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(S7) Abstract
Pull-on garments provided with an inter- ' 20
mittent lap seam joining the front region and the
back region together at spaced apart locationsto - - .
provide a breathable seam. In a preferred em- 50

bodiment, the pull-on garment includes a chas-
sis layer comprising a continuous sheet that de-
fines a front region, a back region, and a crotch ' °
region; a first belt layer joined to the chassis

layer in the front region; a second belt layer '

Jjoined to the chassis layer in the back region; ”\
clastic pancl members positioned between the o
belt layers and the chassis layers which lam- _ 0
inate is mechanically stretched to form elasti- . °
cally extensible stretch laminates in both the _ ’

front region and the back region in the side 42 0
panels; and intermittent lap seams joining the

front region to the back region at spaced apart
locations so as to form the leg openings and
waist openings.
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25 | nf ant s and other incontinent individual s wear di sposabl e

absorbent articles such as diapers to receive and contain urine and
ot her body exudat es. Absorbent . garments having fixed sides (e.g.,
training pants or pull-on diapers) have becone ~popul ar for use on

children able to walk and often who are toilet training. In order to
contain body exudates as well as to fit -a wide variety of body shapes and
sizes. these 30 pants nust fit snugly about the waist and | egs of the
wear er wi.t hout drooping. saggi ng or sliding down fromits position on
the torso as well as fitting |larger wearers w thout causing. irritation
to the skin due to the product being too tight. Thus, the pant nust

have el astic extensibility in the waist and legs with the elastic features
provi ding a hi gh degree of stretch. 35 : Many trai ning-
pants and pull-on diapers use conventional elastic elenments secur ed
in an elastically contractible condition in the wai st and | eg openi ngs.
Typically in order to insure full elastic fit about the |leg and the wai st
such as is WD 97/ 30671 .

PCT/ US97/ 02516 : provi ded Wth durabl e undergarnents.. the | eg
openi ngs and wai st opening are encircled with el asticized bands of
rubber or other materials positioned along the curve of the openlng
These pants are typically characterized as "balloon style" pants

because of the contraction caused by the elasticized bands in specific
zones of the 5 product while the remaining material tends to bl ouse.

Exanpl es of such training pants are disclosed in U S 5.171.239 to
| gaue. et al. on Decenber 15. 1992 and U. S 4.610. 681 to Strohbeen. et
al . on Septenber 9, 1986. Although these pants will allow fit of

various wai st and | eg sizes due to the fdct that the contractive elastic
openi ngs

- FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets pubhshmg mtc.manonal .

applications under the PCT.
AM Armenia GB United Kingdom MW Malawi
AT Austris . GE Georgia . MX Mexico
AU Australis ’ GN Guinea NE Niger
BB Barbados - GR Greece NL Netherlands
BE Belgium HU Hungury NO Norway
~ BF - Burkina Faso : IE Ireland NZ New Zealsnd
BG Bulgaria T Taly i PL Poland
Bl Benin P Japan - PT Porrugal
BR Brazil KE Kenya ) RO Romaniz
BY Belarus KG Kyrgystan . RU Russian Federation
CA Canada KpP Democratic People’s Republic SD Sudan
CF Centra) African Republic of Korea SE Sweden
CG Congo KR Republic of Korea SG Singapore
CH Switzerland ‘KZ Kazakhstan St Slovenia
Cl . Cowe d'Ivoire LI Liechienstein SK _Slovakia
™™ Cameroon LK Sri Lanka SN Sencgal
CN China : LR Liberia 5z Swaziland
CS +_ Czechoslovakia LT Lithuania ™ Chad
CZ : Ciech Repwblic bR Luxembourg TG Togo
DE Genmany Ly Latvia | J Tajikistan
DK Denmask MC Monaco T Trinidad and Tobago
EE Estonis . MD Republic of Moldova © UK Ukeaine
ES Spain MG Madagascar . UG Uganda
Fl Finland ML Mali _ . . US °  United States of America
FR France : ) MN Mongolia uz Uzbekistan -
GA Gabon MR Mauritania VN Viet Nam




w || expand to accommpdate various size wearers. these products still fit a
limted 10 range of fit sizes because the elastic elenents are in
contraction and do not have a high ~ degree of stretch. The narrow _
el astic bands uggfyifkst he Wai st opening and the |eg openigeggusdtesig end
to concentrate the "fitnment" forces in a narrow zoné of the wearer's

body | eading to increased incidence of- skin marking of the wearer. Further. -
t he sides and temai nder of the products are typically not elastically
extensi bl e thereby reducing 15 the fit. : In order to solve-
this deficiency in balloon-style pants. sone manufacturers have
positioned elastic strands across the entire front and back regions of the
product . For exanple, WD 93/17648 published on Septenber 16, 1993.

di scl oses a pant-type 20 diaper in which the front and/or the rear parts
are elastically contractible and tg #as$ by &ﬁ absorbent core are

di sposed in theSe regions. These a §t| ?&IE%V%%?)TNJ Fands act - to

contract the entire front and back wai st parts of the pant including the

end areas of t he absorbent core. This allows greater expansion of the
product in the wai st region but causes the absorbent core to be

gat hered and bunch at the waist opening. This 25 gat heri ng and bunchi ng
results in a higher risk of |eakage at the waist since channels are
created al ong thie absorbent core that allows body exudates to wi ck or flow
out of  the waist. This gathering of the absorbent core also affects the

appearance of the ~ product in that the product does not appear as
aesthetically pleasing as the ball OM@M\MAQ&S. 30
Anot her- type training pant is shown in U S 4.940.464 issued to Van
Gonpel . et al. o reJ -1 : [
formed by attaching di g@#ﬁ%m}%’ﬁ&%ﬁ ?l%tt!\égﬁéﬁpgsaﬁgﬁgrog étag’%’tn Z&kglaﬁgem 2?;}_{,*5‘*5 of
the main body df tbeingutingthe weamy'slegs into theileg ppenings andyaliding thy | sapngst up o
article to fit varpdsivonabout the $oviee tarso. tExamples of suoh disposabieipell-on arments reiuds t 0
meet the size Of ! Gipol@l Ghaeri@CHlon WibesCRIhRY his! B MRplka
I pro roduct and.

Bie aniids £
S
the stretchabl e nenbers are a maj emint mtﬁ‘e '

manuf act uri ng menstrughmyse; 7 £ hg)present invention more particularly relates to unitary disposable
PCT/ US97/ 02516 absorbent pull-on garments such as pull-on diapers. training pants. incontinent pull-on

20  briefs. and the like. which provide improved wearer comfort. increased leakage
protection. and sustained dynamic fit. '

BACKGROUND OF THE INVENTION

I Infants and other incontinent individuals wear disposable absorbent anicles
such as diapers to receive and contain urine and other body exudates. Absorbent
| garments having fixed sides (e.g.. training pants or pull-on diapers) have become
popular for use on children able to walk and often who are toilet training. In order to
contain body exudates as well as to fit a wide variety of body shapes and sizes. these
30 pants must fit snugly about the waist and legs of the wearer without drooping. sagging
or sliding down from its position on the torso as well as fitting larger wearers without
causing irritation to the skin due to the product being too tight. Thus. the pant must
have elastic extensibility in the waist and legs with the elastic features providing a

high degree of swetch. o

(")
'

Many training pants and pull-on diapers use conventional elastic elements
"secured in an elastically contractible condition in the waist and leg openings.
Typically. in order to insure full elastic fit about the leg and the waist such as is



process. The seams nust be nmade extremely strong and capabl e of handling

gr eat forces during application and use. A pant undergoes severe

forces and stresses during - use which mav cause the side panels to

break away fromthe main body portion. Furt he fob&ls! 1 NT -
fﬁﬁbl

t hese separa %Bs ret chabl e menbers severely conplicates thi’m‘@g!9

manuf act uri ng process and causes these pants to be nore costly to the

consuner. The seans to the main body portion also tend to concentrate
the fitnment forces at the top - and bottom of the product resulting in
I ncreaséd seamtearing and poorer fit of the garnment. 10 uU. S

5. 246. 433 21 1993.
di scl oses :ass;%g) %avr%ﬁﬁedmaﬁe Eﬁ@&aﬁh% t% (5941 g +g%n3‘%r 15 055"“@ &ic

wai st bands and enmrcledl"égl ‘iﬁéﬁ% d bagds of HbB‘E'cPﬁ °! arrﬁlﬁeméqusnmmeal@fzdbe quaveel s

provi de stret chbfltlib bbmmm d&Besefpatthare typically @Hlatgdterized Qet'bﬁrooﬁls&vlé‘hﬁanﬂant on
t he wearer. %eg

e e t
pant to overcone aﬁ:f,] 5{3{3& N aC@génaéagge@?Da\P@ e‘%’%{%ﬂtd banEl H’ts'speﬂgslzﬂ'besé’gﬁléﬁ ate 15 -
and di scret & elmsw%ﬁ@fe%mw%%é@i lowsey @ecynp&ﬁw suthyaining papts he fit
over the afe0 Bivelodeti AN A.SHAN T10289- Bt Ighee. RAAL Son ﬂ@d@ﬁx‘b&r 15.t (@3 an@ants

suffer fromt h% ﬁp%@p?ociﬂmthg% etal. on Sgﬂgmﬁér@elﬁn%ﬁm i EnlQt suf f ba(ii ent |y

stretchable to oW a wearer_ to eas panty WB
t hemsel ves. Thditof pariqus Waishasdleg sizes %HB Ma%tﬁbméhmc@rmva elagtiq openingy
anount of wifltexpindho dettminiaiate vakioussizeewedbrs. hesObrbducisastill fitelimieet ch

| ami nates can have on&PQ €S 'ggcealg% o Jli}m{: Q@.{rj;l:xﬂ.ga:? in SdMkEth 384 &I(?not {ﬁgve SHigh

resulting in the scra
Anot her dr avvbacdﬁg'iﬁﬁ ok S‘&Wh ofhg PPé@@' ?%'eLh?{l lissd ﬂmélebwveatqnam Mrg/thefleg he

product . opereingsaalsel tendab cdsﬂtemp&m\e Hitmenrt) forcalih ¥ nhredwiishe RY theiveair O
foams which carbog{ feﬁ!hH bﬁas%g’mQ d@@ée%?tﬂtf'rﬁai/kxﬂé ofPHé buaBEPq%& HxIQid%s | ack

of breathabili ty su In.a for wearer .
It is. therefor®d™® %TKF"?PS}' ¢ B’F’d‘t‘%se”f)fyé’ ?‘rF\!"éH‘Ealné ﬁx‘F’c‘f'tﬂ? thgrely regucing
di sposabl e pul |the fit. on garnment wth a high degree of stretch such that
the garnment will conformably fit 30 wearers in a broad range of sizes.

In order to solve this deficiency in balloon-style pants. some manufacturers

have positioned elastic strands across the entire front and back regions of the product.

For example, WO 93/17648 published on September 16, 1993. discloses a pant-type

20  diaper in which the front and/or the rear parts are elastically contractible and the ends
of the absorbent core are disposed in these regions. These additional elastic strands act

to contract the entire front and back waist parts of the pant including the end areas of

the absorbent core. This allows greater expansion of the product in the waist region

but causes the absorbent core to be gathered and bunch at the waist opening. This

25  gathering and bunching results in a higher risk of leakage at the waist since channels
are created along the absorbent core that allows body exudates to wick or flow out of

" the waist. This gathering of the absorbent core also affects the appearance of the
product inthat the product does not appear as aesthetically pleasing as the balloon

style pants.*

30 .
' Another type training pant is shown in U.S. 4,940.464 issued.to Van Gompel. -
et al. on July 10. 1990. wherein a pant-like garment is formed by attaching discrete

" stretchable members to the side edges of the main body of the garment. - This
stretchable member allows the article to fit variations in size as the stretchable member
35 expands 10 meet the size of the wearer. However. the seaming of the main body with
the stretchable members are a major problem in the product and in the manufacturing



It is a further object of the present invention to provide a disposable
pull-on - garnment with breathable seans joining the front and back
regi ons toget her. 35 It is a further object of the present

i nvention to prgysBeen di sposabl e pull-on - garnent with pdixgsnesiy ee
of breathability in at |east the side panels. and nore WO 97/ 30671
PCT/ US97/ 02516 ' 3 4

preferably in the waistband zones. to all ow-vapor transm ssion so that the
garnent is not hot and stuffy. SUMVARY
OF THE | NVENTI ON The di sposable pull-on garnents of the

present [ nvent i onpREAL CARb utnd udlB Al earemeloRASA Erliogy MBI daLIEN" o

such as a puII-on ers or, tralning pants ?
the forces encounffes “‘Eﬂﬁr‘}pﬁljcaﬂ%a"\‘ﬁrﬂsi’ eAﬁ’éP‘rﬁj‘ T8PeRtSPRER fpress apd Sé“%f’Fﬁjd‘E’éSt 10

effective to rranuﬁgeothmﬁna\i qause tiny sideqrand sitodmiakcivaye ot eartfiom thelbaindredgporti@nt i s
provi ded { Buhef. Omn¥rmgyah£€'sfepaxae ifichd 3?&1&“&%9;50&&&@ LDIBAS the

region to dlstrlb or Ces enerated during use I'n
better fit the:*puMADYactingRERressARd cays %arpétistwore costly e sorsumeth dhe has
a central panel ceéﬁﬁfs|t6thegnmmbmiya;znunadldoytend)mtcroacantrhkehevmmhtliaﬂ:ds at the topanel

and a_non- bi ndi ng pgiah mdﬁ&trefm.g' 8 il @.ﬁg& Bl ' Rt B 0Pk

the 15 central pane mpane
central waist of EHB’““

10 U.S. 5246433 issued to Hasse. Bridges & Miller on September 21. 1993,
discloses a pant having stretch laminate side panels as well as elastic waistbands and
leg bands. The stretch laminates in the side panels provide stretch in the sides of the
product 10 better fit the pant on the wearer. The stretch laminates are unitarv with the
rest of the pant to overcome the drawbacks associated with the pants having separate

15 and discrete elastic panel members attached thereto while improving the fit over the
conventional balloon-style pants. However, these pants suffer from the drawback that
the side panels are not sufficiently stretchable to allow a wearer to easily pull the pant
on by themselves. The stretch laminates disclosed therein provide a limited amount of
stretch.  Further. the materials used to form the stretch laminates can have problems

20 with tearing or shredding during use resulting in the products being scrapped by the
manufacturer.

Another drawback with all of these products is the breathability of the product.

The paneis of the pant are typically formed by films or foams which can preclude the

25 breathability of such products. This lack of breathability may result in a hot stuffy
product for the wearer. |

It is. therefore. an object of the present invention to provide a disposable pull-
on garment with 2 high degree of stretch such that the garment will conformably fit
"30  wearers in a broad range of sizes.

It is a further object of the present invention to provide a disposable -pull-on
garment with breathable seams joining the front and back regions together.

35 It is a further object of the present invention to provide a disposable pull-on .
garment with 2 high degree of breathability in at least the side panels. and more



garnment expand to allow the garnment to be donned easily, nove with the

wear er during use maintain the fit of the garment during use and
hol d t he absorbent core close to the body to better contain discharged
exudat es Whl| ndi ng the absor bent core in a nman 6}@.}

I ncreases the PI 2’£qapirmod of | eakage. In especially. preferreg’% '&'h'm
enbodi nrents the pull-on garnent is not unconfortable for the wearer
because it is provi ded with neans which all ow vapor transm ssion via

vents or apertures or using breat hable materials to formthe garnent.
In an especially preferred enbodiment, the pull-on garnent conprises a 25

chassis |ayer co n can uous sheet that defines a fr i.on, a'
back regi on. n;&e 13 g %r‘ﬁ?‘i‘hﬂﬂgez&'%nm O YAger tfféfrf"sfl%%"r‘hf ‘Bﬁéﬂmf Bhe
chassi s | ayer i nnathet andswffys egion; a second belt layer joined to the

chassis layer in the back region: and el astic panel menber s
positioned between the belt |layers and the chassis |ayer which lam nate is
mechani cally stretched to formelastically extensi-ble stretch lam nates in
both the front 30 region and tSMMARY OF JHEINVENTHONsi de panel s; and

intermttent |ap seans joining the front region to the back region so
as to formthe | eg opgni ngs_ and | St _openikhgs. The . intermttent |ap
seamjoins the front pﬁ’@ﬁ%ﬂ“ﬁg pfﬁ%"ﬁwg'fé’gﬁ‘gﬁmﬁm nysweg Pﬁfg{?ﬁ‘ PSR Sns

so as to form a tispattiebbserbsetgarmentssuchas ¢ apldon diapers o training. paf gapablstdfnuous

chassis ! ams:ﬁiaﬂ: Red fordeammered a&mguﬁs%mabemg }elaam%m@heeaﬁ%ﬁ thus .
formthe continuo

h
| ayers extend® coF#?cﬂﬂ%i?s’FVu 35?‘5}* ?XP %cgs%"%&mem p‘ﬁe" “&/&Wasg?!u S'?eeé‘t ls(@afﬁmé‘#& do
not cover the enwitha continuets baltgn de frons deginncand dee bagk rqgmlstgmg;mbute the fopgys

97/ 30671 generated during use in order to better fit the pull-on garment on the wearer. The
PCT/ US97/ 02516

X | n_t he t.he
pul | -on gar nent ﬁ%fg‘mgmﬁnqeh 3@5’?‘5"5 E& il €0 Bgﬁsfxr% ?l%mv\ﬁw %ﬂl&gﬂ{bﬁ%gab&nd
percei ve as provipeiichgnda @Btbwd!'ﬁgk@eql%!é?mﬂnﬂt‘?@%ﬁéﬁ pansls goceithey side of the

15 central panel. and seam panels such that the sides and upper central waist of the

garment expand to allow the garment to be donned easily, move with the wearer
during use, maintain the fit of the garment during use. and hold the absorbent core
close to the body 10 better contain discharged exudates while not binding the absorbent
core in a manner which increases the likelihood of leakage. In especially preferred

20 embodiments. the pull-on garment is not uncomfortable for the wearer because it is
provided with means which allow vapor transmission via vents or apertures or using
breathable materials to form the garment. -

In an especially preferred embodiment, the pull-on garment comprises a

25 chassis layer comprising a continuous sheet that defines a front region. a back region.
and a crotch region; a first belt layer joined to the chassis layer in the front region; a
second belt layer joined to the chassis layer in the back region: and elastic panel
members positioned between the belt layers and the chassis layer which laminate is
mechanically stretched to form elastically extensible stretch laminates in both the front
30  region and the back region in the side panels; and intermittent lap seams joining the
front region to the back region so as to form the leg openings and waist openings. The
intermittent lap' seam joins the front region to the back region at spaced apan locations

" 50 as to form a breathable seam to allow vapor transmission. The continuous chassis
layer and belt layers in conjunction with other elements thus form the continuous belt

1 of the pull-on garment. Because the belt layers extend continuously laterally across
the waist region and do not cover the entire crotch region. and because the chassis



contai nment characteristics in the crotch region. The pull-on garment also
preferably conprises an elastic waist feature and elastic | eg
features. nore preferably an 5 absorbent assembly such as a topsheet and an

absorbent corgdPnpéipt ai n body exudates. and nost pref e,;@,t;'kgg ggtures
and vents in at least the side-panels to enhance the Zﬂgl ty of

the pull-on garnent. 5 - BRI EF DESCRI PTI ON OF THE
DRAW NGS 10 Wi |.e the speci fication concludes with clains
particularly pointing out and - distinctly claimng the subject matter
which is regarded as formng the present invention it is believed

o e on et 4R Wibde BB L URASEALP AL A dalfer B QAR acsthenic

description whic I n conjuncti npanyi raw ngs
and which 15 | |$@§"%Ié§!°@ﬁ%‘tsl"6?f§ P%YF%VW&“B“%%‘P@IM%&% Hb‘Q'E a'ﬁ'@? %Hdlbynef
i dentical el enerbMainded characdrisiés in the crotch region. ThEipilkog gdrmiefit dlsoiwefeRblet i ve

view of the di SQS&?{?&? apluélllsngr\vgﬁr FEite Qﬁd teE?ncD efgS %\{m‘es moré :ir}'pﬁ%} Hl\o ' naﬂ‘

typical in use configurati
view of the pul [abi¥begLAssRIY FFh %05%3*@% an absorb?rﬁ SR ‘emt%qut §xnfd|ava§
uncont r act ed -corgdd moenprefecabiyngpetrives uad iverus irpaniedss iy sizeoparlsab enhdice the

gar nent : | an view of the pull-on garnent of
t he present |nvenafhgl?lllltfdf%sp%&%nzﬁﬂtpuncontract ed condition show ng the
outer surface and having portions cut away to reveal underlying

structure, Fi BRIEE DESCRIBTION:QRTHE-DRAWINGSOf the pul | -on
garnment showp in Figure 2 taken al ong section line 3-3 of Figure 2;

30 Fi gu | an vie f the pull-on garnent of the
present invention i n(hﬁ'{‘lé e s specificgtion qoR B&Fﬁ“&ﬁ’( %‘H“?&?&FPE‘BH POHLRE P5* e

i nner surface anistihaisi digingng ttheosubjectiimaterm which is regardedewse fdrmingd ee| yreseor
str Uﬂ ure: t 35 mvcm&on it i$ beligVed vt ﬂﬁtxﬁveﬁﬁﬁﬁﬁusb%%ﬂté?'ﬁﬂ&eré?@(fdsfﬂﬁ?&k\fﬁlo\ﬂ&w of
?Evgnt Ie(r)ga ve edg)c?xpuon wﬂxch is taken in conjuncgon m_tl{)trt]ne gg:rogx%anvmg drawmgf an% Ei'xrtléx

15 like designations are used to designate substantially identical elements, and in which:

Figure | is a perspective view of the disposable puli-on garment of the present
invention in a typical in use configuration: '

20 Figure 1A is a simpliﬁed plan view of the pull-on garment of the present
invention in its flat uncontracted condition showing the various panels or zones of the
garment: ' '

Figure 2 is a plan view of the pull-on garment of the present invention in its
25 flat uncontracted condition showing the outer surface and having portions cut away to
reveal underlying structure; -

Figure 3 is a fragmentary view of the pull-on garment shown in Figure 2 taken
along section line 3-3 of Figure 2;
30 o
Figure 4 is a plan view of the pull-on garment of the present invention in its
flat uncontracted condition showing the inner surface and having portions cut away to -
reveal underlying structure: '

3 Figure 3 is a cross-sectional perspective view of an alternative embodiment of
the puil-on garment of the present invention:



WO 97/ 30671 o | |
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Figure 6 is a cross-sectional perspective view of a further alternative
enbodi nent of sdeyyl | -on garnent of the present invention:

‘Figure 7 is a cross-sectional perspective view of a still fGFFﬁ@ansm
alternative enbodi nent of the pull-o0A garnent of the present

i nventi on: F|gure 8 is a fragnmentary cross-sectional view of
an alternative elastic leg - feature in the crotch region for use on the
pul | -on garnent of the present invention; 10 Figure 8Ais a
fragnmentary cross-sectional view of the elastic leg feature shown in
Figure 8 in the front region; Figure 9 is a plan view of an

al ternative enbodi nekigurs ‘%*h‘é’°i§rsé‘§@ml Plerspective wiaw of a furthbraaliemativehe chassi s

| ayer has been "eﬂ!bdfﬂillﬁmd’f'thﬁﬁull-ﬁﬁgﬂ'ﬁﬁﬁdf'ﬂ&ﬂ?és@ﬁtlﬂémldn"ty of the 15 pull-on
garnent in the waistband panel; - Figure 10 is a
cross-sectional perspective view of a still further alternative

enbodi nent of the puliBuEH igasaBriectionalipgespestive vinw of astdhfuither alteridlive

Figure 11 is a pinbsdimentf O pall-of pafmeat df e pr&bntli@nignesent i nventi on;
: Figure 8 is a fragmentary cross-sectional view of an alternative elastic leg
feature in the crotch region for use on the pull-on garment of the present invention:

10 anure 8Aisa fragmentary cross-secnonal view of the elastic leg feature
shown in Figure 8 in the front region;

Figure 9 is a plan view of an alternative embbdimem: of the present invention
wherein the chassis layer has been "windowed" to increase the breathability of the
i pull-on garment in the waistband panel;

Figure 10 is a cross-sectional perspective view of a still further alternative
embodiment of the pull-on garment of the present invention;

20 Figure 11 is a plan view of a seam pattern of the present invention;

Figure 12isa mph of the stress/strain curve in grams per 1 inch wide sample
of a particularly prefen'ed elastomeric material for use as the elastic panel mempber in
the stretch laminates of the present invention;

. Figure 13isa graph of stress/strain, both extension and recovery curves. in
" grams per 1 inch wide sample of a stretch laminate of the present invention that does
not have vents; and

30 Figure 14 is a graph of the stress/strain curve in grams per 1 inch wide sample-
of the stretch laminate of Figure 13 showing the force wall generated by these stretch
laminates. '

DETAILED DESCRIPTION OF THE INVENTION

35
“As used herein. the term "pull-on garment” refers to articles of wear which



Figure 12 is a graph of the stress/strain curve in grans per 1 inch wide
“sanpl e of a particularly preferred elastoneric nmaterial for use as the
el astic panel nenber in the stretch | am nates of the present

i nvention; 25 wo9e730671 Figure 13 is a graph of stress/stracfussnbéis
extensi on and recovery curves. in grans per 1 inch wde sanple of a
stretch lanmi nate of the present invention that does not have vents;
and 30 : Figure 14 is a graph of the stress/strain curve in grans
per 1 inch w de sanple of the stretch-lamnate of Figure 13 shovm ng
the force wall generated by these stretch | am nat es.
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}:’g'rl'?]usg% |0-2226gar gEJ{ of the we%fe? b\g {?,se%ﬁg the Fezs into twef%q openmzs and pulling: ﬂ\{\O amZI/e IQ’.;? ﬁ;\],' e

a defined waist opestithegwaistd Tase geginr " disposhlele]’ is peadi hegein sndeserttie @amsants which arel

onto the bOd}iotCIfneﬂdES td"&ﬂ&tﬁnﬁer@d’ or dil’fe?Msé féﬂofeh%r feags a5 Q"qﬂn{eﬂﬁ(x Ee@ey are
openlngs and pulllnc he .ar

"di sposabl e i§ ulBEdF Pelier# stcﬁrdﬁdeélugef Flﬁ‘é‘glﬁé'?‘?@'}?t E"@ﬁm?%% ‘%P%'ec"ct‘edr fypposted
i nt ended t o be | aonckberwisedispesed of iniag environmentally compatible evings). & Yaitarghpull-

(i.e.. they are g garmem refers to pull-on garments which are formed of separate parts united
together to form a coordinated entity. The pull-on garment is also preferably

“absorbent” to absorb and co_ntain the various exudates discharged from the body. A

1o preferred embodiment of the pull-on garment of the present invention is the unitary

disposable absorbent pull-on garment, pull-on diaper 20, shown in Figure |. As used

herein. the term "puli-on diaper” refers to pull-on garments generally worn by infants

and other incontinent individuals to absorb and coniain urine and feces. It should be

understood. however, that the present invention is also applicable to other pull-on

15 garments such as training pants, incontinent briefs. feminine hygiene garments or
panties. and the like.

Figure 1 is a perspective view of the pull-on diaper 20 of the present invention.

The pull-on diaper 20 has an outer surface 22. an inner surface 24 opposed to the outer

20  surface 22, a front region 26. a back region 28. a crotch region 30. and seams 32 which
join together the front region 26 and the back region 28 to form ieg openings 34 anda -

waist opening 36. A continuous belt 38 is formed about the waist opening 36. The

continuous belt 38 acts to dvnamically create fitment forces and 1o distribute the forces

dynamically generated during wear. The pull-on diaper 20 thus preferably comprises a

as  chassis layer 40; a first belt layer 42; a second belt layer 44: an elastically extensible

stretch laminate posmoned in each side pa.nel of the front region 26. front stretch

- laminates 46; an elastically extensible stretch laminate posmoncd in each side panel of

the back region 28. back stretch laminates 48; and an elastic waist feature 50

positioned in both the front region 26 and the back region 28. The pull-on diaper 20

30 additionally comprises elastic leg features 52. (In an alternative embodiment.

~ apenures or vents (not shown) are most preferably provided in at least the side panels

of the puli-on diaper 20 to provide breathability and ventilation.) Because the first belt

layer 42 and the second belt layer 44 (the belt layers) are preferably nonwoven webs

having the appearémce of cloth and the chassis layer 40 is preferably a plastic film. the
35 ", pull-on diaper 20 has a unique aesthetic feature in that it is perceived by caregivers and
wearers to have a garment-like comfort and feel in the waist regions while having a



i ntended to be discarded after a single use and, preferably. to be recycled

conposted or otherw se.disposed of in an environnentally conpatible
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coordinated entity. The pull-on garnent is also preferably

"absorbent" to absorb and contain the va¥ious exudates discharged fromthe
body. A 10 preferred enbodi ment of the pull-on garnent of the pr esent
invention is the unitary di sposabl e absorbent pull-on gar ment, pull-on
di aper 20, shown in Figure 1. As used herein, the term"pull-on
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to have a gar nediof thelcentrad phrel extemds géreedilyilohgithdinallyi autwardig ifoRsandhaidng thavi ng a
laterat edge 69 of the crotch region 30. The waistband panel 60 extends generally
longitudinally outwardly from and along the medial panel 62. The side panels 64 each

25 extend generally laterally outwardly from and along the central panel. The seam
panels 66 each extend generally lateralljr owtwardly from and along the respective side
“panel 64. In the back region 28, the medial panel 62' of the central panel extends
generally longitudinally outwardly from and along the other lateral edge 69 of the
crotch region 30. The waistband panel 60" extends generally longitudinally ourwardly
30 from and along the medial panel 62'. The side panels 64’ each extend generally
laterally outwardly from and along the central panel. The seam panels 66’ each extend

generally laterally outwardly from and along the respective side panel 64'. The front

region 26. in addition to its panels. also has an end edge 70. leg edges 71. and side -

edges 72. The back region 28. in addition to its panels. also has an end edge 70'. leg
38 e'dges 71'. and side edges 72'. The crotch region 30 has leg edges 74.
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per cei ved contai nment benefit in the crotch region. Figure 1A
shows a si npl I‘M)%P; an view of the pull-on diaper 20 of Fi gg&g é’

its flat-out. uncontracted state depicting the various panel e|r
positioning with 5 respect to each otherg The term"panel" is used herein
to denote an area or el enment of. the pull-on diaper or the belt. (Wile
a panel is typically a distinct area or elenent. a panel may coi nci de

(functionally correspond) somewhat with an adjacent panel. ) The

pul I -on di aper 20 ha Lotch r gl on 30 ﬁ'cjorrpr g_‘g a_mai panel 6 and a
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back regi on 28) erpossiite temutensufaced2 and eginprists izt IpyrtmthK/ahqjthppérr\dmlamd

al ong each |ater@bsxﬁiﬂﬂ@acﬁ&eﬂkftoMW&e%%vﬁ%@&ego (the main panel 56
and the leg flap panel 58). In the front“region t he nedi al panel

62 of the central panel extends generally longitudinally outwardly from and
along the | ateraln thggemipgimgnt tshewn rint Bigure i tha G@ssisTiayem#D sprefarabllypanel.
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neal a ane I ch al e
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ext ends laminates or combindtions of sheets or webs of the requisite type of materials.) The
20  chassis layer 40 has an inner surface 76 (not shown in Figure 2) and an outer surface
77. The inner surface 76 and outer surface 77 of the chassis laver 40 correspond in

their orientation with the inner surface 24 and the outer surface 22 of the pull-on
diaper 20. Since the chassis layer 40 preferably defines the front region 26. the back
region 28, and the crotch region 30. the chassis layer 40 also has corresponding

35 regions and panels as'previously defined. (For simplicity. these regions and panels are
denoted in the drawings by the same reference numerals as the corresponding puli-on
diaper regions and panels as shown in Figure 1A.) The first belt layer 42 is positioned

on the outer surface 77 of the chassis layer 40 in the front region 26 and extends
continuously laterally across the front region 26 from one side edge 72 to the other

30 side edge 72 and longitudinally from the end edge'70 10 at least the leg edges 71. The
first belt layer 42 is preferably joined to the chassis layer 40. The second belt layer 44

is positioned on the outer surface 77 of the chassis layer 40 in the back region 28 and
extends continuously laterally across the back region 28 from one side edge 72’ to the

. other side edge 72’ and from the end edge 70’ to at least the leg edges 71'. The second

35 belt layer 44 is preferably joined to the chassis layer 40. Thus. each belt layer in
combination with the chassis layer 40 forms a continuous belt (as shown in Figure 1)



general ly .I ongitudinally outwardly fromand al ong the other lateral edge 69

of the crotch region 30. The wai st band panel 60' extends generally
longitudinally outwardly 30 fromand along the nmedi al panel 62'. The side
panel s 64' eaghompkAand general ly | ateral |y outwardly %’?&%ﬁa’&gﬂgl ong
the central panel. The seam panels. 66' each extend

laterally outmardly fromand al ong the rd8pective side panel 64'. The front
region 26. in addition to its panels. also has an end edge 70. |eg edges
71. and side edges 72. The back region 28. in addition to its panels,
al so has an end edge 70'. leg 35 edges 71'. and side edges 72'. The

crotch region 3 VO, 9,7/ 3067
PCT/ US97/ 8 2516 &ontatﬁc L\'ﬁgt &qgee&'eak} As will be detailed below. thjfs belt has Vagous elasuc

Figure 2 is a pEfeesiap PIPPERIES IBWAROS Zenesa enharste thenfe apdibdntainmetit afthe pRiBomf
Figure 1 i diapet 20.f | at - out . uncontracted state (i.e.. with elastic

I nduced contraction pulled out except in the side panels 64 wherein
"the stretch lamnates (front stretch | am nates 46 and back stretch
| ami nates 48 are | drastirally gxispsible strete damiserel (framn ptrarht lamirmesolﬁtmd tack f ace

5 22 facing tfwewchil@ninies 48) arrfoind tifeachs wb%t@ﬁe&eﬁ’n& &gd:ﬁ@g' on

28 bei | oi t t f th
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the wearer's bofift ‘?ﬂfr‘?‘ﬁ@‘%%’éhe $id¢ Ranel and an elastispgnelmembertitd joined theremutmd,

surface 22 of tinahisiahicalar einbgiitmer? Othe PaRionSThé Bitisdid [§tr 40 formpagllhe o 42d,
1on an

in the front, r..44.in e ba

10 the ChaSSI Seﬁgﬂngl P?ﬁ&rafal?}echﬁags? @g?:ﬁﬁhtemlbgryﬁ 1§805“ % atween the. 5(:1@"2 4 of
the di aper is Odn d shsofseheitlayer fre 2pdmere EEfWhW@XQQdemm;@miM fomrs thelead
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body during useg, ses the §gmon of tllensezt&ﬁ I%EEHQ-SL'r Qﬁl i 5 sVWe I n AU eﬁ%f Eﬁ

chassi $ |ayer 40 e era nprises a -conti NGous. She
defines the froffnck @‘“%erﬁaﬁ@d in this PEEpuler 62@0‘11&1% thh portion pfthe r egi on
30. Thus, the Cm laydraéﬁefbnﬂﬁ)g the sideepaneli rPeefyrablly) ik W&tic panel member 78' is

positioned between the chassis layer 40 and the second belt layer 44. and more
preferably extends longiiudinally from the end edge 70'. most preferably 10 the leg
edge 71', In the pull-on diaper embodiment shown in Figure 2. each stretch laminate
preferably further comprises a portion of the topsheet 80 (the barrier layer) in the side

20 panel. Each stretch laminate is mechanically stretched or drawn (designated by the
strain lines) to allow the stretch laminate to be elastically extensible in at least the
lateral direction. (The lateral direction (x direction or width) is defined as the direction -
paraliel to the lateral centerline of the pull-on diaper; the longitudinal direction (v
direction or length) is defined as the direction parallel to the longitudinal centerline;

25 and the axial direction (z 'direction.or thickness) is defined as the direction extending
through the thickness of the pull-on diaper.)

An elastic waist feature 50 is provided in the waistband panél of the front

region 26, the back region 28, or preferably both the front region 26 and the back

30 region 28. The elastic waist feature 50 provides an elastically extensible member.
preferably a gathered elastically contractible member. to dynamically fit and conform

10 the waist of the wearer in the central panels. In the embodiment shown. the elastic
waist feature 50 preferably comprises a unitary waistcap/waistband 82 operatively
joined in the waistband panel in an elastically contractible condition. preferably to the

35 primary layer of the topsheet 80. The unitary waistcap/waistband 82 acts as a barrier
to the leakage of exudates out of the waist opening of the pull-on diaper 20 as well as



or layer of the pull-on diaper. (As used herein the term"layer"” does not
necessarily limt the elenment to a single strata of material in that a
| ayer may actually conprise | am nat es or conbi nati ons of sheets or
webs of the requdsidogrnt ype of materials.) The 20 chassi s | apefuddnbas an
I nner surface 76 (not shown in Figure 2) and an outer surface - 77. The
i nner surface 76 and outer surface 77 of thk chassis |layer 40 correspond in
their orientation with the inner surface 24 and the outer surface 22 of the
pul | -on di aper 20. Since the chassis layer 40 preferably defines the
front region 26. the back region 28, and the crotch region 30. the
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| ayer '40 in the front-region 26 and extends continuously |aterally

across the froht region 26 fromone side edge 72 to the other 30 side edge
72 and | ongi t udi nal |y The puii-bidiaper20dsigiso pfbvided sithleinarid let feauresgs2ad dreprovel .
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forms a continuous belt (as shown in Fi gure 1) WO 97/ 30671

PCT/ US97/ 02516 Figure 3 1is a cross-sectional pers ecnve vnew of the pull-on dyaer 20 of the
about the waist of the weare

various el astic Presenpipyeiyon %e*ﬁ?s‘s?ﬁellme g g\’“&rzl ‘Bﬁ%" ?i‘r‘\ée§1°f‘ egﬁﬁﬁh"és‘? he
fit and cont aimnelayerdd is stowpub Formrthe primantistrte or Bger of the pull-on diaper 20 and has

an inner surface 76 and an outer surface 77. The first belt layer 42 is positioned on the
outer surface 77 of the chassis layer 40 to form the outer surface 22 of the pull-on
diaper 20 in the front region 26. The elastic panel members 78 are preferably
positior;ed between the first belt layer 42 and the chassis layer 40. The topsheet 80 is
20  positioned on and joined to the inner surface 76 of the chassis layer 40. The topsheet
80 preferably comprises a liquid pervious primary layer 86 and two barrier layers 88.
“The barrier layers 88 extend laterally outwardly from the piimary layer 86 to the side
edges 72. Each barrier layer 88 comprises a flap portion 90 and a stand-up portion 92.
The stand-up portion 92 is not antached to the primary layer 86 to allow the gathering
3 forces of the elastic spacing member(s) 94 to cause the stand-up portion 92 to stand up
away from the surface of the primary layer 86 to form a barrier or wall in use. The
flap portion 90 extends laterally outwardly from the stand-up portion 92 (the proximal
edge) to the side edge 72. The absorbent core 84 is preferably positioned berween the
primary layer 86 and the chassis layer 40. The construction of the back region 28 is
30  preferably identical to the construction of the front region 26.

Figufe 4isa pértially cut-away plan view of the. pull-on diaper 20 of the
present invention in its flat-out. uncontracted state (i.e.. with elastic induced
contraction putled out except in the side panels wherein the stretch laminates are left in

35 their relaxed condition) with the inner surface 24 of the pull-on diaper 20 facing the
viewer. prior to the front region 26 and the back region 28 being joined together by the
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contracti bl e nerlpR&™ ‘f’%‘ Whﬁ#ﬁ%éﬁ‘ﬂ/“‘?l’?n‘a 5%meoprm:ary layeg ’é%( of
the wearer in trspaamgrmem!berﬁﬁnwbaswelilmmddeommqi‘npmntsmeﬂm the el astic
wai st feature 50 preferabl y conprises a unitary wai stcap/ wai st band 82

cont ract | bl cMsond ¢ 1 Jh e PEFBRIR, e il pers i HpaeenCianogs o Hebr¥hsheet
80. The unitary indigre b ceniimobnbelt ¥2s formed abous tHeawaist @pening 36.t This belt B&akage
of exudates out gifs b apnatféal cRE®Hinféht Krcdshe tR\ull-R tidhePREdN RBiiBRed the S 2
wearer. to maintain the pull-on diaper on the wearer even when loaded with body
exudates thus keeping the absorbent core in close proximity to the wearer. and to
25  distribute the forces dynamically generated during wear about the waist thereby
providing supplemental support for the absorbent core without binding or bunching
“the absorbent core in the medial panel of the pull-on diaper. The belt is designed 1o be
elastically extensible in certain segments and at least elastically extensible, preferably
elasticaily contractible. in other segments about the waist opening; to be elastically
30 extensible about a portion of the leg opening; and to not be gathered or bunched in the -
medial panel where the absorbent core is located. The elastic extensibility of the belt

also has a "force/extension wall” beyond which the belt will not elastically extend in
order to allow the pull-on diaper to be more easily applied since the diaper will not
stretch excessively thereby allowing the product to slide more easily over the buttocks.
35 This "force/extension wall" is especially important for small children who self apply
the product and would be unable to completely pull and position a fully stretchable
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contractible wai stband to provide fit of the pull-on diaper 20 about the
wai st of the Wagser. I'n the nost preferred enmbodi nents. Ltary
wai st cap/ wai st bvgtcr)\?i S laI SO breat hable to all ow venting ow‘&gggf'&@gpor
out of the pull-on diaper adjacent the wailst openi ng. The
pull -on diaper 20 is also provided with elastic |leg features 52 to inprove
fit at the legs in the crotch region 30. The pull-on diaper 20 additionally
conprises a - topsheet 80 and an absorbent core 84 positioned bet ween

the topsheet 80 ctt Ger th |5l provi de an :
assenbly that coo& % &5 W st hﬁgﬁﬁsc%ﬁt%%sgégﬁ&s el e Btreéf)eﬁt 55“3 ‘Hﬁ‘s‘%ﬁar ged
exudat-es. Apert uPeE™ "\?éﬁ‘i’é‘g("ffo‘lbs%‘H%ﬁ)”erra eqpsiary ediaper is lgss dutkvomad fitn t he
si de panels to pateui dle whiseafithevwedrert y“harack/ehtatﬂeahﬁ & contraction i m the belt ovefthgur e 3

IS a cross-secti %g,lbe,g%ﬁlqﬁ%dj ﬁé{d e chIH_cﬁquU B%;}:Qrﬁelg%\% ssfd}e angor{;eélbfgﬁ 26.

present inventi.on taken al on
The chassis 15 RlsQBROvides Imprap ﬁhbx U°Y'5F’Elatq‘iél"b‘|°vmalsﬂ°¥¢atbaﬁemonIlhgl@pp of
the pull-on di apsres26 gemedhtdids wne belt whichi teriisto fress’ e sbsdBerit8re2Baifdt iR bogy!! f ace

77. The first. be ay&; 4%ud uter surface,77 of
the chassis Iayel;llsn formth §dJf"‘!enfre@%r acep%fdd? LB fﬂofe ‘695““’“3"’?

di aper 20 in the2digH tgaﬁ’FB’tﬁ‘?ﬁ'Y ‘ﬁ‘? iapprs Shich P&a@fhelmmrrsctmsoag@enng
preferably pes ittel aporeaf thesbserbentichre drithost thedo nbeptevidd2ban® doi@nliassi s
| ayer 40. The,t ORsihiRhe §in afd ASribe Skrbds @gp P iSbp)shl he 1nper
surface 76 ofoth chases%gnlayer 40. The '?o aﬁeet psg&gg%gab%‘?tet e EHPYe
conprises a |iquitioRE™EPEus primary |ayer 86 and two barrier |ayers 88.
The barrier layers 88 extend laterally outwardly fromthe primary |ayer 86

to the side edqsssshzam#prgmebmrth@seufsvgﬂbéﬁu&o i EES A ol Bkt on
_90 and a _stand-u g) g l up por . ached
to the primry I%§ ESSPEFUNS Y FRmPFies 4 5F °°EPP“S*P8)P(‘}@§“’8¥‘1P%E| |aaét ic

spaci ng nmenbef (s$0' sud 2 medialipanelt §2cand 62 d sidp pqml 64 amd 8P oh eachtskiebf we central
panel. and a seam panel 66 and 66" at each side panel 64 and 64'. The side panels are
elastically extensible to provide fit within the sides of the pull-on diaper. The
waistband panel is elastically extensible, preferably elastically contractible or
gathered. to better fit the pull-on diaper in the central part of the waist opening. The
20 medial panel is not gathered in order to maintain the integrity of the absorbent core
during use. Although the medial panel may be elastically extensible (but not gathered)
as discussed herein, in the embodiments shown in Figures 1-4. the medial panel is
preferably not extensible. The continuous belt 38 may be formed from a number of
different materials and layers as defined below. The belt 38 comprises at least a first
25 belt layer 42 and a second belt layer 44 joined together on each side at the seam panels
66 and 66". In the embodiment shown in Figures 1-4, the belt 38 preferably comprises
" a portion of the chassis laycr'40, the belt layers (the first belt layer 42 in the front
region 26 and the second belt layer 44 in the back region 28), stretch laminates (front
swretch laminates 46 and back stretch laminates 48) in the side panels. and an elastic
30 waist feature 50 in each waistband panel, preferably comprising a unitary
waistcap/waistband 82 operatively joined in an elastically contractible condition to -
gather the belt 38 in the waistband panels 60 and 60".

In preferred embodiments of the present invention. the chassis layer 40
kH generallv ‘determines the overall shape of the pull-on diaper 20. The chassis layer 40
acts as the main structural layer of the pull-on diaper to which other features may be



away fromthe surface of the primary Iayer 86 to forma barrier or wall in

use. The flap portion 90 extends laterally outwardly fromthe
stand-up portion 92 (the proxi mal edge) to the side edge 72. -The
absorbent corgo®9mdss Preferably posi tioned between the IsoPd2¥1d QYer

86 and the chassis layer 40. The construction of the back region 28 is 30
preferably identical to the constructionl®bf the front region 26.

Figure 4 is a partially cut-away plan view of the pull-on diaper 20 of the
present invention in its flat-out. uncontracted state (i.e.. with elastic
I nduced - contraction pulled out except in the side panels wherein the

stretch | am nat Jrﬁ?llle%f tTémQhasg’?%er 1?6‘qu B&sﬁhﬂxc? m a‘florxl%c}s gfrﬁue acr:]e : he | nner-

surface 24 of the % the
front region 26f ahmpuﬂm dianek: ajthopeh in wawmbgdammﬁ@enmgemn@& ofﬁye ehaesis

WO 97/ 30671 layer may be apertured. cut-out or removed ("windowed") 10 enhance stretchability
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seans. In ord eranfilgr Breathabéhtv oﬁthe rxmll-cm dxaPer or fcamr%s of the gull-on drf;pcxl i?n (B%t &{,e
exudat es. the The chassis laverthas prplerab Q’G°@Gﬁ§ﬂ5 Pse@lwoms Sé}cﬁt ar peb whishdogsmpsheet
80 and an absorgaeetjeiaR" 6r 24ms such tHaOfokdeb meic&uhﬁwae&mtshmadam e &Rir@nd the

h | 40. I
or ot r abl 5 compiecels PSR herin, e SN 8Lk dhnd il BRI °°

pervi ous pri marsan|copprisegpsingle wa.qﬂm vaé aﬂ!‘h@'-‘ absayemsb pentipugus Vs or - t o
rapi dly absorb ﬂa#éwbﬂﬁffbraﬁﬂnét&ﬁl@rm%hsmsﬁé\kf fcfns lapgRoF u?e&oaﬁﬂmhomad to

the primar Y 1o e 6

hydr ophobi c.! 3‘Iqr W %e ngg%ﬁ ?or&le%e%l?‘pb%g%&%%@%%gﬁ Bn ?R hed
Wi t hout ri ppi ngwh;ie ﬁt‘EQinMEQO alinw te pvlbw diapRy 1k pyt ep easily. Twhpsasdmn@ay he
si des of the pujolmaRe SinaPSirfad) thelinferbsmifadecior boyionsoB@HRAYE bothf biemapeet i on

10 90.and 2. channal p8ludha B RaRAL bORe Y250 g HPuk bl yéf the

conponents of t ﬁ astl c eatures 52
preferably conpPressat ivepsion showpyinckigyres "4 the, chasais fayier pesferably f°“1*ﬁ ek et i ng
cuff is prefier akirficd shuheshllan didper mnhendosich Rpiaf td providgihe uniquarstherics obhe
operativelyjoi Btﬂf!ox{&iaﬁepe chassis | ayer 40. the barrier |layer 88. or both.

Since at least a portion of the chassis layer 40 is subjected to mechanical

stretching in order to provide the stretch laminates in the side panels, it is preferably

20 elongatable. more preferably drawable (but not necessarily elastomeric), so that the

chassis layer will, upon mechanical stretching, be at least to a degree permanently

elongated such that it will not fully return to its original undistorted configuration. The

chassis layer may thus comprise any of the materials known for use in absorbent

" articles such as woven or nonwoven webs; polymeric films such as thermoplastic films

25 of polyethylene. polypropylene. or blends thereof; laminates of such materials: or

composite materials. In preferred embodiments. the chassis layer can be subjected to

inechanical stretching with minimal or no rupturing or tearing. Therefore. the chassis
layer 40 is preferably a polymeric film.

30 Because the chassis layer 40 is preferably a polymeric film. it is also generally
impervious to liquids (e.g.. urine) so that it may also serve as the component which
prevents exudates absorbed and contained in the absorbent core from wetting garments
which contact the pull-on diaper such as bed sheets and undergarments (i.e.. it acts as
the traditional diaper backsheet). If the chassis layer is not liquid impervious.

3¢ tyiiically an additional layer such as a traditional backsheet should be used behind the .-
absorbent core. The chassis layer may also be breathable (pervious to air or water



preferably between the chassis layer 40 and the flap portion 90 of the
barrier layer 88 15 in the leg flap panel of the crotch region 30. The
barrier cuff is preferably fornmed by a flap (the stand-up portion 92
of the barrier layer 88), closing means 98 for securing the

| ongi t udi nal et X’(ﬁoﬁ'f lhe stand- up portion 92 to the primary Iayersggénﬂand
an elastic . spaci ng nenber 94 operatiygly joined to the stand-up
portion 92. 20 In the construction of the pull-on diapers of the
present invention as i s shown in Figure 1. a continuous belt 38 is
fornmed about the waist opening 36. This belt 38 acts to dynanically
create fitnment forces in the pull-on dlaper ﬁﬂen posi ti oned on

wearer. to maintarapor fildesigad; I@)H”’B‘F%eﬁm"ﬁﬁ he b, %&r@d@%ﬁb\kﬁgﬁbﬁﬁd@'&'%\n th
body . exudat g ehdhidrakcstdp horgvdviare webs or hengthaothe strercks llansieatpy wxcamvithe t 0

the wearer. and t o&étaﬁc? sa%er {nBidti€ nm@eé { fGe gmﬂap tgr?slilL lgawmtcaﬁ ﬁl%e ng

wear about the wa 9 ? enent a lﬁ R‘f‘
" absorbent core w Fﬂ%‘bfeg!ﬂ"n@F ﬁl@swlawﬁ%ﬂﬁgm "evc"“EH‘iéc bsaheie eEﬂ? g‘aﬁ 4’i°t he

medi al panel of t hficrépekdus @nd awupe nypichlig. lbwtrtin swengthsing rivtigdtipnbé\n example of
AL oA LY Xt o0 IR s B B GRBY ER A heftica) R3Rbaty Rk (8 daename

ext ensi bl e, prefe ot he

about the wai st oﬁm&p— tExemalag) fi'é‘%sl f@élufeyas '&B chassis dever Bf éhealffﬁ"(?f“ ﬁgﬂ%‘f’?l on
of the leg openi nBavn?ﬂ@latx@hlwﬂ@dodmmvgihtlhpbmdhm:mebmnblhaﬂablmmtlluée polvmericrfiios al

panel where the absagrfg‘gggd %Qr&k, Rs g,% OFGnah@a%t '&I&K&ﬁasm@&ehwaﬁ% t he

bel t al so h or ce/ ex " not

|
el astical |y exwen&lopay 1401. or films avaligh 1a|ﬁr feﬂ%g%ﬁm *BhH P@P‘&pg}dmﬂ% ‘t‘f@ r’rB‘Fe
easily applied si @desgratien X8535e0r X4H934. not stretch excessively thereby
aI | om ng the product to slide nore easily over the buttocks.. 35 This

"forcel/extension wall" _is especially jnpartant for snall h| | dren whg sel f
appl y the produthe Sl \Kb%lgﬂs%%iag%dﬁp’émfeg by dhs pias f te strpier Qﬁa““ﬂ
position a fully sﬁapat;s Hesigned to fit. In a prefét®d @bediGent. the chassis layer has a modified

PCT/ US97/ 02516h glass shﬁ pe to bcttcr f t thc wearer In a preferred embodimentldesigned to fit
\F,)V,r ? ﬂu;: Leover thel ramé] ;[otdglers (about ; kg to about 154 E% i c?xassxsqgvlep o3 preferably BEH €7

483 mm (about 19 inches) long by about 234 mm (about 9 1/4 inches) wide in the

front region and the back region and about 165 mm (about 6 1/2 inches) wide in the

crotch region. The central panel is 135 mm (about 5 1/4 inches) wide, the side panels

20  are about 41 mm (about 1 5/8 inches) wide, the activated portion of the side panels is

about 32 mm (about 1 1/4 inches) wide. and the seam panels are about 8.5 mm (about

5/16 inch) wide. (The actual area of overlap of the seam panels is about 11 mm in the

preferred embodiments shown herein.) The front region is about 114 mm (about 4 1/2

inches) long, the back region is about 165 mm (about 6 1/2 inches) long, and the
25 crotch region is about 220 mm (about 8 5/8 inches) long.

The belt layers (first belt layer 42 and second belt layer 44) act, preferably in
éonjunction with the chassis layer 40 and other components. to form the continuous
belt 38 about the waist opening 36 of the pull-on diaper 20. The belt layers each thus
30 preferably comprise a continuous sheet or web that does not have “joints" or seams

such that forces are distributively transmitted through the entire belt layer. (The
continuous sheet or web of each belt layer can comprise a single web of material or '
laminate of several continuous webs or lavers of different materials.) The materials of
. the belt layers also preferably provide stength to the stretch laminates in the side
i paneis to laminate the marterials together and permit mechanical stretching without
undue ripping; téaring or shredding of the materials.



bel t mebs-encircling the absorbent core. The resultant dlaper IS Iess bul ky
inits fit about the waist of the wearer. The |ack of gathering or
contraction in the belt over the absorbent core in conjunction with
the continui b Hheds1e Pelt across the absorbent core 5 also provides

i nproved fit by providing a continuous normal force based dﬁ“ﬁ#@’ &
stresses generated in the belt which teb@ls to press the absorbent core

agai nst the body during wear. Thus. the absorbent core is maintained
in a closer nore confortable, and less gappi ng way than those diapers
whi ch provi de el astic contraction or gathering’ over the area of the

absorbent core or those that do not ‘provide a belt to concentrate 10
w thin the span and distribute across the span the hoop stresses about the
area of the abs thepembodirone shown in Figures 1-4. s bshomyers areFpmpferablyl A t he

lr):!stpeg'?l Vlalnybcﬁoﬁu&xhﬂ dcnréhﬂtjoh&gtd)ﬂxe?cgn&rﬂéfh&eoff)lﬁ@ lehassis laveSd gaoz%gxﬁeal 50 and
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within the side e pul pane
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openi ng. The Z@achni#BChélns RreRicribed REEingTHE BELR thykrd e%ﬁharaxm "EohdHugusty t he

integrity of t r ri.n di al panel
may be el ast | cholssa‘ggpe é‘%meb‘fa%fﬁu%n( ﬂtu ‘38’?%*‘8 regmnp g@ 8\’@8'&5@%‘& Yherein,
in the embodi rRSPMids thepmpinyays ml(glﬁttegcrnbed erm@nmm longitndinallysfrom the end
preferably notedgxicatsoubkiR. crittie repiui | Plkemarived). tthe3 BelTRiyerd @ndvOloABhdinayM a
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j oi ned t oget hefeelo ﬁ”@&c‘ﬁ issprgferrgd thap thesfitshbelialarsreand the segendabelt leyer EX‘FF# t he
-embodi ment s hdespitudinaliydinwad sd asko léahea ngi bet\B&npﬂi&f ARdrcic RERAISHEvide a

portion of th%&&@rﬁ&ﬁébeh@f}ég&cﬁged eBin Qfily c ?%ﬁﬁ&éﬂa%@.ﬁf&éfﬁi {Pﬁx]ohg er 42

in the front econ regi on
28), stretch I°d’ﬁ‘iaHé’t° kerappsapance an f§°E'retch | ami nates 46 and back stretch
| am nates 48) in the side panels, and an elastic 30 waist feature 50 in

each wai st band pangisce Me®ef rl@d}@}syare W[&g% Bidcithnid 'sru@{c)ﬁn m the side anels
vvalstcap/vvalsttgarLde S%Q_?eratlrﬁe gyj nan e gf;[ﬁ%?f aiill%’fagloébactlble
condition b € i ERPY38OPEAY R AT PISERY D 6 EPULAEt 60
In preferred erlcb@m#momnct idthputamndue or preferablvoany, tedringondpging Fumher 40 35
| gﬁner al | Iy det egeBiull thel iR 1908 B¢ lprefi@@ pofitided dilthd o@Br AirARLSS RO pullbe
chassi s ayef d‘}gper the belt layers are preferably also compliant. soft feeling. and non-irritating to

the wearer's skin to give the diaper the feel and comfort of a cloth garment. Suitable

25 belt layers can be manufactured from a wide range of materials such as plastic films:

apertured plastic films; woven or nonwoven webs of natral fibers (e.g.. wood or

cotton fibers). synthetic fibers (e. g polyolefins, polvamides, polvcstcr polvethylene,

or polypropylene fibers), or a combination of natural and/or synthetic fibers: or coated

woven or nonwoven webs. Preferably, the belt layers comprise a nonwoven web of

3¢ synthetic fibers.

In typical nonwoven webs, localized rupturing of the web is caused in certain
regions as the web is passed between the mechanical stretching rolls. This rupturing
may be attributed to a lack of necessary extensibility of the nonwoven web or 10 a Jack

35 of -drawability of the individual fibers. The preferred nonwoven webs of the present
invention exhibit high extensibility and preferably allow the individual fibers to be



acts as the main structural |ayer of the pull-on diaper to which other

features may be . WD 97/ 30671 _ _
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or joined. Thewgwapdrs | ayer is thus positioned in all or r%% o 19%16
surface area of the pull-on diaper. although in certain e dsrrents
certain portions of the chassis - layer lday be apertured. cut-out or
renoved ("w ndowed") to -enhance stretchability and/-or breathability of

the pull-on diaper or features of the pull-on diaper in that area. 5 The
chassis |ayer thus preferably conprises a continuous sheet or web which .

does not havamheumtsm tﬁyboﬁm SoH G ﬁﬂa?staré 9&%@&.—@{.83%@&{ %ﬁY&A y

transmtted thro tire revi ous fSed
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to be put on easfiibgrs. Muge ptefesablys lllleal;eéirlaymg/are madeffmrxm shumbended web W 6., t he
bosi i oned i n t neane B peldsnftioet pO ity e failptts tinalltf pdfehylene BlllarbRicte |
present i nventi oR® §WB§H '?‘{ﬁ F%’ﬁﬂ“’g’g})ipuﬁ "p e welbsgf apolysihylers Bbery faror ns
the outer 15 sumfeassethefbeltHayep bre-aypilabieape#87267 tnemufactoted Hbyr Pajiviesndt ©o. ofovi de
][he ;Jnl que ?e,st hw:iv?%b&% Mg mxa as COROLIND @glggerﬁanuf tured by Cogomnfé{‘?&n@t
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Is preferably 20 el ongatable, nore preferably drawabl e (but not

neCﬁssar | : y ?' atSt ﬁmar'l'lﬁ') beltS3B i§ Qﬁit}cﬁlgl(ﬁ;eansxbleQHm:& ﬂaﬂé’l@&i %hd b4 tb‘g{wme gt od
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confi gurati onis THethe 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 side paneis are extensible
in at least one direction. preferably in a direction having a vector component in the
lateral direction. more preferably in the lateral direction. to provide better fit. It should _

20 be noted. however. that the side panels may be extensible in any other direction or in

more than one direction. In addition, the side panels may have one or more discrete
zones of extensibility.

 The elastic extensibility in the side panels may be provided by a number of

25  different materials and configurations. Various components of the belt (e.g., the beht

layers or the chassis layer) may comprise conventional elastic materials or the side
panels of the belt may be constructed from a number of different elastic laminate '
structures. For example. the side panels of the belt can comprise an elastic material |

operatively joined to one or more inelastic components (belt layer or chassis layer or

30 both) in an elastically contractible condition such as is described in U.S. Patent

3.860.003 entitled "Contractable Side Portions For A Disposable Diaper” issued to

Buell on Jénuary 14. 1975. which is incorporated herein by reference. Alternatively.

the side panels can comprise a structural elastic-like film (SELF) web such as

described in WO 95/03765. “Web Materials Exhibiting Elastic-like Behavior". The

35 "-Procter & Gamble Company, published February 9. 1995. which is incorporated

herein by reference. While the side panels of the belt may be constructed from a



chassis layer may thus conprise any of the materials known for use in

absor bent articles such as woven or nonwoven webs; polyneric films
such as thernoplastic filnms 25 of pol yet hyl ene. pol ypropyl ene. or bl ends
t hereof ; | anwgaysgsrpef such materials: or conposi t e matgdhRbfiezsid

preferred enbodi nents, the chassis Iayeg8 can be subjected to
mechani cal stretching with minimal or no rupturing or tearing. Therefore.

t he chassis | ayer 40 is preferably a polyneric film 30
Because the chassis layer 40 is preferably a polyneric film it is also-
general ly | npervious to liquids (e.g.. urine) so that it may al so

serve as the ocumperndidifferdnit etiensible or efastinvrentrinlsasuetciinesn abhe altate antloreont ai ned

in the absorb £ LRI | t | : pul I -on
claper such asibET CRiLr et st TR pre consitf 0 FORLRSnibalE T

traditional diaper backsheet). If the chassis layer is not |iquid
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stretch lamnates ,fo carry the . . forces adEd'Sl ce thete’is no need for a
hi gh | ater al t%‘ﬁ?ﬂ“&%t%ﬁ&fﬂﬁghﬁf“é‘ﬁ%}s OFmgdn By 2 porignyplthe (hassisjaverna
chassi s | ayer maonadftthe reapectied belicloyror anselastic pandi aignbenpdsaioned Berwéeatthar e

m cr opor ous ar@.asstsaiye%ﬁ-méwwmﬁuamab&woﬁzﬂes&ﬁ&n h and el ongation. An
exanpl e of such™a filmis that manufactured by xon Chem cal Conpany
under the tradenane EXXAI RE. Exenplary films for use as the chassis -
| ayer of the preseriaaprefesred embodiment of the present invemtion. an elastic panel member 78

is operatively joined in the side panel, preferably between the chassis layer and the belt
'Iaycrs.' to allow the stretch laminates to be elastically extensible in at least the 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
20 forces are removed. Elastomeric materials which have been found to be especially
suitable for use as the elastic panel members (especially for zero strain stretch

. laminates) are styremic block copolymer based elastic films. preferably with a
thickness of 0.05 mm - 0.064 mm (0.002 in - 0.0025 in). such as are made by Clopay

- Corporation of Cincinnati, Ohio under the designation PA18-2870; or Exxon 500

a5 series elastic films from Exxon Chemical of Baytown, Texas. A swess/strain
(force/extension) graph of the P18-2870 elastomeric material described above is
shown in Figure 12. The stress/strain graph shows the typical shape of the force curve

in grams per 1 inch wide sample when subjected to an applied strain or extension at a

~ rate of 50.8 cm/min (20 in/min) at about 239C (room temperature). Other suitable

30  elastomeric materials for use as the elastic panel members include "live" synthetic or
natural rubber, other synthetic or natural rubber foams. elastomeric films (including

. heat shrinkable elastomeric films). elastomeric woven or nonwoven webs. scrims.

—
-

elastomeric composites. or the like.

3 . In an especially preferred embodiment. the elastic panel members are
c',perativcly joined in the side panel by securing them to the chassis layer. the belt



having rel atively good drawability but that are not breathable include
polynmeric filns. manuf act ured by C opay Corporation of Cincinnati, Chio
under the designation 10 C opay 1401. or filmnms avail able from Tredegar of
-Terre Haute. |@g@¢Rgen under the - designation X-8323 or X-gfqnsker02516
The size of the chassis layer is dictated gy the size of the wearer .the
pul | -on di-aper is designed to fit. H a preferred enbodi nent the
chassis layer has a nmodified 15 hourglass shape to better fit the wear er .
In a preferred enbodi nent designed to fit | arge toddl ers (about 9 kg
to about 15.4 kg), the chassis layer 40 is preferably about 483 mm
(about 19 i nches)ayve0Bgbdlly whileit a Ribstasttalli abendion?d 1Zedo strideapditbrdeAt RkRast he

front region and hnign Qﬁﬁgre'% ghpeamgpgxegnaeﬁ 1a§.ﬁétzr%gmq§ egasaé %ga %ﬁ@r wi de

in the crot & I nches)
wide the side paﬁ@wssu,@mwéﬁfeme@wfa‘ 4‘?‘9 sffisignt o permanently eloneajs e non-pe
activated porti orlagic doh@omdempamxslaver the bamahmt and@thewel( Aarubf the sretth

i aee®) e 0 o Taripge BB S R i %,eﬁagxgué@m%g t0 jts ﬁxs&mngcpg]e
preferred enmbodi rwpisasionsa SRR eﬁ'FF yidejpang! r‘bﬁ’t“sr%'gleérinwsa a%‘&ﬁ“% 45Ugieh

( ;’ibout ;]1 1/ 2I larhifi@é1e $Alérmatigelyt the eh&td(panelgne‘mbdr&oﬂb(Udtop&zﬁﬁvdlymﬁr&hduta 6
1/ 2 inches ong, é‘ﬂﬁ
i nches) | o)ng k tegé%ge(f!&ﬁd:% lgetn%bm?é%aie@zn e‘i%n?cgfﬁ%tecﬁg méﬂ%yang econd
belt |ayer 44) adreferrdasd, ZHPyiupp’ stretch a'E!{S‘HF n®F B39 hreith t@%mh%g%ﬁgam ayer
40 and ot her @onpaaek lamindtorefens tnatlireingte tompised of at least twaeplies 8Bmatedal twhidhe
vai st opening 36 o sekiiéa Rikine uRbindt a0 gat okt a bﬁxoﬁ%’f mair%x&z&sﬁggm&@wmﬁo

(

preferably conprise a cont] nuous ave "] ol nts”

es
or seans sueR SP@?&E‘“‘F’Br‘E‘é‘é‘“&‘F‘Q ?“l’aﬂhl ?%1“9“t9“§r?§ E‘?‘[R Hed COMPIIGHE ¢ he
entire belt | ayermat(riﬁhevhlch is srewhdblenaral slagbrogic (., wall refurre autistabedlly foaiyer

can conprise a si ﬁ%ﬁoﬂ&%ﬂ%ﬁ Stfek 30 aptllic@ tensile forck 854 ¥2h ‘?el&;eﬁ ‘3:‘[@5 ?Jcond

conti nuous webs or

t mat
the belt |ayers al% Bﬁ’ﬁﬁ %‘P%Pble&‘ﬁ\e?gﬂ’é‘r‘r’gis?e’éﬁﬁlaﬁ %‘8"‘? ﬁgﬂéaf P&‘tﬂcﬂ’*ﬁw& % es
in the side 35 secqnaiplyl willle, atdeasttatagiegiee, peoaneinthy eongaigd shthet upod releaserpf

mechani cal st.ret G Ngpilat RaMle forces, itUBAW Enck | MY Brurrd @G its"Brigihal SRfbEnAD  OF
the material s.
configuration. The resulting stretch laminate is thereby rendered elastically extensible.

at least up to the point of initial stretching, in the direction of initial stretching.
20 Particularly preferred methods and apparatus used for making stretch laminates utilize
meshing corrugated rolls to mechanically stretch the components. Particularly
preferred apparatus and methods are disclosed in U.S. 5.167.897 issued to Weber et al.
on December 1. 1992: U.S. 5.156,793 issued to Buell et al. on October 20. 1990: and
U.S. 5.143.679 issued to Weber et al. on September 1, 1992: each of which are

25  incorporated herein by reference. : '

- " The elastic panel members can be operatively joined in the stretch laminate to
the chassis layer. the belt layers, or both. using either an intermittent bonding
configuration or a substantially continuous bonding configuration. As used herein. an

30 "intermittently” bonded laminate web means a laminate web wherein the plies are
initially bonded to one another at discrete spaced apart pbims or a laminate web
wherein the plies are substantially unbonded to one another at discrete spaced apart
areas. Conversely. a "substantially continuously” bonded laminate web means a
laminate web wherein the plies are initially bonded substantially continuously to one

35 - another throughout the areas of interface. Because it is preferred that the stretch

" laminate be bonded over all or a significant portion of the stretch laminate so that the
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.I'n the enbodi nent shown in Figures 1-4. the belt layers are preferably
~posi tioned ogo3hsheh©i Ned to the outer surface of the chassiarhR¥fhssO as to

forma portion of the outer surface,,oof the pull-on di aper. wever
the belt layers may be 5 posi ti oned orr“the i nner surface of the chassis
| ayer. and i'n sonme enbodi nents. nay forma portion of the inner
surface of the pull-on diaper. Sonme of these alternative enbodi nment s
are shown and described hereinafter. The belt layers are joined to the
ghass ib Is layer hyelastid wed3nbelf layera RBaskis Gyess w&t]aﬂeﬁs&%¥ﬁédﬂe &rlhﬁawls mdomanel . "
ui tabl e [ 8 erein, ers exten
lateral I'y cont i%%l&ﬁbgs”_@ ltfogﬁg@rgpl%s?%t eagesgggggal%'éa?ﬁaﬁrgt‘_’rc‘r?cer%s%tm'ﬁ‘%gd%a regi on
or back regi onyofeuratian gt maigting alh gbthe dayers of thestreigh daminaieingelativehueloss bel t

3§ desc[].i bed hagitdce fomexdnetdr hitud ghd Uﬁieﬁﬁhthb’mlﬁﬂﬁﬁiﬁilhﬂ'eﬁlﬁdg orerati@‘.jﬂﬁ_ tOI I
about the crotch re r Y elt |ayers ngi tudi nal | 'y
extend into’t héﬂétfcogggp?‘egl éor% a?%‘mﬁr(gb(%opeﬁegg? tea' ?o%mfcﬁela‘b"tﬂa {g_‘-i%ﬁ s@?‘%ﬂ‘é‘ﬁﬂw th a
garment - | i ke continpeus}y bppfed ologethers upipgfag, pdhgsiveiat In 1o pamiewariy gireferredyer  and
L h? seco?ﬂ bel temlb%@xe:ne?bems&{é selectetiOiis tapslied ah h%pii’d]}(bﬁt&éﬂn mgrﬁﬁstrs@h%vﬂame,? gap
etween themin, r | : IOV e .aest hetic benefi
descri bed her eirLri%‘ Follf7 g(gp gt I %’"gp@'gdxisgiggsfvr‘%rﬁmc@gmp? -8ﬁ'sd‘év°‘§ﬁf 5
overal | cl ot h- [abeus 08B bio-gramesquars §mr(BOP75 grams/square inch). Thespirals haveraovidthl ayer s
are subj ect ad tof abGwe D8NCE.75Sihy fidodithércaré posithumed judendrawedach oler ortdveridpel t
| ayers are PrlGRN (LhaNIRAD TR LS. RALELAD MHANERLE L fgle
necessarily elastoneric). W thout undue Or, preferably any, tearing or
ri ppi-ng. Furt hdrom Findley Bdhesiysrundsithe designaugncti2] 20, dligmativehiafieyelasizpantboned on
t hef out glr sulr f afienbef aidgnyiher F:om?onent_s ofl xiesaretch Udiginirey iay by itetmitetly or .
preferably als . - r . .1 he
wearer's skin % 8&5{&5@?%@6&? g’p‘;e'}e “? eéfpggilg%g%ﬁ g@ﬁ#’o‘{r%sg‘%% "’@q’é‘}ggt“ tra’éog?crre nt .
Suit abl e 25 berpdipg,dxnamic Bgchapical bqnding of Y Pther Bisthed ff §&RPMGBAT mat eri al s

such as plastic filns: apertured plastic¢c filnms; woven or nonwoven webs

of natural fibers (g ghs belfP%hn@ that the efBlisidi cnbtab@fistles imthidin3Chk Gxlehdib S
(e.g., polyolefjns, polyam degﬁﬁgﬁl%/ester ﬁ&lﬁ et 0y .en; Or e g
pol ypropyl ene fiPHes gyrensign mpdy ayailable spet nsion), 204 Hie covFTE PSS i per s:
or coated and\rain of rcomoaeuimy efntheeireich Ringhaesaiok \importast baisidetatgnsris thonpr i se
a nonwoven VYeb Rffothncs YRLABLhE stréthle lainates and the pull-on diaper. The extension
' properties and fitment forces give the applicator and the wearer the overall perceived
"stretchiness" during use. They also effect the ability of the applicator to achieve a
suitable degree of application stretch (i.e.. for a "normally" perceived tensioning of the
diaper during application. the total amount of resultant stretch is that desired to
15 achieve/maintain good conformity of fit). A stretch laminate with a relatively high
extension modulus/force can cause red marking on the wearer's skin while a relatively

-low extension modulus/force can’ cause sagging/slipping on the wearer. Stretch
laminates having too little available stretch may not achieve a suitable level of body
conformity and may contribute in making the diaper uncomfortable to wear and hard

30 to put on. Stretch Jaminates with very low contractive forces (or excessive elastic
creep, excessive elastic force relaxation. or excessive inelastic "set") may not stay in
place on the wearer and may tend to sag/slip on the wearer resulting in poor fit and
containment.

35 For the stretch laminates of the present invention it has been found that the
extension characteristics of extension force and extension modulus are preferably

.



In typical nonwoven webs, localized rupturing of the web is caused in
certain regions as the web is passed between the nechani cal stretching
rolls. This rupturing may be attributed to a |l ack of necessary
extensibility afgbhsenonwoven web or to a lack 35 of drawabptTasemmbsishe

i ndi vidual fibers. The preferred nonwoven bs of the present

I nvention exhibit high extensibility and p?ﬁferably all ow t he i ndivi dual

fibers to be WO 97/ 30671
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drawn such that the bonds between the fibers are not substantially ruptured
or broken. = Tiidsin défived bedges.| Aigares Jastewsns texpnsbrefordal rgspongghduyveeiot ewsi bl e

nonwoven webs t ha% st\lreco‘.erv OIS ald &:@E@ (d&ﬂb{g%”‘sﬁ‘ex&l ﬁﬂl?‘ﬁ feCofthd Breggn{” nal

| ocal i zed strain Tearing.occuryin nonwoven webs
consi sting of | es@‘ﬁﬂ'&%ﬂ‘@#”ﬂi&’ tch Eﬁ'&?ﬁﬁ‘? E§‘%§‘F¢‘“§ 938 Iﬁﬁﬁ%m%ﬁ‘%ﬁg aa
i ncl ude spunbondgg weiss efm/mial (Y@ tidmirg ree about 23PE ednl \Hebinfor [0 esacbnds at 2G0%er s.

More preferably, tx::m\gﬁ ! tTﬂetasﬁﬂPﬁ 1§‘rtﬁenr@ﬂ@le3 rk?) PP RAAE ¢4le Vethe Qbmpik 1T S

made of pol yet hyl ene

pol yet hyl ene/ pol yﬁ#%‘ﬁ?l“éfﬁ?’am ““c%%‘lam °rl:ﬂ“§r’i’&}§me Eﬁ@ﬁp\’%’f%/s“?{iﬁﬁﬁé?laéﬁc"“d
nonwoven webs of l yetdiansion et thebsame rhterand conditions. dFhetihigiabpill extension Jome e

avai | abl e as #872 {@%;ﬁ&&;ﬂﬁp gmpgsua gaIns)ngat 1008 BRSRRKO More

Virginia: as red by Corovin o Pel
or as Fiberweb E10GHEdY- ﬁ’éFnHP e"d“‘15‘§mF| BFWAT BRwesnghe g?q ' ab%‘G%E)gra v
The belt 38 i spel gﬁtﬂsmaldaqst evefesatd,y béteegmalione 1 66} de:qs’amem‘sZ@Mglamd/uﬁzm 10056

]Pf ovide a efg;%fté? 5&&% &emegom QbHi% Qgteﬁshc;n. e shitat pultl dxYenSiom fRéeaBDI Y
itting the puII-on

t hroughout the ti @8 RS#‘%\@%P‘W@F‘P a éégo%mgfgﬁr‘?g;”t aa"'Ha“:’?°ms‘{0%| 5 n%“} ’glﬁ%e‘{ﬁéf%&?lﬁ
exudat es by di st r ibewweémapolin 240e gramisiim gnd) ebdwt 2@ gramisén. afhd dJeeapd ayelagecovery
;:‘g Z;('?g?ls?]l;l the puldsoPihe YraPEhmiRRs WiBA e FEGing AigeAQ0Y% 131190% leftensitay &S
is  preferably between about 25 grams/in and about 200 grams/in on recovery. more
preferably between about 60 grams/in and about 150 grams/in. These values

correspond to the nominal wearing force after extension and recovery.

The force wall is that portion of the extension curve where forces are more

2 rapidly developing with increasing extension. The force wall allows additional pull-on
force to be developed without additional excessive stretching of the belt. This results

in the garment being easier 10 put on. especially for self-application. The force wall is
achieved at forces greater than 400 grams/in. Thus. for the stretch laminates. an.
incremental increase in extension of 50% or less beyond the desired maximum design

[
(¥

extension produces a force above 400 grams/in. As shown in Figure 14. the force wall
of the stretch laminate is typically achieved at greater than about 200% extension (the
. desired maximum design extension of this stretch laminate). An increase in extension
of 50% from 200% to 250% extension prodlices a force greater than 400 grams/in.

30 Available stretch measures the maximum amount of material available in the
stretch laminate 10 reversibly stretch to conform to the wearer's body during wear.
Thus. the amount of available stretch relates to the maximum amount of extension that
the diaperer has available to fit the diaper to-the wearer. In addition. the maximum

~ amount of recoverable extension available for the diaper to comply with the wearer's

35 "~ body. The available stretch is calculated from the equation: ((stretched length - -

original length) / original length)'X 100. The minimum amount of available stretch



in at | east one direction. preferably in a direction having a vector
conponent in the | ateral direction. nore preferably in the lateral
direction. to provide better fit. It should 20 be noted. however. that the
side panel s waw7hes7extensible in any other direction or in permsei®isgs t han
one direction. In addition, the side pang]s may have one or nore discrete
zones of extensibility. The el astic extensibility in the side
panel s nmay be provided by a nunber of 25 different materials and
configurations. Various conponents of the belt (e.g., the belt - | ayers
or the chassis layer) may conprise conventional elastic materials or the

si de ‘panelrequirkd tdra diepkr applisaribe usion e rsuaéleiinﬁﬁa@"s"hﬁ preferddBY arPdvaillibld er ent
elastic |am nalgec of a%tléanCS%ﬁxF%wF%ef&mk epsf T6022) mpat%gf%ffem he Delt

can conprise an e o i Ve 'Jem
i nel astic corrpcﬂﬁ@ﬁ?@"('b@F rangeRfd0%r2 59%&5‘9??@@9@1'3 1 29%.bot h) in an

elastically contractible condition such as is described in U S. Patent

© 3.860.003 entitled - [ Di s abl
oot tg o ppay [ BRGRE TR o8 lg%%%fﬁ?iﬁf aficafl UFRRICH e RPRl 1 by
reference. Al t ctapglt proferaply at least ‘f‘rFé“*bY’EPé‘ ﬁlchS’n'}ﬂnBlS\éh%ﬂStonder al

el astic-like fifroi (Hebdbsgrbeve RoruCcTheaslastic ex:eelﬁsmty t&eﬁohaed/\@; AB/ a3t d Jaist Ve

Mat eri al s Exhi I [ o} t

Conpany, publ i QEHHQ OEr 3‘2& &S{lé %é%%ﬁ%ﬂ %10 Prso-l;lkbﬁscor 8?‘5 af s &laﬁgr;& n by
reference. Wi |eXtensiplespreteraply riastically conpachible.tin phjease %bFPsftl direction sbast a
WO 97/ 3067110  provide a portion of the continuous belt comprising the stretch laminates of the side

PCT/ US97/ 02516
1 d the el waist features in th
nunber of di ffepagen% aIéxt gr?sais § or ealI ast"? C err“é%'seﬂr’ﬁndlpgn%{ss t dvmf?m%"v it am{ he art

one or rore.  ConfogRdo H}Ee‘faéﬁ‘ﬁ’ the weaEes SO 3F o Previde draproustkfits e qlaseic U@}Sf are
constructed of fearsteisgenkrallatatotion of the belt extending froamtiheerdnddgelionthaédye shown i n

Figures 14, thepshibivett dofd TR @it fvfagmfeaﬁﬁé ! $tb¥erably elastically contractible in
.. 15 order to gather the waistband panel longitudinally outward from the absorbent core to
taper the fit of the garment to better fit the wearer. -

The elastic waist feature 50 comprises an extension of at least the belt layers

(first belt layer 42 or second belt layer 44) and, preferably, one of the other elements of

20  the pull-on diaper such as the chassis layer 40 or the topsheet 80 or any combination of

these elements. alone (if one of these layers are extensible or contractible) or with an

elastic material joined thereto. The elastic waist feature 50 may be constructed in a

number of different configurations including those described herein with regard 1o the

stretich laminates: those elasticized waistbands such as are known in the art and as are

25 described, for example, in U.S. 4.515.595 entitled "Disposable Diapers With

Elastically Contractible Waistbands" issued to Kievit & Osterhage on May 7. 1985.

-and in U.S. 5,151,092 entitled "Absorbent Article With Dynami.c Elastic Waist Fearure
Having A Predisposed Resilient Flexural Hinge" issued to Buell. Clear & Falcone on

September 29. 1992: and elasticized waistbands made from a structural elastic-like

30 film (SELF) web as described in the prevxously referenced WO 95/03765: each of

- which is incorporated herein by reference.

In a preferred embodiment of the present mvennon as shown in qure 4, the

elastic waist feature 50 preferably extends entirely across the waistband panels 60 and

35 60 and into the side panels 64 and 64'. Preferably, the elastic waist.feature 50 extends
- entirely across the side panels 64 and 64' to the seam panels 66 and 66'. The elastic



| am nates 46 and back stretch | am nates 48) are unitary elenents of the
pul | -on di aper (i.e.. they are not separately mani pul ative el enents
secured to the pull-on diaper. but rather are formed fromand are

ext ensi ons of wo®rmge7iore of the various |ayers (at | east peTiRS /0816t
| ayer, preferably also the chassis layer)_of the pull-on diaper.) In a

preferred enmbodi ment, each stretch |&hinate is formed by a portion of
the chassis layer, a 10 portlon of the respective belt |ayer, an elastic
panel nenher positioned between the chassis | ayer and the belt |ayer.
and a portion of the barrier |ayer. In a preferred embodi ment

of the present ivwaenNtdu@e maNal®) &&éndCinfHR! rnmm? ll‘7e85eam ana? s@%a%' wel y

oined in the side an. t he belt
J15 layers - to aﬁ"l"g?a/ 2 %l%"étw@ﬁ‘afﬁﬁﬁ hgg’g‘ Ehr?eek’éﬁ' %T'ftiéﬁ“l"g é?’ﬁéﬁ%ﬁ“ﬁ’l ein
at |east the I attb¢ sie panels G andcé4' GWVldAsthfum Widy asidiional [reaterial to grabmwhéncal |y

ext ensi bl e” ﬁm‘ﬁeﬁB”Bﬂhnéift PR trezismon beﬁvEEixt tﬁéﬂ Juﬁe s&&n%&ai Rndlthd east
one dlrectlon (prefera ate

when tensional  fEPvage ag'é'f e)f“f Ihg}ge/ Eeﬁg P%'ﬁ'a “flb? @’&é the "f‘a’itﬁgmgﬁ‘ Bé
panel ) are thppitl¢ pamel rfeldwardund thetcansumeds fibgerst créating p handlaofis applicaioand

configuration wheis fbiees tapPifcaidipéasiéf) sink® 'i}feejﬁ'odifcﬁdéeg XoV 81 oﬁb@ﬁ{e%ﬁ{uhﬁr's

mat eri al s whi ch jhave eenfo dto bhe e e for.use as
the elastic pandP® o %rp““t“élige aﬂgf'P)?n 35 %g?)“ ilfcrla‘f'ﬁasg‘ff"’é’?ﬁr and resiliency
| ami nates) are sﬁtfw@rwéhﬁ‘xﬁlaﬁkwé'ﬁpfm“}fﬁép phwidsslineroxsdifis fil ns. preferably

wth a .hlcknes_s of 0 05 nm - 0.064 nm (0.002 in - 0.0025 |n) such as
are made by C opay # nnat under t
desi gnati on PA18- 2870 R9a|§tf4§88 gésp’%ea Al esstllg‘o‘fwlwr?éﬂﬁaf"é‘ms‘b%on

Chemi cal of BathPSlW%@ the fopsheet &@t}%@nemnnely joined(in @ clasuselle semmatbleyr aph
Ef t he %8 %ﬁ?o indiSibro PR e 10Fshedtiseho ﬂ&ﬁ&rm@%sﬁWﬁnﬂ%o or eo;c mﬁwpun-&;

i gure es S ) of .t 0
ot 1o e o e B
strain or ext‘%ns‘i%ﬁ“&?lea@‘d‘m“ rat gathst the VG’%‘??P% mm{iz@ iR /681 iy 1%1@’%5!
23[err] C (room tewpsvey gmﬁed to Ghedhside ﬁd.ﬁblséﬂal z{ﬁd&ﬂ' in £lchédemdition i@ esbieahs for

use as the el asty NGl ive" synthetic or : nat ur al
&i@ﬂa 19> 91 y or . nat

rubber, other synthetic or naturg Gbber foans, elastoneric filns

(1 ncl udi ng heat shri nkabl e elastonerlc fllns). el astoneri c woven or
- nonwoven webs. scri nethe unitary whmiptwnsﬁ:md:@ﬂm&bﬂaﬁs comtfprisdsea | ladtinate ¢¥ba

I'n an especi g} |y, (gl bl EHirsid: ?I eh&:ﬁ&e&é Ra:HS‘rL rvsa 3kdon
operatively joined in the si ane mes‘ em to assl s | ayer.
t he bel t NONWOYEN COVEISIoc la er. An exampie o such xtarv wanstcaprwa:s tband for use

herein is disclosed in U.S. 5,026,364, entitled "Absorbent Article Having Unitary
Waistcap and Waistband”, issued to Robertson on June 25. 1991: and which is
. incorporated herein by reference. The elastomeric laver is stretched to at least about
25 50% prestrain, preferably between about 100% and 300% prestrain. most preferably
about 250% prestrain. Materials which have been found to be suitable for use as the

elastomeric layer include "live" synthetic or natural rubber, other synthetic or natural
foams. elastomeric films (including heat shrinkable elastomeric films), elastomeric
woven or nonwoven web. elastomeric scrims. elastomeric strands. elastomeric
30  composites. or the like. When operatively joined to the topsheet in the central panel of
the pull-on diaper. the unitary waistcap/waistband in conjunction with the underlying
layers of the pull-on diaper provide extension forces. when stretched to 67% (1 inch in

this particular embodiment) extension, preferably between about 100 grams/in and 300
‘grams/in. more preferably between about 150 gramsiin and about 200 grams/in. The
T unitary waistcap/waistband. in this preferred embodiment. also provides at least 19
mm- of contraction (i.e.. 38 mm of contraction in the entire product) to provide a



WD 97/ 30671 _ _ . ' _
PCT/ US97/ 02516 ' 19 | ayer.
or. both while in a substant ially untensioned (zero strain) condition. At
least a - p@ddrBesPf the resultant conposite stretch | am ngdgusespists i Ng
the el astic panel nenber I's then subjected to nmechanical stretching
sufficient to permanently el ongate the na+ el astic conponents (the
chassis layer. the barrier layer. and the belt layer) of the stretch 5

| am nate. The conposite stretch lamnate is then allowed to return to its
subst ant | ally. unt ensi oned condition. The side panel is thus forned
into a "zero straj (Alternatively, the elastic
panel menber cou pgxle gn%ﬁ{égr‘g’ﬁj&{}aftffm&pneagﬂtasﬂ t ensi oned condition and
t hen subjected to nmechanical stretching; although this is not as

preferred as a "zer olsshrpaitilafy rpéfeled amtbativhent) thésurliéﬁﬁ wliﬁfcﬁplﬁ'alsébﬁkﬁl tser m
'zero strain’ %{ﬁﬁxﬁgl rto at]lotwabmt %Sor I:s% eéom@x rﬁg)mt {t‘:gnog ad tﬁpgﬁ_‘ é‘Fm%ﬂ ng at

| east two plies one an

| east a port ison thef puli-as ¢1amebe§feéwgbw Be) baprevidechin) the unitary pwaisigapwaistbanst i al | y
unt ensi Fnﬁﬁ ('r']z%'ifcselfétfnglra ﬁveGdiiufhableQﬁateﬁanBft oplts t&etr@&ﬂoa&n@enw hSertiingor
materi a ich is str ONEnLI C

substantial ly to“"i“f"‘ogl Qgp#?%%%lgaggeg&cfs 15?“3%’3 hﬁfﬁf'b‘rm ﬁesﬁeﬁkp tgﬁls‘feé‘ﬂ’sl | e
force has been daniagtseinpheside panelecond 15 ply which is el ongatable (but not
necessarily elastoneric) so that upon stretching the second ply wll

be, at least to a de r&%mep%m%'%e%%f%%%ﬁ%af at u %h’c{jﬂﬁ’g lcof

t he applied Pensile fofces

undef or ned hygrephilieir aft P ospmbmagion élyeqovm\vgcﬂwmb&:ﬁ memmat & hydrephilicby
rendered el asti Q\'iﬂxdtéép@)ﬁisﬁﬁﬁdl hilag be used to pill théigtde avway From Hi€useaiskin tokedpithd i al

stretching, in (fg an g&to }R,fdmi(é?ii t .l'%knaﬁwlitacl;vdﬂﬁhoégwa1sf)?ﬁ(i5lh? u+”| i ze

preferred metho app ar Js use

meshi ng cor r ugatbsdsedbio| prevent fiid pbsarbed V)'/hesgaﬂé%’ﬁ rommieaking oy tlar ﬁl’@ e waist
Particul arly;s Opemefmmd&mm&:yaiophobmwdr@medmswaﬁmdismmmbe tselsS.
5.167.897 issue 793
“ssued to Buel I %r%tgn Vﬁtﬂﬁ b%be@ v thﬁ éam%gt g@ﬁe}g%&{g Jut tﬂﬂ%gé'l glggxazst%?érﬁz@gs sued
to Weber et al. Yo egé‘ﬁtpé‘ msmfigw %‘5&# WF“W&‘P\ kegpdbe sin ’PI'E(?F

herein by referéydmed. The el astic panel nenbers can be operatlvel y joi ned
in the stretch lanminate to the chassis layer, the belt layers, or

both —using Ez"t; ther ar:'l' | nte%rainpane S g%ql oigthe belt 38 are not gathered in order to not

he m
bunch or bind the absorbent core 84 during use. In the embodiments shown in Figures

1-4. the medial panels 62 and 62' are also preferably not exténsible to maintain the

integrity of the absorbent core 84. Alternatively, the medial panels can be rendered

* elastically extensible. but not gathered. by using'extcnsiblc but uncontracted materials

25 to form the medial panel. For example, the medial panel could comprise a zero strain

stretch laminate as used herein for the side panels or it could comprise the structural

‘elastic-like film (SELF) webs as described in the previously referenced WO 95/03765.

which is incorporated herein by reference. If the medial panel is made extensible. it is

preferred to aliow the absorbent core to "float" (not secure the absorbent core to the

30  medial panel) to maintain the integrity of the absorbent core and to not restrict the
extension of the medial panel'. '

The seam panels 66 and 66’ are those portions of the belt .)8 designed to be

seamed or bonded together by the manufacturer to form the defined waist opening 36
35 and_leg openings 34. As shown in Figure 1A, the seam panels 66 and 66' extend
laterally outwardly from the respective side panels 64 and 64' to the side edge 72 or 72



configuration or a substantially continuous bonding configuration. As used
herein an 30 "intermttently" bonded | am nate web neans a | am nate web
wherein the plies are , initial]ly bonded to one another at discrete
spaced apart poygbsagess @ | am nate web wher ei n the pli esparws9ernzsie
substantial ly unbonded to one anot her at dlscrete spated apart .. - ar eas.
Conversely. a "substantially contlnuously-Jbonded | am nate web neans a

| ami nate web wherein the plies are initially bonded substantially
continuously to one 35 another throughout the areas of interface. Because
it is preferred that the stretch | am nate be bonded over all or a

significant porti t )
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i nel astic webs (Udlfespestiuly Thesam panels ayrprefersply ap sxtepsign qf g ?‘sﬁs‘s ‘Sﬁ%néit e or
draw wi thout oteaekiments sughtasrtie beltrlaverhand thg tapsheot ot by erhercominauen efat es

figsefge‘;?r ?Eleys Pﬁfe}%g@ein@m@ In aepreféﬁélf étﬂibﬁﬂﬁdlnp @a&lﬂ@im pRieN{sFbrfed Dyl pofifons b

i ve
anot her after hdh ‘?ﬁl'tafséﬁr@?’l {h R%‘gfﬂ?ffa% “heé"b5 Bett Z‘ﬁpon nlgrela‘t'egs o
el astic panel' menhercpstee (i thecedn pagsl. |th%SmChtlmmslerlepﬁﬁmb&hﬂﬂaac@v%ﬂdeb}'

substantial l'y Ll NiRMRIny. BRRGRE £OBGY QL i#SidiRedd Mo BRRfeY Bdditidual
particularly prefer | enbodi ment the adhesive selected is applied in
a spiral pattern &g "gslnlt@s?ﬁ’(?M in - U.S. 3.911.173 (Sprague, Jr.)
and U. S. 4,842,666 (Werenicz)) at a basis weight of about 0.001 16

grans/ squar e g (0. Ooﬁf&ﬁ%/ﬁ@b@f &hd SR 32 &Bgrmm\ar@mwmeb@dmgd&dzmw of

about 1.9 0.7
overl ap O sl ol P PBE 8 RERE fm&aifé’&?% iR deif bt %Pm%?éﬂ BSEr o
adhesi ve such as & Bxcahorldmg of the seargsrof mmeyvmawe@m\msbvmzaéwab gneans

deﬁ' gnation H2120welf\|kﬁrﬁ§xﬂﬂlt ih¥%Wapp§dBﬁat€|f&Sﬂlé GpqRifitciaterials eiMpIob&Y indthel seaiy
other components ol kNl {gical ggﬁe&%kaaqgagssgé bému? me&epsé.mug seving,

conti nuously bondBR® usin pressur e

ul trasonic 15 1s bonygeouélymm&a'\ﬁ‘éMdﬁl%aé{I e BPRTORIIAE YRy ot her met hod as
is known in the art.

In a preferred embodiment of the present invention. the pull-on diaper 20 is

formed by overlapping the seam panels 66’ of the back region 28 with the seam panels

66' of the front region 26 to form a lap seam. The seam panels are preferably joined

20 by a pattern of heat/pressure or ultrasonic welds such as is shown in Figure 11. In this

particular embodiment. the seam comprises an intermittent pattern of individual bonds

1200 grouped in clusters 1202. In this embodiment. the seam 32 comprises four

clusters 1202. Other suitable seams may have any number of clusters such as two.

three. five. or more. The total bond seam width, W, is about 7 mm based upon a total

35 overlap. X, of the seam panels of about 11 mm. The clusters 1202 are spaced from

each other by a distance, s, from about 6 mm to about 20 mm, preferably by about ll

- mm. Each cluster 1202 prcferably has a height, h, from about 6 mm to about 60 mm.
Alternative patterns. dimensions. and spacing are also contemplated.

30 The spaclmz between adjacent clusters 1202 creates gaps or unbonded portions
in the seam 32. When the garment 20 is worn. the seams 32 tend to buckle with the
movement of the wearer. The buckling of the seams 32 at the spacings berween
" adjacent clusters creates channels allowing air to move in and out of the garment
during use to ventilate the garment. Thus. the unbonded portion of the seam 3Z. (ie.
“the summation of all the individual spacing distances. s). determines the breathability
of the seams. and thus. the breathability of the garment 20. As the unbonded portion

(%
A



It has ‘been found that the extension characteristics including the

ext ensi on forces extension nodulus. and avail abl e stretch
(extension); and the contractive forces and rate of contraction of the
stretch | am waleeGeedd € | Nportant considerations in the 20 mperdgrmmnce of
both the stretch | am nates and the puII;on di aper. The extension -
properties and fitnment forces give the aﬁplicator and the wearer the

overal | perceived "stretchiness" during use. They also effect the
ability of the applicator to achieve a sui tabl e degree of application
stretch (i.e.. for a "normally" perceived tensioning of the di aper

during appli capf @8 seabd 12 tnefedes SR HO breh BBty WS LIRS Hoebliaks leS' f ed
to 25 achieve/ |é11aa| %Ogg(gd confoa:rldg of flfzm_lA éretch lLam nate with a
rel atively hi ghPPondsd i B STAHCT TR e SHpnein Ak the seam FardeFFRseDn t he
wear er' s skin Rieferablya theainbanded:partion of the¢ seamcidtranyes frommbalu 20%/tb afone62an cause
saggi ng/ sl i ppi bRm/BRYE las meRukedl ] Y | kittle
avai |l abl e st re?%ﬁp?;}?% not a"chiaévef a. 3@%&831;%*%@@2??%%13%5%”5@8#or mty
and may confri #9t% ’rmkFg‘ﬂkﬁe" oﬁ“ﬁ%’r SERS SAYO R ponded PAfosy, compsisiBgr d 300
to put on. Stretoeh30%amiskearddaiithe total yearvlangion tnbaided porfionsdetow( 200 sxcessi ve
?Inéelf; 'sfu - ﬁét%@ﬁrcd%?ﬁi?b et #lbﬁséduﬁiéél?xi aﬁomhgﬁ@m ©Veffiaté %ﬁx%&e\ég dt

. in, place.on the wearer_and “may tend to
sag/slip on t h&bﬁé‘%@omgﬁsﬁenﬁﬁ ?feﬂfﬁto(i)es‘ﬁdt"‘ Fps theyvﬁ"ﬂéﬁqﬁﬁ'i"mﬂ“.“s 35 -
For the str et chf dinimitp aemsiate thetgaumant. dvbare nprsufividntp sirongha svithetamd thohigh t hat

the ¥t eRéed Ind AR hIRdeld DhitieSzatther Yhri3Sidan force and extension
nodul us are preferably WD 97/ 30671 _ -
PCT/ US97/ 02516 21 within

defined ranges. Fi giheecluser aeigoamt ahe log toperingAd ey the laraesp diright. buofvall ther t wo

e>r<]t ensi on/rec Om&s.cyﬂf&&lﬁ[}_hi@ chisef Bisrﬁﬁkiéﬂi,QE\éF@{ RES: aBbuit @b 9&116.! ﬁ%@g&&-e of
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. 15 the seam 32 adjacent the leg opening 34 thereby reducing skin marking on the wearer.

w

Preferably. there is also a cluster focated adjacent to the waist opening 36.

This cluster creates a line of tension around the waist providing improved fit and

containment of the garment. The clusters adjacent the leg opening 34 and the waist

20 opening 36 may be spaced away from the leg opening 34 and the waist opening 36 by
a small distance, e.g., less than about 5 mm. '

With the fusion of the first belt layer 42, a portion of the chassis layer 40. a
portion of the elastic panel member 78 in the side panels in the front region. a portion
25 of the barrier layer 88, the second belt layer 44, a second portion of the chassis layer
40, a portion of the elastic panel member 78' in the side panels in the back region. and
-a second portion of the barrier layer 88, the seam 32 is very strong and will not rip or
tear during application or wearing of the puli-on diaper 20.

30 A potentially strbng seam may be produced by increasing certain amounts of
polymeric material in the seam panels. The amount of polymeric material in the seam
panels can be increased by using higher basis weight nonwoven materials. thicker
plastic films. or by introducing additional layers of materials to the seam panels. For
example, additional plastic films or nonwoven webs may. be joihed in the seam panels.

33 Altematively. the layers forming the diaper may be extended béyond the intended area

- of seaming and folded back into the seam panel to introduce additional strata in the



rate of 50.8 cmimn (20 in/mn) at about 23[err]C and held for 30 seconds’
at 200% 5 extension. The sanple is then allowed to relax at the sane rate.
The sanple is all owed to remai n unconstrained for one mnute before

bei ng subj ect edyhgsspepecond pul | "or extension at the sane prdhReRREls
conditions. The initial pull extension force preferably is greater than
or equal to about 100 grams/in at 100% extXnsi on. More preferably. the
initial pull extension forces are between about 150 to about 225 10
grams/in nost preferably between about 160 grans/in and 200 grans/in, at
100% extension to best fit the wearer. At 200% extension the initial
pul | extension f Sesd g nd
about 400 grans/ Sﬁﬁ%ds ﬂ?ﬁes%‘?ﬁe@éﬂpésyoggt V\eeﬁ@cgg&g éhéggxg argél‘%s fe{‘hcg‘faﬁd
about 320 grans/ ithS. 3684 s&cond cycl e recovery forces of the stretch

| am nates within the wearing ranges (20%to 140% ext ensi on) are 15

pref erably bet ween abg&gsaezﬁhgegm(.a.fg RAC 200 buRO0 b 8TS e BnBikel SORUELY

nor e preferably between a rans

These val ues ¢ asmbld@meantly s 3d Ipg ma%nelxéép i"ﬁ@“df“éﬂf petwesn; Be leexof B¢ on
and recovery. wearer 10 therebVhdefihorbe coadhl regiont 30at Therdroel rediod 136 wpitalvsi on

curve where for C(%%mg{ispes ﬁqé %ﬂm{e‘i’ @&ﬁﬁ}g’ 130‘2?’ inivnglsw:sh ngo?&h?&% 4 In the

extension. The forc
devel oped wit houte"%‘éﬂ“ﬂ“o‘h‘é‘f‘“@ ABNSS; s theyquier “H’eﬁﬁg lgyericpmpriies the dFﬁF‘é Iaﬂ'@,fsul ts

I n the garnment beﬂOragd e 3opaheet 80. pllic chassisasyemblyafutther fpedferalsl) toraprises thatklastiz. The
force wall is, t@&ﬂ:‘e?h’fd at forces greater than 400 grams/in. Thus. for
the stretch | am na % i ncrenental increase in extension of 50% or.

| ess beyond the desi red maX| mum desi gn 25 extension produces a force above
400 granms/in. As showithe elasticdeg featlrés 51 provide iroprovesi dontainmenoéf liquéisaind etherh

lam nate is typi %H ¥xydiatal GV &e c?bﬁch%ﬁ@:‘i 89 aBJ‘ﬂEbu@EQ‘{Eg 3%1{92@&3 QM”EQ&H"G
desi red maxi rmm ? b&] e tensgon of This strﬁé&g E‘%‘E’@éﬂ 5 se in
ext ensi on relasti der 1EANTS O Ao c°§§’6‘5f R b8 “%19’6? “‘é ter
t han 400 gramnsy i rieakaee $Body exudatesAn gie| leghflap pgmleﬁ&;hheneﬂagg fegSeatire carabe and s
-a{mu?t hOI mat e][' %nx@éi’tﬂés'&?éé'r@fex‘réﬁ th /3Sleg bands, sﬂe%b?'ﬂa&x@ﬂémt&ela&:é&m??]% B!y t
stretch to confor ar us., .t he, anoun
of available str e{;@%?%leﬁ?& C%"Yﬁ?%%adéﬁﬂg?ﬁ"gﬁfoﬁﬁtAo?'s%%??béﬁyq T igskpd to
the diaperer has BueHiondesuarytig. 1975 deseeibesi adisnosable disner whish erovidena genactibim
:he max: mum leél bRt Habing QGRA¢STap lah@ﬁ@(ér&ﬂ&b @Rty Sinl lelax?hﬁba‘r@fo ;Srbﬁdedim’ipgr
o conply wit Y calc e
fromthe equatz‘f o FB etde%? S?fgigaf]gﬁ ﬁués s, ?W& °ﬁ'§ qeergg‘f"ﬁ?%!? %g O%e%%m
| ength) X 100. Thfémﬁlierﬁmna Blewsisived &lapsly ispuedIp Aziz ped Bianey on March 20, !999
describes a disposable diaper having "stand-up" elasticized flaps (barrier cuffs) to

improve the containment of the leg regions. . U.S. 4.695.278 entitled '_'Absorbent '
Anticle Having Dual Cuffs" issued to Lawson on September 22, 1987, describes a
25 disposable diaper having dual cuffs including a gasketing cuff and a barrier cuff. U.S.
4,795.454. entitled "Absorbent Article Having Leakage-Resistant Dual Cuffs" issued
to Dragoo on January 3. 1989 discloses a disposable diapér having leakage resistant -
dual cuffs wherein the topsheet stops short of the side edge of the diaper to prevent
wicking out 1o the side of the garment. Each of these patents are incorporated herein
30 by reference. While each elastic leg feature may be configured so as to be similar to -
~any of the leg bands. side flaps. barrier cuffs or elastic cuffs described above. it is
_preferred that each elastic leg feare comprise a combination of a gasketing cuff and a '
barrier cuff. The gasketing cuff and barrier cuffs are preferably formed as shown in
the Dragoo patent and as discussed herein.
35 o - _
In an alternative embodiment of the present invention. the leg flap panels 58



WD 97/ 30671 '

PCT/ US97/ 02516 required for a diaper application using the
stretch lam nates is preferably an avail abl e stretch of at |east about
75% prefer | east 100% w th avail able stretches rably in
t he range o?%éﬁ%t‘?so% nost preferably about 200% 5 PGR{S%@”%
continuous belt 38 is also preferably eP&stically extensible in the central
panel . preferably at |east in each wai stband panel 60 and 60

| ongi tudi nal ly outward - - fromthe absorbent core. The elastic
extensibility is provided by -an el astic wai st feature 50. The. eI astl o]

\[I)\?ie?ter;g?;ureﬁaé?l cal I gﬂ gt? TRERAEal ! Malic ife Iﬁlerez%tltgﬂl iv?b aseﬁ?fﬁﬁl ?eéh on so
as to 10 provi 8‘%“’5‘6‘%"151"8&’(389%2 2‘1’ orﬁ"‘?r%%&rﬁ %be ﬁaglmgei ReOVides et ch
| ami nat es of tdxensbitity in the igenak Hisectionl tByEprehdmkzlchEhF stebfreat o @seri or t he

wai st band pane&ﬁsﬁeoofqu@aa;tfeqké Mrefnb&rs‘?&ﬂﬂnat e ag%qmn?%\gﬁff Qnd B.m.eﬂ?h,ﬁ;g :§f the

wearer so as to provi roved ure is
%ﬂ:al'

general |y thatPrpyded; g WJQSQT‘t‘heelﬂse‘hl&iFm@““fq"B%ﬂdt‘ﬂ@"é’FﬁJ‘e‘éé‘tjéd‘i‘B‘”{ahe edge
of "~ the abwixt belnme cdlue ao htiy bhdisg.i mdwiiscsto pesidaresiug fitr of nem&bhye

el astically c&g,gg.amylarfh@akage lﬁ%a@%%gxane dield\Bhphl ANUMSHBROR BEREng

| ongi tudi nal Iy outward from:t sor er
garnent to bet8etshepyigr theg ?A%l'gr f@fces cause e extensible %‘!ﬁeﬂ*’é’l P&Q‘f‘? wepred inftheit ure 50
conpri ses an esiemhdirezrionfhemby redusing géppinged thel legsatus 1o this exphrisiontindtaali of | ayer

42 f f
20 ?LSSE?’P&%F&W%ué“"hg‘g:’?“‘%ﬁ?ﬁa"éé%‘ B e e ﬁ@‘%m Boiahe ReoToE0”or

any conbi natlo'ﬁs“'o‘f tactiop gt gasksting cuff isjp P %3“’ s‘l"l’f'é%‘épf?%‘érs are
ext ensi bl e or movitingdteittyl £ awt conidihmem. Additiedaligt the SRifFewelnlenpapbasetle

thereto. The eisantd 6f ‘ﬂﬁ'p?éduheﬁtdvlé gasﬁ&mgvaafmdqemﬁw:%eo@cﬂan  bby mcndmunber -
of different con&“gﬁnrﬁék I'ncl u |lg‘§ ‘?%E ﬁgscrl g§£§ n,With regard to
t he st r et ¥PF b NG Y0 #2050 B TR EPrLA &R QBN " hown
i n the art 1andsofigesarand 2®nuignsnt lshatactdristicse x ddiginatively the Sg Aars Pancbomapnt i t| ed
" Di sposabl e Di gypfgriSe ¥VSERLF web or a mechanically stretched laminate that is extensible in the
longitudinal direction to permit extension of the leg openings in the longitudinal -
direction thereby fitting wearers having larger legs.

20 The absorbent core 84 is preferably positioned adjacent the inner surface 76 of
the chassis Jayer 40 and is preferably jdined thereto by attachment means (not
shown) such as those well known in the art. For example. the chassis layer may be . .
secured to the absorbent core by a uniform continuous layer of adhesive. a panterned
layer of adhesive, or an array of separate lines, spirals. or spots of adhesive.
Adhesives which have been found to be satisfactory are manufactured by Findley
Adhesives of Wauwautosa, Wisconsin, and marketed as Findley H2120. The
“attachment means preferably comprises an open pattern network of filaments of -
adhesive as is disclosed in U.S. Patent 4.573.986 entitied "Disposable Waste-
-Containment Garment", which issued to Minetol_a and Tucker on March 4, 1986. and
30 which is incorporated herein by reference. An exemplary anachment means of an
open pattern network of filaments comprises several lines of adhesive filaments
" swirled into a spiral pattern such as is illustrated by the apparatus and methods
shown in U.S. Patent 3.911.173 issued to Sprague. Jjr. on October 7. 1975: U'S.
Patent 4.785.996 issued to Ziecker, et al. on November 22, 1978: and U.S. Patent
33 4842666 issued to Werenicz on June 27. 1989. Each of these patents are

i

incorporated herein by reference.  Altematively. the attachment means may

o,



El astically Contracti bI e Wai stbands" issued to Kievit & Osterhage on May 7.

1985. -and in U'S. 5,151,092 entitled "Absorbent Article Wth Dynamc
El astic Wai st Feature Havi ng A Predisposed Resilient Flexural H nge"
i ssued to Buelwo9rBbezar & Fal cone on Sept enber 29. 1992:1:@7:1597/02515

el astici zed wai st bands made froma structyral elastic-like 30 film (SELF)
web as described in the previously referénced WO 95/ 03765: each of _
which is incorporated herein by reference. : In a preferred
enbodi nent of the present invention as shown in Figure 4. the el astic
wai st feature 50 preferably extends entirely across the wai stband panel s 60
and 35 60" andcampris: bdatbandsl prgssure bends ultasdni6 dondsPdyabmicabéchanitdddomdsast i ¢

wai st feature 58 gxt@RfSiable anachibitrilals SCdoftibialibid o%\}%gegeﬁaeﬁ%ém%md 64'

to the seam panel s” 66 andh66 The elastic
PCT/ US97/ 02516 as are known in the art. wai st

feature may al so extend into one or both of the seam panels 66 and 66 to

provide a 360 el astjne Wabrbint fBRL mqnaﬁsé %ﬂdlaagors&? rﬁégﬁsswchw@ géneiaﬁ,ﬁt ure

- 50 at | east into %es!gfdma& nel s .64 row t he use

addi ti onal mat efAmArEsHigiey C5LH h “°“""5‘1515‘5y§° ?Pet EaTELy ﬁ’é‘ﬁt angapable3 9§ t i on
bet ween t he si dﬁ:spzhmlan&mttanmglhqmdd sucheas Surine \apd othéscetkginpmde lextidarss.n The
creates a hi ngeéﬂgs.%at gfﬁ: by w’maﬁkraaue@m H?i@ty"@"sﬁ&s mrsf.%gp( of r?cmuﬁuhe si de

panel to fold ayoun nsurrer ) e
appl i cati on. °“"F ﬁgf‘%’&?ﬁ' 8‘% ?’8’?’ ?2%8@"%% tﬂ“&ﬂi?é?rb%es not

slip out of hemeerss mrnenlv used lhadmssahhemagytsl andrgher rbsoglzenmexntien such las

addi tion, the 'Etﬁﬁrﬁﬁﬁx@&‘vﬁaa basrwmaﬂxsrg@&rén fe¥red to as HFERL esémhmemeou@rastic
wai st feature 50 astic wai st

feature 50 pref %‘PQQF ft’i"g‘?fﬂ? ?’B‘@’galﬁ “ffiﬁdfafﬁ?‘%flg{l%s&m’f‘%‘t ‘Bglﬂ’g‘l’w“ polymers

positioned on t inclutlingséaferm. sgosshinkedp eglhuldsige fipersoitisnd  includingekissue | waapd. y
contractible  apsorbent foams, absorbent sponges, superabsorbent polymers. absorbent gelling
15 . materials. or any equivalent materials or combinations of materials. The configuration
~ and construction of the absorbent core may also be varied (e.g., the absorbent core
may have varying caliper zones, hydrophilic gradients, superabsorbent gradients. or
lower average density and lower average basis weight acquisition zones: or may
comprise one or more layers or structures). The total absorbent capacity of the
20  absorbent core should, however, be compatible with the design loading and the
intended use of the pull-oh diaper. Further, the size and absorbent capacity of the .
absorbent core may be varied to accommodate wearers ranging from infants through
aduls. '

s A preferred embodiment of the absorbent core has an asymmetric, modified
hourglass shape and has a body surface toward the body of the wearer (inner surface)

- and a garment surface opposite the body surface. An exemplary absorbent structure

~ for use as the absorbent core of the present invention that has achieved wide
acceptance and commercial success is described in U.S. 5,360,420 entitled "Absorbent

30 Structures Containing Stiffened Fibers and Superabsorbent Material” issued to Cook.
Lash. Moore. & Young on November 1, 1994. These references are incorporated
herein by reference. - Preferably, . the absorbent core will comprise an
acquisition/distribution layer of chemically stiffened cellulosic fibers and a storage
layer positioned beneath the acquisition/distribution layer comprising a mixwre of

33 wood pulp fibers and superabsorbent material such as are disclosed in U.S. 4.610.478
entit}ed *High-Density Absorbent Structures” issued to Weisman and Goldman on



condition with the topsheet 80 to gather the wai stband panel 60 or 60" of

the pull-on di aper 20. While the elastic waist feature 50 is
operatively joined in an eI ast ically 15 contractible condition to gather

t he wai st band 0 or it is preferably operatively joined to
the side panel‘gggﬁiagﬁd 64" |n a rel'axed condition-to enable IPEE)’/"SL”“’S'Q de
panels to utilize their full extensibili tiy. The unitary

wai st cap/ wai st band 82 preferably conprises a |amnate of a 20 nonwoven
coverstock layer, an elastoneric |layer, and nore preferably a second
nonwoven coverstock layer. An exanple of such a unitary waistcapiwai stband

for use " herein is disclosed in U S 5,026,364. entitled "Absor-bent :
Article Having Optembey 9. 1986. %r@ﬂwaﬁteaﬁaﬁmvgff‘s@w i ssued to Robertson on
June 25. 1991: and which is i ncorporated herein by reference. The
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unitary waistc | st band.” ﬁ‘ rleferre SO -provi des at
| east 19 “‘E:B?{'F’rtafﬁ“?e&sn"r(" ciemeys ?ﬁ“"o? I daPELtion in the entire
product) to provide a WO 97/ 30671

PCT/ US971/ 02316 The topsheet 80 preferably comprises a three member structift such as
' disclosed in U.S. 4,795,454, entitled "Absorbent Article Having Leakage-Resistant
Dual Cuffs" issued to Dragoo on January 3, 1989, which is incorporated herein by
reference. As shown in Figure 4, the topsheet 80 comprises a primary layer 86 and
‘barrier layer§ 88 joined to and extending laterally outwardly from the primarv layer
20 86. The primary layer 86 is a liquid pervious material allowing liquids to rapidly
penetrate through its thickness and be absorbed by the absorbent core. The two barrier
layers 88 are preferably hydrophobic to prevent leakage out the sides of the diaper and
are more preferably drawable to strengthen the stretch laminates.

2 The primary layer 86 is preferably compliant, soft feeling, and non-irritating to
_the wearer's skin. The primary layer is liquid pervious permitting liquids (e.g.. urine)
to readily penetrate through its thickness. A suitable primary layer may be
manufactured from a wide range of materials. such as porous foams; reticulated foams;
_ apertured plastic films or three dimensionally expanded formed films: or woven or
3o nonwoven webs of natural fibers, synthetic fibers. or a combination of narural and
synthetic fibers. Preferably. the primary layer is manufactured by Fibertec. Inc. of
Landisville. N.J. under the designation 6701.

In the embodiment shown in Figure 3. the primary layer 86.is preferably
3 noncoterminous with the chassis Jayer so that liquid will not wick along and through
the primary layer 1o the edges of the pull-on diaper. so that liquids will not wick

et S



tapered fit at the upper part of the pull-on diaper. In a
particularly preferred enbodi nent, the unitary wai stcap/wai stband is-
breathable to all ow water vapor to escape fromthe front region and the
back region of 5 the pull-on diaper. Breathability nmay be prC)ﬂéEm% {
unitary wai st cap/Odf "band by selecting relative breathable erra
for its construction and/or by aperturing oil venting the

wai st cap/ wai st band such as is discussed herein with respect to the stretch
| am nates in the side panels. 10 _ I n anot her enbodi nent, the unitary
malstcap/malstband may be hydrophobi c. ~ hydrophilic. or a conbination
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In the preferred embodiment of the topsheet 80 shown in Figure 3. the barrier
20 layers 88 form the elastic leg features 52 (preferably, a gasketing cuff and/or a bamrier
cuff) and. preferably, a portion of the stretch laminates.

In order to form the gasketing/barrier cuff elastic leg feature as shown in

Figure 3. the barrier layer 88 preferably has a flap portion 90 and a stand-up (channei)

- 25 portion 92. The stand-up portion 92 has a proxirhal edge 95 and a distal edge 95'.
While the flap portion 90 is preferably a continuous segment of the barrier layer 88,

~  'the flap portion 90 may be formed from a different piece of material secured 1o the
stand-up portion 92 so that the flap portion 90 could have different physical properties.
dimensions, and characteristics than the stand-up portion 92. In fact. the flap portion.

30 or the stand-up portion, may be omitted entirely from the diaper if desired. The stand-
up portion 92 forms and defines the flap of the barrier cuff as described in US.
4.795.454 (Dragoo). The proximal edge 95 of the stand-up portion is preferably .
disposed berween the elastic leg members 96 and the longitudinal centerline. most
preferably between the elastic leg members 96 and the side edge of the absorbent core

35 "84 in at least the crotch region 30 to create a seal along the proximal edge. The distal
edge 95' is preferably not secured to any underlying elements of the pull-on diaper in



The seam panels 66 and 66 are those portions of the belt 38 designed to be
seaned or bonded together by the manufacturer to formthe defined wai st
opening 36 35 and |eg openings 34. As shown in Figure A the seam panels

66 and 66 laterally outwardly fromthe respegt] ' panel s
' 64 and 64' te‘gbt 252 de edge 72 or 72 WO 97/ 30671 FrkfsiSfs
- PCT/ US97/ 02516 32 : 25 and
generally longitudinally extend fromthe end edge 70 or 70' to the | eg edge
71 or  71'. respectively. The seam panels are preferably an extension of
the chassis | ayer and ot her elements such as the belt |ayers and the

topsheet. or a other conbi nation of - t hese el ts. In.a preferred
enmbodi nent . ea%pr(e%‘e‘gen'%}%‘é_}r’l%?mffs’_ %"orr0 i eﬁ?nd‘é_f? ETTFFS“_WC enc{swgtheﬁﬁg@pg | ayer .
t he belt | ayerportigrare gireferably jpineielo the rHoderlyingastohctukre o the rpuliron| digper.shof '
| thte_ tOItosgegt . prirRark h@eﬁ&@n&llw ¥ l’ntcaﬂﬁ_hm. %&dhlerés%yl ﬁmh?aahﬁchh%npﬁﬁ%ﬁ{jﬁmiry QOtt
activated by ani,ca ret chi pa. .. al though. i e, | esired. to
provi de additi %ﬁ%ﬂr{’%&% e_'ékg?f’ceen@? f)flarfd:z\fpyﬂ?ﬁmf‘ﬁ% B’e:j’gﬁ}eﬁﬁ‘.‘t?‘iy% stand-up POrgaR o ¢ j g
to Figure 13 tfeofibebarrigniayr S8p dus psafergbly bydrophobic somsdp megucoipakdgenf
‘the seam panel guyfftesttont the plill-ofliap&gi on 26 with the seam panels 66 of the
back region 28. The gondi ng of the seans of the present invention can
be by any suitable neans wel | known in the art appropriate for the
speci fic material s lngyreforead embodimentefthe present jwensios. atieasssonposegmens @él i ng,

heat sealing, e ‘ﬂiﬁE&rﬁo@ﬂﬁ@h 1B&barAéBfer BEinlR RO GegiciI¥ 44 in the badkfe@GENEOUS
bondi ng, and the. ||

preferred énbo Iwgc(segﬁ¥Hl@%ﬁ?@@éﬁ?@ﬁﬁé%ﬁ{r&%thﬁrﬂﬁgesgﬁlsygtghlami%éﬁn ‘%8 ?s
formed by over Sigpanelg 66 gad §Eaaspsetivelys 1d@s. ableasttke fiapaertianfiloprefegably thiy t he
- seam panel s emirébarri€flajen 88 fis @ivhgdistde. More Prefevabl  Bawablk Fput K8 AAceskBy S€AM
aneL s e o SREAH. SRt B bW 1 o
S - degree permanently elongated such that it will not fully retum to its original a
15 configuration. In especially preferred embodiments, the barrier layers can be
subjected to mechanical stretching without undue rupturing or tearing. Thus. the
barrier layers are preferably elbngatable, more preferably drawable. and most
preferably hydrophobic materials. Suitable materials for the barrier layers include
~many of the layers suitable for the belt layers. A preferred material for the barrier
20 layers comprises a spun-bonded polyethylene or polyethylene blended fiber web. A
suitable material for the barrier layer is the spun-bonded polyethylene fiber web
manufactured by Fiberweb N.A. of Simpsonville. N.C. under the designation
'E1004203. ' '

25 The pull-on diaper 20 can also preferably provided with vents or apertures to
permit the passage of air and water vapor to and from the interior of the puli-on diaper. | ‘
In a preferred embodiment. the apertures are positioned in the side panels. In this '
configuration, exudates are prevented from leaking out of the areas adjacent the
absorbent core but air and water vapor are allowed to be exchanged in the product to

30 ventilate it so that the product does not become excessively wetted bv body
perspiration and uncomfortable to wear. Vents may additionally be provided in other
panels of the puli-on product or on certain of the feawres of the puli-on diaper. For
example. vents may be provided in the waistband pénel in the front region or the back
rggion to provide ventilation and breathability in the waistband regions andior vemts

s m;iy be provided in the unitary waistcap/waistband to further enhance ventilation in
the product. - '



particul ar enbodi nent, the seam conprises an internmttent pattern of

I ndi vi dual bonds 1200 grouped in clusters 1202. In this enbodi nent.

t he seam 32 conprises four clusters 1202. Ot her suitable seans nay
have any nunbery, Bgéﬁhﬂsters such as two. three. five, or pfpiBSer0I41e
total bond seam w I s about 7 nmm based upon a total 25 overlap. X
of the seam panels of about 11 mm The cl usters 1202 are spaced from

each other by a distance, s, fromabout 6 nmto about 20 nm preferably by
about 11 ~ mm Each cluster 1202 preferably has a height, h, from about 6

mmto about 60 mm Al ternative patterns. dinensions. and spacing are
al so cont enpl at ed. 30 The spacing between adjacent clusters 1202
creates gaps or unbonded portions in the seam 32. \Wen the garnment 20

‘is worn the seans 32 Tienphikan dizpek wWouldipréfenably have a pluativeofeventsofithim ghevsidgr er

The buckling of tpﬁﬁeléﬁﬁ%m??exﬁéaﬁah@edsaa%mphﬁér%fe e and smaaplapaﬁaeg The
clusters creates

annel @ tﬂ air g g g Tk and. df.l Hﬁ ar e
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32. (i.e.. 3% apkrewestringtpreferably inlthe range ofabout dilammspuicthe gmailestaperowes. s) .
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Breathability inay alternatively be provided by making the materials of the

pull-on diaper out of air or vapor permeable materials such as are known in the art.

For example. the chassis layer could comprise a breathable (vapor permeable) but

20 liquid impervious plastic film. The elastic panel members may be open material such

as foams, scrims. nonwovens. or breathable elastomeric ﬁlms to further enhance the
breathability of the pull-on dxaper

The pull-on diaper 20 of the present invention can be applied by a caregiver or
25 be self-applied by the wearer. Typically, the waist opening 36 will be expanded to
allow the wearer to insert one of their feet into one of the leg openings 34. The other

foot is then inserted into the other leg opening 34. The pull-on diaper 20 is then pulled
up over the torso of the wearer into its wearing position. The force wall created by the

~ stretch laminates especially assists in self application of the pull-on diaper by forcing -
30 the product to be pulled up over the buttocks rather than further expanding. The pull-
on diaper is then worn and can contain and hold discharged body exudates. The pull-
on diaper is removed from the wearer by either pulling it back down over the legs or

tearing the portions of the pull-on diaper adjacent the seams.

s Figure 5 shows .a perspective cross-sectional view of an alternative
embodiment of the pull-on diaper of the present invention. As shown in Figure 3. the

c—z



of air in to ventilate the gar_rrent. but are not sufficiently strong to
w thstand the high 10 forces and stresses placed on the garnent during

wear . The cluster adjacent the | eg opening 34 has the | argest
hei ght. h. Jb £ clusters. Preferably. this cluster _has_a height,
h. of at Ieast about 20 mm preferably "~ from about 30 mtEUNEBES 40

mm This configuration helps to mnim ze3uckling of 15 the seam 32

adj acent the | eg opening 34 thereby reducing skin marking on the wearer.
Preferably. there is also a cluster |ocated adjacent to the waist opening
36. This cluster creates a line of tension around the wai st provi'di ng

o 111 i S e s LD T T Sidchtent
openi ng 34 and leyes Sofhhys sesyrs as e 1%*1@3;‘ For this reasonainl thiiembediment. the ghass:t ess
than about 5 nmayer 310 preferably cordrisas & hEQuiHLﬂif%QfonWManébstTﬂéeéhﬁss{s%(ﬁf 42, a
por 1 on, of e SRS B ripniin mprid Bobif) Shihl5, 57 i R0 o0
| ayer 88, the stedpanagen of |thy, primary. layersefc thadopsbeati oRheofirst thelt dimees SH2 ik ayer
40, a portion Oﬁoshiaﬁedeémkmﬁh@&ﬁﬁ* SupREEDET7 o?ahe Ciasdid IR é" s, Fﬁ:@%k&nﬁ Belt N

back region. an C barrier e seam 32
is very strong %’r’uﬁ e ﬁﬂo a?ﬂ) lsl%glhb&g a%%agent %beu?"ft?fgsugﬂiﬁ %lﬁéfl gﬁs‘ﬁ ?avﬁ‘/'ear i ng
of the pull-on miéfmallm Ce“‘?é)b“ks}‘eet layer 549-@raferably pomprising lippichimperyidue
produced by i ncpigarifid®. Rebiifened didw inferGlirface of HRAMNBRItI&eNB42Lbh B dufer t he

seam panel s. The t L gamaterial in,t nel s can
be i ncr eased’ by %@F’gﬁgﬁhuﬁ% &Q%YSWE’L" 407 gnt t%%"ﬁ%%é’ﬂcq‘ﬁﬁ%&f gFé’“uT"ﬁaa&PE‘r -
plastic filns. Hee ggstic m%mbn@ Ropse mmed lbetyvsens thefehangis dayien 540 el thhe seam
panel s. For firse belTRlyer, 5420 forr Nk frohtadtietch Lhdnindi®s. OIThBQBWSBéﬁf\ c¥e 33 igmy be

ol ned L1 e SSRmBY Sk ondon GRS 7 i\ EOUEE T kOSR TRAS, O. 0P
into the seam pbetefentthe F‘P?E%‘%'GXF(S@“QGB‘? thesautral §§qkalaeat iahel'tﬂ The barrier cuffy -
97/ 30671 15 514 of the elastic leg feature preferably comprise a relatively narrow strip of material
PCT/ US97/ 02516 (a barrier ﬂap) joined to the inner surface 576 of the chassis layer 540 such as is shown
_ in the above referenced U.S. 4,695,278 to Lawson. The flaps of the barrier cuffs may

comprise a nonwoven web, a plastic film. or a laminate of a nonwoven web and a
plastic film. '
20 ' : . .

" As shown in Figure S, the swetch laminates additionally comprise a
reinforcement layer 512 preferably positioned between the chassis layer 540 and the -
elastic panel member 78. The reinforcement layer 512 acts to "strain reinforce” the

" stretch laminates to allow the deep mechanical stretching (straining) of the stretch
25 . laminate without creating local tears or holes in the stretch laminate. As previously
discussed. some materials are more strainable than other materials, especially at the
high straining forces encountered by the mechanical stretching operation done on the
stretch laminates. Thus, the joinder of a more strainable material with a less strainable
material results in a combination iaminate that will be strainable to such a high degree
30 without undue tearing or ripping of the 'materials This is especially important in the
present embodiment where the chassis layer 540 comprises a nonwoven fabric. Since
the chassis layer 540 acts as tlie topsheet for the pull-on diaper 520. the chassis layer
540 will typically comprise a nonwoven material which is readily iiquid pervious but -
whxch is generally not as drawable as other nonwoven materials. Thus. the chassis
35 . .laver 540 of this embodiment will tend to shred or tear when it undergoes the
mechanical stretching operation to form the stretch laminates. The remforcmg layer



27 - seam panel s. Exanpl es of these types of seans are discussed in

t he above-referenced U.S. b5.236.430. Besi des the :
continuous belt 38. the pull-on diaper 20 conprises a chassis 5 assenbly
-(‘rai n panel 5 flap panel s 58) extending between the he

- wearer to the?ggegggﬁgne the crotch region 30. The crotch regkgﬁﬁ§ hsto
typically conprises at |east an outer3xovering |ayer, preferably also
an absorbent core 84. In the enbodi ment shown in Figures 1-4. the outer
covering |l ayer conprises the chassis |ayer 40 and the topsheet 80. The
chassis assenbly further preferably conprises the elastic 10. leg features
52. - 1he.. tic [-8S: 5 rovi.de | oveed ,cant a| hnent
of liquids and obtll’i‘e‘?hlgll 3 '{‘fdﬁ‘?’g’%‘&gat“%é‘ §L| Iﬁantzlﬁgc%af%st @YF"% i l}?néﬁmﬁﬁﬁd ®bout
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several differenhageihadt 580b 2150 khervedlt isiigict BRinkR 10 nBefABEhek HBRY Yuripudat es
in the leg flap‘PaneIs 58 (the elastic |leg feature can be and is

sometines al so réferred to as | eg bands, side flaps. barrier cuffs, or
elastic cuffss) U S 3.860.003 entitled "Contractable Side Portions

For A Disposabl e Di afgé reinfofeiigCayed 512 may Buigldompfise)dputaber of thareti@ié InslQeCr i bes
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Cuf fs" issued t Oayespesmnprisesithbemorwidens Beful 4R belrl@vees anll descbedherett. Sposabl e
‘di aper having dual cuffs including a gasketing cuff and a barrier cuff.

u. S. 4,795.454. entit]ed "Absorbent Article Having Leakage- Resi stant
Dual Cuffs" issued As pieyonsydissussed. 1hs geiploreing laysy o sreferebly posifiogehsanbl e
di aper havi ngs | esliaaeme theagdakdrdayers to providel themowifhf stremie r Jaitine dnfit@dintepsdheeh irst ops

short of the si the. diraneEyst: . L t o
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cuffs described ghthiks ahd pdsitioned adjacent any of the elements thereof.
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Figure 6 shows an alternative embodiment of the pull-on diaper shown in
Figure 5. The chassis layer 640 functions as the topsheet. The first belt layer 642 is
- positioned on the outer surface 677 of the chassis layer 640. preferably diréctly
adjaéent the chassis layer 640 in the central panel. The elastic panel members 78 are
2s  positioned between the first belt layer 642 and the chassis layer 640 in the side panels.
Thus. a continuous belt is formed without intervening elements. Forces may thus be _
distributed and transmitted continuously about the waist opening. A central backsheet
layer 610 is positioned on the outer surface 612 of the first belt layer 642 and forms
the outer surface 22 of the pull-on diaper 620 in the crotch region and in the central
30 panel of the front region and the back region. The absorbent core 84 is positioned
between the cenwral backsheet layer 610 and the first belt layer 642. Since the first belt
layer 642 extends over the surface of the absorbent core 84. the first belt layer 642 is
also preferably liquid pervious. . The first belt layer-642 may thus comprise the spun’
_ bonded polyethylene fiber nonwoven material previously discussed herein: however, it
35 is rendered sufficiently fluid pervious such as by adding a suitable surfactant. One or
more reinforcement layers may also be positioned in the side panels to prevent undue

—



preferred that each elastic leg feature conprise a conbination of a
gasketing cuff and a barrier cuff. The gasketing cuff and barrier
cuffs are preferably formed as shown in t he Dr_ag(r)rg gatent a][ld ﬁs

di scussed her gj ' In an alternative enbodi nent of the
present inventi on""&?he leg flap panels 58 WO 97/ 3067 1PCT/USI7/02516
PCT/ US97/ 02516 ' 36 28 can
futher conprise a structural elastic-like film(SELF) web as described in
t he above referenced WO 95/03765. The SELF web-.of the leg flap panels
provides =~ extensibility in the lateral direction. By providing a SELF

web next to. ovgr.: : ' . I j e nbers, formng the
gasketing cuff. ﬁéﬁ%“egoﬁd?“f‘f‘ %ﬁwﬂ%gf&}ss'g @&r%# g\'s’/%ddtgﬁhfl?ngﬁqﬁé?ﬁr g’f?ea adj acent the
| egs which can expand when needed for "additi onal voi d volume due to
heavy | oadi ng, and dHigme tD ipra\pedpective rtucgs-f;dctioﬁAal) &iﬁdugs al fiffther allté;‘q%g% bi | :j ty
of | eakage in t ! i | : I Nng. t be di aper is. |oaded an
gets heavier, t%gbév(\i/eﬁ%éiﬁlggfthE@&;@g}J glg?’ﬁogx'neg’t g’f%'fe_b?'e ﬂ‘e@%?’ﬁ??dﬁﬁ"ﬁ‘él'geto
expand in thé absombent&ps 345 pesiiqnsth betvesrcthy chassis divey749augitegtinat befthaver egs
due to this exparsisitee irsfirabelt tdyerlBi2tneed fosbé e pervidus bined i0R WOKASd BY ]Ehfh
‘wei ght and gappj resul t s that. action of e
gasketing cuff ilhg é| nﬁe%én&gﬁ}?? W04%$%nggpﬁ4bélﬁt Er&)bgt h"yﬂsﬂ“ ts preferaRlY di ng
better fit and SBWERE AfesAmPrisesthe matsaals previoysly Oescribedeherein fiormse ss thiabelt .

sof t ness of t helaperndind cenwraltbackshees ]!@t:i 9 iS gbsitiched of q&ltdd:& 'dﬁr?a_%? 4 Wt?ée 3' I
i L) esl ,
corpri Se.a A FLpRARler 743 5o (e ot sucb2 B e RHLER oty Yod b FuR o1 1 s
Alternatively, TegEn g E‘I s eepHa) ganchyef the fronp rpgipm and tBE|backatgion A
mechani cal | y st regifarbemknt hperriadtahdvird mayalserte @osiiidtled betvetr@e chassis lapirap udi nal
direction to pegfiihe ﬁi&iiegﬁiepﬁerﬂgertﬁ?o}eﬁﬁor. @tﬁgm}gﬁs fagert7Q& I ongi t udi nal
direction thereby fitting wearers having larger [egs.
15  Figure 8 is a cross-sectional view of an alternative barrier cuff configuration of
the present invention. As shown in Figure 8, the flap of the barrier cuff 810 comprises
the stand-up portion 892 of the barrier layer 88. The barrier cuff 810 has a proximal
edge 895 and a distal edge 812. The proximal edge 895 is joined to the chassis layer
840 1o provide a seal to prevent wicking and leaking of exudates out of the side of the
- leg openings. The distal edge 812 is formed by folding a portion of the barrier layer
- 88 onto itself and around the elastic spacing members 94. The elastic spacing
members 94 are operatively joined'_to the flap, the barrier layer 88. in an elastically
contractible condition adjacent said distal edge 812 to cause the distal edge 812 to
- stand-up away from the primary layer 86. A containment layer 814 is joined to the
25 flap. the barrier layer 88. The containment layer 814 is preferably a liquid impervious
film to further prevent ieakage through the barrier cuff 810. The containment layer
" 814 preferably comprises a polyethylene film. The containment layer 814 preferably
extends from just laterally ourwardly beyond the proximal edge 895 to a point
intermediate the proximal edge 895 and the distal edge 812. In the embodiment
30 shown in Figure 8. the containment layer is positioned between the folded over
portions of the flap. The containment layer 814 extends beyond the pfoximal edge 895
to further provide an impermeable seal at the proximal edge 895. The containment
layer 814 preferably does not extend 1o the distal edge 812 (in this embodiment - about
6.35 mm (about 0.25 in) from the _distal'cdge)'to provide a breathable portion adiacent -
35 the distal edge 812 to maihtai_n good skin health. - Thus. the barrier cuff 810 is iiquid -
and gas impervious at the base of the barrier cuff 810 to prevent leakage while being

—



20 The absorbent core 84 is preferably positioned adjacent the inner
surface 76 of the chassis layer 40 and is preferably joined thereto by
attachnent neans (not shown) such as those well known in the art. For

exanpl e, the CQ%&,;' ayer may be secured to the absor ber%lr a .
uni form conti nuous}:s gtiyer of adhesive a pattened | ayer o g&%@f%, or

an array of separate lines, spirals, or spbts of adhesive. 25 Adhesi ves
whi ch have been found to be satisfactory are manufactured by Findley
Adhesi ves of Wauwaut osa. W sconsin, and nmarketed as Findl ey H2120. The
attachnent” neans preferably conprises an open pattern network of filanents

of adhesi vegR$ehbus hdisdeASREdisl ddeS 8170 &lined « 75&8&?@5&%\*&%; of

"Di sposabl e V\ast‘g-b . n@al nment Garnent”, which 1ssued to netol a and
Tucker on March %€ "4BHEY A% 30 which is i ncorporated herein by reference.
“An exenpl ary attachnment neans of an open pattern network of -filaments

conprises several |inesecahidadMGutiet® i tleMOBBL S second SMbilc! §Hcihd nRnfbes BY4 2
pattern such as is |.I_Iust.r§te€_, bé he gr%f)g.ratua and %Et hod% d dista] &Wﬂ i n
'S, “Patent 3 o 1oPemHIRY Jted 5o i iBIeaic s peymt cpesrand s lis dge.
Pat ent 4. 785. 996prefmblyat leastZAbmg R2.5 Jrg {aboht 0. Hin) Nomehdeasti2 2pacing Fiemirrshal. S.
Patent 35 4. 84270683 spabinyehepiber 1947 fp.lér&?m?]améd%%e NER6awEh &,ﬂgse

atents are i ncoy porated hereipn by.reference. Alternatively,
gt t achment means ?ﬁ x{xg contamm%?ag;r/ 6_>7/§_mce tﬁe contaemment layer {}, most pre¥erab3y

PCT/ US97/ 02516 joined to the flap at spaced apart zones (adjacent the proximal edge€2895 and adjacent
conpri se heat;y bojhe SfoldRd Esver! ipBrtidR N6ES the Uflp) 2@l that DD GitermdMiaR Théribe Gpaht cal
bonds.. or anXon% hert Zl‘y}abl e c%t t a][%htgresgia eans or e?a%tqplsna% | ons of .these
att achment nmeans ontanmEnt laver |5 ynsecured 1o, P- Pacig member if o n ¢
core 84 nmay be aprgfersblygioinedito thedfiap adiacenh Wiis ingremediatk [pprtion suciotimpt the sedohd.
confor mabl e.  NoNsgatihg éidkticAniber B WERESIhe HaPkidy. frod ke SRARNEN Myer 814 to
' form a pocket. The second elastic spacing member 894 thus provides a more
1s  breathable section of flap adjacent the body since only the nonwoven flap contacts the
body. The second elastic spacing member 894 is preferably operatively joined with
_the flap at a lower force than the elastic spacing members 94 so as to not affect the
funcrionality of the elastic spacing member 94 but to space the flap away from the
containment layer 814. The second elastic spacing member 894 is operatively joined
20  in an elastically contractible condition, preferably beirig secured only adjacent its ends
such than an intermediate portion is unsecured to the flap (i.e., it is secured in a
- manner 10 form a drawstring elastic as is described in-U.S. 4.816.025 entitied -
"Disposable Diaper Having An Improved Leg Conforming Cuff" issued to Richardson
on March 28. 1989. which is incorporated herein by reference) to allow the second
25 spacing elastic member 894 to float within the flap, within the space defined by the
flap and the containment layer, so as to provide softness and flexibility as well as
- better breathability/skin health by spacing the breathable nonwoven flap away from
the containment layer and contact the body. '

30 As a further preferred embodiment to the above barrier cuff embodiment. the
cuff height and spacing of the barrier cuffs may be adjusted by the way the barrier
cuffs are joined to the pull-on diaper. Figure 8A shows how the barrier cuff 810 may
be joined to thé topsheet 80 to optimize the cuff height and cuff spacing. The inner
surface of the flap is joined to the diaper, tvpically the topsheet 80. at its ends laterally .

35 inward from the proximal edgé by a first closing means 816 at about half the cuff

' height (adjacent the second elastic sﬁacing-member 894). The distal edge 812 is then

-



absorbing and retai.ning liquids such as urine and other certain body
exudat es. The absorbent core may be manufactured in a variety of sizes
and shapes (e.g., rectangular. - hour-glass. "T"-shaped. asynmmetric,
etc.) and froggorhée variety of |iquid absorbent 10 nat erl%gﬁmgly
used in disposabl e di apers and ot her absorbent articles such

commi nut ed wood pulp which is generally Péferred to as airfelt. Exanples of

ot her sui t abl e absorbent materials include creped cellul ose waddi ng.
mel t bl own pol yners - including coform crosslinked cellulosic fibers,
tissue including tissue waps. absorbent foams, absorbent sponges,

super absor bent @y MRErslly SRR Bekd i poximAP b el g%!cﬁ hft'a BRY bgrgx'é' val ent

mat eri als or conbina gur at |

construction ofsegrﬂemé SV%MTC%%E@'“W&’SW&F@?"MS F‘Eth“’e"‘g‘“ Suffh‘é? fishor bent
cor.e nmay hiapen vherspeang bemier segment 832 85 jomedi toihiaiobler sigfaedlbfahé Sap in the

super absor bent  grshirfd séomei 820 at thel cAUESSF lﬁé’ﬁﬁﬁig\?ag&gﬁd I:Mmﬂi'gleingvﬁg ﬂ{er age
basi s wei ght_acgui si tion zanes e.one or nore layers or
structures).’ @ﬁt‘g?‘aﬂesgbwg %‘Sﬁ”&%ﬂ%éﬂ hasd 't“lrtrlgh t ‘%%GFW%GP@ Whoul d,
however, be consr%mﬁdam&/ imiprove déabagdepstigmmancealespecjaliynBM dogitainment)] [ttsﬁdi\d@de use of
the pull-on di aResd whUkd mmntdrezhess&&l@aesxﬁg?&@m%h 2 gfi&é &&P the

ro

absorbent core nmay, be var te vvear rs r-a T nFa ts
through adﬁ‘f‘?‘e the Cutf %"‘EE‘A‘“BT%?QFH“‘@% e cﬁ“FFelrﬂghbrs # [parigwatdy bent
core has an asyimpexant 9aram;en for pull-on garménssisigpealyshasdiva peff ang cians dﬁfﬁ&mtglyn

sur ; ace ‘t owag dts ﬁ‘cail@rd&ig&fthé h}f&r&l@%&ﬁn&' gen&lb gthnfi 'ﬁ)ebcuﬁ‘?;@%h g

surtace opposl rra orpen ru

for use as the lgﬁ lgmo ty448$| f%g\#’bln%f@igﬁ? ?f@'ﬁﬁ?’(?ﬁ%? bayg 41 Zl%mﬂwed
wi de accepand @“éﬁé o (abevtch-2) in s awut 5735 m) avith e duéfbpading inShe &Gota60, 420
entitled "Absoriegioh 38eingShrért abdsk 635 ﬁ;@{\tﬂ%rﬁhﬁgnﬁh hiaéﬁ@@ﬂmﬁai?&ﬁ 5%0'

Super absorbent Material" issued to Moor e. Yourig -on
Novenber 1, 1994. These ref erences are incorporat ed her ein by
reference. ' Pref er digue 9 shows analicmptiveembodiment of the preseprinestiomin which

acqui si-ti on/ di stenisisdtareqiovideddn thefside parelscab laxpoﬁiohfome@ﬂasﬁ? layeH 936 ings Hebdper s
" Conp A R i S
materi al such acRrenqyed i erderdo;povidenhan "‘4""8‘”1“5' in ‘@n‘ﬂ'%‘b@d panels 60
"H gh-Density A&0bdht bat inuthd waigthan dlpeﬁejemus comfbis€sIthd respeckivie®e R TEEx (Bt
20  belt layer 42 or second belt layer 44), the primary layer 86 of the topsheet 80, and in
certain segments the unitary waistcap/waistband 82. Since the belt layer and the .
primary layer of the topsheet are both preferably nonwoven webs, water vapor will be
allowed to. pass between the interior and exterior of the pull-on diaper. thereby
" enhancing the overall bmthability of the pull-on diaper. The vents 54 are similar 10
25 those previously described herein and provide enhanced breathabnhty in the side

panels

‘Figure 10 shows a still further alternative embodiment of the pull-on diaper of
the present invention. The chassis layer 1040 also serves as the belt layers. The
30 chassis layer 1040 also provides i_he outer surface 22 of the pull-on diaper 1020 in both
the front region, the back region. and the crotch region. In this embodiment. the
chassis layer 1040 preferably comprises a nonwoven web to give the overall pull-on
diaper the feel and appearénce of a cloth garment. The topsheet 80 comprises a
pnmarv layer 86 and a pair of barrier léyers 88. In this embodiment. the pull-on

15 diaper 1020 is provided with a composite backsheet that acts as the backsheet for the .
abs_orber}t core 84 and as reinforcement layers for the stretch laminates in the side

-



WD 97/ 30671

PCT/ US97/ 02516 ' 30 .
Sept enber 9. 1986. and incorporated herein by reference. ' The

t opsheet 80 isg$03|t|oned adj acent ‘'t he body surface of the abgﬁf

84 and is pref jOIned to the absorbent core 84 and the a55|s ayer

40 by 5 attachnment neans (not shown) suc¥® as those well known in the art.

Sui t abl e attachnment nmeans are described with respect to joining the
absorbent core to the chassis |l ayer. As used herein the term"joined"
enconpasses configurations wher eby an elenment is directly secured to

the other el errent b sra{ thi)é eglg quxbt h? %E&tsllmegl Eo%‘ﬁrisgs 5 Qcéural batclgﬂ?et%%e 5%} to

el ement. and conff i ons

the 10 other el engppaipgf b&ﬂi‘sh% wglfqrﬁr@ee! l@mﬁlﬂ% T?‘ﬁﬁ@ﬁ'ﬂ’é&fﬂsﬂ‘%ﬂ HRYPRIOPT i)
which in turn ar epreferablv afliquidepéroiotRinDiohsohtaltl exuBiés wikhiin thefabsrbent edte 84.

embodi ment, t he E[?(f)\.\f;\%egxn&qge %:H&alcbqaéi et lavBr 100]’ A rno’ﬁ)g sdb“éileﬁ%& }r{ ﬁhah%%u”ed.

t oget her by dire sor ben astic
panel menbers ‘or sotﬂqbnzellté%ﬁ?@PféﬁFs tthfehwuwmeﬁvwap\éapor pfa_rswus films suchpgs -

topsheet 80 pref Gp’rabéxﬁlvcdtﬁa?ibb@ﬁ&eﬁl fohgi @€ tHEeprbdict Stérsll breathabilivhinathe crotch

di sclosed in US. reglon ancbjh% cegﬁ? aﬁél? gf ﬂfo‘b&?{ b%l&. 'glrx& 'th% %gt"’i—ééér&g Smf§é}§c

Leakage- Resi st ant
whi ch i s i ncor portasishech aeipforremgat Paﬂels rlg%la@ni‘@lecﬁé 18 HB%H”P‘?? FF@‘&*P‘EE Ahey he
t opsheet 80 conprpréfesbla cﬁﬁlpﬁsira)w lof yhe rmdiériadnghitable forhRé hs enreniatax;cemsma&e; ad ned

to and extendig | el b "Ll Yo S DSV BN iRl imed Ot TP

primry |ayer 'S FEES na %o ta pi dly
penetrate thr ough¢mh°§'mem dl@ﬁ@?ﬁ‘ shs papkshegs seipfoergmpst lt‘lffés h%o‘?"ﬂ@ﬁfe &(?Pé“c The
two barrier filayREisasiSusad es he etfassialaer fonth aptvdimhantstof Fiauessdnt. Aldnkgge

out the sides of {Ne HIERA" udthe backyREe rdiRbRMLR' Bha ép'&oerﬂfpaWIﬁdr Qnore

strengthen the st

preferably conpl i Bifferablygreioingri; the centrakbagksheét fayes, the b ‘Eeﬁyre‘“%' RS er s
skin. The pri narymhaylematisely be|spadedoiaterally watwaed frnmtandgxot bejsecured (ethg ccmnl i ne)

to readily penet r@écgshgl 'Eueﬂ hal et mﬁ’c&ﬁet refnford] %&ﬁ%ﬁa@ bR Yadkgt @ TR
be manuf act ure ro g g a,{;ltgg t@e‘l:a suc ? (ﬂg{ 3}@95 ns;
reticul ated foamsteinforcemeghiayers; giges, ld}e ceptral acksheef layere 8 AR Yf
expanded forned f teinfercenmnt lapers H004r preferably each comprise a plastic film. the layers may .

joined together prior to being comibined into the pull-on diaper for ease of handling

20 during manufacture. The elastic panel members 78 are preferably positioned between
the chassis layer 1040 and the backsheet reinforcement layer 1004 to provide the
stretch laminates. ' :

While particular embodiments of the present invention have been illustrated

'and described, it would be obvious to those skilled in the art that various other changes

25 and modifications can be made without departing from the spirit'and scope of the

| invention. It is therefore intended to cover in the appended claims all such changes
and modifications that are within the scope of thls invention.

WHAT IS CLAIMED IS:



30 nonwoven webs of natural fibers, synthetic fibers. or a conbination of
nat ural and synthetic fibers. Preferably. the primary |layer is
manuf actured by Fibertec. Inc. of Landisville. N J. under the
desi gnation 6701. -I'n the enbodi mrent shown in Figure 3.
primary | ayerW@87363 preferably 35 noncoterninous with the R Eﬂ”ﬁ’:?g?"?s’r Sayer
so that liquid will not wi ck along and through the primary |ayer to

t he edges of the pull-on diaper. so t4laat liquids will not w ck
97/ 30671

PCT/ US97/ 02516 | | f—f”sr/
under neath and beyond the stand-up barrier cuffs forne “
| ayers. and sowmriglgLAmlsirawabl e materials may be ‘ \ m a‘mﬂl

c

side panels to pro Ice, str.on etch Iam nates pri mary sl ayer
preferably ovet ay 3“‘??5!6‘?9 g‘g H“Br?“meﬁ'e &  durface of the

absorbent core. nore preferably all -of the body surface area of the 5

absorbent core in af) | eashaskid RysricoinpikingiioffinuoiPshbdtale dates that are

di scharged into the pull-on diaper penetrate through the primary |ayer
where they are absorbed by the ‘absorbent core. The primary | ayer
extends. | ateral l'y outwar®iy &dieat desidschayingcancenfecdge, side gfigashlegatsiges Bent

core, preferably beyond the sintiel pegcempfisitg)® walibrid pikl ﬁﬂraembdlala}:rmdleast
|6 edges of 10 the or ot ch PhpBKEepeliiihy, SR RGT U pady |
the pri mary | ayer term natesand a seagypaneksntending 1&#‘6‘9& prtPardlygiEom feaghhasidh Ay 1 i er

llayer (i.e.. the terninatingsidel@anedfto tshi¢t side edgpy saithEdam panels dnd qaﬁssuld oned

adj acent the proxi mal edge) E’hésh&té‘%%({}‘wd&&wﬂ% éa?d nd edgB35'

renotely fromand i nboard of e proxi hcent T S8ise
context to nean that the'-prl ' | ayer term nates at the proxinal edge pI us
or mnus 15 snall areas of the primary |layer material that may extend

LT TSNS, o P YR R sl e | 9
_ having an end edge, side edges, leg edges, a central panel
" "comprising a waistband panel and a medial panel, side panels
extending laterally outwardly from said central panel, and a seam
pane! extending laterally outwardly from each said side panel to
" said side edge, said seam panels and said side panels extending
longitudinally from said end edge to said leg edge; and

(i)  a crotch region between said front regioh and said back region;

- - () afirst belt layer positioned so as to extend cominudusly laterally across
said front region from at least one said side panel to the other said side
panel, said first belt layer being joined to said chassis layer;

(¢)  a second bekt layer positioned so as to extend continmously laterally -
across said back region from at least one said side panel to the other said
side panel, said second belt layer being joined to said chassis layer;

(d)  an elastically extensible front stretch laminate positioned in each said
side panel of said front region, each said front stretch laminate
comprising a portion of said chassis layer in said side panel, a portion of

—



of the primary |layer when it i s manufactured—— In the preferred
enbodi nent of the topsheet 80 shown in Fitﬁure he barrier 20 |ayers 88

3
formthe elastic |leg features 52 U“‘mﬁu I Hl‘ﬁ“msketi ng cuff and/or a
barrier %g? oasid. preferabl ViEHes B8} sOT xthe stretch g-ahis :

In order to form %e gasketingfbarrier cuff elastic leg feature as shown in
Figure 3. the barrier layer 88 preferably has a flap portion 90 and a
stand-up (channel) 25 portion 92. Thegptand-up portion 92 has a proxi nal
edge 95 and a distal edge 95'. Wiile the flap portion 90 is
preferably a continuous se n';b%{ t he. barr

i.er |ayer 88, . he flap '
portion 90 may be forned FPoff Wﬂr'é’nﬁa‘dpf’g%gmﬁ?'[ 304 128, Faspic é’é‘é"lﬁlr“éeﬁ{bfro the
stand-up portion 92 so t heperatively jdingd with saicochagiis layanlad shid\festdhieitflayes reach
physi cal properties. said0fr6fR NEreRR Jaminktel teing Rl QNY Skiefsibld HAR lekle the
stand-up portion 92. In flﬁ‘%{a ith flap portion. 30 or the stand-up
portion, may be omtted e F%f’ﬁ&?“rom the diaper 'if desired. The stand-
up portion 92 fornms and defines the flap of the barrier cuff as described
in tJ_- S. ]fl- 79;- &4 (Bra?ﬁee)uy eﬂtﬁsiﬂ?%tmﬁtert]@:dﬂﬁiﬁ?_ ;ﬁfsilzibm iﬁteaaﬂsiug6 g
portion is preferably . L sSposed. en.the el ast, e er.s an
the | ongi tudinal centerl iﬂ%e. p to'% ga_-“_;)%%\féf%?'hbf bséﬂmgﬁcflf %ﬁg‘ﬁgﬁmt% | eg
menbers 96 and the side ethmpriging & pertian obsaisqhassisdayer in38d sige panel, atpottionof t he
crotch region 30.to creat gidses6ii beltl iayeg it bid Fid® Parth land® dE Rlastitganeli Mdnter
edge 95" is preferably no : ANV ' | n the ,
oull -on di aper in {:,@@%igg%ﬁ%&%d%%% bl & sSid SE%Rl %efoayer_, cac
PCT/ US97/ 02516 said back stretch laminate being elastically extensibleyjn at least the 5t

| east the crotch regi on 3@tek#d diréxtion;tahd st and-up barrier cuff. The ends of

t he stand-up portion are preferably joined to the underlying structure
of the pull-on diaper, the . primary lFayer. by closing nmeans 98. such as
any of the attachnentDneaitermisiestjlap seams jojaipg saif drpnt regioa tp Anid dack, eegion #hd- up
function of the barrier csgatel aphitclosdtiang saias poforrOtwo leg openings and a waist.

opening. '
2. A unitary disposable pull-on garment comprising:.
' (8)  achassis layer comprising a continuous sheet defining

@) a front region having an end edge, side edges, leg edges, a
central panel comprising a waistband panel and a medial panel,
side panels extending laterally outwardly from said central panel,
and a seam panel extending laterally outwardly from each said
side panel to said side edge, said seam panels and said side
panels extending longitudinally from said end edge to said leg
edge;, :

(i) = a back region opposed to said front region, said back region
having an end edge, side edges, leg edges, a central panel
comprising a waistband panel and a medial panel, side panels
extending laterally outwardly from said central panel, and a seam
panel c_xtending laterally outwardly from each said side panel to
said side edge, said seam panels and said side panels extending
longitudinally from said end edge to said leg edge; and



5 92 of the barrier | ayer 88 is_thus preferably—hydrophobic so as to

reduce | eakage of - exudates fromthe pull-on diaper. In a
preferred enbodi nent of the presentgm a“mmma“‘ east sone segnent of
the flap portwanyferef the barri elr’ﬂlmgm front reqjcciﬂ.lsg-g%‘z@;kd in
the back region 10 28 is subjected*tc méchdni &al"stretching in order to
provide the stretch amnates in the si de panels 64 and 64'.

respectively. Thus. at least the flapsportion 90. preferably the .
entire barrier layer 88. is elongatable. nmore preferably drawable (but not

necessarily el astoneric). so that the bargier |layer will upon
nechani cal stretching bg}’a‘;t %8"85‘3 regipnberween 5”6“3%?‘3@%%%%?“}“@8’%9& ed
such that it will not fully return to its original 15 configuration. In

especially preferred enbodi nggy &“gmyg;)%ﬁ%%h b@%‘e&ﬁ{ag@gnéa& i%rusgay{%jhgct ed

to mechani cal ‘stretching wthout undue ru ring or tearing.

barrier |ayers are preferabl §FBRBNELIVVOYRH Y ef erabl y drawabl e and
nost pref erably hydrophobic materials. Suitable materials for the
barrier |ayers inclggRcterized ifghty of the layers suitable for the belt

| ayers. A preferred material for ‘the barrier 20 |ayers conprises a o
spun- bonded pol yet hyl ene or polyethyl ene bl ended fiber web. A sui tabl e
material for the bal®)i era hagksheet pgsitianed ops#id e nuifapobfysaidshassisclafer haid Web
manuf act ured by Fi ber welpadksheet Bivind 0GRV inkh& qtgfsgaﬁnation
E1004203. 25 _ '-I:;?.%siglfalu le{- or? di axer\%r 2 c%d#c%ts%waﬁre esya%ﬁey provi ded-
with vents or apertures yer 314 gf Jngf, Surface oppositssald; puter, surfige, csaidy 4 por
to and fromthe interi orbaghsheehccopatisingya déntnel rbacksheet lhyer aandr @f backshdet

errb]?_di nment- t he apgr'tur aeinftRmERSkyer f oﬁeﬂlkﬂﬁ-m?id%?w&é@fﬁén dafd Em ' _
configuration, exudates vent e r.om | eakiing out 0O e areas -

adj acent the absorb%%@%grﬁégrb'ﬂteag? P‘Q%Hﬂ’eﬁéf‘g%"\}‘é%cw BYFOlERg t o be
exchanged in the productlignid imperviousand vapar pervicusso t hat the product does not
beconme excessively wetted by body - perspiration and unconfortable to

wear. Vents may addjtional.ly,be provided, in.other ., .panel g of the .
pul | -on product or @1 'cgr k’é‘?{dnl%gﬁ‘vg%éoqsgﬁf FPgho ﬁcf“hé”‘b et afetaid For
exanpl e. vents may be prQiG’FSHGB in the wai stband panel in the front region
or the back ‘region to provide ventilation and breathability in the

wai st band regi ons apf/ or, vank : Lkided i e ynitary .
wai st cap/ wai gt band f uar,':I ﬁ{a%‘&gﬁ%gﬁ%%gﬁﬁi FatTon e r}oglgme?ﬂ% ‘?‘f%%t .
side panel of said front region, each said front stretch laminate
comprising a portion of said chassis layer in said side panel; a portion of
said backsheet reinforcement layer in said side panel, a portion of said
topsheet in said side panel, and an elastic panel member joined with said
chassis layer, each said front stretch laminate being elastically extensible

in at least the lateral direction; |

0

) (6)  an elastically extensible back stretch laminate positioned in each said
side panel of said back region, each said back stretch laminate
comprising 2 portion of said chassis layer in said side panel, a portion of |
said backsheet reinforcement layer in said side panel, a portion of said
topsheet in said side panel, and an elastic panel member joined with said
chassis panel, each said back stretch laminate being elastically extensible
in at least the lateral direction; and - o

($3) interfnitte_nt lap seams joining said front region to said back region at
spaced apart locations so as to form two leg openings and a waist
opening.
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The pul | -on di aper woul d prefer / lity of vents within the
si de panel swo%a%oﬁ?nt s bei nE‘ “L a@m lﬁlgef ined patterrn, Mhigs and
smal | apertures. "The apertu s I n the range of about

0.3-2.5 mMmin dianeter wth the |arger apertures being preferably in
the range of about 1-2 mmand the smallgr apertures being in the range
of about 0.5-0.9 mmin dianeter. The apertures can be fornmed by

punchi ng hol es or apertures into the fabric or by form ng hol es by

aut ogeneous bonds ~ such as ultrasonic or thernmal/pressure techniques.
Such apertures ahd f chdispryable pulltansrment eharagierizedds they the garment\gompries:544, 069
i ssued ' to Cutler on March 6, 1951: and 10 U.S. 4.834.738 issued to

Ki el pi kowski et al. da) WheitB8ing1989; each of which is ~incorporated
herein by reference. Preferably, the apertures extend through all of the

| ayers of the product. all{jjof &fientlregwerimviog t he stretch lam nates in the
si.de panels. such that the vents extend fromthe inside to the outside
of the product. Alternatively atdatal panel havdsy Swaisihana phoel i amiedial panelpne or
more of the layers or they maysaudmedidl paebhdt béindgatierdds 15 rat her than

hol es. _ Breathability may alternatively be provided by making
the materials of the  pullagge pinglREitioned oft btk EidOsf sRMtraPRaneEab!| e
materials such as are known lneich@aidiﬁ&epanelbeinEQl&stﬁiﬂgr&HeﬁsméiﬂQ_tEHﬁ%&! s layer
coul d conprise a breathabl e (vapei dpatisRakie) but 2 | i qui d inpervious
plastic film The elastic panel menbers nay be open material such as
foams, scrims. nonwovens. or bgeatahliexehailIReRIY Surhhdd Toni &l 4 k-
enhance the breathability of t'he pul I@ggtn g‘@'i[)i'aper. ¢ &%%E’The
pul | -on diaper 20 of the piesent.nyventd can be applied by a caregiver or
25 be self-applied by thg{'ﬁﬁeafme”?d.knl %%%agﬁpy t he wai st” opening 36 will be

expanded to . allow the weargr | [ ne.of. their, feef .into one of
the | eg openings 34. The ot'hera?&tr:{. ?’ngf‘%f‘a“f’ﬁ‘g‘ﬁ?‘“g@%‘éﬁ? ed ?‘?\‘{i%pf% ot her
| eg opening 34. The pull-on di 5’(5%?‘ % Pﬁeﬁmﬁgf ’ . '

' | © aside panel positioned on either side of said central panel,

each said side panel being elastically extensible in at least the
lateral direction; and '

a seam panel extending laterally outward from each side panel;

~ (iii) intermittent lap seams joining said seam.panel in said front
* region with the corresponding seam panel in said back region
-at spaced apart locations such that said belt is continuous;

* said belt comprising: |
a first be_lt. layer extending continuously across said front _region, and
a second belt layer extending continuously across said back region;

an elastic panel. member'dperatively joined to said first belt layer in
each said side panel of said front region;

an elastic panel membef operatively joined to said second belt layerin
each said side panel of said back region; and

(b)  an absorbent assembly joined to said belt at said front region and said
back region so as to form a crotch region which fits between the leg
of the wearer, said absorbent assembly comprising an outer covering
layer and an absorbent core joined thereto.

——



up over the torso of the wearel;i—m—e—i—t—s—me&r—i—ng—position The force wall
created by t he ch lam nates especially assists in

sel f
application of the puI I -on di aﬂ u ?" lllﬂﬂl] uﬂ!l t he product to be pulled
up over the bwbt,g,g&;l rather th i ng. The pul |

di aper is then woirn and can contain and hol d |scharged bod)r Jﬂ?&%(?’ég The

pul | - on diaper is renoved fromthe wearer by either pulling it back
down over the legs or tearing tkge portions of the pull-on diaper

adj acent the seans. 35 Figure 5 shows a perspective
cross-sectional view . of an alternative enbodi nent of the pull-on .
di aper of the present, invention. As shown in Figure 5. the WO

97/ 30671 ' '

PCT/ US97/ 02516 4. A unithry disposable pull-on garment comprising a front regi@and a back
chassis layer 540 fgpioh, daldcfrdnd fedionsadd fsasea&f&eﬁan bb&xap;s& Muép% 220. The

h I h hi
cmbodi ment, 1 he chalet éﬂé’%“?'ﬁﬂt‘ﬁ%%%&"ﬁa%%‘f’% i s e o b

pervi ous nonwoven wepacedpRart logaioss.s | ayer 540 is preferably the nonwoven
mat eri al di scussed previously herein with respect to 5 the formati on of the

primary layer qf th ' ﬁ@% Jhe fi elt layer 542 is posi tioned
adj acent the o%te S‘l‘i‘""?%ig a)bl% t%eéa%h%{'gg?@m er 540. The second belt
| ayer (not shown) also is positioned adjacent the outer surface of the

chassi s | ayer. (af\ddid ¢hassialldyyr compeising & edntiRgows Sheeedeshmyer 510. preferably
conprising a liquid inpervious plastic film is positioned on the

inner surface of the firgt belt layer 542, on the outer to surface 577 of
the chassis |ayer 40, sdDas BoTHregian faving: an iend edgey sidehesigen |l edgesli mper .

The el astic panel menbers 78 cemrml pamel wmﬁdgbabamadtph&lﬁﬁlﬁﬁﬁie&ai gaar 540

and the first belt | ayer o) Tay ﬁé | a at The
absorbent core 84 is #d ?abf&x{)eg% |oneg°on ﬁg&‘%&i c%'g’H] e" 577 of
the chassis |ayer 540, pr ef e p)feam panc}, grtending l@ﬂ#@“ﬁﬁﬁ%’@l"ﬂy ﬁaW*BSPai and
the central backsheet |ayer 5ilie.pafdictobsaidr sidy edpef bsid seam panels and said side

panels extending longitudinally from said end edge to said leg

edge; )

(i)  a back region opposed to said front region, said back region
having an end edge, side edges, leg edges, a central panel
comprising a waistband panel and a medial pane!, side panels
extending laterally outwardly from said central panel, and a seam
panel extending laterally outwardly from each said side panel to -
said side edge, said seam panels and said side panels extending
longitudinally from said end edge to said leg edge; and

i) a ct_'dtch region between said fro;lt region and said back regioh;
haracterized in tha
(t)  an elastically extensible front stretch laminate positioned in each said

side panel of said front region, each said front stretch laminate being
elastically extensible in at least the lateral direction;



15 514 of the elastic . leg feature preferabl rise arelatively narr ow
strip of materi al (a barwu—apﬁﬂég?gpthe i nner surface 576 of

the chassis | ayer 540 such as is shown !\k i\ he above referenced U. S

1,665,275 1o Lqusaecne, Tl aps aINAININNMI T my* sompiin.e

plastic film 20 As ¢hoWwn in Figure 5, the stretch | am nates

additionally conprise a rei nf orcehrgent | ayer 512 preferably positioned
bet ween the chassis |ayer 540 and the el astic panel menber 78. The

rei nforcenent |ayer 512 acts to "strain reinforce" the stretch

lam nates to allow t@p defRiEReRashedibleStatesGit triifitd positioR€d irPfachRGd
stretch 25 |amnate V\nth%utmge?egt |£§ Ikorca.l t ealis .{Pr ‘Q‘O%h%ihl n the stretch

| ami nate. As previously -9¢ Pajfl OF Sud keck 1egion ofEh Suf he oh Jpunate HERE bl e
than other materials, espsasticallyextensible incat least thedatemal ditectiamandg f or ces
encountered by the nechanical stretching operation done on the stretch

I'am nates. Thus, the,join : : [ rial-wth a.less
strai nabl e mat ed?al l&%@‘?%\%ﬁp%& §§T‘{)“§ns§?%°§t P%?ﬁ%négfgué. d&“ﬁ{g r%"#“l. be
strainabl e to such a hi glipifedapast lngationgise 17810 form Guo tleg ppenipgs and EpWiistg of
the materials. This is expedagal |y important in the present enbodi nent
where the chassis |ayer 540 conprises a nonwoven fabric. Since- t he,
chassis |l ayer 540 acts as the topsheet for the pull-on diapéer 520. the
chassis |ayer 6 5k ggrmentiof antene of the piseeding &%meemmmm chis
readily |iquid pervi gudfas joiii said front sdibatk sesm gareBnogetgr. not as drawabl e as
ot her nonwoven materials. Thus the chassis 35 |layer 540 of this

embodi nent will tend_to shred_or, tear when it undergoes the nechani cal

stretching oper & i onThegarmentof fising b pberen said foptseawm pansis-ovedsmtaid back seamyy o

WO 97/ 30671 panels. . ) :

PCT/ US97/ 02516 ' . 35 512.
-which is a nore drawabl e material than the chassis |ayer 540. when

| aminated to & thah%msmsofﬁiaygﬂ @wubf%s%cmamwtm’@v%m&

bri dges or spans t heindiviiusl Honds, kaid clusters being spaced apart from one another to provide
‘an unbonded portion. ' :

9. The garment of Claim 8 wherein the unbonded portion ranges from about 20%
to about 65% of the seam length. '

10.  The garment of Claim 8 wherein said seam comprises a cluster adjacent the leg
opening having a height of at least about 20 mm.



chassis layer 540 to allow the overall stretch lamnate to not fail or have

hol es during use. The reinforcing layer 512 nmay thus
conprise a nunber of materials that are drawabl e to provide the
-necessary streggtb.imn the stretch |am nate.. Exanples of. such perusorinasis
reinforcing layers include plastic filnms, apertured plastic filnms such as
DRI - \EAVE mar ket ed by The Proctgr § Ganbl e Conpany, or nonwoven webs.
Preferably, in 10 order to provide /g thability in the stretch | am nates.
the reinforcing |ayer conprises an apertured plastic filmor a -
nonwoven material. More preferably, the reinforcing | ayer conpri ses

t hose nonwovens useful as the belt |ayers and described herein.
As previously discussed, the reinforcing | ayers are preferably positioned
15 adjacent the weaker |ayers to provide themw th strength. In the

enbodi ment shown in =~ Figure 5. the reinforcing layer 512 is preferably
positioned on the outer surfdce 577 of - the chassis | ayer 540 al t hough
it may be positioned on the inner surface of the chassis - layer 540 if

desired. Additional reinforcenent |ayers may be provided in the stretch
| ani nat es and positi onedag@dj acent any of the el g@Bnts thereof 20
Figure 6 shows an alternd&;ve entdddi menigoof the/ pul | -on diaper shown in

Figure 5. The chasggs |aygr 640 f nctiong as the topsheet. The first belt
| ayer 642 is podNtiongd on the outen surfpac@8677 ofsbhe chassi s | ayer
640. preferably direct Felzant _the chasgis |aye

40 in the central

dopening. A central

backsheet og-l ayer 6 P&l tior : pefice 612 of the

first belt Iaﬁ§>ﬁ$qah g, i i) #Te | 22{of the pull-on

di aper 620 in the cr . anel of the front
regi on and thgﬁ? i oned -

between the c : Jé?uw’%ﬁz. Si nce
the first belt - 642 extpe t absor bent '
core 84. the first belf Iggpr4%ﬂ2 ~l'iquid pervious.

The first belt layer 4 _nmay 'thus onded
pol yet hyl ene fi ber nonwovespater

it 35 is rendered sufificiently TETSGEETVIQ
surfactant. One2d mor e 1 ei BEor c SRS

~in the side panels tovprevent! undgg:. ' 82

-
___________
---------

L Syt

By
)
g
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rlpplng or tearing of both the ChaSSIS | ayer. 640 and the first belt layer
642. : wo9sokhoure 7 is a perspective cross-sectional 2
further alternative enbodi nent of the pul I -on di aper shown I n Figure

5. In this enbodinent the 5 absorbezg gore 84 is positioned between the
chassis layer 740 and the first belt } 742. Since the first belt
| ayer 742 need not be |iquid p&¥wjous since it is positioned on t he

garment surface of the absorbent cere 84. the first belt layer 742 is

preferably dr a N edala:s iloes the materjals previously described

herein for use as thg¢ belt ' | ayers. The central backsHeet | ayel 710 is

positioned on the ou Qr surface 712 of e 10 flrst belt | ayer 742 to form

t he outer surface 22]df the pull-on di 720 inithe crdtich rlegi on

and in the ce al-pgrel of tihe.front.. reglon"and.Lhe back region. j{A

r ei nf or cenent ayer {riot showvn) may al so be p03|t|oned between t he |chassis

| ayer 740 - and the el astiic panel nmenber 78 to rel oride the chdssis

| ayer 740. 15 Ri 8 is a cross-sectional: df anes terlnati ve
fi guidtion of! t he present. |nvent|on As shownin

barrier cuff cg&
Figure 8, the it he baririer cuff &Em,conpr|§es 'k he stangaup
portion 892 of the b;rrler | dyer 88. The barrier cuff 81Q jas?@ praxi ma
edge 895 and a distal ‘edge 812. The proxi nal . edge i895 is ijjoi ned to!the
chassis | ayer . 8440 to prGV|de a seal to preverit mnckln and | egki ng of
exudat es out of the s\de of tihe 20 | eg -openi ngs. :The di g¥/al edge §12 is
formed by folding a poftion df the barrier |ayer 82 onto itsellf and-
around the el astjc gpaci hg neénbers 949-The el astic spging - menbers 94
are operatively‘oined to g flap, the" harrier |ay 88~7yn an el dstically

contractible condition adja enLugaLg"ngLaL_ggggnﬁl to cause the distal
edge 812 to P : A
i .68 68... | |
ﬁo
74~ | 58 58 ' S
~—] § 56 - |
: : : !
B ¢ et Y
| B s 71
o SnRRE B T
72~ | | : T~
. P 60 ‘ |
' Y-



stand-up away fromthe prinary layer 86. A containnent |layer 814 is joined
to the 25 flap. the barrier |ayer 88. The containnent |ayer 814 is

preferably a liquid inpervious - filmto further prevent |eakage through
the barrier c The contai nnent | ayer 814 prefer [Ses a
pol yet hyl ene ¥L$n1 he contai nment | ayer 814 preferably apéMP&Q ¥ rom

just laterally outwardly beyond the ﬁYPSInal edge 895 to a point

i nternedi ate the proxi mal edge 895 a he distal edge 812. In the
enbodi ment - 30 showd8y n Fi 058 828. theggontainnent |ayer is Q%S|t|on

bet ween t he fol ded OQE{ pontiOrs of the flap The co 'alnnent | ayer
814 extends beyond thax ~adg

i nper meabl e seal at {tj
preferably does not |&;
about 6.35 mm ({d
br eat habl e porl?&#r§3.
heal th. Thus, the ba
base of the barrier
97/ 30671

PCT/ US97/ 02516 il
pertious adj nt---t'ie}|d||E
breathability of g
"barrier" is created iH
joined with said'fle£ (i

preferably at |east & [t LL.S mm (about 0.5 i h):
menbers 94. The S|gp ? $|ﬂStIC spaci ng memig
to the flap between th ~u\$ fiap and the cont aiiy

N i el i e | a)‘er 814
' ils embodi nent -
‘ 0 providée a
i ntai n godd skin
) i npervi ods at the
di Ing t WO

37 1 gas
Nz’ﬂnd 28
A. secondarjy
894 5 operdtively
f grsaid di stjal edge:
el astic gpaci ng
s preferabliy joined

—
—

F edge 812 to enhanCe (i
Affrier cuff 40 . '
jecond el astTtT spa0|ng TRNE
Tedi ate said prOX|naI HHoe

cont ai nnent | ayer 78-nost ief erabl y ) jOlned ap1'at spaced

apart zones (adjacent the {tgxinnl edge 895 ang: ! ded
over portion of the flap) du ¢h t hat an |nterned|ate portion of the
contai nment |ayer is unseCLrad 10 the flap. théisecond elpstic spacing
menber is Y S -
oy 40 7 H
S
S I
R 30
- o 2
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7 1 Y
N ] N
3 i W\ 3 I
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preferably joined to the flap adjacent this internediate portion such that
t he second spacing el astic nenber tends to space the flap away from

t he contai nment |ayer 814 to forma pocket. The second el astic spacing
menber 894 thus proyides a nore 15 breathable section of flﬁ@”ﬁghﬁ%ﬁpt t he
~body since onNV’ & onwoven flap contacts the body. The secon

el astic spacing nenber 894 is preferz&ly operatively joined wi-th t he
flap at a | ower force than the el astt lébacing menbers 94 so as to not
affect the functionality of the elastic spacing nenber 94 but to space
the flap away -fromthe - contai nment | ayer 814. The second el astic
" spacing nmenber 894 is operatively joined 20%in an elastically contractible
condition, preferably being secured only adjjacent its ends such t han
an internediate portion is unsecured to e/flap N.e., it is secured in a
manner to forma drawstring elastic as '\\Q-scrib;d in US. 4.816.025
entitled "Di sposabl e Di.aper Having nproved Leg Conform ng Cuff'’

i ssued to Ri chardson N\Wwhi ¢h is incorporated herein
by reference) to allow thge SN '\\ \ el Astic nmenber 894 to float
within the flap, within the spagk N ¢ flap and the

contai nnent |ayer, so as ' : flexibAity as well as
atlabl e nonwoven fl ap

N

away from t he gont a\nment Ifayer X M\ act € body. 30 As a
further preferred efbodi Pe Poapr i cyf f enbodi ment the
cuff height and spaci™NQg Qq : Z Hadj Bted by the way the
barrier cuffs are\ i f Fi gure 8A shows how
the barrier cuff 810 may\ - : ' pgheet 8@ to optinize the
cuff height and cuff spagiWg. _ e of e flap is joined
to the diaper, typicallyith , + : aterally 35 inward
fromthe proxi mal edge & N Ing ngar g at about half the cuff
hei ght (adjacent the sefond el pgtic spRefr bnBer®894). The distal edge
812 is then VO ¥ / e
PCT/ US97/ 02516 °§8
e
3
| / Y
- =]



folded laterally outward back toward the proxi mal edge such that a first
barrier segnent 820 and a second barrier segnent 822 is formed. The
outer surface of the, flap in the second barrier segnent 822 is joined
to the outer %?ﬁ gnof the flap in the first barrier spgfesddie at
the ends of the ap by a second closing neans 818. The 5 fold provides a
w der cuff spacing and a taller CUff;Qﬁégh in the crotch region 30 to
significantly inprove | eakage perfor (especially BM containnment). It
-shoul d be noted that t Iocatlon of the sgcond cl osing neans 818

al ong t he segments can be varled to vary the cuff height and cuff
spaci ng.. The cuff hej —paraneter_for
pul | -on garnents singg t he barrler cuf f may- cause diffigqulity in 10 A
application since thg arer' s fodt nqg_get tcaught on ith| |The cuff height
is preferably AN:] t han about: 44 nn1(abodt 1.75 1 ), nore preferably

bet ween about243]<§p e |anrf";?,'ﬁ'}’{]:r'"ZfZl'"E,"'rﬁi{7 about into about 1.75
in) with the cuff [[1{s t'he crptch i oreygi I ifng from about
63.5 nm (about 2.5 ip)iffffommiout: 90 pm (abodt 3.5 | 48 Figure 9
shows an alternative| &hfif L i l he pregent iin “whi ch
vents 54 are p[ﬂyldej i s:de p‘nels and a pgoy t he chassis | ayer
940 has bheen “Tetoydd hdomed") in @ach wailg anel . Thisgsg
portion of the chass Bl RN H hats been {r enpvie r to provide
enhanced breat habi | i{y{iilf wai st pand parels 60 60'. The belt in
t he wai st band panel s H110 i ses|the regpectiiv yer (flrst 20
belt |ayer 42 or sec DeE Iayer 14), thg prihg‘ 86 of the
t opsheet 80. and in Gertplin segnents tlthe upiitlg I st cap/ wai st band
82. Since the belt |ayer § 3 primgry | ay: the topsheet are
bot h preferably nonwoven bs ef vapor wﬁlliﬁ: al l owed to _pass
between the interior and exigaglion\ol..the. pul:l-ohidlfaper. thereby
enhancing the overall B#4 1L iy\yiof ggne [pul | & |di aper. The vent $ 54 are
simlar to 25 those previoliglly~\de¢rf irei-niiand provi de enhanced
breathability in thgost+de T pyne 210 shows ;a still
further alternative enbodi of/t; ‘ t he present
i nvention. The chassis® _ La ‘he belt layers. The 30
chassis layer 1040 al so proxi S th p7of—t88 pul | -on di aper
1020 in both " the front glon t he bqek regtmnu and the crotch region.
In this enbodi nent the h§g§| | apdf 1040 preferably conprises. a
nonwoven web to give thgoovtrajl pUII-on qiape’ the Tegb and
appearance of a cloth garneri;,lh ﬁtopsheet 8@—0 npfises a prigary
| ayer 86 and a pair of b82riler::l aygnqs 88. In it hi §! eTbodinent the pull-on .
35 diaper 1020 is Fnrgg}hy*ﬂﬁﬁéh a ‘qonposi tg packahggL,Lhafgacts'as t he
‘backsheet for the MR e Y EET

i

A &
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absorbent core 84 and as reinforcenent |ayers for the stretch lamnates in
the side WD 97/ 30671 _ :

PCT/ US97/ 02516 39 panel s.
In this enbodigggﬁ ﬁEEe backsheet conprises a central backsheggirsdyesi6l002
and a pair of 8924 rei nforcement | ayers 1004. The central backsheet

| ayer 1002 is preferably a liquid_ipmpervious filmto contain exudates
within the absorbent core 84. HowblLd. since the central backsheet

| ayer 1002 need not be subjected to mechanical 5 stretching. it can
conprises the liquid inpervious, vapor pervious filns such as

previ ously described herein to give the product overall breathability in
the crotch region and the central Rpanels of the front region and the
back region. Since the backsheet [r &}

subj ected to nechanical stretching,

materials suitable for g

described herein includi

enbodi nent illustrated,
pl astic fil msuch/as is
of Figures 1-4. Althoy
rei nforcenent |ayers
t he central backsheet
alternatively be spaceg¢
central backshee
act as independent
backsheet |ayer 1002 &
preferably each conpri\se{a pf astic f
together prior to bei Aig gonfji ned i nty
handl i ng 20 during ‘ Th{
preferably positioned
rei nforcenent | ayer

preferably conprise any of the

nt |layer as 10 previously

RS \\plastic films. In the

r&nf & cenent | ayers 1004 conprise a
\ Q s layer for the enbodi nents

t\hat the backsheet

preferably are joined to,

y cenent |ayers 15 may"

; #d not be secured to the

e bHcksHeet r&inforcenent |ayers

lce beth the central

enment | ayers 1004

fs may be j oi ned-

di aper for ease of

jel nmenbers 78 are

ayer 1040 anght he backsheet

f e h-J‘_am nat_gﬁ.
>




Wil e particul ar enbodi ments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various
ot her changes 23 and nodifications can be made w thout departing fromthe

spirit and scq,gg9 fostine invention. It is therefore intepgpfisémasgver
i'n the appended Clains all such changes and nodifications that are
within the scope of this invention. 115 WHAT IS CLAIMED | S:

WD 97/ 30671

PCT/ US97/ 02516 _ _ 40 VWHAT | S CLAI MED
| S: 1. ° Awunitary disposable pull-on garnent conprising: (a)
a chassi's layer conprising a continuous sheet defining (i)

a front. regi on having an end edge, side edges, |eg edges, a

central panel conprising a waistband panel and a nedi al panel,

side panels extending laterally. outwarg!y fromsaid central panel,

and a seam panel extending laterally ¢ \\crdly fromeach said

side panel to said side edge, said sepg nel s and sai d side

panel s extending longitydinally from/sai d\gnd edge to said | eg

edge; : i N opposed to said front region,
sai d back region g an end edge, side edges,

| eg edges, a centfpl p3 conpri sing a wai stband
panel and a medi al\ pang

677

Fig. 6

620

o
<
©



extending laterally outwardly fromsaid central panel, and a seam

panel extending laterally outwardly fromeach said side panel to

sai d side edge, said seam panel s and said side panel s extending
longitudinally fromsaid end edge to said | eg edge; and

(iil) a crotchV@8YOEH between said front region and said bacKCFE§TEAS
characterized in that L (b) ~a first belt layer positioned so as
to extend continuously laterally acr&45 said front region
fromat |east one said side panel to the other said side :
panel, saird first belt layer being joined to said chassis |ayer,

(c) a second belt |ayer positioned so as to extend continuously

| ateral ly across said back region fromat |east one said
side panel to the other said o si de panel, said second belt
| ayer being joined to said chassis |ayer, (d) an elastically

extensible front stretch | am nate posifN\oned in each said

si de panel of said front region, each /saNd front stretch | am nate
conprising a portion of said chassis i'n sai-d side panel, a -portion
of WD 97/ 30671 \\ PCT/ US97/ 02516

41 sai\d \&Lii~éelt sai d side panel, and an
g\_ _

el asti c panel nenber
ens

| ayer or said first bely
| am nate being el asti cd|
| ateral direction;

Fig. 7



(e) an elastically ext ensi bl e back stretch | am nate positioned in each

sai d si de panel of said back region, each said back
stretch |anminate ~ conprising a portion of said chassis
| ayer in said side panel, a portion of Sa'dpé%ﬁggﬁngﬁlt

| ayer “i'n sai d W0@#N6@#el , and an el astic panel nenber
operatively joined wth said chassis | ayer or said second belt |ayer, each
sai d back stretch | am nate being el as®f |1y extensible in at |east the

| ateral direction; and () intermttent |ap seans joining said
front regiron to said back region at : spaced apart

| ocations so as to formtwo | eg openi ngs and a wai st

openi ng. 2. A unitary disposable pull-on garnent conprising:
(a) . a chassis |ayer conprisrn%Ha conti nuous sheet defining
(1) a front region having an g edge, side edges, |gg edges, a

central panel conprising a waistband\panel angg4 nedi al spanel,
side panels extending laterally outwakdly fy0Om said central panel,
and a seam panel extending laterally omwafdly fegm £ach said

si de panel to said side edge
panel s ext endi ng | ongi t udi nzﬁgpﬁre-m.s
edge; (i) a back
sai d back region B6~ -

| eg edges, a central pa
panel and a nedi al panel,
| ateral ly outwardly from SarePcanpra/rS
panel extending | atgjal 'é-?"’ ‘ 4?\ QR Loz
sai d side edge, saiUl’ seanmypaqg & y 1\".-«\;‘»;' ext endi ng
longitudinally fromsaid & ‘fefgs,; '

3 to said |l eg

1qdi on oppgﬁgd to said front region,
ﬁ'hlvih-' end edge, side edges,

: 8&i ng a wai st band
ext endi ng
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WO 97/ 30671 ' ~ PCT/ US97/ 02516

42 (ii1) a crotch region between said front region and
sai d back region; sai d chassis |layer having an
outer surface and an inner surface’ a ,ggﬁmglgl ng a
nonwoven web; WO9738671  characterized in that (b) Bér backsheet

positioned on said inner surface of ﬁj@&hﬁhassis | ayer, said _
backsheet having an outer surface adj said inner surface of said

chassis | ayer and an inner surface oppositi{zﬁBQgguter;?vgace, sai d
yer

backsheet ‘conprising a central backsheet |a and a bgcksheet

reinforcement |ayer positioned laterally outwardly fromsaid central
" backsheet |ayer in efdh|ls panel sakd i%ntral'ﬂackgﬁ.et | ayer being
| i quid inpervious and e[yl9y§_"_ ,(c)o Ili qui d pervi ous

mmeoni fy »

t opsheet positioned ¢
backsheet;

| am nat e positioned
regi on, each said fr
portion of sai S¢4
sai d backsheet Tern{d

bt stretch
Hlel of - said front
conprising a

yat

oald
fichi | ani nate
iin said side pane! |

T8
> ) —

S W—
L
",

7

Iayer in said side: pdf \ @4 of said
topsheet in said si s and an el astic panel @h, 6l ned with said
chassis | ayer, each s At stretch | am nate:be efidsk i cal |y

ext ensi bl e 'n at | east the Iatera @t ) on;

DLED B0
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(e) an el astically Hlibl e back st4etch | ami [nA sjtioned in each
sai d ne] of said back rég| # sai d back
stretch | am nate 1 . conprising a por i sai d chassis

| ayer in said side panel @ |@Jt|on of
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sai d backsheet reinforcenent |layer in said side panel, a portion of said
topsheet in said side panel, and an elastic panel nmenber joined with said
chassi s panel, each said back stretch lL.am nate being el astically extensible
in at least the lateral direction; and - (f) I nt egm gmhslap
LY 4 ) - ) : . 16
seans j oi ning WP ® ot region to said back region at *Erhs _

spaced apart |ocations so as to fonntfyiéeg'openings and a wai st

openi ng. VO 97/ 30671 1

PCT/ US97/ 02516 _ 43 3. A
di sposabl & pul |l -on garment characterized in that the garment conpri ses:
(a) a belt having ' (i) a front region having

a central panel having a waistband.panel and a nedi al panel,

sai d nedi al panel not bei ng gathered; _ a side
panel positioned on eithgr side of said centraf® pael , '
‘each said side panel beifg el astically exteng ple igh at |east the

arseam panel extending

| ateral direction; and N \\
| ateral |y outward fron1eaC\‘Jd~ pPARE
_ : 0

1020
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(i) a back region having a central panel

having a wai stband panel and a.nedial panel, : '~ said
medi al panel not being gathered;. _ a side panel
positioned on |th i de of said central panel, .

each said si de gﬂg't% ‘zel ng elastically extensible in at | eastpqrﬁjeswms_m

| ateral direction; and /15 a seam panel extending

| ateral |y outward fronteach si de panéz (rii)

intermttent |ap seans joining said seam panel in said front
region with the correspondi ng seam panel in said back region
at spaced apart | ocations such that said belt is continuous;

said belt conprising: a first belt layer extending
continuously across said front region, and a second belt

| ayer extending continuously across said back.region; ' an
el astic panel nenber operatively joined to said first belt layer in _ '
each said side panel of said front region; _ an elastic
-panel nenber operatively joined to said second belt |ayer in.

each said side panel of68%jd back regi on;3:nd1200 (b) an

absorbent assenbly joined te_said belt said front %egion and said

back region so as to forma crot ch regigpn whifch fi etween the |eg

of the wearer, said absorbent assenbly”conpyi sing an outer covering
| ayer and an absorbent C - THereroy/ I
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WO 97/ 30671 _ . PCT/ US97/ 02516

44 4, A unitary disposable pull-on garnent conprising a front
region and a back region, ,said front region and said back region
over | appi ng ongoaR@deher . and at | east one interm ttgtrnlsdhesRa™m
joining said front region to said back region at spaced apart

| ocati ons. 5. A unitary dlsposisliépull-on gar nent conpri sing:

(a) a chassis layer conprising a ¢ irruous sheet defining

(1) a front region having an end edge, side edges, |eg edges, a
central panel conprising a waistband panel and a nedi al panel,

side panels extending laterally outwardly fromsaid central panel
and a seam panel extending laterally outwardly from each said

si de panhel to said side edge, said seam panels and said side
panel s extending longitudinally fromsaid end edge to said |eg

edge; (i) a back regi on opposed to said front region,
sai d back region S haV|ng an end edge, side edges,
| eg edges, a central panel ' conprising a wai stband
panel and a nedi al panel, side panels ext endi ng

|aterally outwardly fromsaid central panel, and a seam

panel extend20Qp.0ateratty outwar dtyfromeach—satrd—s+de—paret—to-
said side edge, said seam panels and sai d side panels extending

|l ongitudinally fromsaid end edge to said | eg.edge; and

(iii) a crotch region between said front region and sai d back region;

1600.0

-—d
N
O
o
o

3

FORCE (gm./in.)

400.0

0.0 160.0 3200 4800 840.0 800.0
: ‘ % STRAIN (%)

Fig. 12



characterized in that- (b) an el astically extensible front

stretch | am nate positioned in each said '~ side panel of
said front region, each said front stretch | am nate being -

el astically exy89sidghie 1 n at least the lateral direction, rerusiidzsis

97/ 30671 ' -

PCT/ US97/ 02516 / - 45 _ (c) an
el astically extensible back stretch Vgn]l%ate positioned in each said

- side panel. of said back region, each said back stretch |am nate being

el astically extensible in at least the lateral direction; and : (d)
intermttent |ap seans joining said front region to said back region at
spaced apart |locations so as to formtwo | eg openings and a wai st :
openi ng. 6. The ganent of any one of the preceding clains wherein said
intermttent |ap seans join said front and back seam panel s '
t oget her. 7. ~ The garnent of Caim®6 wherein said front seam panel s
overl ap said back seam panel s. 8. The garnment of daim?7
wherein said seans conprise a plurality of clusters of i ndi vi dua
bonds, said cl t§§f bei ng spaced apart from one another to provide

an unbonded pofrtiTon. i '

- 320.00 :
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g 240.00 - ~-@ 200%—
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9. The garnment of Claim 8 wherein the unbonded portion ranges from about

20% - to about 65% of the seam | ength. 10. The garnent of Claim
8 wherein said seam conprises a cluster adjacent the | eg openi ng
havi ng a height of at |east about 20 mm
WO 97/30671 _ PCT/US97/02516
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