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PCT/ US96/ 04303 DI SPOSABLE_PULL- ON_PANT FIELD OF THE | NVENTLON The. present—-
invention relates to disposable pull-on garnments which are donned by
inserting the wearer's legs into the | eg openings and sliding the garnent
~up®nto position about the |ower torso. Exanples of such disposable pull-on
" garments incl wesesaposabl e underwear, pull-on diapers, trai nPREUSMMI3 ang
di sposabl e panties for nenstrual use. The present invention nore
particularly relates to unitary di sposabl e absorbent pull-on garnents such
as pull-on diapers, training pants, incontinent pull-on briefs, and the

i ke, which provide inproved wearer confort, increased |eakage protection
and sustai ned dynamc fit. BACKGROUND OF THE | NVENTI ON | nfants and ot her

i nconti nent individuals wear disposable absorbent articles such as diapers
to receive and contain urine and other body exudates. Absorbent garnents
having fixed sides (e.g., training pants or pull-on diapers) have becone
popul ar for use on children abl e t DISROSARLE ILIONPANIre toilet training.
In order to contain body exudates as well as to fit a wide variety of body
shapes and si zes, these pants nust fit snugly about the waist and | egs of

t he wearer w thout drooping,” sagging or sliding down fromits 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 nust have
elastic extensibility in the waist and legs with the elastic features
providing a high degree of stretch. Many training pants and pull-on diapers
use conventional elastic elenents WD 96/ 31178
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The present invention relates to disposable pull-on garments which are donned
by inserting the wearer's legs into the leg openings and sliding the garment up into
position about the lower torso. Examples of such disposable pull-on garments include
disposable underwear, pull-on diapers, training pants, and disposable panties for
menstrual use. The present invention more particularly relates to unitary disposable
absorbent pull-on garments such as pull-on diapers, training pants, incontinent pull-on
briefs, and the like, which provide improved wearer comfort, increased leakage
protection, and sustained dynamic fit.

FT 1

Infants and other incontinent individuals wear disposable absorbent articles 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 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 stretch.

Many training pants and puil-on diapers use conventional elastic elements



secured in an elastically contractible condition in the waist and |eg
openings. Typically, in order to insure full elastic fit about.the leg and
“the wai st such as is provided with durable undergarnents, the |eg openings
-and wai st ‘opening are encircled with elasticized bands of rubber or other
matérials positioned along the curve of the opening. These pants are
"typical |y chamemeémii?sed as "bal | oon style" pants because of tHEEHHPBEtI on
.caused by the elasticized bands in specific zones of the product while the
remai ning materi al tends to bl ouse. Exanples “f such training pants are
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the wearer's body |eg to, | ncreased 1N ence n .mar ki 0 e,,
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regi ons. These ad%u%gl? eg%té}és{ii&(’: strg_ﬁﬁg’hg%tm Sﬁ(_cfsgor\?ét}?t%?HighgférPfgﬁfrra c‘):ﬁ't
and back wai st parkh§ nfroy rlasfig hands wsed i the, waisicorening and she lsg oppringsialsertsadhto
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exudates to wick or flow out of the waist. This gathering of the absorbent
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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 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
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
in that the product does not appear as aesthetically pleasing as the balloon style pants.

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
expands to 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
process. The seams must be made extremely strong and capable of handling great



Anot her type training pant is shown in US. 4,940, 464 issued to Van Conpel,

et al. on July 10, 1990_ wherei n_a_panL_J_L,k.e=g&aE.nL i s formedby—attachi-ng

di screte stretchable nenbers to the side edges of the nmain body of the

. garnment. This stretchable nmenber allows the article to fit variations in
si e as the stretchabl e nenber expands to neet the size of t r
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Sept enber 21, 199 sc 0ses '‘a pant having stretc panel s as
wel |l as el astlc vBAeMands and | eg bands. The stretch Iam nat es in the side
panel s provide stretch in the sides of the product to better fit the pant
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di scl osed therei rrepxrqf\xhemar& to pysreqsee thawiawbagks associated with the pants having separate

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 puil 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
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 panels of the pant are typically formed by films or foams which can preclude the
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 a high degree of stretch such that the garment will conformably fit
wearers in a broad range of sizes.

It is a further object of the present invention to provide a disposable pull-on
garment that can withstand the high wearer forces encountered during use while not
binding the absorbent core, providing forces along the legs to accommodate the legs
while not red marking, and providing a secure fit about the waist.

It is a still further object of the present invention to provide a disposable pull-on
garment having a continuous belt which has various zones of elastic extensibility that



stretch. Further, the materials used to formthe stretch | am nates can have
problenms with tearing or shredding during use resulting in the products____ _.___.
bei ng scrapped by the nmanufacturer. Another drawback with all of these
products is the breathability of the product. The panels of the pant are
typically formed by films or foans which can preclude the breathability of
such product swadimiack of breathability may result in a hotPGEUSopA4303
product for the wearer. It is, therefore, an object of the present

i nvention to provide a disposable pull- on gdrnent with a high degree of
stretch such that the garnent, wll conformably fit wearers ipn a broad range
of sizes. It is avr-l!mﬁmd ﬁ@@rbeakc%yhﬂmwﬁmibmrﬂ abthe pgishand thejlegs, °
di sposabl e pull-on garnment that can withstand the high wearer forces
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4 wll not bind the absorbent core while providing better fit at the wai st
and the legs. It is a further object of the present invention to provide a
di sposabl e pull-on garnment with a {Jd!'p:s 0.60f {89 -:Qility in at |east

t he side panels, and nore preferabfy parna - zores, to all ow vapor
transm ssion so that the garnent is not hot and stuffy. SUMVARY OF THE

| NVENTI ON The di sposabiThe disposable piioiRaintents ofithepiesen Bivéntion \peéTerablp are unitary

preferably are umdtis%royable absorbent garments such as a pull-on diapers or training pants capable of
withstanding the forces encountered during use while being relatively simple and cost
effective to manufacture. The pull-on garment is provided with a continuous belt in the
front region and the back region to distribute the forces generated during use in order
to better fit the pull-on garment on the wearer. The continuous belt has a central panel
comprising an elastically contractible waistband panel and a non-binding medial panel,
extensible side panels on either side of the 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 to better contain discharged exudates while
not binding the absorbent core in a manner which increases the likelihood of leakage.
In especially preferred embodiments, the puil-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 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 region and the
back region in the side panels; and seams joining the front region to the back region so
as to form the leg openings and waist openings. The continuous chassis layer and belt
layers in conjunction with other elements-thus form the continuous belt 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 layer is thus exposed



di sposabl e absorbent garnments such as a pull-on diapers or training pants
capabl e of withstanding the forces _encouptered during use while heing
refatively sinple and cost effective to manufacture. The pull-on garnent is
provided with a continuous belt in the front region and the back region to
distribute the forces generated during use in order to better fit the

pul | -on gar renpogsBee wearer. The continuous belt has a cent PEFUBN4P03
conprising an elastically contractibl e wai stband panel and a non-bi ndi ng
medi al panel, extensible side panels on eithes side of the central panel,
and seam panel s such that the sides and upper central waist of the garnent
expand to allow thia therecretch tegiohg tisko puibon egasinknt, hasow euniquehadsthetiofeatare which

during use, naint [
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enbodi nent, the p emt. gar nent conprises a chassis layer conprising a
continuous sheet that defines a front region, a back region, and a crotch
region; a first belt layer joined to the ChaSSIS | ayer in the front region;
“a second belt layer joined to tEIEEEIMESCGRIFI | RHERRAWENGdegi on; and

el astic panel nenbers positioned between the belt Iayers and the chassis
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Figure 1 is a perspective view of the disposable pull-on garment of the present
invention in a typical in use configuration;

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 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; .

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;

Figure § is a cross-sectional perspective view of an alternative embodiment of
the pull-on garment of the present invention;
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PCTLUS96/ 04303 5 in the crotch region, the pull-on.garnment has a unique
aest hetic feature which consuners perceive as providing a cloth-1ike feel
in the waist and better containment characteristics in the crotch region.
The“pul | -on garment al so preferably conprises an elastic waist feature and
elastic | eg fownew3at’8 nore preferably an absorbent assenbly

t opsheet and an absorbent core to contain body exudates, and nost
preferably apertures and vents in at |east the side panels to enhance the
breathability of the pull-on garnent. BRI EF DESCRI PTI ON OF THE DRAW NGS
Wil e the specificati oFigure 6ds & axoss-sectional pesspestiveaiet efla further aliemativeng out and -
distinctly claim ggbddierdt 6bitRPull R ghient\bf thé present MUeARI as form ng the
present invention, it is believed that the invention will be better
understood fromt he fol  owi ng description which is taken in conjunction
with the acconpanyi ng HguniZrigs cepssisestionahparspeetiveadswyoka stififurther altersasivet o

desi gnate SUbStan&Pﬁédlﬁedé%Fﬂfelpﬁngon lﬂéﬁhegﬂagbntmvgﬂﬁoﬁ-h F| gure lis at
perspective view o i SPOS - QN i,nvention
ina typical in use co 3 S'Eﬂ“"&rﬁﬁ‘r" sieg‘??lgfge\gl ?}bﬁ‘?\?ﬁ éﬂ' WF&w of

t he pul | -on gar mefeatupé mtthecrptcbmn foryseromithepull-on gasmeéntof th;m:mmnmm
condition show ng the various panels or zones of the garnent; Figure 2 is a
pl an view of the pull rreent. of the resent nve i,on.in fl at
uncont r act ed condltlonlgﬁfgm %’ﬂ W%F OSHPUY q%él!ﬁﬁlﬂj" kgﬁ?%s}lﬂﬂ“
away to reveal unindiigure Bdn the fioot region; Fi gure 3 |s a fragnentary view of the
pul | -on garnment shown in Figure 2 taken along section line 3-3 of Figure 2;

Figure 4 is a plan vi of t.he uIJ- nment of . the present invention in

its flat uncontracted %ygwa. t'?ﬁﬂ #ﬁg%‘?tﬁﬁ&mgﬁw&é’g’ eSeah yrgtion

portions cut awaywhereinctheahassisthyerihas bepnSwindowed ap increase the breathability of the 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; '

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

Figure 12 is a graph of the stress/strain curve in grams per | inch wide sample
of a particularly preferred elastomeric material for use as the elastic panel member in
the stretch laminates of the present invention;

Figure 13 is a 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

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 DESCRIPTI F INVENTION

As used herein, the term "pull-on garment” refers to articles of wear which have
a defined waist opening and a pair of leg openings and which are pulied onto the body



Figure 5 is a cross-sectional perspective view of an alternative enbodi nent
of the pull-on garnent of the present inveptiaon. .. W 96/3117/8

PCT/ US96/ 04303 6 Figure 6 is a cross-sectional perspective view of a
further alternative enbodi nent of the pull-on garnment of the present

I nvention; Figure 7 is a cross-sectional perspective view of a still

further alter wosestiggrbodi nent of the pull-on garnent of the SF@@é?ﬂm”s
invention; Figure 8 is a fragnentary cross-sectional view of an alternative
elastic leg feature in the crotch region for Tuse on the pul | -on garnent of

the present invention; Fi . 8BA, I f t - ' | Vi f
the el astic | eg f il Wearkihrinsesing 1 Iog Bo eifiOpepings and piing the apirle ih,oter
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bUL 1< on gar mont i HERQeE e MidRERURS otiehuish AR of s G4 Bl {1, The dré
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gar nent 011: tEe pr esrantherivise disposed pf iniag envrchinentally.compatibleinanner). A "unitary!’ puli-on
pattern of the pre [ Lom: | / '
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Figure 14 is a gr Jpeniplativepangls gich as g sgparate Ghassis apd separate 3 PT"[; c Thephil-on
sanpl e garment is aiso preferably “absorbent" to absorb and contain the various exudates

discharged from the body. A 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 1. As used herein, the term "pull-on diaper” refers to pull-on
garments generally worn by infants and other incontinent individuals to absorb and
contain urine and feces. It should be understood, however, that the present invention is
also applicable to other pull-on 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
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 leg openings 34 and a
waist opening 36. A continuous belt 38 is formed about the waist opening 36. The
continuous belt 38 acts to dynamically create fitment forces and to distribute the forces
dynamically generated during wear. The pull-on diaper 20 thus preferably comprises a
chassis layer 40; a first belt layer 42; a second belt layer 44; an elastically extensible
stretch laminate positioned in each side panel of the front region 26, front stretch
laminates 46; an elastically extensible stretch laminate positioned 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 additionally
comprises elastic leg features 52. (In an alternative embodiment, aperiures or vents
(not shown) are most preferably provided in at least the side panels of the pull-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
appearance of cloth and the chassis layer 40 is preferably a plastic film, the pull-on
diaper 20 has a unique aesthetic feature in that it is perceivéd by caregivers and wearers



of the stretch lam nate of Figure 13 showing the force wall generated by

t hese stretch | am nates DETALLED DES_CRLPTI ON OF THE | NVENTI ON-As used
herein, the term"pull-on garnent” refers to articles of wear which have a
deflned wai st opening and a pair of |eg openings and which are pulled onto
t he® body WO 96/ 31178
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diaper 20 from which the continuous belt (the other panels) emanates. The absorbent
core is generally positioned within the main panel 56 since exudates are typically -
discharged in this region although the absorbent core will typically extend into the
medial panels 62 and 62' of the belt. A leg flap panel 58 extends generally laterally
outwardly from and along each side edge 68 of the main panel 56. Each leg flap panel
58 generally forms at least a portion of the elastic leg feature. The continuous beit (the
front region 26 and the back region 28) extends generally longitudinally outwardly
from and along each lateral edge 69 of the crotch region 30 (the main panel 56 and the
leg flap panel 58). In the front region 26, the medial panel 62 of the central panel
extends generally longitudinally outwardly from and along the lateral 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 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. 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 Ioﬁgitudinally outwardly 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 edges 71', and side edges 72". The crotch region
30 has leg edges 74.



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

i nvention, The pull-on diaper 20__§s_an_QuL£;_§uLLage 22, an_inhner surface
24 opposed to the outer surface 22, a front region 26, a back region 28, a
crotch region 30, and seans 32 mhlch join together the front region 26 and
t he*back region 28 to formleg openings 34 and a wai st opening 36. A
cont i nuous bel WOBW/31Y8f or ned about the wai st opening 36. The JSFHVSEH8483
belt 38 acts to dynamcally create fitnent forces and to distribute the
forces dynam cal ly generated durlng wear. The pul | -on diaper 20 thus

preferably conprises a ¢hassi er 40; a first belt layer 42; a second
belt layer 44; ‘an el asth |‘$’<§FE fﬁ%’ﬁl;l)f eHtzaway plan ey akﬁhﬁ d@#ﬂef &P of Figyre 1

each .si de panel ofintitseflftrongt uﬁcegram-.dZﬁatefei e twith élﬁmtchnﬂmﬁd neohiesctidn; pulled out

The’ back 'rﬁg.eéﬁeg?"%ﬁc‘iws"f“m“ham ey e oM RoiB0 G fHEc Wil 46
50 positioned in Hdhag i gtrephdamingtes 48) areleft im their relaxsd crnditien) ayithte ogter surface -
pul I -on di aper 20 22dfitihg chiealiéwer,Critp no Hesirarit 26diorc26 oyl the dhek Rgich28 Helirg joiked

alternative errbodl t

provided in at tgga{’ﬁe%l d%h%ﬁnel S o‘ﬁ'ﬂ%&e%%ﬁwﬂa& %??0%5&3&%%&’
breat hability and Regtian meuchois, ?OSB@@%S%VWhQOM thet WB@’F’E'S rdunnsawe t Ag the
second belt |ayer eﬁmboematam ilﬁydﬂt&)suﬁh&mﬁfﬁlé ll%nmwnertoﬁ@hﬁeshaum

th f ha bl

1 Che pui 1 - on Uelrdlydl 855 e Bof 1353 36, G Soofl bl a3 Bt Secf (B 7 34,
percei ved by car edhe ehassig jayer@Q jnethe crOtclmmv 30.1 (Bhe inner surface 24 of the diaper is
PCT/ US96/ 04303 t 0 dpps ﬁd&ogﬁé Dafek shrfic® Zzoiﬁcpéémﬁ-&ds tHae poiiont dFah¥iaplr Whith Q'S
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| A shows a sinplif gh' 'W"g % %gf)ﬁ?d YAUGngSE)er 20 of Figure 1 in its
flat-out, uncontract ed state depicting the various panels and their
posi tioning with respeqﬁzﬂeqmaa&haeﬁmswnuﬁ .teezmedaadaﬁlna ef 40 y&e&aﬁﬁﬁ
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the crotch region 30. Thus, the chassis layer 40 is the primary stratum or layer of the
pull-on diaper. (As used herein, the term "layer” does not necessarily limit the element
to a single strata of material in that a layer may actually comprise laminates or
combinations of sheets or webs of the requisite type of materials.) The 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 layer 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 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 pull-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 regi_on' 26 from one side edge 72 to the other side edge 72 and
longitudinally from the end edge 70 to 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 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)
about the waist of the wearer. As will be detailed below, this belt has various elastic




panel may coincide (functionally correspond) sonmewhat with an adj acent
panel .) The pull-on diaper 20 has a _crotch region_30..conprising a nain
panel 56 and a pair of leg flap panels 58; a front region 26 conprising a
central panel conprising a waistband panel 60 and a nedial panel 62, side
panél s 64, and seam panels 66; and a back region 28 conprising a central
panel conprisiwgeasis st band panel 60' and a nedi al panel 62' PCHUSNOEe| s
64', and seam panels 66'. The crotch region 30 is the portion of the

pul | -on di aper 20 from which the continuous BIt (the other panels)
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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 parallel to the
lateral centerline of the pull-on diaper; the longitudinal direction (y direction or length)
is defined as the direction parallel to the longitudinal centerline; 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 panel of the front region
26, the back region 28, or preferably both the front region 26 and the back region 28.
The elastic waist feature S0 provides an elastically extensible member, preferably a
gathei‘ed elastically contractible member, to dynamically fit and conform to 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 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 a contractible
waistband to provide fit of the pull-on diaper 20 about the waist of the wearer. In the
most preferred embodiments, the unitary waistcap/waistband is also breathable to allow



30 has | eg edges 74. WO 96/ 31178
PCTLUS96/ 04303 9 Figure 2 is: a partially cut-away plan view of the pull-on
di aper 20 of Figure 1 in its flat-out, uncontracted state (i.e., with
el astic induced contraction pulled out except in the side panels 64 wherein
the’stretch lam nates (front stretch | anm nates 46 and back stretch
| ami nates 48) wooesnfds in their relaxed condition) with the oRCEUSHMIGCe
22 facing the viewer, prior to the front region 26 and the back region 28
bei ng joined together by the seans 32. The outer surface 22 of the pull-on
di aper 20 conprises that portion which is positioned away fromthe wearer's
body during use. Iventingeofewibeydraparout of theyll-didiaperadiacent: tHeaxaist dpenidg. t he
pul | -on diaper 20 conprises the first belt layer 42 in the front regi on 26,
the second belt layer 44 in_the back region 28 and the chassis |layer 40_.in
the crotch region 30. (Fheguli-amdiaper20risalio pravided with clasticleg features i2 39 dmproye fihe
outer sur Ij acg 22 angheclegPin the rdttintegionr 30. oThefpulilof didpep 20 additiohally Scomprises a
posi tioned adjace t ' 0 ring. e mgp
shown in Figure 2?5?‘%%'5?2‘3‘}??@‘{ ?%s_\?@re R4%;‘%§gfﬁed}g'gﬂ§cptc’%%§h g%stog con? ﬁﬁ%t}ge
sheet or web whi ci¢hassisilayes4q (-provige an absgrhent sssembly, that geqperatasi with thg coplingops e
f:r otch ][egihon 3Pi bélous , cohfain dibelarped exadates. 4Aperturkdior et ot shbwg) wiay Gilso be
ayer of the pull- . “Ai W . @) . r' does not
necessarily limt plgﬁte'gﬁeﬁ%g'r?réhﬁt &% sgtlgﬁg%ﬂsl%}?ae{%%ﬁﬁg%ppgiraﬁé’ in that a
| ayer may actually conprise |am nates or conbinations of sheets or webs of
the requisite type of [Figufd3ad & cposs-Betiohnh perspectite/ Glew st the pulloni didpef 20 WFftRe e
76 (not shown in FEi ure 2 .gn% an out gr ﬁyrfi}ce 7%. %{23’ |nﬂper S#Hf?ﬁ:eech@sis
and outer surface %f_"‘f % ke flong S‘fer P TES & 9 etgl’]‘.’eﬂ J 2
orientation with dayer #hisshovsuioffaretieprimaty strata aslayer ofthe pulb-on diapesf20tand has an
pul | -on di apﬁr go-ixlx(rﬁr Brfack 176 aﬁ&laﬁghtiﬁ htveee 740 The dir@ R ixyef ah ligpssitioned bh WY
region 26, the AGtiter Slrface %86f fhe chgsslg layer 40 to form the outer surface 22 of the puli-on
diaper 20 in the front region 26. The elastic panel members 78 are preferably
positioned between the first belt layer 42 and the chassis layer 40. The topsheet 80 is
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 primary 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 attached to the primary layer 86 to allow the gathering
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 between the
primary layer 86 and the chassis layer 40. The construction of the back region 28 is
preferably identical to the construction of 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 induced contraction pulled
out except in the side panels wherein the stretch laminates are left in 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 seams. In order
to provide the necessary absorbency to contain body exudates, the pull-on diaper 20
comprises a liquid pervious topsheet 80 and an absorbent core 84 positioned between
the topsheet 80 and the chassis Jayer 40. In the embodiment shown in Figure 4, the
topsheet 80 preferably comprises three distinct layers joined together. A liquid



crotch region 30, the chassis |layer 40 al so has correspondi ng regi ons and
panel s as previously defined. (For sinplicity, these regions_and panels are
denoted in the drawi ngs by the same reference nunerals as the correspondi ng
pul | -on diaper regions and panels as shown in Figure 1A.) The first belt
| ayér 42 is positioned on the outer surface 77 of the chassis layer 40 in
the front regivwpgogisird extends continuously |aterally acrosspPCrrgsssodos
region 26 fromone side edge 72 to the other side edge 72 and
longitudinally fromthe end edge 70 to at |eagt the | eg edges 71. The first
belt layer 42 is preferably joined to the chassis |ayer 40. The second belt
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In the construction of the pull-on diapers of the present invention as is shown in
Figure 1, a continuous belt 38 is formed about the waist opening 36. This belt 38 acts
to dynamically create fitment. forces in the pull-on diaper when positioned on the
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
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 to be
elastically extensible in certain segments and at least elastically extensible, preferablj}
elastically contractible, in other segments about the waist opening; to be elastically
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. -
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 product
over their buttocks. The belt also manages wearing stresses better with the belt webs
encircling the absorbent core. The resultant diapef is less bulky in its fit about the waist
of the wearer. The lack of gathering or contraction in the belt over the absorbent core
in conjunction with the continuity of the belt across the absorbent core also provides
improved fit by providing a continuous normal force based on the hoop stresses



nost preferably to the |l eg edge 71. Each rear stretch |amnate 48 at |east
conprises the portion of the second helt.layer 44 in each sidepanel—and—an
el asti ¢ panel nenber 78' joined thereto, and, in this particular

enbodi nent, the portion of the chassis |ayer 40 form ng the side panel.
Preferably, the elastic panel nmenber 78 is positioned between the chagsis
| ayer 40 and waeemtnd belt | ayer 44, and nore preferably ex

|l ongitudinally fromthe end edge 70', nost preferably to the | eg edge 71
In the pull-on diaper enbodi ment shown in Figure 2, each stretch |am nate
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is defined as the direction extending through the thickness of the pull-on
diaper.) An elastic waist feature 50 is provided in the wai stband panel of
the front region 26, tAs shewkin Figurert A2 dhe belt 38,dh botktthy fibat regidnc26f arsinthe back
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preferably to the waisthend panchiscelastically igutensible, mse%rahlx.elam‘@"n GPRtgactible or gathered,
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wearer. |n the nodithpugifthe mediakpapeidnayche: elastically extensitle (bupaptgathased)as diseussed

is al so breathabl gefefy, #i treVémbodiments 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 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 layer 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 stretch laminates 46
and back stretch laminates 48) in the side panels, and an elastic 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
generally 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
added or joined. The chassis layer is thus positioned in all or most of the surface area
of the pull-on diaper, although in certain embodiments certain portions of the chassis
layer may be apertured, cut-out or removed ("windowed") to enhance stretchability
and/or breathability of the pull-on diaper or features of the pull-on diaper in that area.
The chassis layer thus preferably comprises a continuous sheet or web which does not
have “joints" or seams such that forces are distributively transmitted through the entire
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PCTLUS96/ 04303 venting of water vapor out of the_pull-on diaper adjacent

t he wai st opening. The pull-on diaper 20 is also provided with elastic |eg
features 52 to inprove fit at the legs iin the crotch region 30. The pull-on
di aper 20 additionally conprises a topsheet 80 and an absorbent core 84
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posi tioned on and Snfelicpositioned,dn theiateriaf, of thecpulisom, diapeye 8118‘55?@‘!‘1&9@12 of ghe
The topsheet 80 pryeésetdilention ¥Rdwis RiSFigures qLi, dhe) Eliaksio lagerDprefpdbly forme theSéutamd

two barrier |ayer Ssuﬁgcre %@%@ﬁﬁ;ﬁ%& ithid goéﬁ f%f$r§§g;r§$‘§&eeihéhhi§?§%¥}@§%'c}hhe

fromthe primary la de "edges arrrer
conprises a flap hansligpe and a stand-up portion 92. The stand-up portion
92 is not attached to the prinmary |layer 86 to allow the gathering forces of

the elastic spacing ne £(8).94 .t h A - porti.on 92 to stan
up away fromthe surfa ?5f‘ﬁtlf7|a§t ﬂré)%ﬁ %Féﬁ e?h%%??ag#g(?rﬁ 5“‘8%’?4 gor "befﬁwgclaﬁ
in use. The flap pretchiog imordex taprowide shexstedtehylaminatea inithe sideopanelacit it proferably
portion 92 (the prefrigatbleSABR) preferdblie diivdble Toidtnof hecelbifily2BIaAbREY), &Pt Bk
is preferably po&%hs%neld bet.n\een t he %lugar% Lﬁég? 86,and the chassis | ayer
40. The constructi £ oY M Dt T SHFEN; f'efb!ﬁ} 5°d§r#$’5§lpef'_ﬁmf?l
construction of t ielongatedsuchahatdrwillaot Aillyweturnsoiits osiginalrundistdried configumsipn T hen
view of the pull - QRagdisddyeF maptha comitise aMPeTthe materials known for use in absorbent articles
such as woven or nonwoven webs; polymeric films such as thermoplastic films of
polyethylene, polypropylene, or blends thereof, laminates of such materials; or
composite materials. In preferred embodiments, the chassis layer can be subjected to
mechanical stretching with minimal or no rupturing or tearing. Therefore, the chassis
~ layer 40 is preferably a polymeric film.

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, typically
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 vapor) if
desired. In particular, since the belt layers, and preferably the barrier layers, are each
drawable nonwoven webs to strengthen the stretch laminates to carry the forces and
since there is no need for a high lateral tensile strength material in the crotch region, the
chassis layer can alternatively comprise breathable materials that are microporous and
that are, typically, lower in strength and elongation. An example of such a film is that
manufactured by Exxon Chemical Company under the tradename EXXAIRE.
Exemplary films for use as the chassis layer of the present invention having relatively



invention inits flat-out, uncontracted state (i.e., with elastic induced

contraction pulled out except in the side papnels wherein the stretch

| am nates are left in their relaxed condition) with the inner surface 24 of
the pull-on diaper 20 facing the viewer, prior to the front region 26 and
t he” back region 28 being joined together by the seans. In order to provide
t he necessary W98 cy to contain body exudates, the pull - oPCATUSHEP430)
conprises a liquid pervious topsheet 80 and an absorbent core 84 positioned
bet ween the topsheet 80 and the chassis |ayertS40. In the enbodi nent shown

in Fi 4, th f | i h i St |
J! A gg ot hgr? ! &&’qsé{‘ e{vﬁ?:y Bois @g?@ﬁﬁ%’l&i&i e PO fmeric films amciured by
PCT/ US96/ 04303 12 @lopey Gorpopationaf\Citcinneti, Obioi underothe idesigration \Glopay Ha01, or films

absorbent core 84 : ' | LUk | A& Dnal I Il
| ayers 88 are joi nﬁe‘%“%%p?ﬁgy%ﬁ%gé}-*éﬁ? ﬂg% Ig% aépgdegrtg{i%%f@djs as&%z)log,x-

nore preferably hy?ﬁsdphobi c, to allow the side panels to be nmechanically
stretched without ripping or tearing while providing barrier cuffs al ong

the sid f th |l - op.di: . . . |
porGt ?Ionegooand S gﬁanngp'eog,r'?eg atr}{%%as};ggﬁy?'? fg%dx@éteélgygéegfl:?%ghﬁégw%ﬁritgggu l_l'on
components of the UpREEds desigaed fafit uﬁ@spwedm@b@@m the| chassisdayer; hassa gdified

preferably conpri skourglgaskape tacheftef fit theOweardrar Ini £ prefesfet. embodingnt Wedigned 6 it f

i ferably f | ast i ]
i hed to thy chackibe adas (Hou VI o a0k 154 £, MRORRLS fer 38 Bherti shour
bet ween t he chassi 483 mpdabayd 19 meheshlong by abayb 234 mm @bowst? Y inches) widerin thefront
88 in the leg flapregiviahd ¢Helback fdgRincdnd 'aBEIOIES5 Ihim (dBdRt BAVZ intliesy Wide ih the crotch

oY, ol os ng. meanstebiohy cHietestilmaRer 154 B bl R 7 infhes) i e B, el

portion 92 to the houtAl ynm £ghout 365/8 anchex)rwide,dbe iactivapedcpartiomrofither sideqpanels is

operatively joi nedaboit $NMniS{aBoA-1UN4 ehés) WideD dnd 1he sbdhe pAfeRre Asdut 813 rfth (At

pull-on diapers OfS/tlg ?ncgf v%l%g.m('rlllena\ég.lrﬁ area of gvelrlaszp %P 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 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
conjunction 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
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 a
laminate of several continuous webs or layers of different materials.) The materials of
the belt layers also preferably provide strength to the stretch laminates in the side
panels to laminate the materials together and permit mechanical stretching without
undue ripping, tearing or shredding of the materials.

In the embodiment shown in Figures 1-4, the belt layers are preferably
positioned on and joined to the outer surface of the chassis layer so as to form a
portion of the outer surface of the pull-on diaper. However, the belt layers may be
positioned on the inner surface of the chassis layer, and, in some embodiments, may
form a portion of the inner surface of the pull-on diaper. Some of these alternative
embodiments are shown and described hereinafter. The belt layers are joined to the
chassis layer by attachment means (not shown) at least in the side panel. Suitable



Figure 1, a continuous belt 38 is forned about the wai st opening 36. This
belt 38 acts to dynam cally create fitment forces in the pull-on diaper
when positioned on the wearer, to maintain the pull-on diaper on the wearer
even when | oaded with body exudat es thus keeping the absorbent core in
cloSe proximty to the wearer, and to distribute the forces dynam cal |
gener at ed dur W@96a3m8 about the wai st thereby providing suppl'ér’ﬁéﬂ’ﬁ’&’!‘“"g/
support for the absorbent core w thout binding or bunching the absorbent
core in the nedial panel of the pull-on diapet. The belt is designed to be

elastically extensibl.e in certai I t tically .
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t he wai st openi ng;actass the respetive waist region (feontirégion erihack regiop) of therpullfont diapet toy
opening; and to ”%oﬁ&e%%ﬂhﬁ%s%elt@'ﬂ%?ﬁﬂed He&xﬂ%n&rﬁﬂbﬁi !oﬁﬁﬂﬂtnaw‘%ﬁ tiré‘é‘nd
absorbent core is ocatgg g}rs]tlc ext ensi 'Il';%f%f t.he belt” al so @f
"for cel ext ensi on VRIBF 10 3RO fhe \ﬁﬁ‘? rRER- Y SRR S slt Jeyers gy \Jo ?‘g'ﬂ % n
order to all ow t hextend into thediratpheregion th pravisieanare of the palbph diagerswitic e galhmam-hke
di aper will not Stfﬁét Wﬁ%ﬁk’tﬂeﬁ tﬁil%@lﬂ‘stadethWePQn&'?ﬁe Q&Qﬁl’:‘ﬁé]ﬂ er

nore easily over or ce/ ext ensi | S, especl a
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to conpletely pul lthaastheticbénefindescribed heremf they cirelie! everappad,df desired, tbhm\nde an
butt ocks. The beltv@{) i mﬁ esll r €sses better with the belt webs
encircling the absorbent core. resu tant diaper is less bulky inits
fit about the waist of the vvearer. The | ack of gathering or contraction in
the belt over the absorSimetthecimitclayens srersubjected tnmeschahicdl Iserewching iim thiet sideopantlse
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PCT/ US96/ 04303 13 epstasentk withputupduer; preterabliany digaring:qs nippings Funthercbpcanss the:

core against the ellYaydiirarégreforably. pobitiofied drivthe d0Rp silrfaoé of the puil-Dnrdidpet, aheeelt

in a closer, mre lm 4tk &nae%rﬂﬂy ngdcdn?piﬁm, soft feeling, and non-irritating to the wearer's skin
to give the diaper the feel and comfort of a cloth garment. Suitable belt layers can be
manufactured from a wide range of materials such as plastic films; apertured plastic
films; woven or nonwoven webs of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyolefins, polyamides, polyester, polyethylene, or polypropylene
fibers), or a combination of natural and/or synthetic fibers; or coated woven or
nonwoven webs. Preferably, the belt layers comprise a nonwoven web of 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 to a lack
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
drawn such that the bonds between the fibers are not substantially ruptured or broken.
Thus, the belt layei's are most preferably highly extensible nonwoven webs that will
generally more uniformly elongate with minimal localized strain tearing occurring
compared to typical nonwoven webs consisting of less drawable fibers. Examples of
such nonwoven webs include spunbonded webs of polyethylene or polyethylene-blend
fibers. More preferably, the belt layers are made from a spunbonded web of fibers
made of polyethylene, polyethylene polymer blends, or polyethylene/polypropylene
polymer blends. Exemplary spunbonded nonwoven webs of polyethylene fibers for use
as the belt layers are available as #87257 manufactured by Polybond Co. of



gappi ng mhy t han those diapers which provide elastic contraction or

gat,hering over the area of the absorbent care ar those that-de—pet—p+owvide
a belt to concentrate within the span and distribute across the span the

hoop stresses about the area of the absorbent core. As shown in Figure 1A
the belt 38, in both the front region 26 and the back region 28

respectivel y, wos@sin®es a central panel conprising a wai stbanmﬁ%q’“w and
60" and a nedial panel 62 and 62', a side panel 64 and 64' on each side of
the central panel, and a seam panel 66 and 687 at each side panel 64 and
64'. The side panels are elastically extensible to provide fit mﬁtph& t he

sides of the pul | -Waynsshepar Virginiae a5 GOROLIND Jdi%4 magufagtyeed; by, [Gogovin of Peine,

extensi bl e, pref erGdining b as Fibawel E3004204 fiahkfa@ured by Ribeevebabf Simpsontills S.C.i t
the pull-on diaper in the central part of the waist opening. The nedi al

“panel is not gathered in order to maintain the integrity of the absorbent
core during use. Althodkhe bel@8ris dlasticaliaersensibleiniibe sifle panels64 gndog4’ dp proyide a
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bel ow. The belt 3heemlvpdédswith exudatesiby distributingtforges along-hoth thewaist and; legs singecthe
bel t |ayer 44 joi sBPﬁ.@:qbl%nGﬁp&a&H a5l amd cdnkr@ctS TREside palels #6 eaaimbibhbin at

. exp .
In the enbodi nent shown 1.n Ei gure -4 the belt 38 bl

portion of tlhe chaé’é? gng IQWF'E'%& f?ﬁé‘mgﬁ 'ﬁ%@?ﬂﬁgﬁe‘ﬁ?gﬁ%@vﬁcﬁmhé’?g@??
in the front regi ofire2ionambre prefesstdy indthedateral dipestion, 4oi provide bester ity dyjishould bs |
stretch |am nates ﬁ{&gﬂﬁwﬁﬁf,%ﬁwmﬂ%ﬁ&?ﬁmf@? 0¢hsBRAK afy bRECHrdcAN Hrcih Hfore

48) in the side papels, .an_elastic wal ature 50 1 n_each.wai stband
panel , preferably t&m@’m"a In ﬁ&‘f“é‘?’b ‘hﬁéi‘d'}tpeﬁ%? ey Eﬂvﬁé’ﬂﬁ opmofs difcistf zanes of
joined in an el astéxeamkibifitycont racti bl e condition to gather the belt 38 in
t he wai st band panels 60 and 60'. In preferred enbodi nents of the present

i nvention, the chassis |ayer 40 generally, determ nes the over shape of
the pull-on diaper 20. Theeelastig sxtensibilitydp ‘b&)s’éﬁtpé“%mf‘hé’erfﬁ?ﬂda L’b@t'lﬁr’)‘gﬁ“ of
| ayer of the pul | -differéitapséridloant¢onfigurations. f\aious esmpongnts of thedeedt (@1g..) thé belti.

The chassis layer ;o ! BlaePGibdd RPGS nis) @rlpriSd cOMehtidhal bRGicSMERAAS of MR 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
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 January 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 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 number of
different extensible or elastic materials as are known in the art, one or more, and
preferably each, of the side panels of the belt are constructed of a stretch laminate.

The stretch laminates (front stretch laminates 46 and back stretch laminates 48)
are unitary elements of the pull-on diaper (i.e., they are not separately manipulative
elements secured to the pull-on diaper, but rather are formed from and are extensions
of one or more of the various layers (at least the belt layer, preferably also the chassis
layer) of the pull-on diaper.) In a preferred embodiment, each stretch laminate is
formed by a portion of the chassis layer, a portion of the respective belt layer, an elastic
panel member positioned between the chassis layer and the belt layer, and a portion of



of the pull-on diaper, although in certain enbodi ments certain portions of
the.chassis |ayer may be apertured, _cut-out or remved ("w ndowed") to
enhance stretchability and/or breathability of the pull-on diaper or
features of the pull-on diaper in that area. The chassis |ayer thus
preferably conprises a continuous sheet or web which does not have "joints"
or seams SuchWOR&B1F8rces are distributively transm tted thr F&JP tire
WD 96/ 31178 °

PCT/ US96/ 04303 14 |l ayer. As previously discudsed herein, the continuous
sheet or web of the chassis |ayer can conprise a single web of material or
a | am nate of sevdéhehamiesiayelauous webs or | ayers of different materials. The
chassis layer forms a part of the continuous "belt" that provides the
necessary force/extenso L d A Nt [ Ll e
expanding to allowt heh_'pg t{gﬁ’gﬁsﬁ%" g‘g‘g"r“g@oo}}g% pr%stggto'ﬁveglggtﬁ’laﬁ .elafﬁcgp&c,}ﬁggg'ﬁgew

| ayer may form t hés ensrasively jpinedda the side panﬂepregmbwa@eyee@rthwmrs)hxer@ﬂd thethelsr
g_r bot h, | ort Lmy b gayersf t'dflowf 1he Strbtch Rrfindtdd toliR élﬂti@dll&%eﬁiibl&hﬁ_aﬂléﬂﬁmlmeml

i aper. In the emhodinent, o e .pr Nt b0 i O wn in Figures 1-
the chassis | aye%@'rﬁ'ﬁl%%’ﬁ@ 'ﬁ%%u%‘#ﬁgﬁr?‘g?g%f HE 'pﬁgfngﬁr?r(?f’éiggr
in the crotch regithatwilbelongat¢ imcatii¢ast onei direction(praferably sheointeral dirpetion-fonthe side

- diaper. Since at | wRenDehgidral fordes [(picalfofterd téndional foftes ForSthOiside iparklf fre
mechani cal stretc the stre he. si,de

i i n.,order tq provide th tch l.am pates |
banets. Cht ts. pr oAbt il Fnundn RSt i roviis Bt S orgBitaish wher fe 'etsiond
necessarily el ast foreesi arp removedh aElastomerichmaterials vehjohy have|leen fpund toehehespecially
st{elgclh: ng, Pe at'sﬁiﬁ_ﬁ{it forOuse Qelafeeezama{ Baitesmehwe@! @aﬂ{aﬁﬁ for Gerd l@ﬁéin's&rei@h' |
not fully return to.its,original,undistorted confi ation e ghagsis
"aver “my hus. coltgHIRe) Binsopis HBKonolser baskd Sttt eterah LS B
articles such as w605 o ROMOGA eam OI992 ipot PrB8RS dn), i sunis asuark made by Clopay
thernopl astic fil gRrRiratidflof Siddiths) OhidMdéPhe RYigRRon PAIRLERAdr ER&INSRD series
| am nat es of suchexrrat ertji als;, or . _ .
astic films from Exxon Chemical of Baytown, Texas. A stress/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 23°C (room temperature). Other suitable
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, scnims,

elastomeric composites, or the like.

In an especially preferred embodiment, the elastic panel members are
operatively joined in the side panel by securing them to the chassis layer, the belt layer,
or both while in a substantially untensioned (zero strain) condition. At least a portion
of the resultant composite stretch laminate containing the elastic panel member is then
subjected to mechanical stretching sufficient to permanently elongate the non-elastic
components (the chassis layer, the barrier layer, and the belt layer) of the stretch
laminate. The composite stretch laminate is then allowed to return to its substantially
untensioned condition. The side panel is thus formed into a "zero strain" stretch
laminate. (Alternatively, the elastic panel member could be operatively joined in a
tensioned condition and then subjected to mechanical stretching; although this is not as
preferred as a "zero strain" stretch laminate.) As used herein, the term "zero strain"
stretch laminate refers to a laminate comprised of at least two plies of material which
are secured to one another along at least a portion of their coextensive surfaces while in



conposite materials. In preferred enbodi nents, the chassis |ayer can be
suhj ected to nechanical _stretching with ninimal _or no ruptuting—e+teakri ng.
Therefore, the chassis layer 40 is preferably a polyneric film Because the
chassis layer 40 is preferably a polyneric film it is also generally

I npervious to liquids (e.g., urine) so that it may .al so serve as the
conponent whi wio96BI8Nnt s exudat es absorbed and contained in bt 140y oo YT
core fromwetting garnents which contact the pull-on diaper such as bed
sheets and undergarments (i.e., it acts as tlfle traditional diaper
backsheet). If the chassis layer is not |iquid inpervious, typjically an
addi tional |ayer &substantially wntgasioned)§’zera, straia) copdition; Ang ofothe Pligs |comprising A

absorbent core. Thgtefillatfiich ib ayelchdbiy/ and fastometic ht.haill erefupre substantiallyo taiins
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strengthen the st plytvtich isrelonmatable (but gt necessaglyrelastomenigh sp thap ypon prestehingsthe, .
| nﬁed for 2 high | ﬁcleﬁdablyt\ﬁm bé,| af Idakt o AGleredppemnidntly elohgated sothatupangrelease dfhe
o1 opor oud and t Wi el e RT3 et R IS gl ndifimed
exanpl e of such acanfigunation.t remdm stretohr lamingte iBM&%ym@meé&!asmMﬁiiMer
the tradename EXXgl RRhst up< &M he2pdini of ffitidl tretthingatn e dipéotion| of intP str@thindie

present invention_having relatlve VWO 96/ 3117 . . -
PCT/ US96/ 04303 15PHBEH B iretnbe nd Yprarngt s for making sttch tpminptesutiliz
pol ymeric filns nuweshing comegatesy ralisotmmechanicalint stesteho theCicomponeatsi | Romticylarly
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the chassis |ayer©% @eﬁﬁ“@%ﬁe@agygﬁéqggéé? b‘F“eﬂﬁg?ﬁd&ngé- f’ﬁg)%b‘l?ﬁ?grﬁgﬁ;aaﬂgr
i s designed to fiV.S.15143,6%9issed ad Webesdit rabnon Septemberad.s 1992, peh ofiadiich are
modi fi ed 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
"intermittently” bonded laminate web means a laminate web wherein the plies are
initially bonded to one another at discrete spaced apart points 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
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
inelastic webs (belt layers, chassis layer, and barrier iayers) elongate or draw without
causing rupture, and the layers of the stretch laminates are preferably bonded in a
configuration that maintains ali of the layers of the stretch laminate in relatively close
adherence to one another after the incremental mechanical stretching operation, the
elastic panel members and the other plies of the stretch laminate are substantially
continuously bonded together using an adhesive. In a particularly preferred
embodiment, the adhesive selected is applied in a spiral pattern (such as is shown in
U.S. 3,911,173 (Sprague, Jr.) and U.S. 4,842,666 (Werenicz)) at a basis weight of
about 0.00116 grams/square cm (0.0075 grams/square inch). The spirals have a width
of about 1.9 cm (0.75 in) and either are positioned just next to each other or overlap
slightly (less than 2 mm). The adhesive is preferably an adhesive such as is available
from Findley Adhesives under the designation H2120. Aiternatively, the elastic panel



hour gl ass shape to better fit the wearer. In a preferred enbodi nent
desikgned to fit large toddl ers (about 9 kg to about .15.4 kg). _the chassis

| ayer 40 is preferably about 483 nm (about 19 inches) |ong by about 234 mm
(about 9 1/4 inches) wide in the front region and the back regi on and about
165" mm (about 6 1/2 inches) wide in the crotch region. The central panel is
135 mm (about w0 dé3t178nches) wi de, the side panels are about 4RACHVS6AHEHt 1
5/8 inches) wide, the activated portion of the side panels is about 32 nm
(about 1 1/4 inches) wide, and the seam paneP% are about 8.5 nm (about 5/16
inch) wide. (The actual area of overlap of the seam panels is about 11 mm
in the preferred cneseher sndeay othoueompanents of thengtretgholaminatesimay besintenitently] ar
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put on. Stretch laminates 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.

For the stretch laminates of the present invention it has been found that the
extension characteristics of extension force and extension modulus are preferably
within defined ranges. Figure 13 shows an extension/force response curve for two
extension/recovery cycles on a preferred (nonvented) stretch laminate of the present
invention. The sample stretch laminate is subjected to an initial pull or extension at a
rate of 50.8 cm/min (20 inmin} at about 23°C and held for 30 seconds at 200%
extension. The sample is then allowed to relax at the same rate. The sample is allowed
to remain unconstrained for one minute before being subjected to a second pull or
extension at the same rate and conditions. The initial pull extension force preferably is
greater than or equal to about 100 grams/in at 100% extension. More preferably, the

initial pull extension forces are between about 150 to about 225 grams/in, most
preferably between about 160 grams/in and 200 grams/in, at 100% extension to best fit
the wearer. At 200% extension, the initial pull extension forces are preferably between
about 200 grams/in and about 400 grams/in, more preferably between about 240
grams/in and about 320 grams/in. The second cycle recovery forces of the stretch
laminates within the wearing ranges (20% to 140% extension) are preferably between
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regi on or back region) of the pull-on diaper to provide the continuous belt
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Available stretch measures the maximum amount of material available in the
stretch laminate to 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
body. The available stretch is calculated from the equation: ((stretched length -
original length) / original length) X 100. The minimum amount of available stretch
required for a diaper application using the stretch laminates is preferably an available
stretch of at least about 75%, preferably at least 100%, with available stretches
preferably in the range of 100%-250%, most preferably about 200%.

The continuous belt 38 is also preferably -elastically extensible in the central
panel, preferably at least in each waistband panel 60 and 60' longitudinally outward
from the absorbent core. The elastic extensibility is provided by an elastic waist feature
50. The elastic waist feature 50 provides a member that is elastically extensible,
preferably elastically contractible, in at least the lateral direction so as to provide a
portion of the continuous belt comprising the stretch laminates of the side panels and
the elastic waist features in the waistband panels to dynamically fit and conform to the
waist of the wearer so as to provide improved fit. Thus, lines of force along the waist
opening are resolved through the upper portions of the stretch laminates in the side
panels through the elastic waist feature in the waistband panels. Thus, the elastic waist
feature is generally that portion of the belt extending from the end edge to the edge of



may be attributed to a |lack of necessary extensibility of the nonwoven web
or to a lack 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 drawn such that the bonds

bet ween the fibers are not substantially ruptured or broken. Thus, the belt
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pol yner ends, or ) Exenpl ary
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are avail abl e as #87257 manuf actured by Pol ybond Co. of WO 96/ 31178
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oaded w th exudatiastt FiRal Singh therkor rng claSBF balP fean B30 AR, cobglifed A"
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t he side panels mdyontractible Waisthands" iissuedhto Kiewib & Ostechage om May 7, i 985w andtindhS.
one direction. In sagkiidozQtinéd CAtibAentAtiele WHR Dyhaie EMdfic Waidl Wettufl BaviRg A
~zones of Predisposed Resilient Flexural Hinge" issued to Buell, Clear & Falcone on September
29, 1992; and elasticized waistbands made from a structural elastic-like film (SELF)
web as described in the previously referenced WO 95/03765; each of which is
incorporated herein by reference.

In a preferred embodiment of the present invention as shown in Figure 4, the
elastic waist feature 50 comprises a unitary waistcap/waistband 82 positioned on the
topsheet 80 and operatively joined in an elastically contractible condition with the
topsheet 80 to gather the waistband panel 60 or 60' of the pull-on diaper 20. The
unitary waistcap/waistband 82 preferably comprises a laminate of a nonwoven
coverstock layer, an elastomeric layer, and more preferably a second nonwoven
coverstock layer. An example of such a unitary waistcap/waistband 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 layer is preferably an elastomeric film such as that marketed
by Exxon Chemical under the name Exxon 500 which is stretched to between about
50% and 100% prestrain. 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 grams/in and about 200 grams/in. The
unitary waistcap/waistband, in this preferred embodiment, also provides at least 37 mm
(1 1/2 inches) of contraction (i.e, 76 mm (3 inches) of contraction in the entire



extensibility. The elastic extensibility in the side panels nay be provided
by a nunber of different materials _and configurations. Various—sorpererts
of the belt (e.g., the belt layers or the chassis layer) may conprise
conventional elastic materials or the side panels of the belt may be
constructed froma nunber of different elastic |amnate structures. Fﬁ;
exanpl e, the wobs3ptreel s of the belt can conprise an elastic

operatively joined to one or nore inelastic conponents (belt |ayer or
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PCT/ US96/ 04303t hegiifiedllyCiktenddE) but not gathered, by using extensible but uncontracted materials
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 allow the absorbent core to "float" (not secure the absorbent core to the
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 38 designed to be
seamed or bonded together by the manufacturer to form the defined waist opening 36
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
and generally longitudinally extend from the end edge 70 or 70" to the leg edge 71 or
71, respectively. The seam panels are preferably an extension of the chassis layer and
other elements such as the belt layers and the topsheet, or any other combination of
these elements. Ina preferred embodiment, each seam panel is formed by portions of
the chassis layer, the belt layers, the elastic panel members, and the barrier layers of the
topsheet. (In the seam panel, the stretch laminate is preferably not activated by
mechanical stretching, although it may be, if desired, to provide additional extensibility
in this region.)

Referring to Figure 1, the seams 32 are preferably formed by bonding together
the seam panels 66 of the front region 26 with the seam panels 66' of the back region



In a preferred enbodi mrent of the present invention, an elastic panel nenber
78 i.s operatively joined in the side panel, preferably between the chassis
| ayer and the belt layers, to allowthe stretch lam nates to be elastically
extensible in at least the |ateral direction. As used herein, the term
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substantially a pattern of heat/pressure or ultrasonic welds such as is shown in Figure 11. In this
particular seam, the bonding pattern comprises two rows of elliptical bonds. The total
bond seam width, W, is about 6 mm (about 0.240 in) based upon a total overlap, X, of
the seam panels of about 11 mm (about .4375 in). Each bond is about 2.5 mm (about
.1 in) wide, w, and about 1 mm (about .04 in) high, h. The bonds are spaced from each
other in each row, s, by about 2 mm (about 0.08 in) center to center. Alternative
patterns, dimensions, and spacing are also contemplated. 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 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
pull-on diaper 20.

A potentially strong 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 joined in the seam panels.
Alternatively, the layers forming the diaper may be extended beyond the intended area



unt ensi oned condition. The side panel is thus forned into a "zero strain"
stretch lamnate. (Alternatively, the elastic panel nenber_cowd-be— —
operatively joined in a tensioned condition and then subjected to

mechani cal stretching; although this is not as preferred as a "zero strain”
stretch lam nate.) As used herein, the term"zero strain" stretch | am nate
refers to a | wosssersconpri sed of at least two plies of mat er PETUIEOAS o) o
secured to one another along at |east a portion of their coextensive
surfaces while in WO 96/ 31178 25
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reference. The elastic panel nmenbers can be operatively joined in the
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elastic leg feature 52 may comprise several different embodiments for reducing the
leakage of body exudates in the leg flap panels 58 (the elastic leg feature can be and is
sometimes also referred to as leg bands, side flaps, barrier cuffs, or elastic cuffs.) U.S.
3,860.003' entitled "Contractable Side Portions For A Disposable Diaper” issued to
Buell on January 14, 1975 descri_Bes a disposable diaper which provides a contractible
leg opening having a side flap and one or more elastic panel members to provide an
elasticized leg cuff (gasketing cuff). U.S. 4,909,803 entitled "Disposable Absorbent
Article Having Elasticized Flaps" issued to Aziz and Blaney on March 20, 1990,
describes a disposable diaper having “"stand-up" elasticized flaps (barrier cuffs) to
improve the containment of the leg regions. U.S. 4,695,278 entitled "Absorbent
Article Having Dual Cuffs" issued to Lawson on SeptemBer 22, 1987, describes a
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 diaper having leakage resistant dual
cuffs wherein the topsheet stops short of the side edge of the diaper to prevent wicking
out to the side of the garment. Each of these patents are incorporated herein 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 feature 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.

In an alternative embodiment of the present invention, the leg flap panels 58 can



"intermttently" bonded | am nate web nmeans a | am nate web wherein the plies
are.initially bonded to one another at discrete spaced apart_points or a

| am nate web wherein the plies are substantially unbonded to one another at
di screte spaced apart areas. Conversely, a "substantially continuously"
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all or a significant portion of the stretch® aninate so that the inelastic

webs (belt layers hassi s | ayer, a bar.r i | ay.e | ongate or dra
wi t hout causi ng r@ﬁﬁ%}"@,‘”&?ﬁjatsﬁléé‘\"acglﬁﬁ"’ﬂ'[“e?ﬂ@ (S#E‘Ef é"ﬁgla&rﬁ’gﬁg&ima&‘@ above
preferably bond_ed'efemn_eed‘,%‘iﬁ PHOIT65i dihe SELF wabi oftthe leg flap lpansls priowidesoextensibility
the stretch | am nglfe jaferfICHikhote! By Griviing dSHIF 1660 W8 MBS oRROLIBlitsiaE of ind N
the ot her pl f os. GHastieaquendiers foring iie Gkt SHfiahe UIFAD FpPEOR PTOYRSGST 0
bﬁndeg t oget her useawijaxentabi: tegs which chm expapd mthen neegied Yorpadditienal adidevdiumie dent |
t he adhesi ve sel th@&t,yi P ' | | ad [
Us 3 911,173 (ggr Y Joadh b fisd {2 Brovide E%hf,‘%g%k%&?égﬁyﬁ? ft‘f%ﬁggswgu g i
wei ght of about ¢ ﬁg’gfﬂgﬂﬁ'sa%/t?(ﬁﬁl"ﬁg-cﬁﬁ(‘gﬁ é’éﬂ%’ ’ﬁﬁ“gﬁ%"/ heavier the ygight
~spirals have a wifditcks oduseltiméxténsiblecleg flap pancinjo expandiint Herlaterat directioni thevelsy
just next to eac Qh’ﬂ’? s OV | I ; e
Is preferably ant}a e |§/ag5'ggc‘§ _‘ié%&ﬁldg‘gg‘? Iﬂg%%t&??génl %ﬁ%lfﬁ%ﬁ%@?ﬁ@ggﬁgﬁﬁer
the designation HeWRyardby the waight and gappig away ffom the Jeg,| The regyit tshatjaction o
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or any ot her met Hasekeing icuffiend fantributento gyerall g!b)'hé'smﬂléé?ﬁ"!e&%dlﬁ fast. the gain
ext ensi on char actpanéls ag Sf desideddédniprise @ SELEWb0to provide softness and containment
characteristics. Alternatively, the leg flap panels may comprise a SELF 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.

The absorbent core 84 is pfeferably positioned adjacent the inner surface 76 of
the chassis layer 40 and is preferably joined 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 patterned 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 entitled "Disposable Waste-Containment Garment", which
issued to Minetola and Tucker on March 4, 1986, and which is incorporated herein
by reference. An exemplary attachment 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, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker,
et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June
27, 1989. Each of these patents are incorporated herein by reference. Alternatively,
the attachment means may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means or combinations



forces, extension nodulus, and avail able stretch (extension); and the
contractive forces and rate of contraction of the stretch laninates are

i nportant considerations in the performance of both the stretch | am nates
and the pull-on diaper. The extension properties and fitnent forces give

t he” applicator and the wearer the overall perceived "stretchiness" during
" use. They al sov@Pé/3I”8 t he ability of the appl i cat or to achi ev@CEUSHH43B
degree of application stretch (i.e., for a "normally" perceived tensioning
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the size and absorbent capacity of the absorbent core may be varied to accommodate
wearers ranging from infants through adults.

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 entitied "Absorbent
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 mixture of wood pulp
fibers and superabsorbent material such as are disclosed in U.S. 4,610,478 entitled
"High-Density Absorbent Structures" issued to Weisman and Goldman on September
9, 1986, and incorporated herein by reference.

The topsheet 80 is positioned adjacent the body surface of the absorbent core
84 and is preferably joined to the absorbent core 84 and the chassis layer 40 by



about 200 grans/in and about 400 grans/in, nore preferably between about
240 (grans/in and about_ 320 grans/in._The second_cycle recovery forces of
the stretch am nates within the wearing ranges (20% to 140% extensi on)
are preferably between WO 96/ 31178

PCT/ US96/ 04303 21 about 25 grams/in and about 200 grans/in on recovery,
nmore pref erabmo%sst8en about 60 grans/in and about 150 gr andCISIFe3e%:
val ues correspond to the nom nal wearing force after extension and
recovery. The force wall is that portion of #¥nhe extension curve where
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original length) pefdiefbe. TAEsHOWR iFZRE QU He Bpshestad0l Rilprisestd Blifmbry layer 86 and
barrier layers 88 joined to and extending laterally outwardly from the primary layer 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.

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 nonwoven
webs of natural fibers, synthetic fibers, or a combination of natural 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 brimary layer 86 is preferably
noncoterminous with the chassis layer so that fiquid will not wick along and through
the primary layer to the edges of the pull-on diaper, so that liquids will not wick
undemeath and beyond the stand-up barrier cuffs formed by the barrier layers, and so
that more drawable materials may be positioned in the side panels to produce stronger
stretch laminates. The primary layer preferably overlays a major portion of the body
surface of the absorbent core, more preferably all of the body surface area of the
absorbent core in at least the crotch region, so that exudates that are discharged into



required for a diaper application using the stretch lamnates is preferably
an,avail able stretch of at |east_about 785% npreferably at | east—100%w-th
availabl e stretches preferably in the range of 100% 250% nost preferably
about 200% The continuous belt 38 is also preferably elastically
extensible in the central panel, preferably at |east in each wai stband
panel 60 and @@os3et78i t udi nal |y outward from the absorbent cdBG/USPHRE303

el astic extensibility is provided by an elastic waist feature 50. The

el astic waist feature 50 provides a nenber 2hat is elastically extensible,
preferably elastically contractible, in at |east the |ateral direction so
as to provide a pbepulandiaperpenetmate threnghahe primary daysy whene gheyare sbsoghed;py the
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el ements of the pu)l-.on dl‘%er eauch as the chassis |layer 40 or the topsheet
80 or any conbi naVPEt SMAPALUCS) cnents, alone (if one of these layers are
extensi ble or contractible) or wwth an elastic material joined thereto. The

ot s o' o A SRR i Dol By B B e b
J nlayers 88 ?orm tge elasticsieg eatureshS% (%Ire?er%ly, a éaesgeat{ng ch& atn%r a barrier
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 (channel) portion
92. The stand-up portion 92 has a proximal 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 to 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,
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 U.S.
4,795,454 (Dragoo). The proximal edge 95 of the stand-up portion is preferably
disposed between 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
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 at
least the crotch region 30 to form the stand-up barrier cuff. The ends of the stand-up
portion are preferably joined to the underlying structure of the pull-on diaper, the
primary layer, by closing means 98, such as any of the attachment means herein
described, to enhance the stand-up function of the barrier cuffs. The stand-up portion
92 of the barrier layer 88 is thus preferably hydrophobic so as to reduce leakage of
exudates from the pull-on diaper. :



stretch | am nates; those el asticized wai stbands such as are known in the
art.and as are described, for exanple, in US 4,515 595 entit|ed

"Di sposabl e Diapers Wth Elastically Contractible Wi stbands" issued to
Kievit & Osterhage on May 7, 1985, and in U S. 5,151,092 entitled
"Absorbent Article Wth Dynam c Elastic Wai st Feature Having A Predi sposed
~ Resilient FlewoshBiimnge" issued to Buell, Cear & Fal cone oPCTASPEMBE 20,
1992; and el astici zed wai st bands nade froma structural elastic-like film
(SELF) web as described in the previously reéPerenced 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 elastic waist feat ure 50
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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 pull-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
ventilate it so that the product does not become excessively wetted by body
perspiration and uncomfortable to wear. Vents may additionally be provided in other
panels of the pull-on product or on certain of the features of the pull-on diaper. For
example, vents may be provided in the waistband panel in the front region or the back
region to provide ventilation and breathability in the waistband regions and/or vents
may be provided in the unitary waistcap/waistband to further enhance ventilation in the
product.

The pull-on diaper would preferably have a plurality of vents within the side
panels, the vents being arranged in 2 defined pattern of large and small apertures. The
apertures are generally in the range of about 0.3-2.5 mm in diameter, with the larger
apertures being preferably in the range of about 1-2 mm and the smaller apertures being
in the range of about 0.5-0.9 mm in diameter. The apertures can be formed by
punching holes or apertures into the fabric or by forming holes by autogeneous bonds
such as ultrasonic or thermal/pressure techniques. Such apertures and forming
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PCTLUS96/ 04303 23 product) _to provide.a tapered fit at the upper.parti of

the pull-on diaper. In a particularly preferred enbodi ment, the unitary
wai st cap/ wai stband is breathable to allow water vapor to escape fromthe
front region and the back region of the pull-on diaper. Breathabilit may
be provided | WOPESIAT t ary wai st cap/ wai stband by sel ecting r eP&F¥

breat hable materials for its construction and/or by aperturing or venting
t he wai st cap/ wai st band such as |s d| scussed Fﬂerel n Wi th respect to the

stretch lamnates in the sid e nels 62 a t he
belt 38 are not gAtGRBIGUEP ¥R noUr‘?o Sﬁgﬁgh F%&“Elﬂe°'h&g6$'o@ngsé
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t he absorbent cor ternati'v a can he rendered
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uncontract ed mat erthaltbe Venti extend: firsm tiedinsile pnthel outsider ofethe pridect. Alternativilyyithe
panel. coul d conpr r éﬁﬁﬁ, F'%JE
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i ncor porated herein by reference I f the nmedial panel is made extensible,

it i d to allg

absorbent core o the EipuaBiERg ?ﬁ""m‘*ﬂi B bfbvidet 87 majcn the AEHIE of e pul-
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64' to the side emthim,groﬂﬂep@mj. eral I y | ongitudinally extend fromt he
end edge 70 or 70" to the leg edge 7 respectively. The seam panel s

are preferably an extension of the cha55|s Iayer and
The pull-on diaper 20 of the present invention can be applied by a caregiver or

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

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 5, the chassis layer
540 forms the inner surface 24 of the pull-on diaper 520. The chassis layer 540 thus
serves as the topsheet. For this reason, in this embodiment, the chassis layer 540
preferably comprises a liquid pervious nonwoven web. The chassis layer 540 is
preferably the nonwoven material discussed previously herein with respect to the
formation of the primary layer of the topsheet. The first belt layer 542 is positioned
adjacent the outer surface 577 of the chassis layer 540. The second belt layer (not
shown) also is positioned adjacent the outer surface of the chassis layer. Additionally,
a central backsheet layer 510, preferably comprising a liquid impervious plastic film, is
positioned on the inner surface of the first belt layer 542, on the outer surface 577 of



ot her elements such as the belt |ayers and the topsheet, or any other

conmbi nati on of these elenents. In a _preferred enbhodinent, each seam panel
is formed by portions of the chassis layer, the belt |ayers, the elastic
panel nenbers, and the barrier |layers of the topsheet. (In the seam panel,
the"stretch lamnate is preferably not activated by nechanical stretching,
al though it mWoOBES3111& desired, to provide additional extensi PFIP¥EMN3:his
region.) Referring to Figure 1, the seans 32_are preferably formed by
bondi ng together the seam panels 66 of the f #ont region 26 with the seam

panel s 66 of the back region WO 96/311/8 . .

PCT/ US96/ 04303 24 %W‘%‘ééwﬁ 13 a byckshegtfor he gulkgn giaper, The, fasts pape!
ways. For exanpl e,menbersZare positionod béteeerctiie ishaskio lagenti#0tand therfirst heitriayien 542 tof
bondi ng 1 oget her  par FeRoRf tRuch Ininkles RO ushiNRCSIO K RAGAIY pplifiorss Bl the

i nwardly ext endi nd"*ﬁ'ﬁ“&@&% 79&%5@3&? E&ﬁeﬂg’ Prg&"ﬁ@r%gﬁw S Eﬁ’%gﬂ%é‘lf

t oget her to form |the cemeabtbacksheet Hayes Sd0n pEinec barriem guflie 5 bbb ol abe elastixt legr featnreng
any other seam 0021{ gﬂ&ﬁgsé b%ﬁ&?;{é&é&%@omﬁeﬁslt@ baktfe? 35) Rined 1o the
fl angel ess side sgam ex of a'fla | ess seamis disclo :
Pat ont 5, 236, 430 dPAer pyrEage 5 ngéﬁg%%lw-? hxea?ﬂﬁ?ﬂgﬁpamsﬁwémgé %F6%§'S+?%'Y§§de
Seans" issued to R)685378 t&LaBsond Jihe flaps o she barridr/cufls ARY, comprisea patvaven iweb, a

i ncor porated her eﬁﬂh*fﬁfﬂ'ﬁf&%’fﬁm dFEndaoRy ﬂlgeﬁ);.ndtal}ﬁasﬁﬁﬁﬁ of the present

i
I nvention can be By any suit e nmeans wel nown 1'n the art appropriate
for the specific nmaterials enployed in the seam panels. Thus, sonic
sealing, heat sealing, Ay ahows einbBigdiend, thedhssétste linninates gadditionaliyg,comprise a
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seam panel s stretch laminates to allow the deep mechanical stretching (straining) of the stretch
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 laminate that will be strainable to such a high degree
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 the topsheet for the pull-on diaper 520, the chassis layer
540 will typically comprise a nonwoven material which is readily liquid pervious but
which is generally not as drawable as other nonwoven materials. Thus, the chassis
layer 540 of this embodiment will tend to shred or tear when it undergoes the
mechanical stretching operation to form the stretch laminates. The reinforcing layer
512, which is a more drawable material than the chassis layer 540, when laminated to
the chassis layer 540 prior to mechanical stretching, bridges or spans the tears in the
chassis layer 540 to allow the overall stretch laminate to not fail or have holes during
use.

The reinforcing layer 512 may thus comprise a number of materials that are
drawable to provide the necessary strength in the stretch laminate. Examples of such
reinforcing layers include plastic films, apertured plastic films such as DRI-WEAVE
marketed by The Procter & Gamble Company, or nonwoven webs. Preferably, in order
to provide breathability in the stretch laminates, the reinforcing layer comprises an
apertured plastic film or a nonwoven material. More preferably, the reinforcing layer



66' of the back region 28 to forma |ap seam The seam panels are
preferably joined by a_pattern of heat/lpressure or ultrasanic-welds—such-as

is shown in Figure 11. In this particular seam the bonding pattern
conprises two rows of elliptical bonds. The total bond seamw dth, W is
about 6 mm (about 0.240 in) based upon a total overlap, X, of the seam

panel s of aboWO96/M1¥n (about .4375 in). Each bond is about 2 BSTHF¢O430%

in) wide, w and
from each ot her

about 1 mm (about .04 in) high, h. The bonds are spaced

in each row, s, by about 2 (about 0.08 in) center to
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seans are di scuss‘\é‘lf‘?’ﬁ %@%@Wr@péﬁ‘mr@ panels i‘&@ﬂ%?mﬂ members 78 are

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 panel
of the front region and the back region. The absorbent core 84 is positioned between
the central 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 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
ripping or tearing of both the chassis layer 640 and the first belt layer 642.

Figure 7 is a perspective cross-sectional view of a further alternative
embodiment of the pull-on diaper shown in Figure 5. In this embodiment, the
absorbent core 84 is positioned between the chassis layer 740 and the first belt layer
742. Since the first belt layer 742 need not be liquid pervious since it is positioned on
the garment surface of the absorbent core 84, the first belt layer 742 is preferably
drawable and comprises the materials previously described herein for use as the belt
layers. The central backsheet layer 710 is positioned on the outer surface 712 of the
first belt layer 742 to form the outer surface 22 of the pull-on diaper 720 in the crotch
region and in the central panel of the front region and the back region. A reinforcement
layer (not shown) may also be positioned between the chassis layer 740 and the elastic



Besi des the continuous belt 38, the pull-on diaper 20 conprises a chassis
assenbly (main panel 56 _and leg flap _panel s 58) extending between the |egs
of the wearer to thereby define the crotch region 30. The crotch region 30
typically conprises at |east an outer covering |layer, preferably also an
absorbent core 84. In the enbodi nent shown in Figures 1-4, the outer
covering | ayerwoos@mrses the chassis layer 40 and the t opsheePCHUSI6MHN3
chassis assenbly further preferably conprises the elastic |eg features 52.
The elastic |l eg features 52 provide |nproved3%onta|nnent of liquids and

ot her body exudates in the crotch region 30 and_about the | eg openings in
general . Each el adan¢l megber Tt reiafosce theghassisdaver J80.several different
enbodi ments for reducing the | eakage of - body exudates in the leg flap
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gasketing cu an n:ontamra}netrltI leayer is positioned between the folded over portions of the flap. The
containment layer 814 extends beyond the proximal edge 895 to further provide an
impermeable seal at the proximal edge 895. The containment layer 814 preferably does
not extend to the distal edge 812 (in this embodiment - about 6.35 mm (about 0.25 in)
from the distal edge) to provide a breathable portion adjacent the distal edge 812 to
maintain good skin health. Thus, the barrier cuff 810 is liquid and gas impervious at
the base of the barrier cuff 810 to prevent leakage while being gas pervious adjacent
the distal edge 812 to enhance the softness and breathability of the barrier cuff 810.

A secondary "barrier” is created by a second elastic spacing member 894
operatively joined with said flap intermediate said proximal edge and said distal edge,
preferably at least about 12.5 mm (about 0.5 in) from the elastic spacing members 94.
The second elastic spacing member 894 is preferably joined to the flap between the flap
and the containment layer 814. Since the containment layer is most preferably joined to
the flap at spaced apart zones (adjacent the proximal edge 895 and adjacent the folded
over portion of the flap) such that an intermediate portion of the containment layer is -
unsecured to the flap, the second elastic spacing member is preferably joined to the flap
adjacent this intermediate portion such that the second spacing elastic member tends to
space the flap away from the containment layer 814 to form a pocket. The second
elastic spacing member 894 thus provides a more breathable section of flap adjacent the



cuff. The gasketing cuff and barrier cuffs are preferably fornmed as shown
I n_the Dragoo patent and_as discussed herein__ln an alternative egbodi nment
of the present invention, the leg flap panels 58 can WO 96/ 31178

PCT/ US96/ 04303 26 further conprise a structural elastic-like film (SELF)
welr as described in the above referenced WO 95/03765. The SELF web of the
leg fl ap panewo9sBtIBdes extensibility in the lateral direct iR
providing a SELF web next to, over, or outside of the elastic | eg nenbers
forming the gasketing cuff, the pull-on diad& is provided with an area
adj acent the | egs whi¢ch can expand when needed for additional vojd,vol unme
due to heavy | oadhady smegpnly the nogweyes, flapscontagts, therbady; oThesreend elagtic spacing
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by attachnment nedmeatliable nonwowen flap away from the containment layer and contact the body.

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 the topsheet 80 to optimize the cuff height and cuff spacing. The inner
surface of the flap is joined to the diaper, typically the topsheet 80, at its ends laterally
inward from the proximal edge by a first closing means 816 at about half the cuff height
(adjacent the second elastic spacing member 894). The distal edge 812 is then folded

- laterally outward back toward the proximal edge such that a first barrier segment 820
and a second barrier segment 822 is formed. The outer surface of the flap in the
second barrier segment 822 is joined to the outer surface of the flap in the first barrier
segment 820 at the ends of the flap by a second closing means 818. The fold provides
a wider cuff spacing and a taller cuff height in the crotch region 30 to significantly
improve leakage performance {(especially BM coatainment). It should be noted that the
location of the second closing means 818 along the segments can be varied to vary the
cuff height and cuff spacing. The cuff height is a particularly important parameter for
pull-on garments since the barrier cuff may cause difficulty in application since the
wearer's foot may get caught on it. The cuff height is preferably less than about 44.5
mm (about 1.75 in), more preferably between about 31.75 mm and about 44.5 mm
(about 1.25 in to about 1.75 in) with the cuff spacing in the crotch region 30 being
from about 63.5 mm (about 2.5 in) to about 90 mm (about 3.5 in).

Figure 9 shows an alternative embodiment of the present invention in which
vents 54 are provided in the side panels and a portion of the chassis layer 940 has been



such as those well known in the art. For exanple, the chassis |ayer may be
secured to the absorbent core by a _uniformcontinuous |ayer .of adhesive, a
patterned | ayer of adhesive, or an array of separate |lines, spirals, or
spots of adhesive. Adhesives which have been found to be satisfactory are
-manuf actured by Findl ey Adhesives of Wauwaut osa, W sconsin, and nmarketed as
Fi ndl ey H2120WOm681198t achnment neans preferably conprises an SSEPSHORPE
network 'of filaments of adhesive as is disclosed in U S. Patent 4,573, 986
entitled "Di sposabl e Wast e- Cont ai nnent Garméfit", which issued to Mnetol a
and Tucker on March 4, 1986, and .which is incorporated herejn by reference.

An exenpl ary att arsmaved (ydndewed?) in fachuaistbandinapel. Thisporongf the chasgis jayer has
conpri ses sever al béenremnoved imoddesto\peovidd enhnted breashabiligt i the ovaistbapd paelsEotandr n

such as is illustgamt i
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of absorbing and retaining liquids such as urine and other certain body
exudat es. The absor benFigarerio shows batillAirheLsltemiative embadivearitiofithe gUll-61 diaperdrd
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di sposabl e di aper layemtP40tatserproyidesrthe outen surfase @2 of bt pulkon dispernif28dn 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 appearance of a cloth garment. The topsheet 80 comprises a primary layer 86
and a pair of barrier layers 88. In this embodiment, the pull-on diaper 1020 is provided
with a composite backsheet that acts as the backsheet for the absorbent core 84 and as
reinforcement layers for the stretch laminates in the side panels. In this embodiment,
the backsheet comprises a central backsheet layer 1002 and a pair of backsheet
reinforcement layers 1004. The central backsheet layer 1002 is preferably a liquid
impervious film to contain exudates within the absorbent core 84. However, since the
central backsheet layer 1002 need not be subjected to mechanical stretching, it can
comprises the liquid impervious, vapor pervious films such as previously described
herein to give the product overall breathability in the crotch region and the central
panels of the front region and the back region. Since the backsheet reinforcement
panels 1004 are subjected to mechanical stretching, they preferably comprise any of the -
materials suitable for use as a reinforcement layer as previously described herein
including nonwoven webs or plastic films. In the embodiment illustrated, the backsheet
reinforcement layers 1004 comprise a plastic film such as is used as the chassis layer for
the embodiments of Figures 1-4. Although it is preferred that the backsheet
reinforcement layers overlap with and, more preferably are joined to, the central
backsheet layer, the backsheet reinforcement layers may alternatively be spaced
laterally outward from and not be secured to the central backsheet layer such that the
backsheet reinforcement layers act as independent reinforcement layers. Since both the
central backsheet layer 1002 and the backsheet reinforcement layers 1004 preferably
each comprise a plastic film, the layers may be joined together prior to being combined




wood pulp which is generally referred to as airfelt. Exanples of other
sui-t abl e absorbent materials include creped.cell ul ose wadding, nelt bl own
pol ymers including coform crosslinked cellulosic fibers, tissue including
ti ssue waps, absorbent foans, absorbent sponges, superabsorbent polyners,
absorbent gelling materials, or any equivalent nmaterials or conbinations of
mat eri al s. ThWOR6Aur ati on and constructi on of the absorbe
al so be varied (e.g., the absorbent core naé7have varyi ng cal i per zones,
hydrophi |l i c gradi ents, superabsorbent gradi énts, or |ower average density

and | ower average; S i iLsitian zoneg: . or onpri.se. one or
nore | ayers or st'rnﬁqil?l Sr%dﬁng$%%§ﬁ§€§%?a@8?@g§tEu@é‘ﬁa'eﬁa")}}cﬁfe't h+ ea‘ﬂ?b'? t?éﬂ?l
core shoul d, howeWemberyZ8 arsprrferably posifianed betaveen:the ghassis layemiP49rand thedacksheet
intended use of tfeinféraémentRyél 3P0Nto provide e strétéiatingRs.and absor bent
capacity of the absorbent core may be varied to accommbdate wearers rangi ng
frominfants through adults. A preferred enbodi nent of the absorbent core
has an asymetric, nodWhilepartiewlar gmbodiments of thepesent Snventiorhave bedraithestiatedaand

L hg bodyf of th e vwae:iHeld,(it o6l be lébéiambt t:ﬁéyétsﬁnaﬁymain fhat (rﬁ{b;us Qﬁﬁpalagﬁes'?%
ody surface. An ex ry absorhent.structure,for, use. as e ahsor,ben
core of the pres eﬁf’&ﬁ%\?ﬁﬂ%"f"g © af wﬁﬁ%“@é?ﬂ’é%@%“?fe’%ﬂé@ﬁf%ﬂ% g??:ﬁdnvennon.
comer ci al succesl isstherefore iimentled ntoUcover Sin3he | appendedt claimsdall Abslorchages and
Structures Cont ai fibdificalibhy thitié withil eSscapeof e fveltionr bent Material " i ssued
to Cook, Lash, More, & Young on Novenber 1, 1994. These references are

i ncorporated herein by reference. Preferably, the absorbent core
will conprise an acquisition/distribution |ayer of chemcally stiffened
cellulosic fibers and a storage | ayer positioned beneath the )
acqui sition/distribution |ayer conprising a m xture of wood pulp fibers and
super absorbent material such as are disclosed in U S. 4,610,478 entitled
"Hi gh-Density Absorbent Structures"” issued to Wisman and Gol dnman on

Sept enber 9, 1986, and incorporated herein by reference. The topsheet 80 is
positi oned adj acent the body surface of the absorbent core 84 and is
preferably joined to the absorbent core 84 and the chassis |ayer 40 by




%&gimuu(umuulwllluullne_nereans_(_not shown) such-as those-weld known in

the art. * SGithbl® attdchnent nmeans are described with respect to joining
t he "absorbent core to the chassis layer. As used herein, the term"joi ned"
enconpasses configurati ons whereby an elenent is directly securﬁd to ghe

ot her el enentW@®$6/H2TE xi ng t he el enment di recfgd y to the other 3 . and
configurations whereby the elenent is indirectly secured to the other

el ement by affixing the elenent to internedi ate nenber(s) which in turn are
affixed to the other elenent. In a preferred enbodi nent, the topsheet and

the chassis Ia‘ye(mﬂ ' giqm .joined together by directly joining them
to the absorbent cor-gl%p e e lxasétic panel nenbers or other elenments of the

pul I -on diaper. The topsheet. 80 preferably conprises a three nenber
structure such ad- di s&“&'é@'ﬁd?sW%&SP“l ?'TS%'%KBWM‘P&I ed "Absorbent Article
Havi ng Leakage- Resi stant Dual Cuffs" issued to Dragoo on January 3, 1989,
whi ch i s incorporat ed(aher e chassis Inyer bavingoan inngg sutfaceand an putgr susfade, said chassis

topsheet 80 conprises a priyEREymprisia Rtifidils Siver dehingayers 88 joined to
and extending laterally outwardly fromthe primary |ayer 86. The primary

|l ayer 86 is a liquid pervigus nmageri al. all ow L qui ds ¢ '
penetrate through its thic hesd ﬁﬂ‘& E&”&b’?&‘r"ﬁn“% %@q% §g§oé;d§§gh§u%8‘rl % Fhe

two barrier layers 88 are pref seatml pane) gomprising & waistbgnd:panel andoa medial panel.t he
si des of the diaper and are norsfielpafdlSbxéiidingditerdapPbtwallyfrom 34il lderiral Panel,

- stretch lam nates. The primary | ayer 86 i eft.erabl yv. conplian S of .
feeling, and non-irritating to af'ﬁé iﬁé‘&r"é?é.s&@{" > %’?ﬁé“yp?\%@y F’%‘e?aﬁt' §'a'd
liquid pervious permitting |iquidéspanel to said,side cedge, osaid- seam panelsnand said: side

through its thickness. A suitalyageldexteiiing loAditidinaly fom SEdeAPEdge RCkald RE a
- wide range of materials, such gﬁggorous oans; reticul ated foans; apertured

plastic filnms or three dinensi | y expanded forned filns; or woven or
nonwoven webs of natural fibers, synthetic fibers, or a conbination of .
natural and synthetic fibefiiy. 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 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

(iii)  a crotch region between said front region and said back region;

l ized in that -

(b) a first belt layer is positioned so as to extend continuously 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;

(c) ~ a second belt layer is positioned so as to extend contimjously 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 is 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
said first belt layer in said side panel, and an elastic panel member



Landi svi | I designation 6701 In fhe embodi_ment shoun in
Fi gure 3, 86 is preferably noncotermnous with the
chassi s Iayer so that liquid will not wi ck along and through the prinmary

| ayer to the edges of the pull-on diaper, so that liquids will not w ck
under neath anWOB3H8 t he stand-up barrier ggffs formed by tHhRCHEFG6OE03

| ayers, and so that nore drawable materials nay be positioned in the side
panel s to produce stronger stretch | am nates. The prinmary | ayer preferably
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term nating edge of the pr| I'S poOSI tione X1 ey
edge) or the terninating edd¥ seso ttﬂmemsarérﬂﬁedtayelf ﬁmraﬁ'astmmamember

the pr ox: mal edge. Adj acentopefativély Joined ?Jithssaﬁ“d)lahaﬁh liyer rop asaidt Seebnd belt layer,
primary |ayer termnates at r r

ofthe primary | ayer materi aﬂr&?%bl? &m %a?h% |ir?1é5|$ 'éé?o'f1 ﬁé agénik h %P% ﬁ%l
edge due to machi ne tol er arket¥eces spid isnlayes and rsaidosecond; belft layass esch saidebackea

of the prinmary |ayer when ls‘tretcﬁ lamnitidfed Gkivig Célasticallyl BRteddibhd Qn I dleastDOE | RRpdl
of the topsheet 80 shown |nd urgndS the barrier

Preferably the r| mar Iﬁer I s manufactured by Fibertec, Inc. of

® seams join said front region to said back region adjacent said side edges
in said seam panels so as to form two leg openings and a waist opening.

2. The garment of Claim 1 wherein said chassis layer comprises a liquid
impervious film, preferably wherein said first belt layer and said second belt
layer each comprise a nonwoven web, more preferably wherein said first belt
layer and said second belt layer are positioned on said outer surface of said
chassis layer.

3. The garment of Claim 2 additionally comprising an absorbent core positioned
on said inner surface of said chassis layer, said absorbent core having a garment
surface facing said inner surface and a body surface opposite of said garment
surface, and additionally comprising a liquid pervious topsheet positioned on
said body surface of said absorbent core, preferably wherein said topsheet
comprises a primary layer positioned on at least a portion of said body surface
of said absorbent core and a barrier layer extending laterally outwardly from
each side of said primary layer, more preferably wherein said primary layer is
liquid pervious and said barrier layers are each hydrophobic.

4. The garment of Claim 1 wherein said chassis layer comprises a nonwoven web,
preferably wherein said chassis layer serves as a topsheet for the garment, said
chassis layer having an inner surface and an outer surface, more preferably
wherein said first belt layer and said second belt layer are positioned on said
outer surface of said chassis layer.



yers 88 formthe elastic |leg features 52 (preferably, a gasketing cuff
and/or a“lﬂ“mmu“ MUUMd , _preferably, a portiqn of the stretch |am nates.
I n order eting/barrier cuff elastic leg feature as shown in
Fi gure 3, *the barrier | ayer 88 preferably has a flap portion 90 and a

stand-up (channel) portion 92. The stand-up portion 92 has a_proxi nal edge
95 and a di stwboasiyes 95' . Wile the flap partion 90.is prefe?&UW‘Q‘” °

continuous segnent of the barrier |ayer 88,1’°t he flap portion 90 may be
formed froma different piece of material secured to the stand-up portion

92 so that the flap portion 90 could h i ff t. .oh

di mensi ons, and char a&‘\!r%?‘ﬁ?ftqﬂgﬁ‘ ﬁ?fé @Plﬁqllléfe‘ir?s'n 6' yshq%é “R?%_&srt | e%iahe
flap portion, or the dbacksheetlaye jdinednwithesgidbfirsbhelt fayer and issid|speandobeltt lageer;
di aper if desired. Th}g%%ﬁi@ggvl n@'g&gtshQrkeﬂt?alflﬁéﬁﬁeei"ﬁi!efiﬁfpdlﬁﬁné@&tﬁhépsﬁﬂ

the barrier cuff as d 795, 454
95 of the stand-up porfirstdhelti layes and saidy¢ gﬁ?ﬁﬂs@g“ﬁ o8 FFEI97e '@I gé%%l F@

members 96 and the | ongédnd®eln beyercemdtseid|chussis layesin spiddiack eegiop, mote/preferablydhe
elastic |eg menbers 9%@‘5%« 33 Gitihalt &%ﬁsﬂ? ahhﬁ)sﬁjﬂétg éb?@gpoﬁﬁﬁﬁed%edv&rﬁﬁmd

| east the crotch r
di stal edge 95' |seglré$@sl§lhyyf%{5fsaa%@ﬂ dibs backs Oga%ﬁﬁ r(‘[’)lﬁa#gga1 'é‘ﬁ'gﬁﬂ hg?g'f he

Eul | -on diaper in at Imtsuifm and @h Giher fgiface, sald seooxfddrelmayeehas am dutep surface
arrier cuff. The ends L e ﬁ,&& safhoéehirﬁrbaa{sﬁe&ia anyodegbﬂggd fotet he

under |l ying structure oaf'

a er,
neans 98, such as any sgrfaq Salﬂtf!ﬁtlhﬂirhye ﬁ@ﬁé’;’é{g‘ﬂ ‘31°“'¥6C5‘€?ﬂ‘f§r? e
the stand-up function s@fds‘ehﬁdlbanuye:rmwfbsck isbbnsmmcbrefprablgrwhemnﬂﬁsnﬁnme

exudat 65 11om the pul [AIGHORRY pnprise g BBABRE (Bfe, hoke® phEHy WhéréidoSaif!

PCT/ US96/ 04303 30 | n cabsorbénscorsdis ditpositionad; beweenisaid sreatrtl hackshees dayep and fist

| east some segment Of pelt layer in said front region, between said central backsheet layer and said
second belt layer in said back region, and between said central backsheet layer
and said chassis layer in said crotch region, or (ii) positioned between said first
belt layer and said chassis layer in said front region, between said second belt
layer and said chassis layer in said back region, and between said central
backsheet layer and said chassis layer in said crotch region.

6. The garment of according to any of the preceding claims additionally
comprising a reinforcement layer positioned in each said side panel of said front
region and said back region, preferably wherein each said reinforcement layer is
positioned between said chassis layer and said elastic panel member.

7. The garment according to any of the preceding claims additionally comprising
an elastic waist feature joined in said waistband panel of said front region and
an elastic waist feature joined in said back region, each said elastic waist feature
being elastically extensible in at least the lateral direction; preferably wherein
each said elastic waist feature is operatively joined in an elastically contractible
condition so as to contract said waistband panel in said front region or said
waistband panel in said back region; more preferably wherein said elastic waist
feature comprises a unitary waistcap/waistband.

8. The garment according to any of the preceding claims wherein said crotch
region has a main panel having side edges, and a leg flap panel extending
laterally outwardly from each side edge of said main panel, the garment
additionally comprising an elastic leg feature positioned in each leg flap panel of



lon 90 of the barrier layer 88 in the front region 26 and in

the bac lliﬂn ’1 II ﬂm jected to mechanical stretching i-n_order—is
prOV|de 4 ates in the side panels 64 and 64', respectively.

Thus, at T east the flap portion 90, preferably the entire barrier |ayer 88,
[ s-el ongat abl e, nore preferably drawabl e (but not necessaril é’ el astoneric),
so that the baom9sa1I78 ayer will, upon mecham\cal stretching b to a
degree pernmanently el ongated such that it not fully returnto its
original configuration. In especially preferred enbodi rrents the barrier

| ayers can be subjected to nechanica refchin rupt uring or
tearing. Thus, the baspf&rotehiegion, H’F@"Eﬁye’f’ ?‘ﬁlﬂleg‘lbﬁaﬁﬂé féa mprises'a
prtef er albl yf dr a}[/vﬁbl g dadierosil commpisingab flgp hqwhgm‘f;hn?gml ndgeeml dald;stalgfe ati;tlen
materials for e barry ﬂg&& Rfal
the belt layers. A pre*ag{mr e%\éﬁ'gter'mek%ﬁ aerdrl g? a?s rlagdes &

spun- bonded’ pol yet hy| @fge; srorp preferably @“b ﬂ%“?"ﬁ‘%?s 9\@8““’9\‘\’% b #dea

material for the barr issid bafieecuff sdditionalbeompricssdadniainment laydr joined tolsaid flaph
manuf actured by Fi berweb N. A of Sinpsonville, N C under the designation

E1004203. The pulg -on ﬂhgﬁﬁﬁentzgf Qbﬁ&eﬂrsﬁiﬁ%ﬁtwnﬁleﬂrl% f2ecuted 1o skRIMap 207

apertures to permt t he sa [ and water. vapor to.and framt
interior of the pull-d aag?zoqeﬁsgf $hatran P@H“@mg?%ﬁf’f“t“ﬂ&mﬁﬂm%qw
are positioned in the :s'unhc\pemed» said |flap tanid seaclo sdid ezt icoff, additionallyecompriges a
prevented from | eakin dﬂt i Eﬁcﬁgﬁﬂ&\ J Eﬁﬂ%l} Ftﬁnéi‘.lb@ﬁﬁ Qﬁﬂtﬂag%t’enhéﬂiat@' r

and water vapor are aI 8 @'Pt%gl"ﬁro uct,.to filate it
so that the product d&ad HWWE@SW‘E% igtal, edae ageng saig FLHPOTHPR on
and unconfortabl e to \wfasid comainmentelyyendolias toospace ;md)ﬂamfromwdﬂchanmmdnelayer

| f th -
i aper . For  exanpl eon&’g%*?'g"‘ﬁ%"*‘g%'“%“c 55y sl Pﬁaﬁ%\é‘%ﬁﬁﬁﬁ“&h 13 i B ot
front region or the baéIQC%QFWM thap o0 intermediate partion of sad 56‘?°é PH&‘Eﬁ ’rHa‘E'?gl n
the wai st band regi ons nwnibepis uisstiied 18 aid Aapdsooasitd @dat mmineauw flag; More preferably .

el P L T SR o R b .08 S
panel s, the vents bei mytﬁrSFMewﬁ wh@:ellemhq@eﬁ bastiercqulf Qﬂd“!"a? lyecompaises,# first
_apertures. The closing means for joining said inner surface of said flap to the garment at said
ends laterally inward of said proximal edge, a fold positioned proximate said
first closing means such'that said distal edge is folded laterally outward to
create a first barrier segment and a second barrier segment, and a second
closing means for joining said outer surface of said flap in said second barrier
segment to said outer surface in said first barrier segment at said ends; most
preferably wherein said containment layer extends from said proximal edge to a
point intermediate said proximal edge and said distal edge so that a portion of
said barrier cuff adjacent said distal edge is breathable.

10.  The garment according to any of the preceding claims wherein said medial panel
of said front region and said medial panel of said back region are elastically
extensible but not gathered

11. A unitary disposable puli-on garment characterized in that the garment
comprises:

(a)  a chassis layer comprising a continuous sheet defining

0] 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,



aperture t he range of about O. '3-2.5 mmin diameter, with
the-larg ’!j iﬂﬂﬂ m mgm preferably in the range of about 1-2 mm and t he
smal | er. ‘the range of about 0.5-0.9 mmin dianeter. The
apertures can be fornmed by punching holes or apertures into the fabric or
by torm ng hol es by autogeneous bonds such as ultrasonic or

t her mal / pr ess(W@9¥a3Mi ques. Such apertures and form ng VRS TB396/94393
PCT/ US96/ 04303 31 techni ques are descri bed i% U S. 2,544,069 issued to
Cutler on March 6, 1951; and U. S. 4,834,738 issued to Kielpi kowski et al.
on May 30, 1989; each of which is |ncorporated herein by reference.
Preferably, the apertures extendngH saghpaael exganding datprally. outwerdly fromyeash said

?Ihl of the | ayeglsf of t hﬁ stret gfkldeaﬁirﬁﬁicﬁiald rsideN@ige, shid Red® Ipanels WAd) s aide
e vents exten romthe insi rodu
Fpaix%e %;ﬁﬁ‘é ?ong%x(ﬁrtall; %Iﬂp s%$ eﬁ% gd¥ ato said %)e

Alternatively, the vents may on ne or ers
they may conprise slits or cuts qu%her than holes. Breathability may
alternatively be provided by making the nmaterials of the pull- on diaper
out of air or vapor perneab{if nud backategion wpposed torsaidfromnregion] bald dack region

exanpl e, the chassis |ayer coul &tfel agggsp r
but liquid inpervious plastic fqugﬂm?#eagq asﬁc @geg, (e#be S £ %?ﬁcfmé'n
material such as foans, scrims, SRORAEIRAWay a'lS‘r %"Eﬂd&%ﬂ’éﬁér?‘

to further enhance the breat habldmtn;imglatérhlqu&dlyrfrdiuméentrﬂ”@nauhﬂd-a)m

di aper 20 of the present i nvent| ?lceﬁf&n{i‘ﬁ%i’a?&klyte&taxrdg ﬁ&@%ﬂéﬁvﬁd %%e Bﬁel to

sel f-applied by the wearer. Typi‘C 30 ) .
expanded to allow the wearer to %%‘?/"t sﬁﬁé?‘ﬂ $ and s3id side parelsyextending

| eg openings 34. The other foot losgifubliagh d}‘ﬂ’(ﬁﬁ&dl@&déﬂ%@td%ﬁkb@ge.hﬁﬂ openi ng
34. The pull-on diaper 20 is then pulled up over the torso of the wearer

into its weari ng posi tion. (-Bbe faO&Sl%h\A@anﬁ\eW&B%Qd%nfﬁﬁionand said back region;

said chassis layer having an outer surface and an inner surface and
comprising a nonwoven web;

(b)  a backsheet positioned on said inner surface of said chassis layer, said
backsheet having 'an outer surface adjacent said inner surface of said
chassis layer and an inner surface opposite said outer surface, said
backsheet comprising a central backsheet layer and a backsheet
reinforcement layer positioned laterally outwardly from said central
backsheet layer in each side panel, preferably wherein each backsheet
reinforcement layer is joined to said central backsheet layer, more
preferably wherein said central backsheet layer is liquid impervious and
vapor pervious;-

(c) a liquid pervious topsheet positioned on said inner surface of said
backsheet, preferably wherein said topsheet comprises a primary layer
and a barrier layer extending laterally outwardly from each side of said

primary 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
said backsheet reinforcement layer in said side panel, a'po.nion of said
topsheet in said side panel, and an elastic panel member joined with said
chassis layer, preferably wherein said elastic panel member is positioned



stretch | apj ' y assists in self application of the pull-on
di aper byIMiﬂﬂlﬂ@lﬁBHﬂih ct to_be pulled up aver the buttocks rather than
Andi g

further e <on diaper is then worn and can contain and hold
di scharged body exudates. The pull-on diaper is renoved fromthe wearer by
eitther pulling it back down over the legs or tearing the portions of the
pul | -on di ape™QHHMEBnt the seans. Figure 5 shows a perspect i RirUS96/04303
cross-sectional view of an alternative enbodPnent of the pul | -on di aper of
the present invention. As shown in Figure 5 the chassis |ayer 540 forns
the inner surface 24 of the pull-on diaper 520, The chassis | ayer 540 thus
serves as the topsheet. For betieen saidiehassis lnyerand said hackshaet rinforcement layes;j each

llayer 540 preferably conpri sd flont steettitl lapthiate Geing netasrically nexvenbible Ticat CleSss the
| ayer 540 is preferably thegp&%wgnnat erial discussed previously herein
n

with respect to the formati € primary | ayer of the topsheet. The

first belt layer 542 is positioned adjacgnt the outer surface 577.of the,
chassis | ayer 540. The%?)ecoﬁﬂe'églcﬁuﬂ sxXpensible, pck gt amynate posttianed in Spghysaid

adj acent the outer surface sifle tpanelcbfissidsbdcky eegionAdelich | ssithbask stretchniamihate
backsheet |ayer 510, prefer . 15 | b £1dd ;jep@ Ak LG
film is positioned on the %@ﬁ%&?ﬁfaﬁﬁ%ﬁt gsh\is a?é‘r?élaé{”ﬁgﬁﬁ

u
the outer surface 577 of heet reinforcement layer in said side panel, a portion of said
PCT/ US96/ 04303 32 t he chasstopshestyiaisaid Gide panehant an 2labticganél rhembes juisdd Wich saide

Chassis |ayer 540 and the ?f’ﬁ*@%"?%@#@%ﬁ? et {158, B e

el't (Sg?orm e front stre
| ami nat es. The absorbent cob@wsen said chassisdayeriand paid backsheet reinforcemens Jayer, each

surface 577 of the chassis Wbicléﬁﬁhtclmaﬁ'ﬁﬁ@bh}igt&ﬁsﬁ&ﬁ? xtensible g sdt Sedsh ke
540 and the central backsheﬁiﬂh?%&rﬁ §-1£d The barrier cuffs 514 of the
elastic leg feature preferably orrplpl’se a relatively narrow strip of
material (a barrier flaég) joined to the inner surface 576 of the chassis

| ayer 540 such as is sHdwn seams prining said front segion: taysaid back region adjacent said side
edges in said seam panels so as to form two leg openings and a waist

opening.
12. A disposable puli-on.garment comprising:
(a)  abelt having
0] a front region having

a central pane! having a waistband pane! and a medial panel,
said medial panel not being gathered, preferably wherein said
waistband panel is elastically extensible, more preferably
elastically contractible;

a side 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;
(ii)  aback region having

a central panel having a waistband pane! and a medial panel,
said medial panel not being gathered, preferably wherein said
waistband panel is elastically extensible, more preferably



4,695,278 to Lawson. The flaps of the barrier cuffs may conprise a nonwoven

\é\ﬁgwrf‘l ﬂllﬂmum1llélnﬂlglﬂ1 r%hn?;eﬁi_(_r}fa—t gsngg\(lj\ﬂ/?bnal I yaggngri se a. °ftiim As

rei nf or cehrent Iayér 12" preferably positioned between the chassis |ayer 540
and the el astic panel nenber 78. The reinforcenent |ayer 512 act 3
"strain rei niwoeadrirehe stretch | am nates tg al l ow the deep nECHYT
stretching (straining) of the stretch | am %te without creati ng |l ocal tears
or holes in the stretch |lam nate. As previously discussed, sone materials

are nore strainable than other naterials, especially at the high straining
forces encountered by the rrechzﬂﬁs'é‘é[lyg?ﬂ‘@f’@ﬁgng operation done on the

stretch lam nates. Thus, the joinder of a nore strainable material with a
less strainable material resul tasiderpagel positionedionsither side ofsaid contrpl Baneh  be

strainable to such a high degr QacHialdgaé pareidieig eRicaligexténsibieipanigaspthet he
materials. This is especially igﬁo[ .ant. in the present enbodi nent where the

chassis | ayer 540 conprises a BHPMBPY c. Since the chassis | ayer 540
acts as the topsheet for the pull-on diaper 520, the chassis |ayer 540 wll
typically conprise a nonwoven mipaﬂﬁ#@dﬂsktef@aapl“gﬁfqﬁﬂﬂieﬁc SREs but
which is generally not as drawabl e as ot her nonwoven materials. Thus, the
chassis |ayer 540 of this @ooouemmgmmpmmwmmmmmﬁ i t

r

under goes the mechani cal stret c&h@%&&g%@%&(g&% Bid Q&k%%@ﬁﬂ&hthat_

| am nates. The reinforcing | ayer / ] nore drawabl e materi al
than the chassis ‘| ayer 540, whesid beltiisANEPUQUS; t he chassi s | ayer 540 prior
to mechani cal stretching bridges or spans the tears in the chassis |ayer
540 to all ow the overal |l ssaidbettcomprisingtt e to not fail or have hol es during
use. The reinforcing |layer 512 may thus conprise a nunber of materials that

are drawabl e to provide t_hgﬁgflggtslﬁﬁr)éxéﬁdiggléﬁdﬂnﬁdhs&herosim&dihtlr@émm.

Exanpl es of such reinforcing |ayers include plastic filns, apertured

plastic filnms such as DRI -WEAVE,mrketed by The .Pr mlc any,
or nonwoven webs. Prefer abPWF%g%trlw °%8“‘§?%%°ﬁ'&%“°g‘r§'§§§'ﬁg%u | tyEI ? tﬁ’e
stretch lam nates, the reinforcing | ayer conprises _‘%p agséhurgq | astic
filmor a nonwoven materi akn elagticpansl aembennpratively joinsd 1o 2o T'als n

each said side panel of said front region;

an elastic panel member operatively joined to said second belt layer in
each said side panel of said back region;

preferably, a waistband operatively joined in an elastically contractible
condition to said first belt layer in said waistband panel in said front
region, and

preferably, a waistband operatively joined in an elastically contractible
condition to said second belt layer in said waistband panel in 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.



WD 96/ 31178
PCTAJS%LOA&QS.&&_cnnprLs_es_Jonse_Jmmms_us.eiuL_as the belt layers and
descri bed herein. As previously discussed, the reinforcing |ayers are
preferably positioned adjacent the weaker layers to provide themwth
strength. In the enbodi nent shown in Figure 5, the reinforcing |layer 512 is
preferably posWP?PH# on the outer surface 577 of the chassis S96/04303
al though it nay be positioned on the inner surface of the chassis |ayer 540
if desired. Additional reinforcenent |ayers be provided in the stretch
| am nat es and positioned adj acent any of th27$5enents thereof. Figure 6
shows an alternative enbodi nent of the pull-on diaper shown in Figure 5.
The chassis | ayer 640 functions as the topsheet. The first belt |ayer 642
is positioned on the outer surface 677 of the chassis |ayer 640, preferably
directly adjacent the chassis layer 640 in the central panel. The elastic
panel nenbers 78 are positioned between the first belt |ayer 642 and the
chassis |layer 640 in the side panels. Thus, a continuous belt is fornmed
wi t hout intervening elenents. Forces may thus be distributed and
transmtted continuously about the wai st opening. A central backsheet |ayer
610 is positioned on the outer surface 612 of the first belt |ayer 642 and
fornms the outer surface 22 of 8&e pull-on diaper 620 i 20 he crotch region
and in the central panel of the\ front r48yi on qﬁ? t he pack region. The

e

absorbent core 84 is posggl oned\bet weeni\t he central cksheet |ayer 610 and
the first belt |layer 642. 'nce he firsg belt | ayerp 6448 extends over the
surface of the absorbent cor el\ layey 642 is/dG0
preferably |iquid pervious. / ¢V hug' conpri se the
spun bonded pol yet hyl ene flber move ':g { scussed
herein; however, it is render { blwo h as by
addi ng a suitabl e surfactant. or ; ngéﬁ may al so be
posi tioned in the QBdQ\EEi:i tg) eh Q>g
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ripping or tearing of both the chassis |ayer 640 and the first belt |ayer
642:_FEigure 7 is a perspective cr a further

al ternative enbodi nent of the puII-on di aper shown in Flgure 5. In this
embodi ment, the absorbent core 84 is positioned between the chassis |ayer
740 and the first belt layer 742. Since the first belt layer 742 need not
be liquid per\WO2§3H7hce it is positioned on the garment surfBEVUSISHMPNS
absorbent core 84, the first belt layer 742 is preferably drawabl e and
conprises the materials previously describeggg ein for use as the belt

| ayers. The central backsheet |ayer 710 is ™t ioned on the outer surface
712 of the first belt layer 742 to f®8@'sqthe outer surface 22 of the pull-on
di aper 720 in the crotch region and in tkg central panel of the front
region and the back region. v_al so _be
posi ti oned between the chadsii s Iayer 740 and the el astic; WO 9p/ 31178
PCT/ US96/ 04303 34 panel nerter 78 tio reinforcgqgthe chassi s Iayer 740.
Figure 8 is a cross-sectiofal viewiof an alte tive bariier cuf
configuration of th? ert5 i nventii-on....As..shown.in. Fi. gure 8, tihp flap of
the barrier cuff 810 conprijges theistand-up portion 892 iof the bprrier

| ayer 88. The barrier cuff 810 has :a proxi mal edge 895 &ndgﬁthS al edge
812. The proxi mal edge 895 liis ngd to the chassis | aye€r p de fa
seal to prevent mnck#% an{ Ieaklng of exudates out of tihe side pf the Idg
openi ngs. The di st al £2 is formed by folGRg a poriti on ofi } he_barr pgr
layer 88 onto itself and a qund thé el astic spacing menders 94. Ihé731astic
spaci ng nmenbers 94 are opefdtivelyijoined to the flap, tihe barrler | ayer
88, in an elastically contgactibleicondition adjacent sdi d di st} edge 812
to cause the distal edge 8 to stand-up away fromthe prlnary= ayer 86. |A

contai nnent |ayer 814 is | d toithe flap, the barrier 88. The
cont ai nment | ayer 8147+ bly a |iquieg-.] npervi ous fil pto further
§ ; ral ‘
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prevent |eakage through the barrier cuff 810. The containnent [ayer 814
preferably conprises a polyethylene film_The containnent |-ayer—8+d——
preterably extends fromjust laterally outwardly beyond the proximl -edge
895 to a point intermediate the proximal edge 895 and the distal edge 812.
In+t he enbodi nent shown in Figure 8, the containnent |ayer i%c& i 5.1

bet ween t he fwodsd1ser portions of the flap. The contai nnen &%

ext ends beyond the proximal edge 895 to further provide an inperneable seal
at the proxi mal edge 895. The contai nnment ggq;% 814 preferably does not
extend to the distal edge 812 (in this enb nt - about 6.35 mm (about
0.25 in) fromthe distal d8ge) tog Er gavi de a gy eat habl e portion adjggent the
di stal edge 812 to maintaingood skin heal h. Thus, the barrier p%ff 810 is

liquid and gas inpervious @i—he-Has , r—p-ﬁeve-ﬁ-t——‘-
| eakage whil e being gas pe j ilel ‘ : ! d enhance
t he softness and breat habi aitik he barrie G dary
"barrier" is created by a {18 asLLgm§pgg'ng enbé poleriat i vel y
joined with said fl ap2in H S@kdupLOXF‘" S qistal edge,
preferably at |east about Tl about 0.5 i ; ijc spaci ng
menbers 94. The second el s:m0|mg menber 894™~s—ipi joined to
the flap between the flap : contalnnent | ayer 814 tthe _
cont ai nnment | ayer is nost dtl#h] v ij oi ned to the fliap|[s ic gl _apart
zones (adj acent the«gt.oxi o 895 and adj acent the {f JerN\garti o28
of -the flap) such tzat an |i nig 1 afe porti gy of t he c et | ayer
unsecured to the flap, theg gRgidE nlastlc sp ng newbe' pfler abl y
joined to the flap adjace I £s nternedlate portion s t he secon
spaci ng el astic nmenber tendg gtace the flap away fmq Biigpht ai nnent
| ayer 814 to form a pocket. N Hegpiond el astic spaci rg::ENmE 4 thus
provides a nore breathabl e seeWiigl bf flap adj acent the 0 9G/ 31178
PCT/ US96/ 04303 35 71" 113 Ik 71"
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body since only the nonwoven flap contacts the body. The second el astic
spaeing menbher 894 is preferably operatively jained with the flap at a

| ower force than the el astic spacing nenbers 94 so as to not affect the
functionality of the elastic spacing nenber 94 but to space the flap away
fromthe contai nnent |ayer 814. The second el astic spacing nenber 894 is
“operatively joVBE3YM an el astically contractible condition, PBEEISI6HHING
bei ng secured only adjacent its ends such than an internediate portion is
unsecured to the flap (i.e., it is secured '?13 manner to forma drawstring
el astic as is described in U S. 4,816,025 e | ed "Di sposabl e Di aper
Havi ng An | nproved Leg Conform ng Cuff" issued to R chardson on March 28,
1989, which is incorporated herein by reference) to allow the second
spacing elastic nenber 894 to float within the flap, within the space
defined by the flap and the contai nnment |ayer, so as g0 provide softness
and flexibility as well as better breathability/skin Ttealth by spacing the
br eat habl e nonwoven flap away fromthe containnen‘\l. er ang contact the
body. As a further preferred enbodinent to the aj ,Q\barriéh cuf f

enbodi nent, the cuff height and spaci ng of the bA er cuffs may be

adj usted by the way the barrier cuf\\ are j oi neg \\i\iu | -on di aper.

Fi gure 8A shows how the barrier cuf o fhe topsheet 80
gfirface ofgthe flap
% ends I Bterally
o\at apdut hal f

is joined to the diaper, typically/the £¥Pshd
inward fromthe proxi mal edge by

the cuff height (adjacent thg seclnd el agtic spy ) §\\ 394). The
distal edge 812 is then fol d¥d | at : 0Ny he proxi na
edge such that a first barrieN seg grofjd Ajarriger segnent 822 -

is forned. The outer surface o ';r seyment 822
egpent 820
at the ends of the flap by a secgny cl o9i ng fea
wi der cuff spacing and a taller cufi\hefght I
significantly inprove | eakage pe ;
shoul d be noted that the |ocatia
segnents can be varied to vary t

ment). It

818 al ong the

ng. The cuff
o



pull -on garments since the barrier cuff may cause difficulty in application
sinee the wearer's foot may get caught on it The cuff height_is preferably
| ess than about 44.5 nm (about 1.75 in), nore preferably between about
31.75 mm and about 44.5 mm (about 1.25 in to about 1.75 in) with the cuff
spacing in the crotch region 30 being fromabout 63.5 nm (about 2.5 in) to
about 90 nm (MWOEBBIS in). Figure 9 shows an alternative enbBETVEI0IHB t he
present invention in which vents 54 are provided in the side panels and a
portion of the chassis |ayer 940 has been 96/ 31178
PCT/ US96/ 04303 36 renoved (,.w ndowed"”) in wai st band panel. This
portion of the chassis |ay has 88sen renoved in ordey to proygde enhanced
breathability in the waistban panels 60 and 60'. The beIt Dﬂ t he wai st band
|

panel s thus conprises the L ctive e aver 42 or
second belt layer 44), th i i -ayeﬂ:86 of the t opEHAN and in
certain segnents the unitar p/mahst d 82 Si:hddlit gl t |ayer
and the primary | ayer of t}h i) t“QPQ.PQ __Qteferqb { yen webs,
wat er vapor will b24-al] owgdiit(gi|H theiiEen TR it enitof|| | ekder i or of
the pull-on diaper, ther Ll .ng the over al breat'a: ifly jof the
pul | -on di aper. The vents T rlqﬂlarwto thos=‘prQV|:+s cri bed
herei n and provi de enhanc HAK ALt M i n the| si d€ :pH[if Ffgure 10
shows a still further altdringtl|ie i fent. of {he pul it hper of the
present invention. The chgsi§itif al so sprves:ag||l jellt | ayers.og
The chassis | ayer 1040 al J':u out er SJrfaQe A1} { pul | -on
di aper 1020 in both the fr 1J'E, t hg back rnglon" ;| H( ¢rot ch
region. In this enbodi nent|, § a$$IS llayer 10HO prefE 'h nprises a
nonwoven web to give the di aper |he ﬁQaW ppear ance o
a cloth garnment. The topshe ¥ s a pri it and a pair pf
barrier layers 88. In this enboe¥hg e pull- ' &p 20 i's providef
84— e [T 3
o Vel | =
e LT
}( T80
Ui gglil s |ii [T
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wi th a conposite backsheet that acts as the backsheet for the absorbent
core 84 and as reinforcenent layers for the stretch lamnates in the side
panels. In this enbodi nent, the backsheet conprises a central backsheet

| ayer 1002 and a pair of backsheet reinforcenent |ayers 1004. The central
backsheet |ayer 1002 is preferably a liquid inpervious filmto contain
exudat es wi t hWO%18bsor bent core 84. However, since the cerRGTASIHOBGAEheet
| ayer 1002 need not be subjected to nmechanical stretching, it can conprises
the liquid inpervious, vapor pervious filnb{35Ch as previously described
herein to give the product overall breathabfFt+ty in the crotch region and
the central panels of the front region and the back region. Since the
backsheet reinforcenment panels 1004 are subjected to nechani cal stretching,
they preferably conprise any of the materials suitable for use as a

rei nforcenent |ayer as previously described herein including nonwoven webs
or plastic filns. In the enbodinent illustrated, the backsheet

rei nforcenent |ayers 1004 conprise a plastiggafilmsuch as is used as the
chassis |l ayer for the enbodi nents of Figurea\\-4. Al though it is preferred
t hat the backsheet reinforcenent with and, nore preferably
are joined to, the central bag acksheet reinforcenent

| ayers may alternatively be g R N YR ®rd fromand not be
secured to the central backs : N acksheet '
rei nforcenent |ayers act as | | ayers. Since both
the central backsheet | ayer W nforcenent | ayers
1004 preferably each conpri ;& s may be j oi ned

\ ! g ; gandl i ng during

manuf acture. The el astic payel R ; & , posggioned bet ween
' Ji ‘ | ayer~1004 to

provi de the stretch | am nat §s.



Whi |l e particul ar enbodi nents of the present invention have been illustrated
andedescribed. it would be obvious to those skilled in the art _that various
ot her changes and nodi fications can be made w thout departing fromthe
spirit and scope of the invention. It is therefore intended to cover in the
appended clains all such changes and nodifications that are within the
scope of this WOASAHIT®N. WD 96/ 31178 PCT/US96/04303
PCT/ US96/ 04303 WHAT IS CLAIMED I'S: A unitary di sposabl e pull-on- garnent
conprising: (a) a chassis |layer having anqugpr surface and an outer
surface, said chassis |layer conprising a contifiuous sheet defining (i) a
front region having an end edge, side edges, |eg edges, a central panel
conprising a wai stband panel and a nedi al panel, side panels extending

|l aterally outwardly fromsaid central panel, and a seam panel extending

| aterally outwardly from each said side panel to said side edge, said seam
panel s and said side panels extending longitudinally fromsaid end edge to
said | eg edge; (ii) a back regi on opposed tQ,said front region, said back
regi on having an end edge, side edges, |eg eg , a central panel
conprising a wai stband panel and a nedi al si de panel s extendi ng

| aterally outwardly from said ¢gptral R seam panel extending
laterally outwardly from each N N d si de edge, said seam
panel s and said side panels ex N \\ from said end edge to
said | eg edge; and (iii)ﬁ a ¢ Nd front gegion and
sai d back region; S

Fig. 6



characterized in that (b) a first belt layer is positioned so as to
extend continuously laterally across_said fraont region fromat least one .
said side panel to the other said side panel, said first belt |ayer being
joined to said chassis layer; (c) a second belt layer is positioned so as
to extend continuously laterally across said back region fromat |east one
sai d side pancWOMW3IHR ot her said side panel, said second bel PCTAF0430 ng
joined to said chassis layer; (d) an elastically extensible front stretch
| am nate is positioned in each said side pa$fi of said front region, each
said front stretch laminate conprising a po %n of said chassis layer in
said side panel, a portion of said first belt layer in said side panel, and
an el astic panel nenber WD 96/ 31178 39
PCT/ US96/ 04303 operatively joined with said chassis |ayer or said first
belt |ayer, preferably wherein said elastic panel nenbers are each
positioned between said chassis |layer and said first belt |ayer, each said
front stretch lam nate being elastically extgQsible in at |east the |ateral
direction; (e) an elastically extensible b \\ stretch lamnate is
positioned in each said side panel b\J
stretch lam nate conprising a R R
panel, a portion of said secofic i
el asti c panel nenber operativsgl
second belt |ayer, preferably,
posi ti oned between said chas
back stretch | am nate being §
direction; and

egi on, each said back

sis layer in said side
\side panel , and an

assi s layer or said
panel nmenbers are each
pelt | ayer, each said
)} | east the |ateral

Fig. 7



(f) ~seams join said front region to sai d back region adjacent said side

edgesin._said seampanels so as to farmiwn leg openings and a waist

openi ng. 2. The garment of Caim | wherein said chassis |ayer conprises
aljquid inpervious film preferably wherein said first belt |ayer and said
second belt |ayer each conprise a nonwoven web, nore preferably wherein
said first beMOPRIATE and said second belt |ayer are positio

outer surface of said chassis |ayer. 3. The garnment of Cdaim?2
additionally conprising an absorbent core igioned on said inner surface
of said chassis layer, said absorbent core ng a garnment surface facing

said inner surface and a body surface opposite of said garnment surface, and
additionally conprising a liquid pervious topsheet positioned on said body
surface of said absorbent core, preferably wherein said topsheet conprises
a primary layer positioned on at |east a portion of said body surface of
sai d absorbent core and a barrier layer extending laterally outwardly from
each side of said primary |layer, nore preferably wherein said primary |ayer
is li-quid pervious and said barrier |ayers are each hydrophobic. 4. The
garnment of Claiml wherein said chassis |ayer conprises a nonwoven web,
preferably wherein said chassis | ayer gg@(ves as a topsheet for the garnent,
sai d chassis |ayer having an inner surface and an outer surf 8@, nore
preferably wherein said first belt |ayer and said =g nd bel ¥ | ayer are
positioned on said outer surface of said chassi 96/ 31178

PCT/ US96/ 04303 40 5. The garnment of C aigfi¥ Mal 'y conprising a
l'iquid inpervious central backshggg.Lang.i' th s#d first belt |ayer

A\
. e e
and said second belt |ayer; éé‘
86

N

N
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preferably wherein (a) said centra
said first belt

backsheet
and sai d chassis | aver

bet ween sai d second belt

| ayer is positioned between

in said front reqi on and

| ayer and sai d chassis | ayer in said back region,

nore preferably the garnent additionally conprising an absorbent core

posi tioned between said chassis |ayer and said central
(b) said firsWo@sviltyer
has an outer
| ayer is positioned on s

regi on and on sai

second belt

central backsheet
belt layer in said front
in said back region,
additional ly conprises an absorbent core,
absorbent core is (i) posi,
| ayer in said f
and said second belt
backsheet |ayer and said d
positioned between said fi
front region,

belt |ayer

first belt

back regi on,

in said front
preferably wherein said elastic

has an outer
surface and an i nner

bet ween sai g
and bet ween
| ayer in said crotctb4
precedi ng clains additi ong
in each said side panel
preferably wherein each s
chassis |layer and said el
any of the preceding clai
feature joined in said wai
wai st feature joined in sa
bei ng el astically extensible
wherein each said el astic wai st
el astically contractible conditi

| ayer a
| backsheet
The garnent of acgor
qri 8ing a reinforcenen
region and said b
is posi
: . T The
onhlly corfdi si ng én

el of said frontine
each said a
"Ieast the latera
ature is o
il as to contract:s

or tenent

peratlveEy

surface and an i nner
sur f ace,
ter surface of said first
r surface of said second
nore preferably whes80,86t he ga

erahly wheyein said

backsheet
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feature conprises a unitary wai stcap/wai st band. 8. The garnent accordi ng
ding clainms wherein said crotch region has a main _panel
havi ng si de edges, and a leg flap panel extending laterally outwardly from
each side edge of said main panel, the garnment additionally conprising an
el astic leg feature positioned in each leg flap panel of WO 96/ 31178
- PCT/ US96/ 04303W0P68H™8 crotch regi on, preferably wherei n eachPCEUSIAM4NSt i C
| eg feature conprises a barrier cuff conprising: a flap having a proxi nal
edge and a distal edge, and an elastic spaﬁtigl nber operatively joined
with said flap adjacent said distal edge; S?eferably wherein said flap
conpri ses a nonwoven web and each said barrier cuff additionally conprises
a containment |ayer joined to said flap. 9. The garnment of Claim8
wherein said containment |layer is secured to said flap at spaced apart
zones such that an internediate portion of said containnment |ayer is
unsecured to said flap and each said barrier cuff addgjtionally conprises a
second el astic spacing nenber gperatively joined wth saig flap
internedi ate said proximl edgg and sagd di \al edge jand @gdj acent said
i nternedi ate portion of said CON ai nngmMN\ | 3 N\t 0 Space said flap
fromsaid contai nnent |ayer, p?g\i'so y W \ecgnd el astic spaci ng
menber is joined to said flap onlWy 2qPacerN i X
“intermedi ate portion of sai drseceri elNgpticC
said flap so as to float w {hin sai\} Pi-g' N
said flap of said barrier cyff has ands% ‘an i
surface, and where®n each sAid barri §V 6hfm ad
closing neans for Poining gaid innery%udface,of N
said ends lateral | yN\i nward\of said pr k{qy- gdgeg
proxi mate said ™, 0 A

r is unsecured to
wher ei n each
and an outer
Klly cOXprises a first
* N he d8rnent at
ik i =7 -
’

%,




first cI05|ng means such that sai d distal edge is folded laterally outward
to_ere barri er ment ier segnent, and a
second cl osi ng nmeans for joining said outer surface of said flap in said
second barrier segnent to said outer surface in said first barrier segnent
at said ends; nost preferably wherein said containment |ayer extends from
sai d proxi mal WO a point internedi ate said proxi mal edgePCRUSISAIIE3

di stal edge so that a portion of said barrier cuff adjacent said distal

edge i s breathable. 10. The garnent accorgi to any of the preceding
clainms wherein said nedial panel of said fr egi on and said nedi al panel
of said back region are elastically extensible but not gathered 11. A
unitary disposable pull-on garpent characterized in that the garnent
conprises: (a) a chassis | ayer Comp a2 cont I ™mdQus shestdefini ng

(i). . a front region having an d e edges, | eg a central
panel conprising a wai stband panel apd a nedi
extending laterally outwardly ronisaid centr

h| pans i de pangl s
y m (096131178
PCT/ US96/ 04303 42 and a seam p at era e from each

sai d side panel to said side gdge, sd panel s and said  ¢fle panels

extending longitudinally from|sal d ent~edge-tT o0 saiLd-eg edge; i) -a back
sai d back r' end edge,
Si ng ={ band pganel and a

o

regi on opposed to said front rlegy on,
si de edges, |eg edges, a centr
medi al panel, side panels | h

000000
JU00000E
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extending laterally outwardly fromsaid central panel, and a seam panel
extending laterally outwardly fromeach said side panel to said si

sai d seam panel s and sai d side panels extending longitudinally from said
end edge to said leg edge; and (iii) a crotch region between said front
regi on and said back region; said chassis |ayer having an outer surface and
an i nner surf S®&M&conpri sing a nonwoven web; (b) a back MSAPSI6/04303
positioned on said inner surface of said chassis |ayer, said backsheet
havi ng an outer surface adjacent said innerI?yISace of said chassis |ayer
and an inner surface opposite said outer surfacé€, said backsheet conprising
a central backsheet | ayer and a backsheet reinforcenent |ayer positioned

| aterally outwardly fromsaid central backsheet |ayer in each side panel
preferably wherein each backsheet reinforcenment layer is joined to said
central backsheet |ayer, nore preferably wherein said central backsheet

| ayer is liquid inpervious and vapor pervious; (c) a liquid pervious

t opsheet positioned on said inner surface of said backsheet, preferably
wherein said topsheet conprises a primary |ayer and a barrier |ayer
extending laterally outwardly fromeach side of said primary |ayer; (d)

an elastically extensible front stretch | am nate positioned in each said

si de panel of said front region, each said front stretch |am nate

- conprising a portion of said chassis |layer in said side panel, a portion of

sai d backsheet rei ROOP&sTERT Tayef Tn sard srde panel, a portipnm ol sard
topsheet in said side panel, and Pn elastid panel ne@ber joined with saﬁd-
chassis |ayer, preferabliyy wherein;said elaﬁtic panel | menber i s} positioned
: ] : | 1
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WD 96/ 31178
PCLE.US96/ 04303 43 between said chassis layer _and said backsheet

rei.nforcenent |ayer, each said front stretch lam nate being elastically
extensible in at |east the lateral direction; (e) an elastically

ext ensi bl e back stretch |aninate positioned in each said side panel of said
back regi on, MR¥HMEI back stretch | ami nate conprising a pork® 96/P4303,i d
chassi s Iayer in said side panel, a portion of said backsheet reinforcenent
| ayer in said side panel, a portion of sai? V@ﬁﬁheet in said side panel

and an el astic panel nmenber joined wth sa“g' assi s panel, preferably
wherein said elastic panel nenber is positioned between said chassis |ayer
and sai d backsheet reinforcenment |ayer, each said back stretch |am nate
being elastically extensible in at |east the lateral direction; and (f)
seans joining said front region to said back region adjacent said side
edges in said seampanels so as to formtwo | eg openings and a wai st

openi ng. 12. A di sposabl e pull-on garnment conprising: (a) a belt
having (i) a front region having a central panel having a wai st band
panel and a nedi al panel, said nedial panel not being gathered, preferably
wherein said wai stband panel is elastically extensible, nore preferably
el astically cont ract@® a side panel positioned on either side of said
central panel, each si de panell being el hstically jextensible in at

| east the lateral directilon; and
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a seam panel extending Iaterally'outmard fromeach side panel; (ii) a

back reqion having a central panel _having a waistband panel _and a nedial
pahel , said medi al panel not being gathered, preferably wherein said
waj st band panel is elastically extensible, nore preferably WO 96/ 31178

PCT/ US96/ 04303 44 el astically contractible; a side panel positioned on
ei ther side oWOS§BWentral panel, each said side panel bei n&CA(USEHP43N | |
extensible in at least the lateral direction; and a seam panel extending
| aterally outward from each side panel; (iiﬁy eans joi ning said seam
panel in said front region with the corres& Jlig said seam panel in said
. back region 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 |ayer in each
~said side panel of said front region; an elastic panel nenber operatively
joined to said second belt |layer in each said side panel of said back
region; preferably, a waistband operatively joined in an elastically
contractible condition to said first belt layer in said waistband panel in
said front region, and
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. hff : _R:T°1P
pref erably; a waistband operativétyqajosdad -ith an el astically contract I&tﬁ
i i i in said hac

condition to said second belt layer in said waisthand panel
region; and (b) an absorbent assenbly joined to said belt at said front
regijon and said back region so as to forma crotch region which _gts:

between the leg of the wearer, said absorbent assenbly conpri sipe
covering layer anpgayg absor beRorbiiukSuiiootsRR b Mazamion
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(54) Title: DISPOSABLE PULL-ON PANT
(57) Abstract

Pull-on garments provided with a contin-

uous belt (38) in the front region (26) and the
back region (28) to distribute the forces gener-
ated during use in order to better fit the pull-on
garment on the wearer. In a preferred embod-
iment, the pull-on garment comprises a chassis
layer (40) comprising a continuous sheet that de-
fines a front region, a back region, and a crotch
region (30); a first belt layer (42) joined to the 26
chassis layer in the front region; a second belt \
layer (44) joined to the chassis layer in the back
region; elastic laminate panel members (46, 48, 98
50) positioned between the bek layers and the Bl
chassis layers which laminate is mechanically
stretched to form elastically extensible stretch
laminates in both the front region and the back
region in the side panels (64); and seams (32)
joining the front region to the back region so as 22\
. to form the leg openings (34) and waist openings
(36). The continuous chassis layer and belt lay-
ers thus form the continuous belt of the pull-on
gamment. Because the belt layers extend contin-
- uously laterally across the waist region and do
not cover the entire crotch region, and because
the chassis layer is thus exposed in the crotch re-
gion, the pull-on garment has a unique acsthetic
feature which consumers perceive as providing a
cloth-like feel in the waist but containment char-
acteristics in the crotch.
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