol ders and liners, sanit HWII‘M@@M@MEN ments, and the |ike. Mre
particularly, the present inventi 0 absorbent articles providing
i nproved appearance and/or inproved S&8®#Hi ned dynanic fit during use.
BACKGROUND OF THE | NVENTI ON Absorbent articles such as diapers and training
pants tend to slide downward on the body of the wearer e%&ec allig when

| oaded with exdEPQSARLEABSORBENT ff\EYHERNT HAE&W@SW

article and the body, through Wmch .@ ﬁ@ﬂ% Fﬁ It al so creates
swinkles that detract fromthe desirable garnent- ke appear ance of the
article. The designs of absorbent articles typically include features
intended to sustain the proper fit of the absorbent article on the body.
‘However, these features known Wpartl ally effective in

sustaining,fit, tend to cause ont [ th ar.er

appl i cat i gh‘ © MO TPERBYLIC 8? 50 T aéI P cu 9P grggnpﬁen%%ﬁ]efs

desi gns Ofra[BAY patls odiRgR tholderd ‘éh@f’nngﬁpﬁﬂﬁiab}p%r@\e@rﬁkntﬁeaﬁdlfh% filke. More
counteract the downvvard force of gravity by restricting the size of the

wai st opempenigulaHpnaberpresehe mreranen oflate tabglroent wticles | prowtlingn imamvad

pr ot uber ant abdonen,, rat her ned wai st. The wai st edge of
Phe. absor BEPFEREE Favel (Ratpvarkabarine FSurm e BT r om tcs i ni 1 o
position on the protuberant abdorren to the area of a diagonal support zone
| yi ng across the small of the back over the h| p joints, and across the

| ower abdomen. Some desi gnBAGCK 3l TK¥Y ati ve novenent at the

wai st) with the waist feature proyi drn t he r urred nor force
generating ci r(ﬁhé‘r?'é’f:%‘rﬂ'?‘a?s F‘é:rl?sqscﬂﬁ“ﬁffso%hidr"ﬂ?f@g 8y tcﬂ%\ﬂéga? domgﬁrd%bthe
abdomen b%%&?%? tHeAWOREr, ELRiaY Swilehi | ?(ﬁ:ld ﬁr‘tﬁ@xcr&tﬁ C}V}ﬁ%%]atf\f;c%we‘fnd?ﬁtc%a@sl y
seeks a position of oWer tension o t he expanded abdonen. Because the

article i gapebétvaemest firioler andvihadodpwaraightwigcvddakbgd eat ocoar.t )moalsalcrqmersmves

downward toward the diagonal support zone in this situation, ’qu é
abdormen b&ubes Bitletragt) TR aheadebiTeble 2 ik gRPepnp RE e article. The designs

of absorbent articles typically include features intcnded to sustain the proper fit of the

absorbent article on the body. However, these features known in the art are only partially
effective in sustaining fit, tend to cause discomfort for the wearer, and/or make application
and/or removal of the article difficult.

For example, the designs of many absorbent articles depend upon a waist feature to
counteract the downward force of gravity by restricting the sizc of the waist opening.
However, the wearer of an absorbent article often has a protuberant abdomen, rather than a
well-defined waist. The waist edge of the absorbent article will naturally slide downward
from its initial position on the protuberant abdomen to the area of a diagonal support zone
lying across the small of the back, over the hip joints, and across the lower abdomen. Some
designs use friction to resist relative movement at the waist, with the waist feature providing
the required normal force by generating circumferential tension around the body. However,
when the abdomen becomes larger than its initial size, the waist feature naturally seeks a
position of lower tension off the expanded abdomen. Because the article is restrained from
moving upward, the waist feature typically moves downward toward the diagonal support

zone in this situation. When the abdomen becomes smaller, the article also tends to move
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WO (12/11S1813 PCT/USO2/ (11 SlIls downward, because the tension and the
frictional resistance dimnish. Wien a waist feature is designed to
generate {dydRedi9rce in an attenpt to mnimze downward rgpeg&Rkisoshe
greater force often causes disconfort to the wearer and/or creates pressure
mar ks on the body. The greater force may also tend to nove the article
downwar d, and/ or nake spreadi ng of the wai st opening for application and/or
renoval of the article difficult. The designs of sone absorbent articles

i ncl ude side panels or wai st belts which suppl enent or replace wai st

f eat ures. Ewamarcbéae@mlsw@ne@mawm fragtional resistanee diadrish. pidthen g wais, feaialteent
G 120, 487.i ssued epte 000 an Pat ent

4) 1999, %ﬁ%ﬁﬁg%ﬁd OF%P%%E? i ﬁt%'r SBCr 'inead\% éﬁ f° mlmm' eer%lg\ﬁggﬂaﬁa?%gggrﬁ ures
tend to expddereFRSStanCedusdsCiseimfdre@dsthefwdahe Jh@li))‘ c\féh@é’sepféfk@bb ﬁlraﬂ(ssdrf gHeched
a greater anmount relative to other areas, causing disconfort and/or
.pressure madks Bhe theatdsofyce Mayoalsoniend theneveathei articlsngowewurd, wader travksr d
positions whe esser, amunt bunch
and/or sl i B@aih(')‘é@? ﬁérw"gﬂé)r?c?'ﬂﬁgortEWB??%\QBé"‘Qd/OﬁE%}"OeV%?ﬁthS?‘(‘mci ‘ﬂgtécutlrat ed on a
smal | er area ofrHehgshRdor Rhiceibsomiénl RMicts SIAOITHO sideapMeRN oPWRISE BEIG BRRIdRI NT.
Sonme side panels al so expand and contract to maintain contact of the
article atsopplcmhmt drogplacs wallaefea.elafrserEXdlrnplttSmf sdels ﬂbﬁmsbﬁml agighes asdéscybetbin

Peature anaSnasets el SR ouer ShoBRer | heagpOs 10 ¥ SohteByiutos hutianet +

openi ng an@9ﬁn®ﬁ1%rar@%r¢lb?cﬂk offte O herBnby tr%rcﬁ@@kﬁx‘ég@f&ftur&@%nhe@ exert

openi ng. Suc | astic ent which |s angl ed downward toward the back
exerts a aaeessivedofceraneareas dfh:dae bodntwhper they arecdtretdhed argreatd:xeﬁ;m(advdmigtl‘teotOt he
ot her forces descri bed %%éve int ndi n(st; to ve the a B ent artlc]
downwar d HREr AR $3USIHE %“@P Ar PESSHEG marksion; dieibg ff(&v“fhfsf‘ Bnelasiche
body. In t
openi ng o qpenEs, e doyd ?I%RE)“F el fefar %fe é"% %%%"%zﬁpgﬁgﬁite‘*&%@p%
of such ahsathent/osdlidecdgshersachdbsacthe Bercksi thE)U:xSrt drat@ntenttatdbén 500allasned

Cct ober 25, 1994, which is hereby incorporated herein by reference. Because
they are io%ithe diody, eiten Pwﬁt%edlé?%oﬁf dftd}?fé' Rfess Y& AT DB o1ame, 8ide Papls iso

| ow-cut ar &PSAGE §na%<§n‘?&cr{j@vﬁallﬂﬁ% %nt?&f%}t %dé;%cfebﬁtbohpﬁ@ 1 téfcthg%vegt%\“ 9 the

hi gher wai’s er, severa sira tles ar

relinqui Shﬁ@lghﬁoﬁmh@@l@fh didy parelss ah I&Blrsﬁxvedii’ﬁpcbnelnmssm.gleall \nﬁ:ld réspéct td'h]lﬁ: miagk of
| eakage fromsuch a |ow cut absorbent article is generally greater,

especi al | ywaig featurmpnd hisaoner endilesaied gpidiaiey derfeaherse of ihenWaish QRanEE #har d

from that P e SRPRGRESE e Yttt BHb Fhhe e b cubnd AR ik

absor bent \afith & ghAVAWhWaE (BB bdck kkRerBPPearAnsE fORS iohakk bymrmimyorusfer s.
Such a | ow cut absorbent article has | ess area over which to distribute the

absor bent theudicde dddingstoathe aithasrfiorogs déw@ed)f’dbaVlef\/@ﬁdvlﬁl taneoyrathegabserbant y
be of greater thickness in

ch b
benef i ci alrPge HPB’UWY 404 a%‘gg?%ﬁ\e pe?isltnoﬂm whlecbllt fRel d“?ﬁl gtuéé ‘%p%%"t%.é Sr oper

fit of the artigl@nmnddshms Fdbsorbbneities, ahéqirdﬁﬁe@@n&f iHei Rhist GpepirRVtwteesan
absorbent article having inproved appearance throughout its period of use.

It woul d biovotwardita fiebelbwmefal therabdpmingl ersasen Brssiieseaftsugl absoraenharicles age
educed poRStil iy 8 e e AR 1 BB RS, BlnelEhibrie
SUMVARY G'_heTH'l:- blyWENHcg\'Bccause they are initially fit in the area of the diagonal support zone,
these low-cut articles often have better sustained fit than articles having higher waist
openings. However, several desirable properties are relinquished in exchange for this
improvement in sustained fit. The risk of leakage from such a low-cut absorbent article is

generally greater, especially for a male wearer, whose urinary stream is often directed

toward the waist. The appearance of such a low-cut article differs appreciably from that of a

2



The present invention provides absorbent articles, such as diapers,
i ncontinence briefs) pull-on diapers, training pants) fem nine hygi ene

gar ment s, wayé/isbas! 1 ke, which may provide sone or all of tdg/baepsidess of

i nproved sustained fit on the body, inproved appearance through the period
of use, and inproved confort for the wearer. Such an absorbent article is
intended to be fit about a wearer's body to contain excreta and/or bodily
exudat es. The absorbent article has a contai nnent assenbly having a front
wai st regi on, a back wai st regi on opposed to the front wai st region, a
crotch regumblaigapssedr beanabsprbens afticdhbaving she gasgieninlikm apReANesh B¢SifgA byt

region, a front end.edge, a bac nd.e a taopsheet. a backs a an
.absor bent 88V e"561% p3ediy A?ch_é’géfFS% T iagﬂl‘?fi/ hﬁseie\f\gélﬁmt%\’gr twohﬁésarhlée? ﬁgr%b ' H%
backsheet .apddiBerRRBRS BRNthulahi bkGrberttSdrd186 a &l vehORBI MO My ViEbnsitally ®8tdfrgeeater

di sposed substantially adjacent either the front end edge or the back end

.edge. Fur tthickmess & suche lelsot rtinke. articl e has at | east one di agonal support

nmb desi to . he .ab bent ticl h d bst ant j,al |
" the di agonal TEopb SRR b bR ey s i Sobell ulE BSete A SR b ¥
the hip | Qirsfe? rAME BEBART biehd BNET RIARIE Also \WeedenkiaPRSHObRB analbkbbbRt | S
worn) a first end of the diagonal "support nenber preferably |ies

subst ant i aktigte Adyiag empravied dpacicaniaitbtoughagitdrs prriodhef wdes ot bendd detdf dushernd a
second end of_the di agonal support nenper preferab i es sybstant.i al |

adj acent %%Eefftoﬁ%r pré’ﬂggné‘ﬂ SggquPFé“V\%‘Ia’Egr 'hQQ‘BSdﬁ. re§U¥e Ofilgﬂkl%Sng%%\?gx
PCT/ USO02/ 1 { 44:+; The, i BRI
por 1 on- of Ly B B o e R e PRI
caused by anb@ngasovah bodily shape or dinension. As a result, the waist

feature may be subjected to only mniml downward force. Therefore, the
wai st feature may be designed to provide only enough circunferenti al

tension to hold itself in po?y%%;mwd%qﬁ%d@us avoi d causi ng

di sconfort for the wearer an the wearer's body. The
absorbent arti cfhe pragent iuenpompreleded gpasivemt articlks ducky s widipstse thcappracance,
gentle tension around the waist to avoid disconfort and/or pressure
mar ki ng, Juists, Pakdes géansrse train gopintsy e ning Sy SiE e garments, %m’dhéﬁéi» VBl 8%t i on
and renoval . .BRI EE_DESCGRI . THE . iL)e. t i i |
concl udes RIPY'HC PPN %?EP Fﬁ‘gﬁsﬁ%‘y“ ;(J)Eiln [ nﬁl}lc()éﬁgmgﬁ%% [ stﬂfeﬁgﬁyy '@?gdlvrgn&ng
the subj e%g)pémamrmmgmei@rib@gansieﬁhcaﬁnﬁrmdmida)gafbnemahes\emter.i nvention, it

e

is believ that the invention will be understood fromthe follow ng

descri ption whiSughjag absorbent article is intended to be fit about a wearer’s body to contain
excreta and/or bodily exudates. The absorbent article has a containment assembly having
a front waist region, a back waist region opposed to the front waist region, a crotch region
disposed between the front waist region and the back waist region, a front end edge, a
back end edge, a topsheet, a backsheet, and an absorbent core disposed at least partially
between the topsheet and the backsheet. The absorbent article also has at least one waist
feature disposed substantially adjacent either the front end edge or the back end edge.
Furthermore, the absorbent article has at least one diagonal support member designed to
support the absorbent article on the body substantially in the diagonal support zone which
lies across the small of the back over the hip joints and across the lower abdomen. When
the absorbent article is worn, a first end of the diagonal support member preferably lies
substantially adjacent the back waist region of the absorbent article and a second end of

the diagonal support member preferably lies substantially adjacent the lower abdomen of

the wearer’s body.




provided in conjunction with the acconpanying drawi ngs, in which |ike

desi gnations are used to designate substantially identical elenents, and in
whi ch: Fi gy @0bed13 @ Side perspective view of a pre-cl oseth@Ehsapedhs
article enbodi mrent of the present nvent~on; Figure 2 is a side perspective
view of a non-pre-closed absorbent article enbodi ment of the present
invention in assenbled form Figure 3 is a sinplified plan view of the
article in Figure 2, laid out flat with the inner surface facing the

vi ewer, show ng various sections and structural elenents and havin '
portions cut a\%%hy dizgopahsppor meesttey prejergbly henrsrtbe majojnogtion pisthe wetghe of
sinplifie lan view of the article in F gur ai . f 2 Wit e
.outer sur ?%c@bslp bc‘i“ﬁénicgeea'?/c&%‘esﬁs ano %?{SVGO'%’% c\%ﬁ%do%scgaen%gslt bnnég%w\gghél{;? E’cpzt ur al
el enents; dfmensV¥a. ( AZ/aUSGRIL 3nEWhsBdatdrd (hayShd Subjeded & Snly midirBald®wnward
perspective view of an alternative enbodi nent of the absorbent article of

't he preserorcgnyehherefare, nthes | dturermry Fpeyudesigaed stog psavigd janledensugh vi ew

f the absorb icle ip Figure5) |aid | at and  showi i
cect i one. SRAVSLTTIREL AT BrbhsT S pEicon8h e Byl i AP I VAUREY

al ternati vesc8MpQe FdRIE wedret ARYGPPQEBR MharRinkionltke REarkhgbedyesent invention,
| aid out flat and show ng various sections and structural el enents; Figure

8 is a side perBpedsorbentvartplechayathualprevidanigaongntdikel oglew aistdsoatipaemnceof t he

absorbent article of the present inventian; :
gentle tension aroundpt%e waist to avoid (ﬂsdomfort and/or pressure marking, good

leakage protection, good sustained fit, and easy application and removal.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as forming the present invention, it
is believed that the invention will be understood from the following description which is
provided in conjunction with the accompanying drawings, in which like designations are

used to designate substantially identical elements, and in which:

Figure 1 is a side perspective view of a pre-closed absorbent article embodiment of the

present invention;

Figure 2 is a side perspective view of a non-pre-closed absorbent article embodiment of the

present invention in assembled form;

Figure 3 is a simplified plan view of the article in Figure 2, laid out flat with the inner
surface facing the viewer, showing various sections and structural elements and having

portions cut away to reveal underlying structure;

. Figure 4 is another simplified plan view of the article in Figure 2, laid out flat with the outer

surface facing the viewer and showing various sections and structural elements;



Figure 9 is a sinplified plan view of the absorbent article in Figure 8
prior to closure, laid out flat and show ng various sections and structural
el enent s; wig @Wses130 i s a side perspective view of an altergagisoemeodi ment
of the absorbent article of the present invention in assenbled form Figure
| 1 is a sinplified plan view of an alternative enbodi nent of the absorbent
article of the present invention, laid out flat and show ng vari ous
sections and structural elenents; Figure 12 is a side perspective view of
an alternative enbodi ment of the absorbent article of the present invention
in asseanFegilfﬁ 6rusna srciegmr@eqtqu gew of jppaltgmatiy ot meodimeRf Qfﬁh%flbqort@nt Hligls Jf a
wear er, ? ul ataor%gﬁ CH in an upright or standing position;
.Figure 14 e;sprgsefn HWtc LR 45F ?) M5n of the torso of a wearer, such as an
anbul atory child, in an upright or standing position; 5 WO 112/| | SG813
PCT/USI 12/ 01 SCS Figure 15 is a side view of a portion of the torso of a
wear er, suigurad ana amhxdifaquﬂgm otew df thenatsarbepr higinte ior Figueendli laigl paisilati a9,
wearing an, absorbent article o esetnt invention; and . Figure 16 is a

front vieweying Y3oPYS Bitars %"ﬂe“‘?%‘r”?t')g% Swear er, such as an ambul atory

child, in an upright or standing position, wearing an absorbent article of
the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON The term
"absor bentFigurt i7cis @"siimgli Bedplae fvéave of an alteteati eeenibridirhenind dhd sbsarhnt axticigi ofs

the present invention, laid out flat and showing various sections and structural elements;

Figure 8 is a side perspective view of an alternative pre-closed embodiment of the absorbent

article of the present invention,

Figure 9 is a simplified plan view of the absorbent article in Figure 8 prior to closure, laid

out flat and showing various sections and structural elements;

Figure 10 is a side perspective view of an alternative embodiment of the absorbent article of

the present invention in assembled form;

Figure 11 is a simplified plan view of an alternative embodiment of the absorbent article of

the present invention, laid out flat and showing various sections and structural elements;

Figure 12 is a side perspective view of an alternative embodiment of the absorbent article of

the present invention in assembled form;

Figure 13 is a side view of a portion of the torso of a wearer, such as an ambulatory child, in

an upright or standing position;

Figure 14 is a front view of a portion of the torso of a wearer, such as an ambulatory child,

in an upright or standing position;



excreta and/or bodily exudates and, nore specifically, refers to a device
which is placed against or in proximty to the body of the wearer to absorb
and cont awip 2feesgxcreta and/ or exudates di scharged from t herag@ynishhe term
"unitary absorbent article" herein refers to an absorbent article which is
formed of separate parts united together to forma coordinated entity so

t hat separate mani pul ative parts, such as a separate hol der and/or I|iner
are not required. The term "di sposable article" herein refers to an article
which generally is not intended to be restored or reused) but is instead

i nt ended thigwe 18istside sigwasltapordon phie eorpsaf a WaaCE sieh asgingmhulatprycdild, ifo an

£he 1 over 4 oPugh oraENEastp R Jeattesh PR SRR bRSR RERAM R0l

such as diapers, pull-on diapers, training pants, incontinence briefs,
i ncontinence undergarnents, absorbent inserts, diaper holders and liners,
fem ni ne Wjgirené igafiephview efredpartien pf the torap of a avealear SUck 4 8T MbHEatasY child,

absorbent .article of th resent invention i.s th ni.t ar i Spo e

absor bent 377 PB‘T‘@‘} OBFté‘B‘gpg ?8?‘“%%6%&'1‘“!‘%“#?%1?!@“@& lﬁ]véporfihec r8§eé’gpnf"§§%"s'ui tabl e
for use as a pull-on diaper or training pant. The diaper 20 in conventi onal
nonpre-closed form is shown in Figure 2. The diaper 20 of Figure 2 is also
shown in a flat and unbP&iiAlb RIPTION € QVENTH)

di aper 20 which, faces,the we rer Priented t war.th viewer, and in .Figure
4 with the por?ﬁhsﬁe@f_@hﬁefbama%?lez SR TEITY aoc%s_eva\%vh#&ﬁ??fh&awgg?'ﬁfms
oriented teg&%{ad%ﬁd/% BIRYRK ud:dtdl SRMFhoRd spBiANAWeRaS10 PRENIEO Wi s HiRed
structure have been cut "away to nore cfearly show t he construction of the
exenpl ary aghiasrdréntpraximitglte she Hodg of titeswedrett toaibshirbped c@faintthe bxaete and/or

subst anti al Ic){ identical in different enbodi nents a&d/ or . ,,cLiFffer?nt
drawi ngs &rudatesstiseharasd frap dhenbasly- (s temmeUHinme phfoEbengartic 5 19 (813
PCT/ USU2/ (113l Laper:.g0:.p | v cant al epbly
22, a vai & PSSl BufBRREOPIES A YersBc RS G DIGREAEER, BER P
has a fronbomimatdd el Q0 tBE, sepataeChanipilative paisnRudBaoppopaatetholdenantioont

wai st region 36, and a crotch region 37 |ocated between the front wai st
regi on 36 lHeH are@ohzauifgai skher g odispesablenartigler ihgwset Jefer tore Agieerigh i s
defined by th ter . f, 1 i AT o1 [ £ STOPE
general ly gﬁg?ralllfg &Etdﬁgﬂgesdl tgnbgc”l {Eﬁagggq?‘?%%%@edr#in%s%@%ﬂéﬂﬁle@ ﬂg%g rd gs%fujdgﬁd
edge 52 angebackng@edis€ddtheSdrrh i"diaganatfetd o paabdorigdnt agtididgeheadlbr abrn by
centerline 110 of the diaper 20 and extend between the side edges 50. The
cont ai nnerinfaassadiingpnpnensfpetspes aicapthe 1oGeripEPe rTABIPJeSERdN VRIdIEON 45 ARGRR]e

pervious topsheet 24. a |iguid.inpervious.. kshee ent
core 28 V\Hf’@ﬁsqr C'Br‘léqcé?saiﬂcﬁ %odé‘}pgf)soH%‘é%ﬁec{l%e%gbh?@%ﬁgéégts’gﬂcpd)ogﬁﬁ ?rgclr%%g—ifkpst’ he

t opsheet Jfconideddae ubdskshirats, 2Bsorbbft GRBMAI MAPet halleLmahy 1érs; ofestinihelt es
the main structure of the diaper with other features added to formthe
conposi t e hjigepe gamnanisc eud the likke cont ai nment assenbly 22 has an i nner
surface 23 whic enerally is.in cqontact with the )] SR 1 e.
proximty to tH‘g" %’(S‘fﬂ}pkﬂﬂe l?(?%iémg?tt(?c "ea%is%r\g’1 t_r r{'aﬁ'ﬁg%}:dy r? %ﬁnrtlrlrnnev(r%b E?(ainslss_e[rt}%l y 22
al so has apmi@Ht 8fspSidbleaRorbenORRIRRS didper RDEsHIWILIn Filiut@qein2PredicheiTomh
generally is i'n contact with or in close proxinmty to any garnent being

wor n. The sugpsibdet uR4ns & pdl-badiepbieert raging padt. t e ciBparddeintconvesiond iy be

assenbled in variety qf configurafians, well Kk in the art.  Exenplary
cont ai nne rﬁreﬁ@%@fﬂrﬂ?” 4% gl?é"f%‘r“e%g‘érre : d@%ec?l'iaBeéc?q (E}O%I.rg]‘g.e %étaz%?t shgvgdg flgg’é,
I ssued My, ,ndSRthcRAG it Fi?@&:%’\bitl@th@%@rtﬁﬁﬁoﬂtﬁ@&i@ﬁer%ﬂﬂﬂ@ﬂ?ﬁfeeﬁ-@nc wRldR®,
whi ch are %ereby I ncorporated herein by reference. The backsheet 26 is
gener al | y drieatedprowhidothe ofeweneardi iafegur@d with th pogtiati efpbe diperihwbich fadee
‘garnent -facing. surface 45 of the abaor bent core 28 ( %i ch re\r/tentsft he
excreta arRY4r TR BeVEarer SREHFA LY AN IFVET o S:%‘?ﬁ?n%e ?‘V‘&?Egé"’v\ﬁi“&? may

.ccontact t hg. di-REf 1Ble ,béelpauaasvap%l%ﬁlﬁ@ma@?@hm%raﬁgtm’ba_.omehee)zcea{;mry

"di sposed" refrers herein to the arrangenent of an elenent in a particular
physi cal radsatbemrsticlps.t Bleotehwsrof ¢heediaper 20 ofhicthare abbuarttialy idantirad lie diffagent
preferred enbodi nents,, the backsheet 26 is substantially inpervious to

i qui d anceReAimeRtsand/ar '&rﬂ}ggrﬁf“t BYVE8t AfC ef)'lgaﬁt’F‘i5 erﬂ"ﬂ?ﬁ%ﬁ&%‘s MYYHE art
including a breathable film Exenplars of suitable backsheet filns include
t hose manufactured by 7 WO (12/115(8%3




PCT/ US02/ O15(1'S Tredegar Industries, Inc., or Terre Haute, |Indiana, USA,

and sold under the trade nanmes X1530G X10962, and X10964. The backsheet 26
may be | owead/dsegishe topsheet 24, the absorbent core 28 orp@nysilos

eI enment of the diaper 20 by any attachnent nmeans known in the art. The term
"joined" refers herein to the attachnent together of elenents of the
absorbent article) either by direct affixnent of a first elenment to a
second el enent or by affixment of the first elenent to an internediate

el ement which is affixed tag the secgﬁd el ement. For exanpl e, .the attachnment

nmeans may i ncl J%s diansh 2P GrefeieBitipeiy s“?oé?‘EPmS'Ft assfraly e, aaYV“b%tf?f’é‘trﬁé | ayer
of adhesi t I ive.
.Exenpl ars\éﬁ d%?@ﬁg\aw@éﬁgﬁ?@@s}a{oﬁcmg osze%mr?é%u %{]ct?&‘#%g‘g %ﬁn Q%Eafl er
Conpany ofwaSit.reglani38 dppused ob ahe HEA aadt t’@idﬁeﬁédaratsa tdl:etﬂ:lﬁi&é)m@:ﬂd? located
HL- 1358- XZP. Alternatively, the attachnment nmeans may ri se heat bonds,
pressure [BewEs the {YPQSM‘?IS& 1eseni 30 aig nagrpeckrwealaragia 3%0%@@ Pegphegmypf shher
sui tabl e of Se t he
A %%ﬁ*iﬂ‘%@zdf | g&‘;o ergtg%? Jbg&t 3P th b g&t %W{%’E\Dﬁlcﬁgo X: oup f;0

art. The fo get I'sp osed adjacen cing

surface 47geﬁrfmm>hpanabaqt)bﬁ@tor@qn@inal&eawlumayodoend therfeshttepdtddge abstaﬂlbaat core
28 and/or to the backsheet 26 b attachnment neans known in the art. The

t opsheet znd pégepiﬂetle gensirallycrsg e Yémthe latrrat eenseriing ) 1 Guatithestianer 29 eed pxignd o t he
wearer's k r ef. at | east a portion of the topsheet 24 is |liquid
pervious, SD c%@ %Pgﬁ%?%s to readily penetrate through its thickness. A
sui tabl e t0psh61fht: Eohiai RReRERERBIURE Coff tHRMiRpY de prafremblPiindTBder A aldquiknown
in the art) such as porous foans, reticul ated foans) apertured plastic
films, or paoveys topshaeiridoe Suiddmpeividus bcaekSheftt@ﬁaandfctnb’éqserbsmr@ wosd ior

tt fib th fib h
[ bers) oPreicioBfiRaRHAnG "R A IR i) AL Mavpereret o it Rarehed P e
24 i ncl udggef idReliSmedthRsdhBGT S BENS(iRResS eNRGRdsinard &) thiiispeRivilih other

mel t bl own, hydroentangl ed, Or otherw se processed as is known in the art.
An exenpl dcataes adcmdltbefbtnetttecqwhmerte mopenmwurmﬂwacmkammemtm&cﬂm;/ @2 dds by
Veratec, Ing., %g%@ i on of ernatl onal per%gﬁ anl¥ of Wl pol e,
Massachus épigner e aeneriiar B opligt Wi Gk B ah HotpEx Dhigythe
conprise Yy ANSREREMiclEH @Hnal"l;]%’@oﬁﬁlﬂn?eng%&%frﬂﬂ p7) g@@ﬂt@m&t&uﬁace 25
conformable,” non-irntating t e wearer's skin capabl e of absorbing
and r et ai mipposcti @uthdsinaerc burfike 23 nrd avtdciotghwaralbodl kry cenuckavéh . orTime close
absorbent core 28 may 8 WO | 12/1151813 PCT/ U802/1 15115 be nuf@l Fured
|n a w de DUIMiYylooRn¥s ggraenk heingnhWprs e topshisah R, thee Backslsst & UPgl ass,
T"-shape (o)
il de vart SP3BT TRle AEmafbE sk RBIGHRA IRy SRR r ol ABF ki el ®

di apers armBieniphey caiisiareanissanbly strestures utﬂ”dﬂalbfﬂnﬁﬂhﬁilaﬂemme%pssuwl ch
is generally referred to as ai rfelt cel l ul ose waddi n%prrel t bl own pol yners,

chemi cal | My A+ 199%and ¥h3 Patent, 6. 53048 Toissyedryepiereker | 19 S0P whigh age h?rlegléue)

absor bent % a&@%%&ﬂtﬂ@mﬁggﬁ% prepared from pol yneri zation of a high
i nt ernal as mul'sion,” superabsorbent polymers, absorbent gelling

materials, or amg icRsieek 06U gahsainbent poatdr ofatheodiagnit maichoisdisgosed
materi al s. ‘Exenpl ary absorbent core _structures are described in U 'S Patent
4, 610, 678 alises dhesapimanbéacing surbge 449ty shsorenkbprere 28281, whish jpeaygalg the

Noverber SedfoRlBobtlfles WBpflled Gl AOY LIS RAIALOHNIELEL ot e

ref erence. I'aper resent rnven |nclu €s east one
wai st f eatdidper 26, sash atlsmrneeft@énmerglaﬁnenm Theierd "HispowddOtdias hbdeftoahe The
wai st feature 34 preferably is disposed at |east |ongitudinally outwardly
from at | asangement of aprierpgit 40 acgicsia@hysicalvelaiprbiménpthepelemppts pidhe

"general ly ,east ortion h n back

end edge §£1 qutﬁ‘g'%? aﬁ'e?reff edf’ﬂ‘goe\/ﬁleﬁ ﬁlgattagltstge%% rtgggl%tgrr%lra [ %‘gﬁe]togrg nor e
.separate g guant sndhdal, x8ehphiSe bMEs@liaBREhi Bladtielfith kiBWnCANRE be Cindludengt £nsi on
of another el'enent of the diaper 20, such as the backsheet 26 and/or the

t opsheet Meatmibée fitinstExeaplars of 3uitahis bhekshes Stlmatineluds, those mesufastused hry be
at least laterally elastically extensible to dynamcally fit at the
wearer's waist. The terns "elastic" and "elastically extensible" refer
herein to the property of a material and/or an el enent of the diaper 20
whereby the material and/or the el enent7can be el ongated to a practi cal
extent upon the application of tension and will substantially return to its
original length or near its original length after the tension is rel eased.
Di sposabl e di apers often have a wai st feature 34 disposed in both the front
wai st region 36 and the back wai st region 38. The waist feature 34 may be
constructed |n any of several dlfferent conflguratlons knomn |n the art.
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In sonme enbodi nents, the diaper 20 preferably includes a fastening system
40 as shown, for exanple, in Figure 1 and other figures. The fastening
system 40wy RlgEab!l y maintains the front waist region 36 giteridgopask wai st
region 38 in a hoop configuration such that lateral force exerted by the
wai st feature 34 and/or another elenent of the diaper 20 contributes to
circunferential tension which is aligned substantially parallel to the
front end edge 52 and back end edge 54, which formthe wai st opening 21
when the diaper 20 is worn. The fastening system 40 preferably is di sposed
at |east pagdegan Indusiipsndent omTemreHettealnging UaAoand paldginder Badwee 5amss t he
front wai i n he back wai st region 38. In general, the
.fasteni ng%lféﬁg’nﬁgg%gh%dg%%grﬁiase any known fastening nmeans. For exanpl e,
the fasteni ng ghstROkhLetBYmaPBPdiREl fUtht ASBhEAMS RN bsSbEM @se L8 ah@bs,
hook and | oop fastening conponents, and/or hermaphroditic fastening
.conponent $theFglamest mﬁrtg9 digper £ etiynijlashmernmamsninPWmil iearbutlhedgrm

hooks) buckl.es, apd/ or other, fastening conponen n ) ' s, the
fasteni ng Y¥edt40° ﬁﬁ m EocFlﬁd%?aFE S@t OR% reofglé:% gH#sn%fS%?gg%bEH{%%gf[ E@Pfebw t he
di aper 20 eliResy BRENSE BAEht - Bat 8RAENL {004 s®BAE eRimdnt bl bR AfPmanbfrieeroval

fromthe body of the wearer and for adjustnent while the diaper 20 i s worn.

An exenpl dirstoflemetuiot zib irgerinediatm elegiesty whistn B ffixedd s thei $pednd plemest. Par ent
5,242,436 issued Septenber 7) 1993, . which is_hereby. i ncorporated herein by
r ef er ence S IAPEHE HHEBBFNREYS TR% N udS e U HRGOHRUBIGHH 8%% fepegve. 4
pre-cl Oseiaft%&‘ll a5ycs 00 Whhest Rl of %A MG of IsBpdth@Uin@s Ispiald, bt 9P6te of adRdtiveabl e
for use as a pull-on diaper, training 10 WO U2/ USGBI 3 PCT/ USU2/ Ulsgl S
pant, or thenlplde of Jhimbtecadhelipeseincluds ¢bse meafastunesdt by bl.B.oFwlef §ompany &

article in which the artjicle is assenbl re . TIhe pre:closed
di aper 20 %93Lﬁa “Weﬁgtaopgés?%méﬁ‘ﬂ@gbeﬁggsﬁgg) P‘?‘F??ﬁ‘é{ﬁ%%?gv@l?t‘m&é'&%n 36
and the bagk \ai ' j D?E-Q : fids, @EaARMBoAS,

Fi gure 1.6l e‘l\{@éekgﬁrr%'{tglgbév){e{gl §§y4628 ye%caﬁ?%ggsd‘)%r;@h%%gui tabﬁé bondiong means
known i n tdyeararct mattiaatval bomfspoopny ather §iotabtchataspmentf meanyedresonaisatenploby ed.

For exanple, suitable bondinghneans may i nclude ultrasonic sealing, heat

seal i ng; pragyeHd nsaRtkeyYn Wdheditve bonding, sew ng) aut ogenous bonding,
and the Iike. i e P SdRETRIL dy-fablAb shifaccldyedt dBY be
bonded such thgt]]%sté %fggtt?%ﬁvl%%gtﬁdﬁy?lg?%gd O]ppc')]si ng si’yde e%éesacgo requires
t he rupt urdssrbemitdoes 28lasd mragtbe \jeinadhtu fhtlabsdrbent abret 28arhidordedhavbdcksheat 26 A
pre-cl osed diaper 20 may alternatively have its qpposing side edges

. O
fastened tygayhgachmensmeasskag & thadttedhnEPnshseh €4 1§ Prefq&%hﬁhgorflhwé soft-
descri bed ove faor the. f i ' 0. I, :
st en ng ‘B et g PRl 3868 SR ETAC, SidleaBi? £ TRRF iy of e
fast eni ng pEmB& d4naliqaid pewiblie petndfiag ligaidseo aading fertrdierterougls ite treckneor
ease of fitting on and renoval fromthe body of the wearer and for
adj ust mentA whitdble topehedi mpy pe panpigciymdirom g wide ewseal materialskn@ndmthe art,
pre-cl osed di aper 2 f enj S At fa [ L&J0:40
preferablfugéangﬁggégﬁg’qﬁgggvxggﬁgﬁa%%bﬁgﬁﬁgg%%pﬂg§’?éggkagpi%?%lonﬁof
the side affiesal®dfofanide fibe@niuchvak Skhoddegi eoudb fibad/ of sytikethafikersasushi asegi on
38. The diaper 20 may al so include at |east one high friction retention
zone 70 aspoiyesien or pekypwpaiept Abersnorri epmphinationrd notuialrangd; synthedc fiprs. i A

fricti tention. 7 ably js,di , ' th
nner sur riaeaesis T s Sl The e rubE 81 OIBRE, Bt APt R bl "
region 36 QiirditinBREKoMEthSiwiscqtb@Rscdths ifkharein BB aff AMexdhildr dfral suitale

retention Zone 707is to resist novenent of the diaper 20 relative to the
surface oftopshectwearepven iaidyialandnantfagred by Varatecolnce i divisign\gh Rtematienad nent

“of the diaper 20. The hi rietiop ret {on.zone. 70 preferably has a
coef fi ci ent?P5¥ QWB??YCOH&’%E’PICO HP%?CF‘I’ISSE?JO \/ﬂll‘flésnd(?ség"afealpgg'st about twice
the coefficientTif agsbfdehf chrel T P chMphifie alObkoftfent RRitdFl @il isf @nbially t he

inner surface 23 of the containment assenbly 22. The high friction
retenti on comeestblereopnirompblesromirititiog totheawearer's sign.cang/ epakie phrbiprbinga

suitable materi al.. anpl es of suitable coatin terd al,s Lncl meric
at er 1l s, SATOYGTAE pepas uans snd Rt P ieagedf P Epio PR GEE 2l

Sui tabl e patch materials are typically thin 11 WO 02/ U51813 PCT/ USU2/ 01
s(15 and flexible and can be firmly affigxed to the inner surface 23 of the
cont ai nment assenbly 22. Exanples of suitable patch materials include
polynmeric filnms, fibrous sheets, and/or scrinms. Exanples of a high friction
retention zone 70 are described in co-pending and commonly assigned U. S.

Pat ent Application 091312,997 filed on May 17, 1999, which is hereby

i ncorporated herein by reference. The diaper 20 may al so incl ude side
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menber 200. Exanpl es of the diagonal support nenber 200 are shown in Figure
1, Figure 2, and other figures. The diagonal support nenber 200 is designed
t o supporivgdasciiaper 20 on the body substantially in the gitfagalsosupport
zone 13. In Figure 13, which shows a partial side view of the torso 1 of an
infant, the anatom cal |ocation of the diagonal support zone 13 is shown to
lie generally across the small of the back 3) over the hips 5, and across
the | ower abdonmen 9 of the wearer's body. The di agonal support zone 13 is
angl ed downward in the front of the body relative to the waistline plane
17. 1 n t h&epapnyiagturedoiit aywede yarietheoft sizeo and othapgs. i AT Lrampie. FEgandlag, t he
di agonal suppert .zon I o i€ I r r..abdonmen
9 o the TREREH o3RS AT MrAePE SOl SRS TRILRE BT i

di sposed ivariéth eofdii@neabRhe msetifls |dotnadnly &8&d i didposdbly ds/z\lgeﬁsh@ncd'b%ﬂnal
support zone 13 of the wearer's body when the diaper 12 02/ 0S1~813
'PCT/ US112/abjorbas apicless swelh ris doimyuineted swedtbpslpa whaeh isapensirally taferfgdofo ahe

torso 1 of.an i nt and.the diaper 20 as rn. n _be seen. by reference
bet ween Rt e wciE anel T ndipaty, “hirfeafiba TBBed iR Y hene
edge 54 | ijgkedbsti@msicaliberDarigubelabbétbbhte s tihtnging! A 1 preparkdt MdOm

di agonal support nenber 200 |ies substantially parallel to the diagonal
support zenbynigizetan of hehigh apemabphass anairlsion Ffuparabsdrbenthpaigmerspabsortent f r ont
view of the torso 1 of an infant and the djaper. 20 as wrn. It.can also. be
seen by r @F]é’!“gdﬁ;éte%@f’\/@eﬂ‘yﬁt t Ehon ﬁm%PbUﬁge”fg o ﬁgp\gquﬁom ﬁfQBWEI"aEUpport
menmber 20y by UBSBENL 8t YstRRAAd Ge HOCHBED Gh A0S PatsiPPBI0,679MRudd When
the diaper 20°1s" worn. The diagonal support nmenber 200 has a first end 210
and a sec®eptearhdr 9,1 P986Tdrel Uis. Rateand,2B0B34prishied Movymber i K)93skathsd veschio |i e

substantial ly adj.acent the back wai st region 38 of the diaper 20 when the
di aper 20 afesheggiyincorperated GHan BHEFIOEBCor ef erably is di sposed so as to lie

substantially adi.ag 'S'Laﬂﬁ%' I 2P W& digResq 20 is
worn. The firs?%gﬁgﬁ%%&bgﬁaﬂgﬁggégbgn endﬂggggggf?ﬁ%nﬁ nﬁ?or J?agona axi s
216 of t hehsWwagfonakamplepir Figwembeind2iker filweesrallhe wdisadenale B pefétdily is
preferably is substantially parallel to the diagonal support zone 13 of the

wearer' s SbPpsssasdcashéongitugiaplly putwardiy fipm pthlegss ong of tsiyaist Agse 90 afHBe maj or
di agonal | Sy s v, i e 5 about
5 degr oes Byt aaREYs RACRAA o of RRA3Hyhn BE0BNRA RERALES uRER:

| ateral cemd Bidkiend ddie Safoftthe ddpan®. PR: whiskf2aiuse 34 infayVameiss oasodionent s,
the maj or diagonal axis 216 may preferably be di sposed at an angl e of about
60 degr eeseRAratE elgmants 2fifixad (g dapsr 205nday madyscaIppises exagngione angthehe

| ateral cepnterli 110. ang| f t j

di agonal chnéc"ﬁfg%écn 14p ?1r§5'(l)’astugrr'§l Q}&eeﬁ%)cg(g*‘?eggGﬁgiﬁgge g@%ﬁ@ﬁgﬁn? IEJ(;’W&%F

sui tabl e quAlireB4Wnae bé AtgeantihllineRSLHObr WA s Icandarfallyhasticdpesxi@ibighe

di agonal support member 200 may be di sposed at Iea§tgygrtially interiorly
to the fortendsinatnigpléy fipat tdjveasears wais. iThedermzsureflastie” 2 oflagtisall v sxiensiblgent

assenbly 22 ternativel t he di aggonal,, su rt er..20 .sposed
2t Veast paet ek 8aht Bfmbry 7 MR8 Ao 4 sal BORE it AR vah &
surface 25,0ridIRRAGL HealEBIIlcaR B8 @[HRkNted % a DrictiA eRRNEupdhtie Applgaariah of
support nenber 200 may be di sposed at | east Fartlally bet ween the topsheet

24 and t hdeisimkaidewill Sbstapballyesetumlte its jongingkbleagtbodi teenits onenal lenghiadigre 2,

the di | t . 200, j s, di teriorly to,the f d .13
V0 (12115 S s BRT tisPRaT (ipfiprele isnsER o b vt et 2 b LA S e
in Figure s flohe wdisagien 38URRQRE baBORAlst 2060 $8 dIERONEE RAtuesA hilebe

topsheet 24 and the backsheet 26 of diaper 20. In general, the diagonal
support meehsrucREOnmay of eevsfal afiffersnti configeratpnsckramdl irthe heip Exemipéary waigbnal

‘support nenmber 200 has a wdth 218 whjch. i asur tantial | a

ri ght anglf‘éatt'ﬁcf’ﬂgr%ﬂf’?)sr'“m”gﬁgwé? g%ﬁ?f‘be‘g'i‘éj '_S’Irtﬁ‘gerb‘igglélsﬁi}gs ‘§Wﬁﬂg\ﬁy ar/ha@‘%%r 200
may have apy Wwsdphegl8r51byalkgd Rinete 109DitdaNsEWRIchRIrE $84b i ABYIdraEd ON
the wearer's body and for fitting into the bodily contours generally

defi ni ng theeeinlbpgderahcesupport zone 13. In sone enbodi nents, the diagonal
support nenber 200 preferably has a wdth 218 in the range of about 10
mllimeters to about 50 mllineters. It has been found that a width 218 of
t he di agonal support nenber 200 of about 25 millinmeters is suitable over a
wi de range of sizes of wearers and of tle diaper 20. The di agonal support
menber 200 may conprise any material known in the art which is suitable for
t he purpose of supporting the diaper 20 as descri bed above. The di agonal
support nmenber 200 preferably is conpliant, soft-feeling, and
non-irritating to the skin such that it has mninmal negative effect on the
wearer's confort and/or | hc visual and/or tactile perception of the user.
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14 WO 112/0S(813 PCT/US02/111 sOS increnentally stretched material forned
by methods such as ring rolling between neshed corrugated rolls, stanping
wi t h meshwegpiketieans, and the |ike. Exanpl es of i ncrenent acraggoeh ok ng

met hods and suitable increnmentally stretched materials are described in
U S. Patent 5,167,897 issued Decenber 1, 1992, which is hereby incorporated
herein by reference. The di agonal support nenber 200 nmay be joined to the
backsheet 26,'the topsheet 24, to both the backsheet 26 and the topsheet

24, and/or to any ot her elenent of the diaper 20 by any attachnent neans
cnown i n_t he al TSHTERET 20 O (b BERGAT fTEnkors thiapart gqaglrs:ﬁwmf@@blymwwé%np| e,

the attachprpt $ni [ L - 1 s : eto
the backsRaer Beorruii el REc i . AoRE Porso B RS AL aY & Rl ShER Rt ner
el ement ofvatshecgiraPpean®Medtack east regionod8 subatantidiby ihicoatacewith 230baiyd Tthiwe

second end 2] 2 and/or nmay be joipned along any portion of its |length or
subst ant i gqv {/Oﬁ @'éer@ eS| ARYHAE DoQapss ety i fgatung: 34 predgrally ik s Ip of

t he di agogg J Qi oL he t, e

ai aper 30°0ndARRRL SoREIRI fRe5, 8 PG R 29 R LARI B RER 1! 1%
unj oi ned dngemy sapfuet mehdee00 efsisthéovivapefoke. Asha 3R, dehabi rents. 34 he
unjoined first end 210 or second end 212 of the diagonal support nmenber 200
may have &eneralbysiemais igipaginmsubstasbally wherstielsiinigialy &it.enittp 4he. frang end gdgep| e,

t he enbodi - [ h in.Flgure 2 t he,second, end 212. of the
di agonal §ggé§‘t8‘%‘ﬁ{“ﬁg‘%§‘g‘}% ?%geljslcl)i%ﬁ@]cf \fv%ar?’ﬁsebocdght@?ﬁ%nntdoa% e IV?eﬁgerem

subst ant i & a yir@ftiod geidrall PRomMANE heRNYA BRI fef off (R BURIRIE R WeaRP Y alNBEdI Iyt he
diaper 20 is worn and the first end 210 of the diagonal support menber 200
f ast ened BPoBdesANAPOPYIresdj acent the back wai st region 38 of the diaper 20

b f the di . . i .em 240, .1n the al i
embod nent sholh e ERBt BERR G dARERD e A R b Cortra@eb bl R 1 o7
end 210 ofhdwie e ammé,l i)ﬁ/biggﬁ‘étl BRITOBEr B%ked. OTHE dastchihd)Sys6PNUdI éeRbly

assenbly 22 substanti al jacent the back wai st region 38 of 'the di"aper
20 and t heagdaonthednent Mapst fregore 36 dnd theshask twaadt Irggian B8 e athobheohfogueaticmbdomen
9 of the wearer's body, when the diaper 20 is wgrn, ans of the
di agonal §'if§ﬁﬁ"?tt]thré‘§?%ﬁ‘f W‘@Qi’t" &by waist ﬂaﬁﬁH@ %‘f %(gjz?f "Og{?f)g@m‘:"? %\ffstp%ﬂiaﬂﬁ"
syst em 2460 B {HAR th SGrcaMerBhiid end @S ARG a’@ﬁé‘& LibstaRA G RV Me]
reference to the fasten?ng %ys{en1ib and/orlan otﬁer gﬁ?tggﬁéﬁ?ag%gﬁ ng
means. Théoul eybedde SUppdhback asd edga §4,sybick o Qheramai v eopepi@pgdl whdrbthe W O
112/ 0S6813. PCTLUSO02/111sUS and refastenahle to facgilitate adjustnent of the
fit of th ‘aB?ra_ééjr‘S 2 Bn %%?%W%FY%%%&E%@W‘W Orepsrsh &, fe?ﬁe?adﬁ‘féb’onal
support fagheni RdeaY S8R PN dé aggey@l@ ofihégkd?wavs%r K86 QDG thdBaar | OUs
potential fastening positions of the enjoined first end 210 or second end
212 of theadi sgpooradl.slipgoretal nbaiesten2@Osysicm 4@ meay evhpdisereny &nowih éasesnjngy ned
first end 210 second end 212 of the diagonal support_nenber 200 may pass
t hr ough a"‘ﬁ?‘bﬁwﬁ%}r ,eX@?B]Fe‘?‘%ﬁ‘Ster“i”fggS@'tth‘tﬁ AR CODRNIERABRFHGSICRYS archisiane
support 0Rdti8aPe i Wele . npl e,
T he. e o Siiauin o Gty e I Rl Sl colon S
parti al | yFditlsgpmeed tixefaseaingt dysteinog® hrag tindddeabut tanb chdike Kislkdds, &@/ort dtlerf i 1 St
end 210 of the diagonal support nenber 200 is enjoined, and this enjoined
first endf@EoingneerpRNepts, o@bﬁ"’&eger%tPﬁﬁiﬁPe‘EQOthﬁoflaStG%’@goﬁ‘ys‘Fﬁb49ifa@br*ﬁﬂluc’é'upport
menber 20 r 1y i ' I I
romber 200 AT AR Meant el UG RHEARDEPR fo 1b WeCHRIR IR (g
210 and t bge Ecmt emand deznovaDfrofx@spbey of thetwera@ndmddormedyustaleavwhile il gur e
2, the diagonal support nmenber 200 is disposed exteriorly to the forned
| dA i aper 2odlaﬁ%fl %Q)ég\yowa_t «%eeeﬁelltnn@r Pf rasssntétria fm@;%oéwm 49t shaerribpdl _ni'mUzS-

not her e 1 r.lsing. itar
St uct ur of RER gl e300 SEoRp o B IR ROnE AP T A e
support nefd@ence200 i s di sposed substantially between the topsheet 24 and
t he backsheet 26 of diaper 20. In this _enbodinent, the back end edge 54 has
a greater | englhsemasmbreimangnthe dipeidd@ nsy. berpipyidedhia & prreclespgel®rmoasi n t he
front wai gt regio and-tnh ckewai st _r.edi o |J.e. Gi nferentially

| eas di ot SionT Frrhariel Mielel, CARAEed s ARIRr dols o ior il Gl

region 36 than in the back wai st region 38 when the diaper 20 i s worn.
Anatomi cally, in this enbodinent, the dDde edges 50 in the front wai st
region 36 and the back wai st region 38 of the diaper 20 lie substantially
adj acent the | ower abdonen 9 when the diaper 20 is worn. Thus) in this
enbodi ment, the diagonal suppotrt nenber 200 nay conprise a unitary
structure spanning between the first end 210 and the second end 212.
Anot her exenpl ary enbodi ment of the diaper 20 in which the diagonal support
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wai st region 54 are substantially non-parallel to the |ongitudinal
centerline 100. Instead, 16 WO 02! (15(i 813 PCT/USU2/U 1 SUS the side
edges 50 W d2eedisont wai st region 52 and the back wai st g 2bfs08r €
substantially angled relative to the |ongitudinal centerline 100 so as to
lie substantially in the diagonal support zone 13 of the wearer's body when
the diaper 20 is worn. As shown in Figure 8, the opposing side edges 50 in
the front waist region 52 and the back wai st region 54 may be joi ned by

seanms or welds 42, as described above in ref ,erencF to the precl oze?‘ or m of
the di apePapipor the likge MTheremrbprgichessd’ rafere hassimeio aformnfan ardclp dnyBIFhi the ¢ he

seans or lds. 4 S Ukl T teri.sti i e, to
substanti AL iR ANE il iBELE DI BE cRiced didiRr 20y HRfE iR HhpBORY °
t he di agoRgale ALY in tHEMDAT w200repRY 6B theStacRtwdi® asdion BE jainkdi by @amls or

el ement disposed substantially parallel to and in close proximty to side
-edges 50 iweldshé2,fas shewnan Eigureedi ditesoamaner walds Yadraxkg Bended yonysuitae ch

are angled as shown {n Figure 9. |.n so hodi ts, ..k [.8¢0 port
rember 200 RTBRPTRn kiowt 8 2%l P BB AR o Ehbecifi DRt g
struct ur e FoRSexahpi¥) duitableEb@WRMEP Inddals GABOGRONRIR ulfasi@ Wedlidg . hdaprseixap! e,
an el astically extensible diagonal support nenber 200 may conprise an

ext ensi on pofssteebonging; iadhesiver honting reeefings tautagenguseRensing. bind thedikeuf fhg2. | n

h | icall i.ble | f iS.
ot ensi on Bit e Rle B2 P hem e iy sfooc By B¢ blockd TR Wb Bty 2
support meEbeiy, quﬁgi'ﬂ g%‘x’déhec%lgp 90 IrEFRIES thel fiBLusd! 85 bket Hetlu¥ti whiradipMlation

structure form ng i'agonal support nenber 200 and the leg cuff 32 may
have specidfitke pormlod mdterials. nAgpecioseddippert20onay alfsnatoxbnipive itsappesiag sideal | y
extensible unitary structure may have irst elastic ules in th

porti on f&dng%agtfﬁ%eqeggtogqj@qr *@zx%am&?-bﬁce@éﬁa{“& REMSc "}?g‘ggrll%g‘qsﬁ de‘Fé'%ﬁgrti on
form ng the ol agaRak.s EysteMEABC T 208 emibBHinints thd RSehiNegCdyRemS40 ¥f dt h,
mat eri al conposition, an r some other property nmay be spéecific to

speci fi c peétioses dapemP@imayshane nefastedabiesfastesinigsheansithdt| aflownite atigpes to bet ur e

form ng the diagonal support nenber, 200 and the | cuff 32 1n sone

enbodi mentepengdhandyeeciastepes. dergease o1 itng AR apd &Wo‘@igm&j&@ osly, ofy thf, AFarer
substanti g | I . - Si - i r i st
regi on 36%5%35(0?%&@%?8&{18&@@%&%&géésé\b?rgy Iﬁﬁg%su g%@%ttingl“{hs/& Jﬁﬁf}ﬁoéé@

ci rcunf er efifiped 2 Yaeg tstbnfiigasybtetn 40, eho fahienih g ngidnu do padferalytiedisposed 20Bastn t he

front waist region 36 and in the back waist region 38 when the dj aper 20 is
wor n.  Anatmerti by adjacent at degstn poTtiaRBbHe sisdsiedges ) of e freppwaisteion YA8dfaront
wai st region n ck waist region 38 lie substantially

ci rcunf eretﬁ Pgﬁl\g‘"%‘f%g%v\%QUZI 051813 PCT/US(12/ (11, U5 equidistantly fromthe
navel 11 and thenesdipér 20 ntapealétaficlude Wdeast bge diighpfrictid@ reeniion zond A0sich
enbodi ments, the diagonal support nenber 200 nmay conprise two or nore

di scret e ethewsnfas. expaplesimFiguee |jandiaeer digvsrsi bl RigB Adghen Fetentign zena 7dnd

Figure 11, the. back end edge, 54 an he frant e e -

subst ant i aHrF{}r 3’06‘3 dfsé’ﬁéﬁdﬂgt Iy P?‘lrgal?j)( é’é’oﬁ%l '"Eggg%‘?ﬁn%%ép‘ﬂgo%’“f%“ S posed
subst ant i ajskemmgtoee Bithdiehd RESNEAL régiornd of 1R Haak ksl edgi@b38.Aa fahalun dfn
Figure 1 and Figure 11, the diagonal support nenber 200 nmay conprise at

| east one the bigh fictigometentinmpisoet/Ocis doreesist mvedicsholb dianss LAriekdye P the t he

front wai st i on 36 _and .at, | east back di | 03
i Sposed Subesant MedeRite Py B8 HPFRRURD e RSRRar PRESRb B R Dhodtl
front di aggpafhesHpRPidiical BRBINSN 25kt TANHefeRBlyIas @dtABMMALF SURDEIctior tetient

203 preferably are aligned substantially along the nmaj or diagonal axis 216
of the di dgmiyavhishppat feasentmait (200 the cheffigient Phsatic fretionote dwobrdyaefi ely to

' t the di 20 on.the bod tially int i . t
rone 15 wiBACTRECHPEBIRe e Shsh Ay G g Saredintobnt Rty pe e BHRARR'
s worn,  tReNiBR boGORPREGtbMBlYe stked 84 E&Jti:n% ahhn}geaepa@haﬁmahatﬂy RPGal.

menber 200 conprising a Unitary structure. enbodi nents in which the
di agonal sEppoples e nvatabB0 Gogtorgp maersals vioclode npolpmeliics opategals| ewehier-basedhe

intermedi ate ends 2] 4 be fastened to ch, ot her and/.or |,Qj..ned
and/ or fasPa§Ealst H‘Jé?rh'g?&eqrjwéﬁ U ARl &aﬁtﬁB@ pf&h '3%“’8@3 cﬁé’@gﬁ%gb@ .
Alternatively, at |least one of the internediate ends 214 may be enjoined to
any other elenment of the diaper 20. As described above in reference to the
first end 210 and the second end 212, such an enjoined internmedi ate end 214
of the diagonal support nenber 200 may have at | east one di agonal support
fasteni ng system 240 and/ or may pass through a gromret, eyelet, or ring
structure 220 enabling the diagonal support nmenber 200 to be used as a
drawstring or cinch strap. The di agonal support nenber 200 preferably bears
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WO 112/ (1S(r813 PCT/US02/ 111 SOS nmenber 200 preferably contributes to a
di agonal hoop force generally parallel to the diagonal support zone 13.
Thi s di ag@iepdydieap force preferably limts the diagonal cipudgioedasi al
expansion of the diaper 20 and thereby prevents the diaper 20 from sliding
downward to a position substantially bel ow the diagonal support zone 13.
The di agonal hoop force may be of any nagnitude suitable for the size of

t he di aper 20 and/or the size of the wearer's body and/or the materials

i nvol ved. In various enbodi nents) the nagnitude of the di agonal hoop force

may pref eradfigxibie apdecande firmnatingd o ho ivfica surfacs 2oof thi cotapmenAsseaiut 65
grans forcg, Q. qr r. _ - N g i r NS
.worn. Li kg\%i s%dnﬁ)#l&sgaf?ﬁug%@grebﬁgggﬁ%ﬁg”%E Ee iﬁﬁa’g’ﬁmﬁ}%u’\é@%of‘ﬁ’ﬁéqh%ggéﬂg& hoop
force may sprimk.eBdahpldieof! £hightfhiafion kdertiod (e Joans deqtided ih espendiag aathout
570 grams force, or |ess than about 300 &Qrﬁams force when the diaper 20 is

. 3( . nth [
worn. It semnedy,assignad U -Balatentdhppiisatian GdE2. 990 iledom Mayd dnlP8a@hish iabout
250 grans,force when i.ane i.s worn is suitable over a wi de range of
si zes of \nggﬁéﬂ%co%oéaté!gggrg?ng@ I{CR%Q"&Faper 20. The magni tude of the di agonal
hoop force pref@ealihperizs MayasRidcudel@che@isno dioshsey inmehectaeRtwaidt region
wearer and preferably varies mninally over the range of bodily postures
assumed b8t retheefaord rwaikiiregion 136, di ipleath 2ie frentypiat regions36 and Bathaek Mait s in

whi ch the di. | t . 200 is elasticall t ensi bl
magn ¢ ude OHOF HB % G aRb FEEP by "CREE Ta TR ¢ heMBeper b 0 iy
pref er abl %e‘é@ﬁétﬁ&ltéarihlﬁn?ismtdmé EOnfRNAtioh @oWA e eheOdrt. DDRE didle Pﬂﬁ]sgzceﬁm%éuned

by the wearer while the"diaper 20 1s worn. The diaper 20 of t resent
i nvent i on ehaicalysextémdileid A raexdnedat ofoameclnsticesidd pansl ng dessahedin eng0 as

h i Fi 1 th f . . The. | at | i nf t nb 80
o ot or abl v Ao ETrEe sEprBr LS 1967 s sy SRR MBI el y 22
in the area acrﬂﬁsdi%@ IPney iaddaran 1Rsobnd g RE¥2 alhBolval Bradxample, in

rei nforcement nmenber 80 preferably transfers laterally at |east a portion
of the forRigurexesrdesthéryfigures. dLegouféd 3% upepootvnmenioasly 20 thenrens legeuffsalger 20

is worn. The |l ateral reinforcenent nmber 80 s.a fi r ei. nf oy cenent
menber end?284s. sils fAPSRAGHE 'Sn?'ﬁvgg”ﬁﬁﬁf CH&ﬁbgﬁe éﬁ%“ﬁéﬁ i bFéPést%ﬂ“aﬂy
reinforce ref.er ' j tasrcbd RBt ARdesdge
52 and thgﬁ%st‘g?‘gqo’ﬂéyeﬁgéﬁsﬁ%@yi‘%‘;ﬁéiﬁ’%’hg"t@P@?&z{&'l?g&!‘?%thgrrc S A

rei nf or cersaft 3nmapbe cemnttudied o anhaiitable @odfigiehtidnok osmeinttherenbecluding tdBe
preferably lies substantially adjacent the secaond end %éﬁ\;ﬁ; thﬁeﬁi 33 nal
support mdepeibedan U.ybaiem AG88258 3sspeerpepigrbercy. &8s 209§ Sfetent A</ 9ai ger 20
is worn. At.lega: t i t core 28 may be
di sposed Bgestu\%gg%&%aﬁgfllgtgge’r\glﬁcpr{%%eﬁcarggﬁibr’{?&zr‘rtg{lrgé%ﬁb a%gﬁ%é front end edge
52 of the di aperhe2flapett?® dfaheprkertanvehaos alze nicludasiae leaSiomeadiagomapsippertany
material suitable for the purpose of reinforcing and supporting the

cont ai nnerfnembeye?f). y Expmales of She idirganalpwipeort sugnakas) 200ne shpyp & Figvgde
those |isted a e, ln.r en 1.aqo e
aceral o BYSronbatehEREes"The Reril s ahnd RRAL v RiRD o 10

el asti cal | Yag¥ 26w the BodPstibstmMalbeinst®diagdbhdl alppori Aelealt i 1@ HiguradBuwhich The

| ateral reinforcement menber 80 may be joined to the backsheet 26, the

t opsheet hows patial side iewkefhidetione kel anhafany pbp ewatopical Jaeption efothgny

ot her elengnt of the dia .20 by any att ] It rt
ohich | s Sifon) wipgy SPREE i Bo G T oB N BEORRS FEGAAL SEMEBACs el

nmeans may fipek UbdRl RRks e loes 8bddnsdneHofdhe wRatel sTbRHEr TRE Eiagondl Repiracisbeet
26. The lateral reinforcenent nenber 80 nay be joined to another_el enent of

t he di aper!®8 agledatpstnward oy thadeant pfithefhadytrelpéyenfoohe avpistingylatret 7.e iHthg1 and

"the second reinforcenen nber end. andl.or y..be,. [ ol ne -
portion ofpzint‘%lr}Foé‘ﬁd{eﬁv Sﬁthgg%ré? ér?? iaﬁlnl%gmi &?‘%‘ﬁrf iqrae[hllgéir'\%g( Hl.‘gl S?]Rg&?g‘?récﬁgls
rei nfOrCer@ﬂa,tmrrsmfe%ene‘}gl_lwomhaiom%mn%nd@xaﬁé wealel’sdblly. interiorly to
the formed diaper Z0 adjacent the inner surface 23 of the contai nnent

assenbly 22. Al Tl diagonakbypportiraenbereX08) preferabiyois skspesrd ineghe diapgthegaie
di d at |east i al teriorly to t d di acent th
out or - sur £ 138t gfal Ttk ot Sbad g [FobRe Midiharthgh ofdp BN Ap. | "

rei nforcenent nmenber 80 nay be disposed at |east partially between the

t opsheet 24 and the backsheet 26. The dilaper 20 of the present invention
may al so include a supportive | oop segnent 280 (not shown in the figures)
conprising at |least a portion of the diagonal support nenber 200 and at

| east a portion of the lateral reinforcenent nmenber 80. The supportive | oop
segnent 280 preferably lies at least partially in the diagonal support zone
13 of the wearer's body when the diaper 20 is worn. The supportive | oop
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WO 02/ 05G813 PCT/ US02/ (11SOS enbodi nents, the supportive | oop segnent 280
may by enjoined, that is, not joined to any other elenent of the diaper 20.
For exanpW®, 02io568ah enbodi ment of the diaper 20 in which themaeehes
supportive | oop segnent 280 conprises |lateral reinforcenment nenber 80

di sposed between the topsheet 24 and the backsheet 26 and di agonal support
menber 200 di sposed between the topsheet 24 and the backsheet 26, the

di agonal support menber 200 nay have a first end 210 mhich is enjoined and

thi s enjolRed end my e e thro or ring
structur elzgg‘cbwf)or Sl%l'%reolfsz ﬂgsfdﬁlﬁﬁ@ﬁ?é"q%B ﬂ?éaﬁ‘grtto 2“8‘0“ 'éP & AAPES ng or
ci nch strap.as Ween.diAdRah bggeé?rf by R?era’fc%%mec'nrﬁglﬂ’c'l@rhnmglﬂkSlgF&Q?xlonjgncfit

.l east one side covering panel 300 as shown, for exa ; ure and

ot her fi gedgess2 Tbtheihek cod edgenfy baawstﬁﬂ@llppmfaﬁelabltye M&lsdlr&nﬂﬁrﬁ:dlhﬁijcﬁcent

at | east CFc1>rt| OQ of the dj amr&gl sugsport menber 200 and covers at |east a
portion o PEPCE BYR 1¥5t5H ﬂtt‘é‘aéﬂrPéTa”%E?p‘@Ftd"r@ﬁﬁeﬁupmlp%e

subst ant i ak hheaGhd e pdi [ r anel
300 pref ergbl ; tr a%g?éer@r@nmncfrnnal ugér)géesmm j ggfer(r)lrtwﬁ i O(P%{ect8tls : ﬁg ngl aper
20 to theirfarigodabe diappdiOtasneorbelt 2OQIsuEhsethay réferntebaticonBigute/140ind he

di agonal Eui‘ﬁ%oié rreggéh 200 is m ni mal lé affected by force exerted by the
adj acent &l dat 4y HagogplowpRgry merther 49 g @Jbsr“égfl‘lmpcff?léﬂht%ﬂwfb%mﬁln

bodi Iy shap@oRizofe T8 WHeR theSHSlhr 26 lsa\r;;melxpana on of the abdonmen and/or a
transition froma sitting posture to standi ng posture. The side covering
panel 300 may Therdiagsral anyportinembed 2001m fiirdt ¢ride2 1@ dndvihiéeebnd énds2i afflee f or
t he purpo?e of transfernng mnimal force from adjacent el enents of the

di aper 200sh oA 18; prgssehly 4sigppppiednnpefo dgrubstantpdlycadisnsdt tisobask Wiist si de

ot he Skl R I REaRRE! APUheh e o) 1B o B0 oo El R R =1 10

confort adidpesedisbas v Buaibsandérw adj@ehi the wearesRRbWAMbAbmMER® Wk the dfABerS| de
covering Eanel 300 _may be elastically extensible in at |east one direction

or may beZQ L?b\g@ranﬂhalfrryt andeilgsnd ghei &@cmfmdemrcl@fmea armrec)na@nstms Atofal |y

i nel asti c,si i anel na r er| al
or fol dedth% dq%;?% Sﬁhg&gr mlbgr %@g%ﬁt’ﬁ% ’Hf’ ngé U‘?‘FF ésr'FtUbSt?"nt
expandabi parhNelSo et dib@naf hﬁbpéh%ﬂﬁ’é‘@i oﬁth@R&Hﬁer'EBdﬂa‘?rwr?eQQhé 81aglrrﬁ0nf§-|vs}

affected by force exerted by other elenents of thé diaper throughout the

range of blotfﬁﬂ%ds ebedEmants, Al maastdlmhhlya)exﬂéﬁlsmdyl rﬂeﬁerdiéy bedepbseg pamel 300
may, for exa ow nodul es el asti eri provi di ng m ni nal
contracti V&'¢ rrg atr ﬁ‘&" fg?om%\%@rffé/oiﬂ fn angle WU&?M}’P?H@S@%WC&MPW%Ot he
material @f 1461 streiae\ 80 o thd@RR ﬁoirk&wtgb(?n%gbusyerﬁ%ﬂ% 3, A loSor
providing insufficient force to substantially constrain (II agona

support neiagenal 20@ 21 amehy\ping feeablyr ewdishiosed &umfdnglee)ftabeuqﬁ)mmas ot Yess or at

transfer m n| e to the di agona rrber 200 throughout t he
range of Hbfid h%gg?ﬂfﬁs or s r?] ot b?\/?"r‘r%gh‘rcé‘éﬂ et K} P endle oF flbouy 30

mat eri al  qpdcalbeARtcR IRTRRor AlagbiE o t | es
relative to thate ofe ot her rratagrl adglsggg (?ﬁ]?{] \eé} dlgear%eeljrlﬂgéfé %%cdr? %@g@v
modul es etloehmnttablsom Wifle edrpegditiees afpesardrh @andippihe despen?0.0f t ensi on and
wll exert m ntractive f rce while in the el ongated state. For

co
exanpl e, such qg’\ﬂ‘,g QYRROT G ?f@%%r pe dispasediat Jessh Rarep s terioydal es i n
t he rang f r 7 e rain
ona 25 raF) ORAGY biaper, 20 MBucefY BF ineron e 23 O iR tsstilbly, 22
nodul es |Altam@m\raday, thandiegomay sapsart eershert 200 enayThe digyosed wniléass tpadially

herein refers hp q§ Ion at.ion under tension of an el enent having a
starting PEHHT rp‘?%rc@ pejacest 4he joHEsr | sBHaen RO ofethe coRtainmeiat i on
‘of one u ng a r | .n

erbod; mente TR E%‘*i%@gﬁ i 82kina ol e Al AREAAY oeligRR: o reas

el asti c- | pacalfy betwéenSBk Fpsheee (24 and higy baRsiear 26 MBo exlatiples ti ﬂtecdﬂzﬂst)drmérer i al
as described abqgyve in reference to the diagonal support nenber 200.

Sui t abl e t”ér'r'gtl@ft ér thg Siagopal yapeb msmbge £0Qis disposerbexderirslyciovibe farmeganel
300 include nmaterials used in other elenents of the diaper 20, such as
topsheet 24 material, backsheet 26 nmaterial, waist feature 34 material,
side panel 30 nmaterial, leg cuff 32 material) elastic strip naterial, and
the |ike. The side covering panel 300 bhy conprise a single |layer or a

| am nate of suitable materials. Such a | am nate may include, for exanple,
nonwoven material) film formed film scrimmaterial, foam and/or strip
materi al . The diaper 20 of the present invention may include at |east one
front covering panel 400 as shown, for exanple) in Figure | and other
frgures The front coverlng panel 400 preferably IS dlsposed |n the front

...... ”~ ~ o o o o, o b1 o o



WO 02/1151>813 PCT/ US02/ 015115 m ni mal downward force from adj acent
el enents of the diaper 20, the front covering panel 400 preferably

m ni m zeswigw/Besi on of the wei ght of the diaper 20 that pEr/daresoRy the
wai st feature 34 versus the portion of the weight that is borne by the

di agonal support nenber 200. In sone enbodi nents of the diaper 20, the
front covering panel 400 preferably is disposed between the |ateral
rei nforcenent nmenber 80 and the front end edge 52. In such an enbodi nent)

the front coverjng panel 40 referably. transfer m ni nal porti,on t he
wet ght _borF@en g0 HaTs b SPopEn CHES G Dol esBedREN NEPHRATREANr o 34
and/or theg Zlirsﬁ&fecrig@t@ve%ﬁ%téésh%iﬁcﬂ zIn'Elf%ﬁe MR eHet i@éﬂﬁa({ﬁéﬁ obhe | ateral

.rei nforcenent” nenber 80 generally Is transferred to e di agonal support
menber 200, r atlheendrhlanhd diagdral Suppott mectberd2(3) 3y dadf any tsheablasize ahdat ur e

34. Downward force on the front end edge 52 and/or, t wai st feature 34 may
250 be cHISEd binarsiREsERt samrbﬁnwkfﬁgi@ i%‘ﬁs pzbs‘i"QFher}gg whghmaﬂéﬁa.sur@r
exanpl e, raisi rd ral: i : i : may
Feaut i n ToRBIBIEE £ 1B e b (AL G UERbAY SiCre! M lick IR MR T
and downwangmberr200 @i hayeeangrwiddh. 2 Bhaiithblerfor tevabidageepainmessdOmpriedgeomabl y

transfers a mninmal portion of such downward force caused by nmpvenent
and/ or chdhg¥sarens bedy anrdigsrlitipginfp tedrodily copeuiggeaeraily detiniag se didgondt t he

front end ' 52.. thg. f t i / ). i i al
nown ' (RO ETipkPe SR SR GY SRS oA Lot BN KOS 208 pRREIBTEL: T
downwar d faowiith 208 tingheVpingt of @Bbutr ) Bdlliateeroto hbut f00mtllimBeerse diehad Deen

i ncluding those materials described above in reference to the side covering

panel 300.foumskthgl 8 aviddu? s obtheadiagopak wippert memlayt 20951 abeut oMy llinagiers any
correspondin atents. which issue thereon | | any correspondin
publ i sﬁed nggoélgaﬁerﬁaw'gﬁtranﬁﬁkF'é%ﬁ?fg“r’]esa,rergﬁ%d %lsjtggﬁ}:ag?@ns ?lrenti oneg o

t hr oughout t hi sTidesiggdnat b@porl MekiBEE0 mA¢ @bMPFisd &) HAatceiah kv ef eecsice. |t
is expressly not admtted, however, that any of the docunents incorporated

her ei n by whi¢leisesuiableetor iheopurgpsscoloswpotiagghe diaper 2hvaesescaibed Whpye Ve i ous
enbodi ment s _and/ or i ndi vidual. .features. of the present. i nvention.have been
11 st r ot aPeRAet HERR b 200 e Hb s disufl caT sk YR Mrei e AL ar
that vari qyssighREdh GRERISSMARRATRELE|LCATICPBS HeAledr& TERMFoW ;hBRHIhcABRAI T 1 NG
fromthe spirit and scope of the invention. As will also be apparent to the
ski |l | ed praadtor ttacdile pereaptioncofrthienasei. o ke afiagonel supipodi membsr 2 preéerably és
taught in tlhe fﬁ,reeegoi ng disclosure are Egssi blle anﬁslcan resul referred

execut | onEIghcy! SRSt 1 8 ideqing sLPuuANG pRE oS a0 diggsabiEC 51g
PCT{USOZ/Qﬁ%Q@uFQMSWbéQuﬁ@ﬁu@H?QHgﬁﬂmcﬁﬁhﬂﬁm@|Buﬁwﬂbjﬁﬂéﬁﬂ§3bﬁmgcin the
nodi fications as-are within the scope of this invention. 24 WO 02/ 05@&813
VWHAT | S Cleah$¢EDtib®of the diagonal support member 200 include materials used in other elements
of the diaper 20, such as topsheet 24 material, backsheet 26 material, waist feature 34
material, side panel 30 material, leg cuff 32 material, elastic strip material, and the like.
The diagonal support member 200 may comprise a single layer or a laminate of suitable
materials. Such a laminatc may include, for example, nonwoven material, film, formed
film, scrim material, foam, and/or strip material. In some embodiments, the diagonal
support member 200 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 and is
described in more detail in U.S. Patent No. 5,518,801 entitled “Web Materials Exhibiting
Elastic-Like Behavior” issued to Chappell, et al. on May 21, 1996, which is hereby

incorporated herein by reference. Also, the diagonal support member 200 may comprise
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PCT/ US112/1 11505 1. An absorbent article for fitting about a wearer's body
to contain excreta and bodily exudates, the wearer's body having a | ower
abdonen, Wou@édiss, a small of the back, and a di agonal SaPNobwERREe | Ying
across the small of the back over the hip joints and across the | ower
abdonen, the absorbent article conprising: a) a containment assenbly having
a front waist region, a back waist region opposed to the front wai st

region, a crotch region disposed between the front wai st region and the
back wai st region, a front end edge, a back end edge, side edges, a

| ongi t udi ABgreBenpldy prgighed matgrigd faimedeby Bethodesuch asdpgfelling betngaagsbed | and
an absorb ; .S - - pantlall tween:|, : t he
Backsheet Coy EREEF e RaRgh ol SRELBRAL, iy BE MESIRAATRICORERAAL |

ei t her t hetréichiniy madoddgel suitdbleinb@edenay sed@hed atterin)s ade deeaiiedanel.S.
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fastened substantially adjacent the back waist region 38 of the diaper 20 by means of the
diagonal support fastening system 240. In the alternative embodiment shown in Figure 5
and in Figure 6, the diaper 20 has the first end 210 of the diagonal support member 200
joined to the containment assembly 22 substantially adjacent the back waist region 38 of
the diaper 20 and the second end 212 fastened substantially adjacent the lower abdomen 9
of the wearer’s body, when the diaper 20 is worn, by means of the diagonal support
fastening system 240. The diagonal support fastening system 240 may comprise any of

the fastening means listed above in reference to the fastening system 40 and/or any other

suitable fastening means. The diagonal support fastening system 240 may be openable
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circumfecrentially less distantly from the longitudinal centerline 100 in the front waist
region 36 than in the back waist region 38 when the diaper 20 is worn. Anatomically, in
this embodiment, the side edges 50 in the front waist region 36 and the back waist region
38 of the diaper 20 lie substantially adjacent the lower abdomen 9 when the diaper 20 is
worn. Thus, in this embodiment, the diagonal support member 200 may comprise a
unitary structure spanning between the first end 210 and the second end 212.
Another exemplary embodiment of the diaper 20 in which the diagonal support
member 200 may comprise a unitary structure is shown in Figure 8 and Figure 9. In this

embodiment, the side edges 50 of the diaper 20 in the front waist region 52 and the back

waist region 54 are substantially non-parallel to the longitudinal centerline 100. Instead,
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the side edges 50 in the front waist region 52 and the back waist region 54 are
substantially angled relative to the longitudinal centerline 100 so as to lie substantially in
the diagonal support zone 13 of the wearer’s body when the diaper 20 is worn. As shown
in Figure 8, the opposing side edges 50 in the front waist region 52 and the back waist
region 54 may be joined by seams or welds 42, as described above in reference to the pre-
closed form of the diaper 20. In such an embodiment, the material which is bonded in the
seams or welds 42 may have suitable characteristics, as described above, to substantially
constitute the diagonal support member 200. Alternatively, the diagonal support member
200 may comprise at least one additional element disposed substantially parallel to and in
close proximity to side edges 50 in the front waist region 52 and the back waist region 54
which are angled as shown in Figure 9.

In some embodiments, the diagonal support member 200 and the leg cuff 32 may
constitute a substantially unitary structure, as shown in the exemplary embodiment of
Figure 12. For example, an elastically extensible diagonal support member 200 may
comprise an extension of the material forming an elastically extensible lcg cuff 32. In
another example, an elastically extensible leg cuff 32 may comprise an extension of the
material forming an elastically extensible diagonal support member 200. In such
embodiments, the substantially unitary structure forming the diagonal support member
200 and the leg cuff 32 may have specific properties in specific portions. For example, an
elastically extensible unitary structure may have a first elastic modulus in the portion
forming the leg cuff 32 and a second elastic modulus in the portion forming the diagonal
support member 200. Similarly, the thickness, width, material composition, and/or some
other property may be specific to specific portions of what is nonetheless a substantially
unitary structure forming the diagonal support member 200 and the leg cuff 32,

In some embodiments, the back end edge 54 and the front end edge 52 may have
substantially equal lengths and thus the side edges 50 in the front waist region 36 and the
back waist region 38 may lie substantially circumferentially equidistantly from the
longitudinal centerline 100 in the front waist region 36 and in the back waist region 38
when the diaper 20 is worn. Anatomically, in such an embodiment, the side edges 50 in

the front waist region 36 and the back waist region 38 lie substantially circumferentially
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elements. For example, in the embodiments shown in Figure 1 and Figure 11, the back
end edge 54 and the front end edge 52 have substantially equal lengths and the diagonal
support member 200 is disposed substantially between the topsheet 24 and the backsheet
26. As shown in Figure 1 and Figure 11, the diagonal support member 200 may comprise
at least one front diagonal support element 201 disposed substantially in the front waist
region 36 and at least one back diagonal support element 203 disposed substantially in the
back waist region 38 of the diaper 20. The front diagonal support element 201 and the
back diagonal support element 203 preferably are aligned substantially along the major
diagonal axis 216 of the diagonal support member 200 such that they function
cooperatively to support the diaper 20 on the body substantially in the diagonal support
zone 13 when the diaper 20 is worn, that is, such that when the diaper 20 is worn, they act
cooperatively substantially like a diagonal support member 200 comprising a unitary
structure.

In embodiments in which the diagonal support member 200 comprises two or
more discrete elements, the intermediate ends 214 may be fastened to each other and/or
may be joined and/or fastened to other elements of the diaper 20, as described above.
Alternatively, at least one of the intermediate ends 214 may be unjoined to any other
element of the diaper 20. As described above in reference to the first end 210 and the
second end 212, such an unjoined intermediate end 214 of the diagonal support member
200 may have at least one diagonal support fastening system 240 and/or may pass through
a grommet, eyelet, or ring structure 220 enabling the diagonal support member 200 to be
used as a drawstring or cinch strap.

The diagonal support member 200 preferably bears the major portion of the weight
of the diaper 20, especially when the diaper 20 is loaded with excreta. In addition, the
diagonal support member 200 preferably resists downward force caused by changes in
bodily shape or dimension such as an expansion of the abdomen and/or a transition from a
sitting posture to a standing posture. In order to support the diaper 20 on the body

substantially in the diagonal support zone 13 of the wearer’s body, the diagonal support
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(10%r&: ()_meane!rJQ%%MgeQrébly contributes to a diagonal hoop force generally parallel to the
diagonal support zone 13. This diagonal hoop force preferably limits the diagonal
circumferential expansion of the diaper 20 and thereby prevents the diaper 20 from sliding
downward to a position substantially below the diagonal support zone 13. The diagonal
hoop force may be of any magnitude suitable for the size of the diaper 20 and/or the size
of the wearer’s body and/or the materials involved. In various embodiments, the
magnitude of the diagonal hoop force may preferably be greater than about 30 grams
force, greater than about 65 grams force, or greater than about 180 grams force when the

- diaper 20 is worn. Likewise, in various embodiments, the magnitude of the diagonal hoop
force may preferably be less than about 2000 grams force, less than about 570 grams
force, or less than about 300 grams force when the diaper 20 is worn. It has been found
that a diagonal hoop force of a magnitude of about 250 grams force when the diaper 20 is
worn is suitable over a wide range of sizes of wearers and sizes of the diaper 20. The
magnitude of the diagonal hoop force preferably is minimally affected by bodily
movement of the wearer and preferably varies minimally over the range of bodily postures
assumed by the wearer while the diaper 20 is worn. Thus, in embodiments in which the
diagonal support member 200 is elastically extensible, the magnitude of the force exerted
by the diagonal support member 200 preferably varies only minimally over the range of
bodily postures assumed by the wearer while the diaper 20 is worn.

The diaper 20 of the present invention may also include at least one lateral
reinforcement member 80 as shown in Figure 1 and other figures. The Ilateral
reinforcement member 80 preferably laterally reinforces and/or supports the containment
assembly 22 in the area across the lower abdomen 9 of the body. The lateral
reinforcement member 80 preferably transfers laterally at least a portion of the force
exerted by the diagonal support member 200 when the diaper 20 is worn. The lateral
reinforcement member 80 has a first reinforcement member end 81 and a second
reinforcement member end 83. The lateral reinforcement member 80 preferably is
disposed between the front end edge 52 and the lateral centerline 110 such that at least

either the first reinforcement member end 81 or the second reinforcement member end 83

preferably lies substantially adjacent the second end 212 of the diagonal support member
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>10% ud ( )2_0%!\;\!/hlegt{el)léJ gLilaf)f):r_Z\{) is worn. At least one of the waist edges 62 of the absorbent core
28 may be disposed between the lateral reinforcement member 80 and the front end edge
52 of the diaper 20.

The lateral reinforcement member 80 may comprise any material suitable for the
purpose of reinforcing and supporting the containment assembly 22 as described above.
Suitable materials include those listed above in reference to the diagonal support member
200. The lateral reinforcement member 80 preferably is at least laterally elastically
extensible, but may be substantially inelastic in nature.

The lateral reinforcement member 80 may be joined to the backsheet 26, the
topsheet 24, to both the backsheet 26 and the topsheet 24, and/or to any other element of
the diaper 20 by any attachment means known in the art which is suitable for the materials
involved. For example, the attachment means may include any of those listed above in
reference to the backsheet 26. The lateral reinforcement member 80 may be joined to
another element of the diaper 20 at least at or near the first reinforcement member end 81
and the second reinforcement member end 83 and/or may be joined along any portion of
its length or substantially its entire length.

The lateral reinforcement member 80 may be disposed at least partially interiorly
to the formed diaper 20 adjacent the inner surface 23 of the containment assembly 22.
Alternatively, the lateral reinforcement member 80 may be disposed at least partially
exteriorly to the formed diaper 20 adjacent the outer surface 25 of the containment
assembly 22. Furthermore, the lateral reinforcement member 80 may be disposed at least
partially between the topsheet 24 and the backsheet 26.

The diaper 20 of the present invention may also include a supportive loop segment
280 (not shown in the figures) comprising at least a portion of the diagonal support
member 200 and at least a portion of the lateral reinforcement member 80. The
supportive loop segment 280 preferably lies at least partially in the diagonal support zone
13 of the wearer’s body when the diaper 20 is worn. The supportive loop segment 280
may be joined to the backsheet 26 and/or to the topsheet 24 and/or to any other element of

the diaper 20 by any attachment means known in the art which is suitable for the materials

involved, including those listed above in reference to the backsheet 26. In some
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other element of the diaper 20. For example, in an embodiment of the diaper 20 in which
the unjoined supportive loop segment 280 comprises lateral reinforcement member 80
disposed between the topsheet 24 and the backsheet 26 and diagonal support member 200
disposed between the topsheet 24 and the backsheet 26, the diagonal support member 200
may have a first end 210 which is unjoined, and this unjoined first end 210 may emerge
through a grommet, eyelet, or ring structure 220 for use of the supportive loop segment
280 as a drawstring or cinch strap.

The diaper 20 of the present invention may also include at least one side covering
panel 300 as shown, for example, in Figure 1 and other figures. The side covering panel
300 preferably is disposed adjacent at least a portion of the diagonal support member 200
and covers at least a portion of the wearer’s body which the diagonal support member 200
is substantially adjacent when the diaper 20 is worn. The side covering panel 300
preferably transfers minimal force from adjacent elements of the diaper 20 to the diagonal
support member 200 such that the functionality of the diagonal support member 200 is
minimally affected by force exerted by the adjacent elements. Such force may, for
example, result from changes in bodily shape or dimension such as an expansion of the
abdomen and/or a transition from a sitting posture to a standing posture.
The side covering panel 300 may comprise any material known in the art which is

suitable for the purpose of transferring minimal force from adjacent elements of the diaper
20 to the diagonal support member 200, as described above. The side covering panel 300
preferably is compliant, soft-feeling, and non-irritating to the skin such that it has minimal
negative effect on the wearer’s comfort and/or the visual and/or tactile perception of the
user. The side covering paﬁel 300 may be elastically extensible in at least one direction or
may be substantially inelastic in nature. For example, a substantially inelastic side
covering panel 300 may comprise an extra amount of material or folded, crepe, and/or
pleated material providing sufficient expandability such that the diagonal support member
200 is minimally affected by force exerted by other elements of the diaper 20 throughout

the range of bodily movement. An clastically extensible side covering panel 300 may, for

example, comprise a low modulus elastic material providing minimal contractive force to
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conform the material of the side covering panel 300 to the bodily contour, while providing
insufficient force to substantially constrain the diagonal support member 200, and while
providing sufficient expandability to transfer minimal force to the diagonal support
member 200 throughout the range of bodily movement. The term “low modulus” herein
refers to a material and/or an element of the diaper 20 having a low elastic modulus
relative to that of other materials used in the diaper 20. Such a low modulus element is
easily elongated upon the application of tension and will exert minimal contractive force
while in the elongated state. For example, such a low modulus elastic material may have
an elastic modulus in the range of about 25 grams force to about 75 grams force per unit
strain on a 25 millimeter wide piece, although a material having an elastic modulus in
another range may also be suitable. The term “unit strain” herein refers to the elongation
under tension of an element having a starting length to a length twice the starting length,
i.e., an elongation of one unit of length for each unit of'staﬂing length. In some
embodiments, the side covering panel 300 may comprise a structural elastic-like film
("SELF") web and/or an incrementally stretched material as described above in reference
to the diagonal support member 200.

Suitable materials for use in the construction of the side covering panel 300
include materials uscd.in other elements of the diaper 20, such as topsheet 24 material,
backsheet 26 material, waist feature 34 material, side panel 30 material, leg cuff 32
material, elastic strip material, and the like. The side covering panel 300 may comprise a
single layer or a laminate of suitable materials. Such a laminate may include, for
example, nonwoven material, film, formed film, scrim material, foam, and/or strip
material.

The diaper 20 of the present invention may include at least one front covering
panel 400 as shown, for example, in Figure | and other figures. The front covering panel
400 preferably is disposed in the front waist region 36 and covers at least a portion of the
wearer’s body which the front waist region 36 is substantially adjacent when the diaper 20
is worn. The front covering panel 400 preferably transfers minimal downward force from
adjacent elements of the diaper 20 to the waist feature 34 and/or the front end edge 52.

An example of such downward force is the weight of the diaper 20. By transferring
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panel 400 preferably minimizes the portion of the weight of the diaper 20 that is borne by
the waist feature 34 versus the portion of the weight that is borne by the diagonal support
member 200. In some embodiments of the diaper 20, the front covering panel 400
preferably is disposed between the lateral reinforcement member 80 and the front end
edge 52. In such an embodiment, the front covering panel 400 preferably transfers a
minimal portion of the weight borne by the lateral reinforcement member 80 to the waist
feature 34 and/or the front end edge 52 such that weight borne by the lateral reinforcement
member 80 generally is transferred to the diagonal support member 200, rather than to the
front end edge 52 and/or the waist feature 34. Downward force on the front end edge 52
and/or the waist feature 34 may also be caused by movement and/or changes in posture of
the wearer. For example, raising the arms and/or straightening the spine of the wearer
may result in longitudinal tension being generated in the front waist region 36 and
downward force being exerted. The front covering panel 400 preferably transfers a
minimal portion of such downward force caused by movement and/or changes in posture
of the wearer to the waist feature 34 and/or the front end edge 52. The front covering
panel 400 may comprise any material known in the art which is suitable for the purpose of
transferring minimal downward force to the waist feature 34 and/or the front end edge 52,
including those materials described above in reference to the side covering panel 300.

The disclosures of all patents, patent applications, and any corresponding patents
which issue thereon, as well as any corresponding published foreign patent applications,
and publications mentioned throughout this description are hereby incorporated herein by
reference. It is expressly not admitted, however, that any of the documents incorporated
herein by reference teach or disclose the present invention.

While various embodiments and/or individual features of the present invention
have been 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. As will also be apparent to the skilled practitioner, all
combinations of the embodiments and features taught in the foregoing disclosure are

possible and can result in preferred executions of the invention. It is therefore intended to
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cover in the appended claims all such changes and modifications as are within the scope

of this invention.
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WHAT IS CLAIMED IS:

1. An absorbent article for fitting about a wearer’s body to contain excreta and bodily
exudates, the wearer’s body having a lower abdomen, hip joints, a small of the back, and
a diagonal support zone lying across the small of the back over the hip joints and across

the lower abdomen, the absorbent article comprising:

a) a containment assembly having a front waist region, a back waist region opposed
to the front waist region, a crotch region disposed between the front waist region and
the back waist region, a front end edge, a back end edge, side edges, a longitudinal
centerline, a lateral centerline, a topsheet, a backsheet, and an absorbent core disposed

at least partially between the topsheet and the backsheet;

b) at least one waist feature disposed substantially adjacent either the front end edge

or the back end edge; and

c) at least one diagonal support member having a first end and a second end, the
diagonal support member disposed such that the diagonal support member lies at least
partially in the diagonal support zone of the wearer’s body when the absorbent article
is womn, the first end lying substantially adjacent the back waist region when the
absorbent article is worn, the second end lying substantially adjacent the lower

abdomen of the wearer’s body when the absorbent article is worn.

2. The absorbent article of claim 1 wherein the first end and the second end of the
diagonal support member define a major diagonal axis of the diagonal support member, at
least a portion of the diagonal support member being elastically extensible at least in a

direction substantially parallel to the major diagonal axis of the diagonal support member.

3. The absorbent article of any of the preceding claims wherein the containment
assembly further includes at least one lateral reinforcement member having a first
reinforcement member end and a second reinforcement member end, the lateral
reinforcement member disposed between the front end edge and the lateral centerline of

the containment assembly such that at least either the first reinforcement member end or
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4. The absorbent article of claim 3 wherein at least a portion of the lateral reinforcement

member is elastically extensible at least laterally.

5. The absorbent article of claim 3 or 4 further including at least one supportive loop
segment, the supportive loop segment including at least a portion of the diagonal support
member and at least a portion of the lateral reinforcement member, the supportive loop
segment lying at least partially in the diagonal support zone of the wearer’s body when

the absorbent article is womn.

6. The absorbent article of any of the preceding claims further including at least one leg
cuff, the diagonal support member and the leg cuff forming a substantially unitary

structure.

7. The absorbent article of any of the preceding claims wherein at least either the first
end or the second end of the diagonal support member is unjoined to any other element of
the absorbent article and the unjoined first end or second end has at least one diagonal

support fastening system.

8. The absorbent article of any of the preceding claims wherein the containment
assembly has an inner surface having a coefficient of static friction to the wearer’s body,
the absorbent article further including at least one high friction retention zone disposed at
least partially on the inner surface of the containment assembly in either the front waist
region or the back waist region, the high friction retention zone having a coefficient of
static friction to the wearer’s body at least twice the coefficient of static friction to the

wearer’s body of the inner surface of the containment assembly.

9. The absorbent article of any of the preceding claims wherein the absorbent article is

pre-closed.

10. The absorbent article of any of the preceding claims further including at least one

permanent seam joining at least a portion of the opposing side edges at least in the front
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diagonal support member.
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