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present invention relates to disposable garnents. Exanples of such

di sposabl 8’09(‘%??) nts include disposabl e underwear, di sposa‘fﬁTéuﬁPgﬂb‘@Ps

i ncluding pull-on diapers and training pants, and di sposabl e panties for
menstrual use. BACKGROUND |Infants and other incontinent individuals wear
di sposabl e garnents such as di apers 1o receive and contain urine and ot her
body exudes. Absorbent garnments having fixed sides (e.g., training pants
or pull-on diapers) have beconme popular. In order to contain body exudates
as well as to fit a wide variety of body shapes and sizes, these garnents
must fit snugly about the waist and | egs of the wearer vmthout dr oopi ng,
sagging or sliding down frorlhlﬁpﬁ’%A%BéP%QR@ﬁNﬁﬁRFﬁbEtorso as well as fitting
| arger wearers without causing irritation to the skin due to the product
being too tight. Many types of pull-on garnents use conventional elastic

el ements secured in an elastically contractible condition in the waist and
| eg openings. For exanple, pull-on @IEDPNts known as "bal | oon type" pants
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openings will expand to accommpdate various size wearers. Nonethel ess, the
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of as
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only a pahitically VPR Sohdition | iWS80/walst 2d 18g openings. For example, pull-on

garments known as “balloon type” pants are contracted by elasticized bands in specific

zones of the product while the remaining material tends to blouse. Examples of such pull-
on garments are disclosed in U.S. Patent 5,171,239 published on December 15, 1992, U.S.
Patent 4,610,681 published on September 9, 1986. These garments will fit a range of waist
and leg sizes due to the fact that the contractive elastic openings will expand to
accommodate various size wearers. Nonetheless, the range of sizes is limited because the
elastic elements, which enable this variation in size, have a limited degree of stretch. The
narrow elastic bands used in the waist opening and the leg openings also tend to
concentrate the fit forces in a narrow zone of the wearer’s body leading to increased
incidence of skin marking of the wearer.

Another type of pull-on garment employs waist elastics and side elastics. Examples
of such garments are disclosed in U.S. Patent 4,940,464 published on July 10, 1990, U.S.
Patent 5,246,433 published on September 21, 1993, U.S. Patent 5,591,155 published on
January 7, 1997 and EP publication 0 526 868 Al published on February 10, 1993. Such
garments have side elastics at both left and right sides of the garments and waist elastics
extending along a part of the waist opening. The side elastics are disposed extending
between the waist opening and the leg openings. The waist elastics extend only a part of



the front waist and a part of the back wai st between the left and right
side elastics. The side elastics and the waist elastics do_not
continuoug‘i(g/”é@??@nd. Therefore, the garnments do not conti%%ﬂ%ﬁwl‘éz?retch
around the wai st opening and avail abl e extensibility around the wai st
opening is limted. Further, because the side elastic conprises a single
elastic material extending fromthe I st opening to the | eg opening, the
side elastic has only honbgeneous extensibility between the wai st opening
and the leg opening. It does not allow nmany flexibility in designing a
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of the garment which has a decreased end edge adjacent to the waist elastic and which is
still overlapped with the waist elastic. Due to the geometry of the triangular shaped side
elastic, the garment has portions of significantly reduced extensibility at the sides of the

garment between the leg openings and the waist opening, reducing ease of application and
increasing pressure at a portion of the side panel potentially reducing the fit range.
Thus, none of the existing art provides all of the advantages and benefits of the

present invention.

SUMMARY
The present invention relates to a disposable garment. The disposable garment has
a front region, a back region, a crotch region between the front region and the back region.
The disposable garment comprises a chassis, a waist elastomeric material, a side
elastomeric material, and seams. The chassis has a topsheet, a backsheet joined with the



3 topsheet, and an absorbent core interposed between the topsheet and the
backsheet hassis has a central panel having a wai st si de
edges, an éggﬁﬁgﬁé| having a wai st edge, and a wai st band ﬁgﬁg§Mﬂ?&8
front region and the back region. The ear panel extends laterally
outwardly from each side edge of the gentral panel. The wai st band panel
extends longitudinally outwardly fromthe wai st edge of the central panel
and the wai st edge of the ear panel. The waist elastoneric material is
joined to and extending continuously along the waistband panels in the
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The present invention further relates to a disposable garment of the type of
worn about the torso of a wearer. The garment has a front region, a back region, a
crotch region between the front region and the back region, a waist opening, and leg
openings. The garment has a zone of extensibility comprising a side elastomeric
material and a waist elastomeric material. When the garment is applied to a standard
mannequin, the skin contact pressure of the side elastomeric material and the waist
elastomeric material pressing on the skin of the standard mannequin is not greater

=
=

than 0.75 psi.

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



4 BRI EF DESCRI PTI ON OF THE DRAW NGS Wi |l e the specification concludes with
cl ai N8 pagdd ly pointing out and distinctly claimng i ion, it
is beli evg\t t (gt%‘t he invention will be better understood l%ér]lg%édtgﬁzﬁ%

foll ow ng description of preferred enbodi nents which is taken in
conjunction wth the acconpanying drgwi ngs and which |ike designations are
used to designate substantially idenTical elenents, and in which: Fig. 1
is a perspective view of a preferred enbodi nent of the disposable pull-on
garnment of the present invention in a typical in use configuration, Fig. 2

is a sinplified plan vERYPDESERIFTRNOSATREMRAWINGSAr nent of the present
invention in its flat unconiracted, unseaned condi.tion show ng the various

; ) g
panel s of t heWhijgarthe rpecifragion 3conglugdes; with | F3imy PATHA e ROBYINE h@Ye ABBdi nent
shown i Nyifeingrly dlainfing i ihvehtion UNBRIiERALtREL, the REeaBwitionwbdtieonnddritgod 4 i s a

schemati cal | iplified .plan view of th nbadi t.of Fig. 3. ing a
chassi s f&iﬁﬁg‘f Z‘?lgp@’"ég p?ﬁﬁﬁ'ﬁ%‘?—ﬂ P%IQNEI‘?JE‘?QS?I‘B@?&QF\%S é’ﬂ%cgblssotlalﬁ%nn %goﬂlj%@ggw
t her ebetwigienhe aetdmpanging ndratvings aindewheh elifen desigrfative aprulubedoto iesigaate; Fi g.
5 1is a crpss-sectional Vi 0 erred enbodi ment taken al ong the
secti on SUPTAR, YlfieB{ﬁll—'Fl\é}.n%@{;s’ ‘{3“3" R@Fclhs a schematically sinplified plan view
of the enbodinent of Fig. 3, showing the disposable pull-on garnment having
an extensi bl gggaf ;@0deAPe@it SRS BF & praestdambodifest of thesdisposatds pulsent i onal
view of a pr?]:l rred ?rbg%li nment, taken_ al on% Rt}é]e section line 6-6 of Fig. 3;
Fig. 8 igarmertrafdhe masent HMeNtiogds & Biied] aisg CaRIEYFAloN: el asti c member of a
preferred enbodinent; Fig. 9 is a fragnentary enl arged side view of the
el astic nmenber, shown in Fig. .5 WO 60974 / /114 ' Ois a
G aph Show nciEne 1 A ERIE AL, UERyRlT BE SBPOHY: RiToa) ShRAD ol Tt bitsent
el ast omeRiéntisRtieits #lat uhconsrapeéf @rseavkdeobuldiomeshowing the vatious panelseefl Bieged,
parti almleé/ seqnment ed, perspective view of an alternative enbodi nent of the
el ast ome¥d terial; Fig. 12 is a cross-sectional view of an alternative
enbodi ment taken along the section line 6-6 of Fig. 3; Fig. 13 is a front
view of the fﬁ’gpg!iwgi@hﬂwplaﬂ Ve - of lthe Rinthodibdent Shaws GREM@E i dalilsyflat

a an al

sinplified p View o al.ternative enbodi nent of the
uncontracted, unseamed condition,

Fig. 4 is a schematically simplified plan view of the embodiment of Fig. 3, showing
a chassis comprising a topsheet, a backsheet and an absorbent core therebetween,

eliminating the other elements of the pull-on garment;

Fig. 5 is a cross-sectional view of a preferred embodiment taken along the section
line 4-4 of Fig. 3;

Fig. 6 is a schematically simplified plan view of the embodiment of Fig. 3, showing
the disposable pull-on garment having an extensible ear and an extensible waistband;

Fig. 7 is a cross-sectional view of a preferred embodiment taken along the section
line 6-6 of Fig. 3;

Fig. 8 is a cross-sectional perspective view of an elastic member of a preferred

embodiment;

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



di sposabl e puII-on garnment havi ng an extensi ble ear and an extensible

wai st ban 5is a schematically sinplified plan vie

al t er nat |dve e Oél ment of the disposable pull-on garnent %r?;}{/"l’sw’“m
extensi bl e ear and an extensible wai stband; Fig. 16 is a front view of an
assenbl ed configuration of the disposable puI | -on garnment shown in Fig.

15; Fig. 17 is a front view of an al t@rnative enmbodi nent of an assenbl ed
configuration of the disposable pull-on garnment shown in Fig. 15; Fig. 18
illustrates force versus extension curve of the continuous belt zone of the
di sposabl e p - ar ment s of t :;%rl‘gs il rates
nodul us of e¥ n@r Bi grta9 \%?‘%"G% tggtt\gégﬁgér%gs&tep obt arySE*& r%%vétsh%m{f orce
ver sus ekbtenstiomatarialén 8 preferrédrentbiogimeng: Fig. 20 is a perspective view of
the standard mannequin used to neasure skin cont act pressure; Fi g 21 |s a

side view of the standard mannequjn shown jn Fi Fi Zaé(ﬁi

vi ew of the Figandaisdamgnlsegsdi ,ﬁagﬁwegrﬁerﬁ PE5T! C‘Wﬁ !9‘9)”6687‘2 FU§99/ 11428
6 DETAI lofpo et biiht ehktbleri€ hiafial ef er ences are incorporated herein by
reference in their entireties. Citation of any reference is not an

adm ssion regarding any deternmnation as to its availability as prior art
to the clai mf\ig i TV 8n# iceuss-skiionklnyiewpofl dn eltergativieeembodiraénsrtgkenoalang itk§ es of
wear whi c‘g ’ﬁ;] d wai st opening and a pair of |eg openings and

whi ch ar&§i ’1“88'0% 0°tHe body of the wearer by inserting the Iegs into
the | eg openr ngs and pulling the article up over the waist. Herein

i sposable” g 14Sedl s fes o LRGnGRUMRAL Sl ialFigne not i ntended to be
| aunder ed or therw se restored or reused as a garnent (i.e., they are

intended to be discarded after a single use and, preferably, to be

recycl ed, cormposised aosl'chataaheaw ﬁapnlfﬁamaedewfoﬂan Aernagve embodimettadf] the
conpati bl.e manner

p n |1-on garnents
whi ch ar@swabtew%?" %%ﬁ‘&?h‘taéf“%é’r‘t geﬂﬂﬁf‘ e#en&?fe%*atésﬁlr)n&g coor di nat ed
entity, but the ear paneI s are not separate eI enents joined to a separate

chassis in t ﬁ-ag a’|t5h§ emeﬁ%ntﬁla ?ftf?edf rﬂggw%f a‘ﬁtaltle §{/e %Sodrﬁ‘%@trof"tﬁé(:h al so

forms the ce e. he garnent does
not reqmrsp@smwlbowgmahhqymgeﬂmeb(teﬂﬁjblﬁ@rifsa wewxsrém e"éaéﬁ%“éte chassis and
separate ear panels). The pull-on garment is also pref er any "absor bent "
to absorb and cont ain the variqus e egﬂ)?t es schar d,f éﬁ% oqj
preferred entddgi et a dfont e @f [2n %S "ri’e?ﬂ“ rafigp "qf 10 pof“’rll)veeﬂ’tl én is the
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Fi g. %—tereln "pul | -on

Fig. 17 is a front view of an alternative embodiment of an assembled configuration

of the disposable pull-on garment shown in Fig. 15;

Fig. 18 illustrates force versus extension curve of the continuous belt zone of the

disposable pull-on garments of the present invention;

Fig. 19 illustrates modulus of extensibility versus extension curve obtained from the

force versus extension curve shown in Fig. 18;

Fig. 20 is a perspective view of the standard mannequin used to measure skin

contact pressure;

Fig. 21 is a side view of the standard mannequin shown in Fig. 20;

Fig. 22 is a top view of the standard mannequin shown in Fig. 20.



di aper” refers to pull-on garnments generally worn by infants and ot her
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to the other elenent by affixing the elenent directly to another el enment,
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element by affixing the element directly to another element, and configurations whereby the
element is indirectly secured to the other element by affixing the element to intermediate
member(s) which in turn are affixed to the other element.
Referring to Figs. 1, 2, and 3, the pull-on diaper 20 has the front region 26, the
back region 28 and the crotch region 30 between the front region 26 and the back region
28. The pull-on diaper 20 also has two centerlines; a longitudinal centerline 100, and a
transverse centerline 110. Herein "longitudinal" refers to a line, axis, or direction in the
plane of the pull-on diaper 20 that is generally aligned with (e.g. approximately parallel
with) a vertical plane which bisects a standing wearer into left and right halves when the
pull-on diaper 20 is worn. Herein "transverse" and "lateral" are interchangeable and refer
to a line, axis or direction which lies within the plane of the diaper that is generally
perpendicular to the longitudinal direction (which divides the wearer into front and back
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ot her i nottwardly from and along the side edge 191 of the medial panel 8 (i.e., central panel) The
ear panel 10 has a waist edge 161 and a side edge 171. The waistband panel 6 extends
generally longitudinally outwardly from and along the waist edge 190 of the medial panel 8
(i.e., central panel) and the waist edge 161 of the ear panel 10. The waistband panel 6 has
side edges 175. The seam panels 12 each extend generally laterally outwardly from and
along the side edge 171 of the ear panel 10 and the side edge 175 of the waistband panel 6.
In the back region 28, the medial panel 9 (i.e., central panel) extends generally
longitudinally outwardly from and along the other lateral edge 159 of the crotch region 30.
The medial panel 9 has a waist edge 192 and side edges 193. The ear panels 11 each
extend generally laterally outwardly from and along the side edge 193 of the medial panel 9
(i.e., central panel). The ear panel 11 has a waist edge 163 and a side edge 173. The
waistband panel 7 extends generally longitudinaily outwardly from and along the waist
edge 192 of the medial panel 9 (i.e., central panel) and the waist edge 163 of the ear panel
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about the waist opening 36. Further, a continuous belt zone 38 extends in the front region
26 and the back region 28.

The chassis 41, referring to Figs. 3 and 4, the chassis 41 comprises an absorbent
core 25 and a plurality of layers disposed in association with the absorbent core 25, such as
a topsheet 24 and a backsheet 22 associated with the topsheet 24. The absorbent core 25
is disposed between the topsheet 24 and the backsheet 22. The chassis 41 further may
include one or more additional layers disposed associated with the absorbent core 25. The
topsheet 24 has the body-facing surface which is positioned adjacent to the wearer's body
during use. The backsheet 22 has the outer-facing surface which is positioned away from
the wearer's body. Preferably, the backsheet 22 comprises a inner barrier film 68 and a
nonwoven outer cover 23. Since the chassis 41 defines the front region 26, the back
region 28, and crotch region 30, the chassis 41 also has corresponding regions and panels
as previously defined. (For simplicity, these regions and panels are denoted in the drawings
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variety of well known configurations, exemplary chassis configurations are described
generally in U.S. Patent 3,860,003 entitled "Contractible Side Portions for Disposable
Diaper" which issued to Kenneth B. Buell on January 14, 1975; and U.S. Patent 5,151,092
entitled "Absorbent Article With Dynamic Elastic Waist Feature Having A Predisposed
Resilient Flexural Hinge" which issued to Kenneth B. Buell et al., on September 29, 1992.
Preferably, the nonwoven outer cover 23 covers almost all of the area of the
outermost portion of the pull-on diaper 20. The nonwoven outer cover 23 may have
generally the same shape as the pull-on diaper 20. The nonwoven outer cover 23 has waist
end portions 23A and side portions 23B. The nonwoven outer cover 23 also has a side
extended portion 23C in the front region 26 and a side extended portion 23D in the back
region 28. The waist end portion 23A (i.e., end extended portion 23A) of the nonwoven
outer cover 23 extends into the waistband panel 6 and 7, and the side extended portion
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compatible with the design loading and the intended use of the dxaper 20.

The absorbent core 25 in a preferred embodiment has an asymmetric, modified
hourglass-shape having ears in the front and back waist regions 26 and 28. Other
exemplary absorbent structures for use as the absorbent core 25 that have achieved wide

acceptance and commercial success are described in U.S. Patent No. 4,610,678 entitled
"High-Density Absorbent Structures" issued to Weisman et al. on September 9, 1986; U.S.
Patent No. 4,673,402 entitled "Absorbent Articles With Dual-Layered Cores" issued to
Weisman et al. on June 16, 1987; U.S. Patent No. 4,888,231 entitled "Absorbent Core
Having A Dusting Layer" issued to Angstadt on December 19, 1989; and U.S. Patent No.
4,834,735, entitled "High Density Absorbent Members Having Lower Density and Lower
Basis Weight Acquisition Zones", issued to Alemany et al. on May 30, 1989.

The chassis 41, as shown in Fig. 5, may further include an acquisition/distribution
core 84 of chemically stiffened fibers positioned over the absorbent core 25, thereby



The acquisition/distribution |layer 82 is provided to help reduce the
tendency for surface wetness of the topsheet 24. The

acquisiti BB but i on | ayer 82 preferably conprises c HTEPEILeP
bonded hil oft nonwoven materials such as, for exanple, avail able as Code

No. FT-6860 from Pol ymer G oup, Inc. ,11Nort h America (Landisiville, New
Jersey, U S A), which is made of polyethylene terephthalate fibers of 6
dtex, and has a basis weight of about 43 g/nR2. The topsheet 24 is
preferably conpliant, soft feeling, and non-irritating to the wearer's
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skin, af pelyessa] polygropgieae,06r pdlgethylene fibers) or from a combination of natural and

synthetic fibers. The topsheet 24 is preferably made of a hydrophobic material to isolate

the wearer's skin from liquids which have passed through the topsheet 24 and are contained

in the absorbent core 25 (i.e., to prevent rewet). If the topsheet 24 is made of a

hydrophobic material, it is preferable that at least the upper surface of the topsheet 24 is

treated to be hydrophilic so that'liquids will transfer through the topsheet more rapidly.

This diminishes the likelihood that body exudates will flow off the topsheet 24 rather than

being drawn through the topsheet 24 and being absorbed by the absorbent core 25. The

topsheet 24 can be rendered hydrophilic by treating it with a surfactant. Suitable methods

for treating the topsheet 24 with a surfactant include spraying the topsheet 24 material with

the surfactant and immersing the material into the surfactant. A more detailed discussion

of such a treatment and hydrophilicity is contained in U.S. Patent No. 4,988,344 entitled

"Absorbent Articles with Multiple Layer Absorbent Layers" issued to Reising, et al on
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conposite material, and made of two kands of synthetic surfactant treated
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US. Patent No. 4342314 entitled "Resilient Plastic Web Exhibiting Fiber-Like

Properties", which issued to Radel et al. on August 3, 1982; U.S. Patent No. 4,463,045

entitled "Macroscopically Expanded Three-Dimensional Plastic Web Exhibiting Non-

Glossy Visible Surface and Cloth-Like Tactile Impression”, which issued to Ahr et al. on

July 31, 1984; and U.S. Patent No. 5,006,394 "Multilayer Polymeric Film" issued to Baird

on April 9, 1991.

The backsheet 22 preferably comprises a inner barrier film 68 and a nonwoven

outer cover 23. The inner barrier film 68 is preferably impervious to liquids (e.g., urine)

and is preferably manufactured from a thin plastic film. The inner barrier film 68 has a

body-facing surface 79 and an outer-facing surface 77. More preferably the plastic film

permits vapors to escape from the diaper 20. In a preferred embodiment, a microporous

polyethylene film is used for the inner barrier film 68. A suitable microporous polyethylene

film is manufactured by Mitsui Toatsu Chemicals, Inc., Nagoya, Japan and marketed in the



preferably conprising polyethylene or polypropyl ene. Preferabl y, the
plastic filmhas a basis weight of fromabout 5 g/n2 to about g/mz
However, WO ¥9%4d be noted that other flexible liquid i nffet/Us 988%
rraterials may be used. Herein "flexible" refers to materials which are
conpliant and V\:hi ch will readily conf ?rmto the general shape and contours
of the wearer's body. The plastic filmnmay have noi sture vapor

transm ssion rate of between 3,000 and 4, 000 g/ n2/ 24hr whi ch i s neasured
by a method set froth bel ow. The nonwoven outer cover 23 is joined with the
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nonwoven outer cover 23 is made of bi-component fibers of a polyethylene (PE) and a
polyethylene terephthalate (PET). The ratio of PE/PET is about 40/60. The PE/PET bi-
component fiber has the dimension of 2 decitex x 51 mm. Another preferred carded
nonwoven web is obtainable from Chisso Corp., Osaka, Japan. The nonwoven outer cover
23 is also made of bi-component fibers of a polyethylene (PE) and a polyethylene
terephthalate (PET). The ratio of PE/PET is about 30/70.

In another preferred embodiment, the nonwoven web is a spunbonded nonwoven
web, for example, obtainable from Mitsui Petrochemical Industries, Ltd., Tokyo, Japan.
The nonwoven web is made of bi-component fibers consisting of a polyethylene (PE)
sheeth and a polypropylene (PP) core. The ratio of PE/PP is about 80/20. The PE/PP bi-
component fiber has the thickness of approximately 2.3 decitex.

The backsheet 22 is preferably positioned adjacent the outer-facing surface of the
absorbent core 25 and is preferably joined thereto by any suitable attachment means known



manuf actured by H B. Fuller Conpany of St. Paul, M nnesota an
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pattern nNWGPdF  filanents of adhesive is disclosed in lff'%.gsglg/dtl‘gﬁt
4,573,986 entitled "Di sposabl e Waste-Containment Garnment”, which issued to
M netola et al. on March 4, 1986. Anggher suitable attachment neans
conprising several lines of adhesive filaments swirled into a spiral
pattern is illustrated by the apparatus and nethods shovvn in U S. Patent
No. 3,911,173 issued to Sprague, Jr. on Cctober 7, 197 ent No.
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cuffs 54,636 EAMRd SiO9aRaRRbAd 6F mbl@lastic members to provide an elasticized leg

cuff (gasketing cuff). U.S. Patent No. 4,909,803 entitled "Disposable Absorbent Article
Having Elasticized Flaps" issued to Aziz et al. on March 20, 1990, describes a disposable
diaper having "stand-up" elasticized flaps (barrier cuffs) to improve the containment of the
leg regions. U.S. Patent No. 4,695,278 entitled "Absorbent Article Having Dual Cuffs"
issued to Lawson on September 22, 1987; and U.S. Patent No. 4,795,454 entitled
"Absorbent Article Having Leakage-Resistant Dual Cuffs" issued to Dragoo on January 3,
1989, describe disposable diapers having dual cuffs including a gasketing cuff and a barrier
cuff. U.S. Patent No. 4,704,115 entitled "Disposable Waist Containment Garment" issued
to Buell on November 3, 1987, discloses a disposable diaper or incontinence garment
having side-edge-leakage-guard gutters configured to contain free liquids within the
garment.

While each elasticized leg cuff 52 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



56 and a spacing neans 58 (as shown in Fig. 5) as described in the
above-referenced U S. Patent No. 4,909,803. The inner barrier cuffs 54 may
have an i ME0%enent which is highly inperneable, but prefEF281478
breathable. In a preferred enbodi ment, the elasticized |eg cuff 52
additional Iy conprises an elastic gagketing cuff 62 with one or nore
elastic strands 64, positioned outboard of the barrier cuff 54 such as
described in the above- referred U. S. Patent Nos. 4,695,278 and 4, 795, 454.
The elastic strands 64 are generally disposed in the leg flap panel 4 and
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"elasticity" and "elastically extensible" refer to extensible materials that have the ability to

return to approximately their original dimensions after the force that extended the material
is removed. Herein any material or element described as "extensible" may also be
elastically extensible unless otherwise provided. The extensible ear 46 and/or 48 provides
a more comfortable and contouring fit by initially conformably fitting the diaper to the
wearer and sustaining this fit throughout the time of wear well past when the diaper has
been loaded with exudates since the extensible ear 46 and/or 48 allows the sides of the
diaper to expand and contract.

The extensible ear 46 and 48 preferably has breathability. The moisture vapor
transmission rate of the ear panel in conjunction with the overall vapor transmission rate of
the rest of the pull-on diaper is important in reducing the incidence of heat rash and other
skin problems associated with high heat humidity conditions. In order to reduce humidity



16 and heat humdity within the pull-on diaper, the extensible ear 46 and

48 preferably has a weighed average nmass vapor transm ssion rate of at

| east ab6ﬁp9é@%ﬂﬁ g/ n2/ 24hr, nore preferably at |east 4,666“6P%ﬁw§ﬁhr.
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of description. In a preferred enbodi nent, the ear panel 10 and 11 is

render ed extensi bl ,iq th<?1 e?ti. €. anea I the ear panel 10 and 11 to form
the ext ¥R =2 earaﬁ@a—%—&em%g—%l astic material 70. In the
enbodi ment  shoVArea Bf fainfple i3 metdre x Sidi@inel inshanbemat eri al 70 extends into a
part of the seampanel 12 and 13 so that the front extensible ear 46 and

t he back extensible ear 48 are anchored each gther at the .seagil32., and the
side el astic Reeingab FQ. brastwell oy Bigt 3r dbp Srenble Sag4Q [FAMEriFEe dhs e
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Al t er nat i yelvi, 70t 138 a9fgheP aiteédgt QWO RBHHQRAT 4dRCIIR 20 Irtet 428 edge 48C, and
an outer side edge 48D. Although a configuration of each element, portion, part, etc. in
the front region 26 may be different from that in the back region 28 (such as configuration
of the front extensible ear 46 and configuration of the back extensible ear 48, or
configuration of the lower end edge 46B and configuration of the lower end edge 48B),
those elements, portions, parts, etc. which correspond to each other in the front region 26
and in the back region 28 may be described concurrently for ease of description. In a
preferred embodiment, the ear panel 10 and 11 is rendered extensible in the entire area of
the ear panel 10 and 11 to form the extensible ear 46 and 48 by the side elastic material 70.
In the embodiment shown in Fig. 3, the side elastic material 70 extends into a part of the
seam panel 12 and 13 so that the front extensible ear 46 and the back extensible ear 48 are
anchored each other at the seam 32, and the side elastic material 70 in the front region 26
and the side elastic material 70 in the back region 28 are anchored at the seam 32 (Fig. 5
also shows the side elastic member 70 which extends into the seam panel 12 and 13,

though the seam panel 12 and 13 is not shown in Fig. 5). Alternatively, the ear panel 10



17 and 11 may be rendered extensible only in a portion of the area in the

ear panelydQq The extensible ear 46 and 48 is the e ear
panel 10 ang %1 rendered extensible by joining the side epieg/(%srgglhr‘r‘%gr]rb 70

and being subjected to nechanical stretching. In a preferred enmbodinent,
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di aper 46A and 48A. Further, the available elastomeric material quantity changes in the direction
from the higher end edge 46A and 48A toward the lower end edge 46B and 43B because
the lateral width of the extensible ear 46 and 48 gradually changes in that direction. This
results in change of forces or force gradient over the extensible ear allowing for custom fit.
The inner side edge 46C and 48C also may be non-parallel to the longitudinal center line
100 and project laterally inwardly proximate the lower end edge 46B and 48B such that the
lateral width L1 becomes further greater than the lateral width L2. Alternatively, the inner
side edge 46C and 48C may project a little laterally outwardly proximate the lower end
edge 46B and 48B such that the lateral width L1 is still greater than the lateral width L2.
The extensible ear 46 and 48 méy be formed by unitary elements of the pull-on
diaper 20 (i.e., they are not separately manipulative elements secured to the pull-on diaper

20, but rather are formed from and are extended portions of one or more of the various
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laminate so that the inelastic webs (i.e., nonwoven webs of the inner barrier cuff 54 and the
nonwoven outer cover 23) elongate or draw without causing rupture, and the layers of the
stretch laminates are preferably bonded in a configuration that maintains all of the layers of
the stretch laminate in relatively close adherence to one another after the incremental
mechanical stretching operation, the side elastic member and the other plies of the stretch
laminate are substantially continuously bonded together using an adhesive. Ina 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
0.116 g/m>. The spirals have a width of about 1.9 cm (0.75 in) and either are positioned
just next to each other or overlap slightly (less than 2 mm). The adhesive is preferably an
adhesive such as is available from Findley Adhesives under the designation H2120.

Alternatively, the side elastic member and any other components of the stretch laminates
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meshing corrugated rolls or plates to mechanically stretch the components. Particularly
preferred apparatus and methods are disclosed in U.S. Patent No. 5,167,897 issued to
Weber et al. on December 1, 1992; U.S. Patent No. 5,156,793 issued to Buell et al. on
October 20, 1990; U.S. Patent No. 5,143,679 issued to Weber et al. on September 1, 1992
and European Patent Application No. 98108290.2 titled “METHOD AND APPARATUS
FOR ACTIVATING A MOVING WEB?” filed on May 7, 1998 (Christoph J. Schmitz et
al.).

The side elastic member 70 is preferably joined to, more preferably directly secured
to the side portions 68B of the inner barrier film 68 through an adhesive 76 as shown in
Fig. 5. In a preferred embodiment, the side elastic member 70 is joined to the side portions
68B of the inner barrier film 68 at the outer-facing surface 77. In an alternative
embodiment, the side elastic member 70 may be joined to the side portions 68B of the inner
barrier film 68 at the body-facing surface 79. Preferably, the adhesive 76 is applied as an
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The side elastomeric material 124 may be formed in a wide variety of sizes, forms
and shapes. In a preferred embodiment, the side elastomeric material 124 is in the form of
a continuous plane layer. Preferred forms of continuous plane layer include a scrim, a
perforated (or apertures formed) film, an elastomeric woven or nonwoven, and the like. In
an alternative embodiment, the side elastomeric material 124 is in the form of strands (or
strings) which are not connected each other to form a continuous plane layer. The
continuous plane layer may take any shape which can be suitably provided in the ear
panels. Preferred shapes of continuous plane layer include a quadrilateral including a
rectangle and a square, a trapezoid, and the other polygons.

Elastomeric materials which have been found to be especially suitable for the side
elastomeric material 124 are styrenic block copolymer based scrim materials, perforated (or
apertured) elastic films, strands, preferably with a thickness of from about 0.05 mm to
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force decay over time. This should Be'limited or substantial sagging will result.
The values of FCEF100%, FCEF200% and SCRF50% can be measured by using a

tensile tester. The tensile tester comprises an upper jaw and a lower jaw which is located

below the upper jaw. The upper jaw is movable and is connected to an extension force
measuring means. The lower jaw is fixed on a desk (or floor). A test specimen (i.e., the
elastomeric material to be measured) which has about 2.54 c¢m (1.0 inch) in width and
about 12.75 cm (5 inches) in length is prepared and clamped between the upper jaw and
the lower jaw so that the effective specimen length (L) (i.e., gauge length) is about 2.54 cm
(1.0 inch). The extension force is applied to the test specimen through the upper jaw.
When no extension force is applied to the test specimen, the test specimen is in its
untensioned length. A tensile tester suitable for use herein is available from Instron
Corporation (100 Royall Street, Canton, MA02021, U.S.A.) as Code No. Instron 5564.
Fig. 10 shows one preferred example of the extension and recovery force curves for
the two cycle hysteresis of the side elastomeric material 124. The curve El shows the
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In the preferred embodiment shown in Fig. 8, the elastomeric scrim 124 has a

plurality of first strands 125 and a plurality of second strands 127. The plurality of first

strands 125 intersect the plurality of second strands 127 at nodes 130 at a predetermined

angle o, forming a net-like open structure having a plurality of apertures 132. Each

aperture 132 is defined by at least two adjacent first strands and at least two adjacent

second strands, so that the apertures 132 are substantially rectangular in shape. Other

configurations of the apertures 132, such as parallelograms, squares, or circular arc

segments, can also be provided. Preferably, the first and second strands 125 and 127 are

substantially straight and substantially parallel to one another. Preferably, the first strands

125 intersect the second strands 127 at nodes 130 such that the angle o is about 90

degrees. The first and second strands 125 and 127 are preferably joined or bonded at

nodes 130. A preferred elastomeric scrim 124 is manufactured by the Conwed Plastics

Company under the designation X02514. This material has about 12 elastic strands per
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first and second coverstock layers 122 and 126. The first coverstock layer 122 has an
inner surface 142 and an outer surface 144. The inner surface 142 of the first coverstock
layer 122 is the surface that is positioned facing the side elastomeric material 124. The
second coverstock layer 126 also has an inner surface 146 and an outer surface 148. The
inner surface 146 of the second coverstock layer 126 is the surface that is positioned facing
the side elastomeric material 124. The side elastomeric material 124 also has two planar
surfaces, first surface 150 and second surface 152, each of which is substantially parallel
with the planes of the first and second coverstock layers 122 and 126. The first surface
150 is that planar surface of the side elastomeric material 124 that is most closely adjacent
with the inner surface 142 of first coverstock layer 122. The second surface 152 is that
planar surface of side elastomeric material 124 that is most closely adjacent to the inner

surface 146 of the second coverstock layer 126.
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breathability and durability, are met. As used herein, "consolidated nonwoven material"
refers to a nonwoven material that has been gathered or necked under mechanical tension
in the structural direction D so that the material can elongate in the structural direction D
under low force.

Fig. 9 shows a fragmentary enlarged side view looking into the structural direction
B of the laminate 120 (i.e., the side elastic member 70). It has been found that when the
laminate 120 is bonded or otherwise anchored such that side anchor zones A are created,
such a laminate 120 is both highly elastic and substantially free from delamination and
creep, while providing very good performance characteristics in all performance categories
with no trade-offs between any performance characteristics required. The side anchoring is
preferably performed by side gluing with adhesive beads to anchor the side elastomeric
material 124 between the coverstock layers 122 and 126 as a part of the lamination
process.  Alternatively, side anchoring may be performed by sewing, heat sealing,
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structure 120 avoids impeding the extensibility of the laminate 120 and also avoids tears in
the coverstock layers 122 and 126. Preferably, the first adhesive 170 is applied as a
plurality of beads 168, as shown in Fig. 9. Preferably, the first adhesive 170 is a flexible
adhesive with an amorphous and crystallizing component. Such a preferred adhesive is
made by the Findley Adhesive Company under the designation H9224.

More preferably, the laminate 120 includes a second adhesive 164. The second
adhesive 164 is preferably applied to the second surface 152 of the side elastomeric
material 124, but could alternatively be applied to the first surface 150 of the elastomeric
material 124. The second adhesive 164 is preferably applied in a spiral spray pattern 166,
thereby forming bond points 167b that are more discrete than would be formed by a linear
spray application. Without being bound by theory, it is believed that most of the second
adhesive 164 so sprayed aligns in the structural direction D. Thus, it has been found that
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Preferably, second and third adhesives 160 and 164 are the same elastomeric
adhesive. A preferred adhesive for use in the second and third adhesive spiral sprays 162
and 166 is made by the Findley Adhesive Company under the designation H2120.
Preferably, the add-on level for each of the second and third spiral sprays 162 and 166 is
about 0,062 to about 0.186 g/m’, more preferably about 0.124 g/m*.

Referring to Figs. 1, the pull-on diaper 20 further has the continuous extensible
waist feature 60. The continuous extensible waist feature 60 improved fit, ease of
application and cbntainmenf. The continuous extensible waist feature 60 is that portion or
zone of the pull-on diaper 20 which is intended to be elastically extensible and contract to
dynamically fit the wearer's waist. The continuous extensible waist feature 60 extends
along the waistband panel 6 and 7. Preferably, the continuous extensible waist feature 60
comprises two separate elements; one continuous extensible waistband 57 positioned in the
front region 26, and the other continuous extensible waistband 59 positioned in the back
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and 13 iBY conti nuous ex e wal st band 57
the various layers of the pull on diaper). In a preferred embodiment, each of the

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

The continuous extensible waistband 57 and 59 comprises the waist elastic member
80 and an extended portion of at least one of the plurality of layers disposed associated
with the absorbent core 25, such as the topsheet 24 and the backsheet 22. If an additional
layer, such as the inner barrier cuff 54 or an additional liquid absorbing tissue layer, is
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a particularly preferred embodiment, the adhesive selected is applied in a spiral pattern

(such as is shown in U.S. Patent No. 3,911,173 (Sprague, Jr.) and U.S. Patent No.

4,842 666 (Werenicz)) at a basis weight of about 0.116 g/m®. The spirals have a width of

about 1.9 ¢m (0.75 in) and either are positioned just next to each other or overlap slightly

(less than 2 mm). The adhesive is preferably an adhesive such as is available from Findley

Adhesives under the designation H2120. Alternatively, the waist elastic member and any

other components of the stretch laminates may be intermittently or continuously bonded to

one another using heat bonding, pressure bonding, ultrasonic bonding, dynamic mechanical

bonding, or any other method as is known in the art.

The entire unstrained length of the waist elastic member 80 is preferably prestrained

in the lateral direction before operatively joined to the extended portions 72 of the left and

right inner barrier cuffs 54, the end extended portion 24A of the topsheet 24, and the end

extended portion 23A of the nonwoven outer cover 23. The entire unstrained length of the



portion of the inner barrier film68 and the wai st elastic nmenber 80. The
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bef ore ti® jymesto eheawhisCelaRithaemtRd 80s Thus the continuous extensible waistband 57
and 59 is formed that is extensible, from the untensioned length of the waist elastic member
80 at least to the original length of the waistband panel 6 and 7 of the chassis 41.
Alternatively, only a part of the waist elastic member 80 may be prestrained before
operatively joined to the extended portion of at least one of the plurality of layers, such
that the prestrained entire length of the waist elastic member 80 in a condition where a part
of the waist elastic member 80 is prestrained is generally the same as the original length of
the waistband panel 6 and 7 of the chassis 41. Preferably, only a part of the waist elastic
material 80, which extends along the lateral width X (shown in Fig. 3) of the absorbent
core 25 adjacent to the waist elastic material 80, may be prestrained.
Examples of extensible materials are disclosed in U.S. Patent No. 2,075,189 issued
to Galligan on March 30, 1937, U.S. Patent No. 3,025,199 issued to Harwood on March
13, 1962; U.S. Patent Nos. 4,107,364 and 4,209,563 issued to Sisson on August 15, 1978
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length of the waist elastic member 80. Namely, after the waist elastic member 80 is
operatively joined under a prestrained (tensioned) condition to the inner barrier cuff 54, the
topsheet 24 and the nonwoven outer cover 23 and before returning to their substantially
untensioned condition, at least a portion of, preferably the entire of the resultant composite
stretch laminate (i.e., continuous extensible waistband 57 and 59) is then subjected to
mechanical stretching sufficient to permanently elongate the non-elastic components which
are the extended portions 72 of the left and right inner barrier cuffs 54, the end extended
portion 24A of the topsheet 24, the end extended portion 23A of the nonwoven outer
cover 23, and the coverstock layers (if any) constituting a part of the waist elastic member
80. The composite stretch laminate is then aliowed to return to its substantially
untensioned condition. Therefore, the waist elastic member 80 is extensible from the
untensioned length beyond the original length of the waistband panel 6 and 7 of the chassis
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facing the inner barrier cuffs 54 and the topsheet 27, and the coverstock layer 202 or 204 is
disposed so as to face and contact the wearer’s body such that the wearer’s skin is not
directly pressed by the waist elastomeric material 200 thereby reducing the incidence of red
marking on the skin.

Fig. 12 shows another preferred embodiment of the continuous extensible
waistband 57 and 59. In this embodiment, the waist elastic member 80 is superposed inside
the nonwoven outer cover 23. Preferably, in the side portions 57B of the continuous
extensible waistband 57, the waist elastic member 80 is interposed between the extended
portions 72 of the inner barrier cuffs 54 and the end extended portion 23A of the
nonwoven outer cover 23. In the central portion 57A, the waist elastic member 80 is
interposed between the end extended portion 24A of the topsheet 24 and the end extended
portion 23A of the nonwoven outer cover 23. The waist elastic member 80 may be
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elastomeric material 200 to return its original untensioned length. Therefore, the waist
elastomeric material 200 can not utilize the whole extensibility. ~However, in the
embodiment described above, since bulkiness in the continuous extensible waistband 57
reduces, the waist elastomeric material 200 can return as close as its original untensioned
length. Therefore, the waist elastomeric material 200 becomes to have more available
extensibility.

Alternatively, the waist elastic member 80 may comprise one layer of the waist
elastomeric material 200 without any coverstock layers. In the side portions 57B of the
extensible waistband 57, the waist elastomeric material 200 is interposed and joined
directly between the extended portions 72 of the inner barrier cuffs 72 and the end
extended portion 23A of the nonwoven outer cover 23. In the central portion 57A, the
waist elastomeric material 200 is interposed and joined directly between the end extended
portion 24A of the topsheet 24 and the nonwoven outer cover 23. This structure is also
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required to extend different parts of the pull-on diaper 20 up to the same length or equalize
force required to extend different parts up to the different length, thereby adjusting the
pressure applied to the skin of the wearer. For example, the pull-on diaper 20 may have a
waist elastomeric material 200 provided with high extensibility at low force such that the
continuous extensible waist feature 60 is extended easily by low force applied by the
applicator for ease of application of the pull-on diaper 20 while the pull-on diaper 20 may
have a side elastomeric material 124 generating force required for sustained fit at the
extensible ear 46 and 48, but the force may not give red marking to the skin. In one
embodiment, the continuous extensible waist feature 60 comprising the waist elastomeric
material 200 is designed to have extensibility of at least 100 % while the extensible ear 46
and 48 comprising the side elastomeric material 124 is designed to have force between 40
g/inch and 130 gfinch when the extensible ear 46 and 48 is extended up to 50 % (more

concretely, at SCRF50%).
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each seams 32 anchor the side elastic member 70 in the front region 26 to the side elasti

member 70 in the back region 28 and anchor the waist elastic member 80 in the front
region 26 to the waist elastic member 80 in the back region 28. Examples of seams are
disclosed in U.S. Patent No. 5,569,234 issued to Buell, et al. on October 29, 1996, U.S.
Patent No. 5,607,537 issued to Johnson et al. on March 4, 1997, U.S. Patent No.
5,662,638 issued to Johnson et al. on September 2, 1997, and U.S. Patent No. 5,685,874
issued to Buell et al. on November 11, 1997, Preferable seams are disclosed in European
Patent Application No. 96118654.1 titled “Thermal Joining of Webs” filed on November
21, 1996 (Christoph J. Schmitz).

In a preferred embodiment, the outer side edge 46D and 48D is non-parallel to the
inner side edge 46C and 48C and is non parallel to the longitudinal center line 100. The
outer side edge 46D and 48D projects laterally outwardly proximate the lower end edge
46B and 48B. The extensible ear 46 and 48 has a lateral width L1 between the inner side
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di aper. The seams 32 each joins the ggam panels 12 and 13, thereby joining
the corresponding portions of the e§sensible ears 46 and 48, and thereby
formng two | eg openings 34 and one wai st opening 36. The front and back
extensible ears 46 and 48 are seaned, preferably, along the outer side
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continuous extensible waist feature 60 further becomes smaller under an untensioned
condition than the circumference of the pull-on diaper 20 through a portion of the
extensible ear 46 and 48. This configuration further improves a sustained fit about the
waist opening while reducing the skin incidence about the leg openings. Herein
“circumferential direction” refers to a direction along the waist opening in an assembled
configuration of the pull-on diaper. Herein “circumference” refers to a length of the pull-

diaper. along the circumferential direction.
The continuous belt zone 38 is formed by the front and back extensible ears 46 and

48, a part of the chassis 41, and the continuous extensible waist feature 60 as shown in Fig.
1. The continuous belt zone is that portion or a belt-like zone of the puli-on diaper which
is extensible such that the circumference of the continuous belt zone is extended for
application of the pull-on diaper 20. When the pull-on diaper 20 is applied to the wearer,
the pull-on diaper 20 must be extended to secure wider waist opening and wider leg



t he outer side edge 46D and 48D proxi mate the higher end edge 46A and 48A.
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PCT/ US99L,LidAdfle wakt feature 60) may be from 5 mm to 40 mm, preferably from 15 mm to 3
mm. The combined lateral length of the extensible ears 46 and 48 in one side of the pull-on
diaper 20 along the line 35 is from 50 mm to 120 mm, preferably from 60 mm to 100 mm.

The pull-on diaper having a configuration shown in Fig. 3, when it becomes an

assembled configuration, lowers the pressure to the skin of the wearer locally especially
about the leg openings 34 because the extensible ear 46 and 48 has greater lateral width
(available extensibility in the lateral direction) proximate the lower end edge 46B and 48B.
If necessary, the side elastomeric material 124 may use a material having lower SCRF50%
force to further lower the pressure about the leg openings 34. However, lowering the
SCRF50% force about the leg openings 34 may result in losing sustained fit for the whole
pull-on diaper. Therefore, raising the pressure about the waist opening 36 may be
necessary to achieve a sustained fit for the whole pull-on diaper. This may be achieved by
prestraining only the waist elastomeric material 200 before joining to the waistband panel 6



opening for ease of application of the pull-on diaper 20. The conti nuous
belt zone 38 is that portion capable of being extended. The continuous
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enconpassed by the wai st edge 151 and 155 of the pull-on diaper 20, the

| eg edge 153 and 156, the |ateral %g 159 of the crotch region 30 in the
front region 26 and the back region The continuous belt zone 38 has the
| east height typically at the ear panels. In the enbodi mrent shown in Fig.
1, the | east height of the continuous belt zone 38 is neasured al ong the

seams 32, fi?hﬁlgta%ﬂﬁ oﬂuﬂlléa}raﬁ% e%as?o?r&?ic%@at&ia?%o uge ﬁ%éﬁh‘l‘ﬂh’\ﬁné}g\fﬁg negpst |ine

35 whi cﬁm eTru |'eg openi ng osest to
t he | eg SERIHORgSoRE. toT W@n@lsﬁdbaspfbﬁpte abaws the Waist OReNip®H 3G onkhesg

]‘30”{ ' “U%gﬁxbﬂ@txéﬂs &%Fcem&%n& Elldwh%unlm dieﬁiéi’r tdNakhikve Q&hﬁﬁhﬁéd)ﬂﬁabtwﬁt st
eat ure

0 extends, Ri t'nuf% h‘ g{ ? gl s
ext ensi (5% Walsh SPeENE: W %Ssd RQCHAat te O‘T‘ar &L HS S f"sa Y &? 8%81’ ’ng
preferr th@,m@éllynﬁfetpulltdwdnamt}hnug)u&omﬁgwatldredlmvmonéxgﬁ vdmnﬁbbemnmt h the
cont | nuous ethi%(gl brg%g iIOISIt m&?%POL{lé[Feb?QUStAIRedoﬂteatR{U?ftﬁ% %) ghﬁ@ms wher e

the pul a0 eConmes an asse con [ gur at| on as
shown i nnd?dlqy:ce bf rechmaiking orathecﬂ icahebib thenwaistarpening. clows Fanulsuachisved, forone 38

al ong L NG, MBeShs d&f%&éﬂa g@;wnrgllg RP S 6F8: FH0HET: D eRBolER InfhtcH

unt ensi one Ion p} rom 250 mMqMmto 400 nm The Cll‘ i%erence
of the w@rtpulwgru@emssurz@h@utssewaéhgp?rwg i dhe é’éi@élait@ﬂleaﬁ&‘ai ends up

to at erﬁay us€ 20na¥eRial }ﬁfnﬁé%rl&Q&VS@RFiO%%rce?OQuﬂMEr e skie RiaefoRieaib Inyatéral | east
750 mm (exXtended circu e Ci rc#]r%f gﬁce of the conti nuous belt

ence).
zone 38 FJIPRY ReRIestame §’§¥ Iégtfort Rigeleival 550 mm preferably from
350 mMm to 50Cigm 4§Pr¢>®vslzﬁaeﬁﬁerdaavghhbcuﬁmérhe)fcmpwlhumuapbem Azchew@8heeasur ed

slong (g aopg R TR S St nga?gi‘c%ﬁth? uous

ext ensi Hbrgitdimat cdneartiive éncmsblowmyl Fig 1) elmd S pﬁmll@ldmlhﬁ inngr siftectdee 46 yand r om 15
M to 30 . In I{f(ﬁtl&? riP @%nén@& %51‘%6 %ﬁ&‘gk hm?fger‘ié?ﬁlye?h%esgﬁb hér%fﬂ?@Bsoletﬁe and 48

in one si along~the I'ine 35 i ‘g%ﬁ to
120 mm qbas@qmmgtemlemﬁmdatmﬁ @lbecmgmpmaﬁmarﬁéledawr-fﬁw %‘856 @“gm

fonfl gU{;ﬁBkﬂﬁteﬂﬂ@Nﬂl {1& %;rlhcged% 4M%gl4sm@@@malt aRe eReasbibl ad 4¢lzsomfd 48r a':| ?R
owers the pressu o the e wearer |oca S ou e
| eg operRTA¥E e%&enﬁ(?ﬁ&&lé"esa{'ﬁé"%‘ @rfiqsm"lfnéé'?at?fgl E\rieh %%HS%PE"F%;‘*E %(tan 1?er al

wi dt h (tauaxﬂeaéﬂbleemsemnm lity in the lateral direction) proximte the

| ower end ed and S S r tgrial

124y use AP A I nghEER SRR ok SSE S ShADR h P 1A 2

pr essur ebeabmes an hesemblgd spefiguigion3the ipitelesirsnmiarengeraf iihe eMBinUGBRISYRRNEOr ce

about thg | a9 S t NGor UBIARedo fi10 et id AR whol e
pul | -on |apeg%§'%§l% %’?ﬁegg%llglﬁ%% 155“8%’2§§ure abaut thoe i st ((;)tp%gl ng 36

may be wrdensinad fot‘@i“a’éhli’féfﬁéa &y §f9§‘t %qon@ﬁ‘ 19 £19 Bmy nEheHEABIERGe- i aper.
Thi s may.REnaGlY RUSSnDYS aRn@Ihd Fhibe ageqrsll yma hes ertends ) sitdemt 650 mat,er i al

200 bef O;r)r%fejra Ilymettn Peagto7(;[0hrer'\1mwanllosrg %%}d ragly a? least 750 mm (extended circumference).
The circumference of the continuous belt zone 38 along the line 35 may be from 300 mm
to 540 mm, preferably from 390 mm to 490 mm. The least height of the continuous belt
zone 38 measured along the seams 32 may be from 50 mm to 150 mm, preferably from 80
mm to 120 mm. The height of the continuous waist belt zone 37 (i.e., continuous
extensible waist feature 60) may be from 5 mm to 40 mm, preferably from 15 mm to 30
mm. The combined lateral length of the extensible ears 46 and 48 in one side of the pull-on
diaper 20 along the line 35 is from 50 mm to 120 mm, preferably from 60 mm to 100 mm.

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

elastomeric material 124 may use a material having lower SCRF50% force. Coincidentally,
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both extensible ear 46 and extensible ear 48 ave greater lateral width (available

elastomeric material quantity) proximate the higher end edge 46A and 48A, lateral width
(available elastomeric material quantity) further becomes greater proximate the higher end
edge 46A and 48A by combining the extensible ear 46 and the extensible ear 48. In a
configuration where the extensible ear 46 and the extensible ear 48 are joined, the seam 32
is non-parallel to the longitudinal center line 100 such that the seam 32 projects laterally
outwardly proximate the higher portion 32B of the seam 32 as shown in Fig. 16. In Fig.
16, because the waist elastomeric material 200 is prestrained before joining to the
waistband panel 6 and 7, the circumference along the continuous extensible waist feature
60 is a little contracted. If the waist elastomeric material 200 is further prestrained, the
circumference along the continuous extensible waist feature 60 becomes smaller than the
circumference of the pull-on diaper 20 through a portion of the extensible ear 46 and 48 as
shown in Fig. 17. As a result, the shape of the pull-on diaper 20 in the assembled
configuration may become similar to the shape shown in Figs. 1 and 13. However, because
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sustained fit for the whole pull-on diaper. Therefore, raising the pressure about the leg
openings 34 may be necessary to achieve sustained fit for the whole pull-on diaper. This
may be achieved by prestraining only the side elastomeric material 124 before joining to
the ear panel 10 and 11. In addition, the side elastomeric material 124 may use a material
having a higher SCRF50% force to further raise the pressure about the leg openings 34.
These combinations of force distributions allow the pull-on diaper to achieve a sustained
fit about the leg openings and less incidence of red marking on the skin about the waist
opening. Alternatively, the pull-on diaper having a configuration shown in Fig. 15, when
it becomes an assembled configuration, may provide a sustained fit about the waist
opening and less incidence of red marking on the skin about the leg openings. This can be
achieved, for example, using a material having lower SCRF50% force for the side
elastomeric material 124 to lower the pressure about the leg openings 34. The waist
elastomeric material 200 may use a material having a higher SCRF50% force. Further,
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wai st ynit of % (percent). The initial circumference of the continuous belt zone 38 is the

circumference under an untensioned condition of the continuous belt zone 38. The
extended circumference is the circumference under an extended condition of the
continuous belt zone 38. The wider extension range allows to secure the wider waist
opening and the wider leg openings for application of the pull-on diaper 20. The wider
extended circumference allows to secure the wider space between the extended pull-on
diaper and the body of the wearer for application of the pull-on diaper 20. The
circumference of the continuous belt zone 38 is the circumference measured along the
waist border of the continuous belt zone 38 (i.e., the waist edges 151 and 155 of the
continuous extensible waist feature 60).

In order to provide a benefit of ease of application of the pull-on diaper (i.e., wider
waist opening and wider leg openings), the initial circumference of the continuous belt
zone 38 of the pull-on diaper may be between about 220 mm and about 500 mm, and the
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represents a rate of force change to extension change and is expressed in the unit of
g/%extension (grams/percent extension). The method to obtain the modulus of
extensibility is set forth below. The higher modulus of extensibility means higher rate of
force change to extend the continuous belt zone 38. When modulus of extensibility
becomes dramatically high, the applicator recognizes that part as a limitation of extension.
Conversely, the lower modulus of extensibility means lower rate of force change to extend
the continuous belt zone 38. This allows the applicator to extend the continuous belt zone
38 without adding higher force, and the applicator may not recognize the limitation of
extension. Therefore, it is preferable the continuous belt zone 38 has lower modulus of
extensibility at the extended circumference for application of the pull-on diaper. In
addition, the lower force to extend the pull-on diaper up to the extended circumference for
application of the pull-on diaper is preferable.

In order to provide a benefit of ease of application of the pull-on diaper (i.e., lower
force to obtain the extension for application of the pull-on diaper and lower modulus of
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of the @uoex@ﬁ'm&k & lp%@r‘aﬂp%gt E{%aﬂcek Eha’hqggﬁtel@@ We%hﬂ&l atFﬁé’?nod&l%s kgs or

above i et ween 'a mm and about ry about 290 nm
and abousxtengbilifmn ﬂFﬁéXté&%’@hEF@Ee éPﬁ%mﬁWgﬁ@émngkf 1¥8 ‘?r%tmf)ﬁgt BEPET z0ne 38

of the iR £bo%ﬂ 2do@mmmrgmetpeeﬂémmytr@dgfeafes thedi ghiung7s pdrealesii. 7 kgs
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to fit trodgreates thameabg)ht ﬁéoatgou"fhelf@rch@ Qbréauaﬂm/@ttwmato Iléés'f“ inpesirablso0 nm

pref er ali y Al th A8 018, oa@g mewﬂret@ghbwrﬁ)l?@featmhén%o@%s smgorrheme up to

at | east the extension of pr eferably abog % nore

pr ef er abPyotigiathe EBEENSION Tel 5(90r4’c iSnWG&ab%I“Pt grsaker égarhla 0% % HU8 versus
ext ensi Oﬂ}efé%%dt@réahﬁ thxdbeiss, 000 gange and a nodul us of extensibility in
the extension.ra The for er sus ension _curvy

rel ati onshi pri:dg Qggf VEeC %R f;e'rrgé AmBle (2 Sﬁée ?(H%e SBR F‘n CR‘D&E?& @otﬁg 38 and
an ext engnfifucul beheonoBs |oﬂmmmllbcm tiagoon&Figa9 shhws mhnjmbdusius)bf estersidlityi | ity
represents_ a r f. far i f ed in
the unit oM eﬁ? ?((a:lrllrsfllgoo;fq gr)g%gp/e érow{ﬁqgt ik ?hgigﬁﬂ?@qo O%Ba%(gtfgl%gbt ain

t he noduvensisektensisn eyrse bflhnetcynﬁlmxogebeltmﬁi*@éd WNOAPiES AieytsBsDIHYNGIYE of

ext ensi béftéx%%n%ﬁ%%r@é@‘?@r’ih tad® of force change to extend the continuous
belt zone The methodsd %Jol (l)JbStal?lfa o)ééeeye?éulgleti{e%g/on curve of the continuous belt zone
and a modulus of extensibility versus extension curve are set forth below. This method is a
modified ultimate tensile test method contained within the “Sintech TestWorks” software
package for measuring a force versus extension curve. This measurement is basically
designed to simulate the applicator habit in putting a pull-on diaper on the wearer by using
the Instron force tester and two horizontal bars in the place of the jaws starting from 0 g
force to 10,000 g force or when the diaper breaks, which represents the ultimate force
applied to the continuous belt zone. The method gives “force versus extension” curve
from the untensioned condition up to the ultimate tensile of the diaper. The force versus
extension data generated as described above can then be converted to “modulus of

extensibility versus extension”.



beconmes dramatically high, the applicator recognizes that part as a
limtatio ensi on. Conversely, the | ower nbdul us of ihility
nmeans Iomg?yéﬁﬁgﬁof force change to extend the continuousmgéﬁﬁgégﬁg 38.
This allows the applicator to extend the continuous belt zone 38 w thout
addi ng hi gher force, and the applicaiég may not recognize the limtation of
extension. Therefore, it is preferabl& the continuous belt zone 38 has

| ower nmodul us of extensibility at the extended circunference for
application of the pull-on diaper. In addition, the |lower force to extend
the pul I-on dygpgst M@thb@rén{&?re@éﬁhﬁi%@p&hﬁ&%&é@m@@bél@w appl i cation of the
pull -on diaper Is preferable. In order to provide a benefit of ease of
application of the pull-on diaper (i.e., lower force to obtain the

ext ensi on for(1apphé saiploOdiapdr to betdptet Ishauld bé eafen francthk bager nodul us of WO
99/ 60974 PCT/ JS99/ 1142 2 extensibil] t i ,cation
of the puII-d#)dﬁgfﬁvs%wﬂﬁ@wﬁggﬁﬁJ@QgPh}%§€é%§?§f¥§f§@§P??ﬁ%aé¥?gﬁ% on of
125 % is not gremeasuribpanapebowithd@B0 stretbivgerdiansn, dupngf dhebimeasisemegiteat er

t han about 120 g Iy B3 ably not greater than about 100

g/ Yext ensi on. Thg%ﬁéﬁﬁﬁﬁg?%¥”g§?§ﬁ§%§$Hf%y in the extension range up to the
extension of 125 %is preferably not greater than about 150 g/ %extension,
nore pref er abiys tdiPmeBb8 Mvalves HRTolRAHE ediBPmaitdeimensi on. The modul us of
extensibility at the extension of 135 %is not greater than about 200

g/ Yext ensi on, preferably not greater than about 175 g/ % extension, nore
pref erabl y nogl) gr eaisge/CylaMeabolhstbhModd@xéensi on. The nodul us of

extensibility (n the ext ionr h tension of 135 %is

pref erably no@sgréﬁ?'VM1@ﬁiﬁmgb5ﬁ?g§5%£ﬂy§%§9§ﬁ§?5hg nore preferably not
greater than @poubLoddzdl! g/ ¥ext endinstron Statieelondaell LEONT extensibility at the
ext ensi on of %@0 Ve, s preferabl )Qoq@;.‘ dHnRAL S 1 50NAR 18ReM TP agdd%@xt ensi on,

nore preferab not greater than about 250 /‘Vextenmgn. The force to

obtai n the extension of 125 % i Sngynisddosannally e ugpE AN loWYHdHabout 5, 000 g,

nore preferably not greater than about 4,500 g. The force to obtain the

extension of 135 %is preferably. not greater. than about 6,000 g, nore
riogpid vy

pref erabl y nod higtesaretodispe oY NERNO%-orce to obtain the
extension of 150 %is preferably not greater than about 9,000 g, nore

preferably not. . great han.ahout 8,000 g. Fig. 18 shows one preferred
exanpl e of thQ)fo Séﬁ/%@%fgrengﬁeensi on curves of the continuous belt zone

38 of the pul (2)onTdiveldireed FR@inch/mimhows the nodul us of extensibility
versus extensfgn E}Hﬁ%eeLQ{)gttﬂ hEisBRATBY e TLRYNOF the '{Jp?cr Be-andhBe BRI QEBist O

obtain a forc Ver sus extension curve of the continuous belt zone 38 and a
nodul us of ext ens¢adigultedaskelons  ext ension curve are set forth bel ow. The

met hods to obt ai n(@afge 1 eRatHPE SURteRNSRADidEr QircuMfdéndeL2 cO0MinmUoUs bel t
zone and a nndulg%fggggxfzn ibility versus extension curve are set forth

bel ow. This n&Yho cycle
(5) Break Sensitivity : 75 %

(6) Load Limit : 10,000 g
(7)  Calculation Input : Untensioned Diaper Circumference, Load Point at 500 g,
1,000 g, 2,000 g, 3,000 g, 4,000 g, 5,000 g, 6,000 g
(8) Calculation Results : Diaper Circumference at 0 g (=untensioned), extension
at load point at 500 g, at 1,000 g, at 2,000 g, at 3,000 g, at 4,000 g, at 5,000
g, at 6,000 g, at Peakload, Load at Peak, circumference at peak load
Diaper circumference at certain load point is calculated as below
(Diaper Circumference) = (Untensioned Diaper Circumference) +

(extension) x 2

Extension at certain load point is calculated as below.
(Extension) = (Extended- Diaper Circumference - Untensioned Diaper
Circumference) / (Untensioned Diaper Circumference)



nodi fied ultimate tensile test nethod contained within the "Sintech

TestV\brks;vos&%B%re package for nmeasuring a force versus§%@§$hfﬂﬁcurve.

This measurenent is basically designed to sinulate the a abit in
putting a pull-on diaper on the wearer by using the Instron force tester
and two horizontal bars in the place gf the jaws starting from0O g force
to 10,000 g force or when the diaper breaks, which represents the ultimate
force applied to the continuous belt zone. The nmethod gives "force versus
extension"” curve fromthe untensioned condition up to the ultimte tensile
OL t he diapﬁr. ghe force versus extension data generated as descri bed
above can the e converted to " ulus of extensibility versus

extensi on". ﬁ%eégﬁ @‘P@*WU§§§?§%2§8 43 This test net%od requires sanpl e
preparation as described below. (1) The sanple diaper to be tested should

be taken fromithe, ba 2 ' [si de circunference at the
wai st edge om)t h rﬁqag%géaﬁpﬁég@%e% f;}%éarggarsgﬁggﬁg%%yw t hout stretching_ diaper
during the meEdsurSshepthe lnsnereheddselbandl agplelowing dhadrsirem Setfingabaver8e? et hod
i nvol ves the fol l.ow-hd teauidaeant below. (1) Tensile/Cycle Tester Instron
Model 5564 (2% Operation Software Sintech TestWrks version 3.0 (3)

Loadcel | | nst®on Logdp t@thed g8 herks S8® (4) Jaw 20 nm di ameter x 150 mm

| engt h Tef | ongroatip@sd amnsileRutninethol droo ticahlethot dist pge tbag nitlent taveContmis Thi s

test method is perfaqr ith the setting bel.ow 1) Test . Tensile
(2) Travel Speed?)?‘“goﬂ?a%c;w?tﬁ{’rﬁf{%mf’g?}l%%&'éaebgrﬁ%%&? difs natr}l%/gé%%gt he center
(()f t he upper (par Ene thhddtensemed&iapes Cicamfarbeteetitastdehege e@athge thengt h) =
Unt ensi oned Di apef. (. 1.C erence) / 2 - 30 mm (4) # of Cycle : 1 cycle
(5) Break SensitggP?§%&1@gmﬁﬁ (6) Load Limt : 10,000 g (7 Calculat?on

| nput : Unt er(6) orfetl upithp&aug: Lengilt apiameauler sallovwred Hie Grugsoeength Settingo g,
2,000 g, 3,000 9,40 B0Pasbved 000 g, 6,000 g (8) Calculation Results :

Di aper G rcunference at 0 9 (=unt ensi oned), exteniéon g}t | oad poi.nt at 500
g, at 1,000 g, at(Examplg:{niegsionediigprey Cisqunyergpgs - %W“B,o@eugeg':ép“&{h%,ooo g,
at Peakl oad, Loadgah-Reakeo ginf)cunference at peak | oad

(1) Reset the Load in the Load Meter and Extension in the Extension Meter

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

(9) Put the sample diaper on the Jog with checking the cuff/leg elastic does not
stick on the bar

(10) After putting the diaper on the jog, do not reset the Load Meter

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

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

(13) Click “File” to save the data and remove the diaper

(14) Repeat the step 6-13 for other sample

The data is evaluated as below.

(1) After completion for all samples, export the data into an appropriate
spreadsheet program (i.e. Microsoft Excel)

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

(3) “Modulus of extensibility” is obtained by dividing the force difference
between two successive data points by the extension difference bewteen the

two same points



Di aper circunference at certain |load point is calculated as bel ow (D aper

Ci rcunf erq’%ggm@# Unt ensi oned Di aper Circunference) + (e)&ﬁgf?g%ﬁ;‘ﬁzz

Ext ensi on ‘at “Certain | oad point is calculated as bel ow. (

(Extended Di aper Circunference - Untensioned Diaper G rcunference) /
(Untensioned Di aper Circunference) WO,99/60974 PCTI US99/ 11428 44 The test
nmet hod i s executed as below. (1) Prep% e sanpl e di apers and neasur enent
data (2) Set up the Instron Loadcell and Jog followi ng the Instron Setting
above then calibrate the Loadcell (3) Log in to the TestWrks system (4)

Choose tensi :\@g t ?‘%g&i@ﬁﬁ@@eﬁ&@mlﬁ@%rﬁ‘ﬁ 8@&hslonurded ®d orained biﬂﬁﬂ)tﬂiﬁg theont r ol

Panel , Load er, tensi on Meter, .ang, ndset .show .u n t screen

Enter the UnftensiTﬁ%ﬂuﬂ]’féﬁ@rns@l‘%%‘é‘?‘gﬁg%e sfap afﬁésa'agd%é’ef E’ﬁﬁqshoqlﬂ tglg)
cal cul ation inputpdéeht Set up the Gauge Length using a ruler follow ng the
Gauge Length Setting described above (Exanple : Untensioned Di aper

G rcunference = 380 nm 4 CGauge Length = 380/2-30 = 160 mm) (7) Reset the
Load i n the Lasctadetabovgnhe Exttiansusdreltizone B8 creates i ifonge Maﬂ’érpuil&“ deResure t he

Phe | onc2Sadeh POYBHH, e Sl Shaibiln e oifon Ul 20 WARRE vigptor, TREC 1ose!
cuf f/ | egewitmsoiscbdosenent further snelugias aironpf ertensidinpt Which GOMPRESt Qi aper
‘r’rgats ErGeJrre ﬂx%%erigg 2s§18{ LgsiRe t@ifﬁg Tefégtglgfé?g rr;gﬁétlﬁ{] 124 %;ﬂd) thElviatk elalt@meRu iatdrial 20@rt t he
or | gi nal ThoGHRF G, CXemoley | B ARG B8 ok RESQTEL: AR Bmoal NE i aper
E i;l) A]B?gr@ﬁgtgﬁ@f}% ﬁ{age@ia?%oh%)rfsl@s" el&l&tdﬂ?éri@ﬁmsﬂi:ﬂ sudhhas thiatlasticsstrendd Gfeasediows bel ow.
Spr eadsheF o ogrii eF Astipiect GBBr e EnLEnpale HecRnlith@adts JRE LRt e
curve" i slagbimaiiedatoyalpl 4 tarnget weist ehsemenicgmatesial 4g8i néleran aene ft ensi on
'noper Cere];[ctensibility” refers to a continuous area or a continuous zone of the pull-on diaper
rendered extensible by an elastomeric material having the form of a continuous plane layer
with or without apertures, or the form of strands which are not connected to each other.
The zone of extensibility is that portion in the continuous belt zone 38 which substantially
generates the skin contact pressure in the continuous belt zone 38. The skin contact
pressure generated by the zone of extensibility contributes to maintaining the pull-on
diaper on the wearer (sustained fit of the pull-on diaper). The skin contact pressure in the
zone of extensibility may not be uniform everywhere. For example, the skin contact
pressure of the zone of extensibility between about the waist opening and about the leg
openings may be different from each other. Additionally, the skin contact pressure may
vary around the radial circumference of the diaper or the leg circumference of the diaper.

In the zone of extensibility, the elastic component of the elastomeric material (such
as a plurality of first strands 125 and a plurality of second strands 127 of the elastomeric
scrim 124 shown in Fig. 8) pressing on the skin usually generates higher skin contact
pressure than the remainder of the area of the zone of extensibility (such as a plurality of
apertures 132 of the elastomeric scrim shown in Fig. 8). Therefore, lower skin contact
pressure of the elastomeric material pressing on the skin leads to a reduction of the local
skin incidence.

The skin contact pressure of the elastomeric materie}l (side elastomeric material
and/or waist elastomeric material) pressing on the skin should be not less than about 0.1
psi to maintain the pull-on diaper 20 on the wearer, preferably not less than about 0.2 psi,
more preferably not less than about 0.3 psi. The skin contact pressure of the elastomeric
material (side elastomeric material and/or waist elastomeric material) pressing on the skin
should be not greater than about 0.75 psi not to cause the skin incidence in the zone of



(3) "Modulus of extensibility" is obtained by dividing the force difference
bet ween t ssive data. points by the extension diff een the
two sane %%@&5\0 99/ 60974 PCT/ US99/ 11428 45 (4) " Modul &2@5399}??3%
extensibility versus extension curve" is obtained by plotting the nodulus
of extensibility obtained in the ste g of (3) against diaper extension in
percent As stated above, the continu Ris belt zone 38 creates fit force in

the pull-on diaper 20 when positioned on the wearer, to maintain the
pul | -on diaper 20 on the wearer. The continuous belt zone 38 further

i ncl udes_.a e ' fHaf such as
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may vanyseafatmistldvne radi al circunference of the d| aper or the leg

Gi rcunt er encer f c?t)ngdc fdssuré 1of ttﬁ'éGeIZs‘?&ﬁerfbf mﬁ?éhﬁlnﬁﬂe?shﬂg biY thd £ien elithil i C
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skin Shoﬂ)lng ot?Gihg'%;nehﬁﬁﬁtyt J&aﬁ'ro@ﬁe% sifltalned fit of the pull-on diaper about the leg

openings. The skin contact pressure of the elastomeric material pressing on the skin about

the waist opening and about the leg openings within the zone of extensibility may be higher

than the skin contact pressure of the elastomeric material pressing on the skin at the

remainder of the area within the zone of the extensibility. The difference between the

highest skin contact pressure of the elastomeric material pressing on the skin within the

zone of extensibility and the lowest skin contact pressure of the elastomeric material

pressing on the skin should be less than about 0.65 psi, preferably less than about 0.45 psi,

more preferably less than about 0.25 psi. As the difference becomes closer to zero, the

skin contact pressure of the elastomeric material pressing on the skin within the zone of

extensibility becomes closer to uniform everywhere. This further contributes to reduce a

skin incidence which have caused by the different pressure.

The pull-on diaper 20 further comprises additional elastomeric material such as the
spacing means 58 of the inner barrier cuff 54. It is preferable that these additional

elastomeric material incorporated in the pull-on diaper 20 gives skin contact pressure of



psi to maintain the pull-on diaper 20 on the wearer, preferably not |ess

t han aboutyDeoZolsy » NMore preferably not |ess than about Op c?r/8§d9711%;|§e skin
contact pressure of the elastomeric rmaterial (side el astoneric na

and/ or wai st elastoneric material) pressing on the skin should be not
greater than about 0.75 psi not to cagse the skin incidence in the zone of
WO 99/ 60974 PCT/ US99/ 11428 46 extensibility, preferably not greater than
about 0.65 psi, nore preferably not greater than about 0.55 psi. Any
conbi nation sel ected from the above range of the skin cgntact pressure of
t he eI ashm@n@ahelaﬁomamc pratesiel prgssig ehiesskinnof the avepesg 1of et grFalsF Skandi ng a
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wai st openi ng. The skin contact pressure of the elastoneric materi al
pressi ng on tTas ki methpd Miquires $senpleopiepasttiondelaysi bi | ity about the |eg
openi ngs may be hi gher than the skin contact pressure of the elastoneric
material pressing on the skin at the remai pder of_.the ea of the zone of
the extensibil)ty Ths $relA Qj@eét%%ttegieﬁilé}&’“:kﬂ?e gken femg B‘ﬁ’ 4%on di aper about
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Ki n. ab
W thin the zona el nglaniv Py RLyrosO B BE POEEr Bl e SRIARET, "9°

pressure of thetl&lmctantrmreaofﬁatemsioahrnplcemsmﬂgton the skin at the renuainder
of the area within the zone of the extensibility. The difference between
the highest skin contact pressure of the elastomeric maéerl al P@SGSSI ng on

the skin withThistteet meshed gmtited erfdVibi Airppclanbypen&onBikk Ut nP st &t

pressure of tle,&lasdndRpies” H‘ﬁbﬁéi@%folm@é réht bliewski n shoul d be | ess
t han about O. 65ap5|, p?gf erably | ess than abd;uﬁ% 0.45 psi, nore preferably

| ess than about 0.25 psi. As the difference becones closer to zero, the

1) Air-pack AMI Co., Ltd Model @15mm
(2) Main Unit AMI Co., Ltd AMI 3037-2
(3) Option Unit AMI Co., Ltd AMI 3037-2B
(4) Air Cylinder AMI Co., Ltd
(5) Calibration Set AMI Co., Ltd
(6) Data Collector ANRITSU METER Co.,Ltd. AM-7052
(7) Data Converting Software ANRITSU METER Co,,Ltd.
DATA COLLECTOR System

AMS7006WIN ver. 2.0 for Windows



skin contact pressure of the elastonmeric material pressing on the skin

W thin thﬁ"éﬁ)n@ 7%f extensi bility becones closer to uniform everyvx/nere.
This furt 0%Pributes to reduce a skin incidence whi cFPHHY¥NLBEed by
the different pressure. The pull-on diaper 20 further conprises additional
el astonmeric material such as the spaging neans 58 of the inner barrier
cuff 54. It is preferable that these additional elastoneric nateri al
incorporated in the pull-on diaper 20 gives skin contact pressure of WO

99/ 60974 PCT/ US99/ 11428 47 the additional elastoneric material pressing on
the skin of ting tegaqeipmeht dwtritgt abbwer retlises thedettirtg W®Io%6 psi. Preferably, the
skin contact pressure of the additional elastoneric material pressing on
the skin of the wearer is not greater than about 0.65 psi, nore preferably
not greater (hharCombeuntth®.difpupsiableTioetheeeuipdt cenneetas @f ehe paig Winit aht act

pressure of the [ [ SilgtPihe 4B BKédiow t hi n the zone
of extensibili ty%{)@ggt{ﬂgfogg?sﬁgggfz8\?\}he19%2&§rret hof:l eﬁti tled 9AM Ai r - pack

Type Contact (Bur flaceoPtiepowes Measur ement Systent is commercially supplied

by AM Co., L tl%eﬁﬁ@éé&?,%ufslhme%ﬁd aC4r GPRLED itigendrie smhertee lagdt ed
between soft materialsS. This nethod i dified to neasure the contacting
pressure betwlen QQ‘?éeCtd]i‘ea"déPacgﬁﬂt%eaérrcé'imge?body. Air pressure indicated
represents the) f anes thé pindntoahé blae héalae thé gean wini the gehruritid theepinige®ehed by
ductility of the teri.al . deducted. The sensing part is conposed
of an air pack mid eoefldawygséecggg‘{] thin film of a tube introducing to the
mai n unit andét hPresabe raehsy verfor snakingvasr e¥adempressHs Bubpthe semenyith

lgf/cnm2). This t ULLRS sk e preparation below (1) The
sanpl e di aper to%gzéaﬁggse?‘g‘%e%ﬁ%ijl& beS taken fromthe b 2 e&/gﬁzkijre t he
C

wi dth of the @kt Jasereihgdiming the halhpbiheealovheigecaldrds ¢ &H al

(i.e. elastic st rpqagq,)mqnéiggarhm thdfmebmes @hmé esdndi ti OR and calculate the
percent area of the el astoneric.conponent.This test net ent.j t " AM

Ai r - pack Type(gborﬁ%{’&‘iveég? F‘é@édﬁrg@gﬁ? ar CK}EQSDFQ% t?l‘? g@%/rslfnglgnthﬁ %bgio@gss t he
fol | owi ng equi pneathdx@dow. (1) Air-pack AM Co., Ltd Model 015mm (2) Min
Unit AM Co., Lt .3037- . ' AT A : ; 2B (4)
A'r oyl nder Bt SR i1 Go@yr il BBE 8 ol briClf i o ppifhicERAce

j.lt
Col | ect or ANRI TSWNETERO.Sef/ctf)d. AM 7052 (7) Data Converting Software
ANRI TSU METER 60 cbibifdcr 8T §8okLEChEmany §hi€Tonnection should be made in one

action. If you renew connection, inside volume of air pack must be change)

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

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

This method requires a standard mannequin as below.

The standard mannequin 350 shown in Figs. 20 and 21 is modeled after the body
shape in a sitting posture of the wearer. The shape and the dimension of the
standard mannequin 350 should be based on the body dimension data taken from
the actual diaper users. The standard mannequin 350 has an upper portion 352 and
a lower portion 354. The upper portion 352 and the lower portion 354 are divided
by the lower torso line 380. The lower torso line 380 is the circumferential line



AVS7006W N ver. 2.0 for Wndows WO 99/ 60974 PCT/US99/ 11428 48 This test
equi pnent __de ed above requires the setting below. (1) Connect the

out put caWPegﬁf%%?he out put connector of the main unit and PCIOHL428 he
opposite side of the output cable to the data collector (2) Turn- on the
power (3) Use the gear, push the heaghof air cylinder to the end in the
shortest length (4) Connect the air pack to the air cylinder (5) Insert
the pin into the blue head on the gear, turn the gear until the pin cones
to the end, wait 3 seconds (6) Press the release | ever for making air
cylinder pregsaligh the up gert;i'tml@:aaﬁtw ubic bord. alits epyer poerksuB ¥2 inchides 8 seconds

7) | t th th
the air packrsd T 1D gL *%amqr%rhéﬁ PR e e 35 (Ghobin KT 01
ai r pack frop)tsoaeroandeddyl thmwarst lineud57 whneh tpethe cirenriferenpelin ¢b0@lbﬂ‘@stopt o the
end (9) Chec‘I?<vang%c ?ﬁ}tﬂ%glgs gpﬁloﬁggal d{ rt%ggbt ﬁ,cmaﬁg M théng‘ht%ﬂ&% Byothgero with

al | owance alr _pack to the nmain unit

(connecti on hmimbmwnm@mwansﬁm@& a&étﬂieo‘ﬁwe‘l Toriﬁ)lwer@ﬁev? ReSHRURESTENCe | nsi de
:{0' ume ]9“ ai gf H@%er&%sh%wfehuy fnl:ﬂe)ase'?ftﬂfrﬁ tﬁélzevai%% nmi)ask tbwafdame f | at or
i nger for renoving a air from. ack,. chec si gna

transmtted fOMSAQER "Pﬁﬁsr? ﬁ’?hetlowffe"%‘?'éﬁf“flﬁ s°a hip;portion ‘Hﬁl’ atglé%(%?&

measur enent  yedhd govadichotrtica 3 3dhand yetienpa@bhd 33$m$atmémngrwn ﬂalmqesoxewoeedi ng

t he maxi num m ur enent u i s bent

t 0o nuch, ané?(?e?tngﬁh ngegIrs?&'er Po%l%n Jé ?f}é? n&’LPnptt?On excee ng W

gf / cnR) , con&ﬁcaretdmdai by thel drotdle creasedliner 9salertgethe datefglseat th@\ﬁ@ﬂt ()fL'LhF Pr epar e
at |east 2 ah&%a%é R 8 MR LRI £TERGkh oS3 (ELARM lrseﬂ%”a'h R a

standard man in as be st and ar manneqUi n igs. 20

and 21 is nosditendedbeyeer e ipertyhighndgfe The EEJiorigm %t%‘?‘ég o‘f“et-’ﬁé wear er .

The shape and{dags ﬁief&%m&?er@ifal 1tr{aeabo§ttme<alﬂgmoﬂman@gw¢ﬁﬁossessrr@ulugpae based
on the body di rren5| on data tak users

standard nanBERsER 358 hakarg UL %‘H@Fgg]&ﬂﬁ %ﬁstéslﬂéﬂd”h‘ le?sef)fﬁtﬁlgr&%n 354.
The upper pofihdsoshd3quvelifbst Meigl Zvslovpootid prefedfed examptti of the cshafey of the | ower

torso line 380 er-ml?face Vﬁrwﬁl&rfg%etlehgﬁeégggseh %nttﬁéaa&hz{l%ﬂe?rd?xﬂédsmn lTH&e

standard mannequin is made of vinyl chloride.

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

Circumference at the waist line : 460mm
Circumference at the lower torso line : 470mm
Circumference at the crotch crease line: 310mm
Circumference at the thigh line : 275mm

Height of the torso : 75mm

Crotch angle : about 60 degrees

The actual dimension of the standard mannequin for a diaper designed to fit the

wearer weighing from about 9.0 kgs to about 14.0 kgs is shown below.

Circumference at the waist line : 495mm
Circumference at the lower torso line : 505mm
Circumference at the crotch crease line: 330mm
Circumference at the thigh line : 290mm

Height of the torso : ' 80mm



WO 99/ 60974 PCT/ US99/ 11428 49 through the upper portion of the pubic bone.

The upper Kt 352 includes a torso portion 353. The t tion 353
has an uppvgggss/ho(rg?%ce 355 (shown in Fig. 22) surrounded bygﬁi@s%g{l‘sés l'ine

357 which is the circunference |ine about the top waist of the torso
portion 353. The torso portion 353 hag a height defined by the height

bet ween the waist |ine 357 and the | ower torso |ine 380. The circunference
of the torso portion 353 gradually increases fromthe waist |ine 357 toward
the lower torso |ine 380. The |lower portion 354 includes a hip portion 356
at the back (eétchhgglbower portion 354, andabidue6Pdggmeesyti ons 358 protruding
fromthe hip portion 356 at the front of the |l ower portion 354. The hip
portion 356 and the | eg portions 358 are divided by the crofch_crease |ine
359 al ong t h&@htattuabtligheasion 108 the stardast mapeequifey 2 diReertdisigned ' 8F theons 358
have a crotc : i (g3t b&ve iS sHvaistesly bet ween t he i nner

thi ghs 364. %g&?é'ge’%%%t%%g%%slﬁad;@gé%?%i gh line 366 which is the
circunferential |ine about the thigh of the |l eg portion 358. The upper
surface 355 lgguafsbaRat Herwstnged by the ¥20mi | i ne 357 which conpri ses
straight lines and curve lines. Fig. .22 s one preferred exanple of the
shape of ththﬁﬁB@?ﬂEGﬁngﬂoﬁggo ﬂ%ﬁ'is dg @?Wined based on the actua

wear er di mengigomferaece as ttenularchl creasemlegui n 880mmde of vinyl chloride. The

actual di nensi.on_of rd. mannequi n3hogmA@ di aper designed to fit the
wear er wei ghischrgcufn?ec{?é%%éu qugghg%'s to about 10.0 kgs is shown bel ow.

G r cunf er encdeghttofichetaisot: 1ine : 460mm Ci SetfH er ence at the | ower torso

line : 470mm~ 4 cupference at the crabglt gorRgsRs! i ne: 310mm  Circunference
at the thigh(?ﬁﬁe :§%75nn1 Hei ght of the tof?% . 75mm Crotch angl e : about
60 degrees The actual dinension of the standard mannequin for a di aper

desi gned to fife h&BurewRAr RiintwEbrahé naist elesvabiuima@rial dogshe sdadlestomedc 0 kgs
is shown bel ow. 9 rc&mfer.e ce.at the waist line : 495mm G rcunf erence at
the | ower tor¥en3 qee P aSEFP™nf erence at the crotch crease |ine:

330mm Circunference at the thigh line : 290mm Height of the torso : 80mm
VO 99/ 60974 %—Il_rllt'“ﬁgglt&elééﬁt oftfle minimum radius of the waist curvature line at the right

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

elastomeric material contacting the mannequin’s leg portion.

The measurement points for the leg elastomeric material are the points where the

elastomeric material presses on the skin of the standard mannequin.
This method is executed as below.

(1)  Set up the pressure measurement system following the setting above

(2)  Prepare sample diapers and mount the diaper on the standard mannequin

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

(4) Record the pressure measurement data and check if the pressure signal

recovers close to zero with allowance of 5 mV (0.5 gffem®)



Crotch angl e about 60 degrees The actual dinension of the standard
mannequi n_f o i aper designed to fit the wearer weighi ut 13.0
kgs or ab%lf?ed’gll6§97ghom bel ow. Circunference at the wai st I:]%élfléé%g?igﬁ%
Crcunference at the lower torso line : 530mm Circunference at the crotch
crease line: 350mm Gircunference at g¢he thigh line : 305mm Height of the
torso : 85mm Crotch angle : about 60 degrees The neasurenent points for
the wai st elastoneric material and the side elastoneric nmaterial are
determ ned as below. Point P1 is the point of the mninmmradius of the

Wﬁ.i st cur va]E 5§ IBlave tab Aihpadks ghthe psintB3 ofid Phend mresrpietpressire Poi nt szi S
the point o e ni u i 1left
side of the t(%?s3{g68rrdt%pnE%gg&y%tn?%él}r?@em&%oﬁnﬁtéh\é’?kﬁlghé (I:)g%f“g% % t he back
of the torso por treaversrinsato peroivgthalewpesiernf SanVi(Ae s br of the front of

the torso pOf‘zLOﬁn EG/of AF-phi8 2 BRIBIEPE AR PORAY mRksurPfhe pPéssurend P4 shoul d
be nount ed ab<o t I%)

nm bel ow the waist lin anddliéhougd EE ful I‘¥ cclav%;]ed by
the waist mat@)i dtecerd flie PECsHSE ANASUBREN SRR ANPRIECE If RS PEFSHEC ¥ he front
of the right |egegfiels Mseaddedaiit alBdahc dfffempqOStefaim® he front of the
|l eft leg portion._ The _Air-pac for the .neasurenent point P5 and P6 should
be nounted riGht W@?th?ﬁt@pBZP§§PBﬂ§WI’2e §aPer i al cont act i ng the mannequin's
| eg portion. The measurenent points for the leg elastoneric material are

t he points [ e i.c material presses on the skin of the
standard mann %eu?aﬁtlgﬁfﬁggﬁ?}%?gg%&?'s executed as below. (1) Set up the

pressure neasurenent systemfollow ng the setting above (2) Prepare sanple
di apers and ”@?:nt“LtoQﬁ HeRRRT kAN chitBciShratday itkBNBRABbe of IxteMibitin” tino

Air-packs at e point Pl and P2 and asure .t he SSUr 2Record the
pressure nmeasur en@ﬁ%m%ﬁali’yacoé‘ﬁﬁﬁ&?e‘ﬁ?@sﬁ"ggf’ﬂléa%‘ir‘%t?é’ﬁféﬁg’is\gﬁigwﬁﬁovers cl ose
EO)Zeer with @Z: O‘V@(EH?@or@ict':_prcﬂibﬁr(eQ>f5hegEléﬂﬁﬁ%ﬁd/\ﬁa%?aﬁ@&isln?@i/thﬁgléﬂ 11428 (51)
5) Place two Air-packs.at, the.point. P3 and, P r ure (6
Record the pr essu‘fhg“ r?EE?é’lﬁdeWe?ﬁ dal ‘gd‘é]ﬁdtﬁﬁhéoc llg?g?%regg%ye@gyragpgﬁﬁgl
recovers close towitkinahsvizdie af &xvewmibdiey obbtsined/ apavesbyythecparyent 2reapplade t wo

Ai r - packs at thenég%t%e CSCO?'EE)"E% and neasure the pressure (8) Record the

Nt data and ¢

pressure neasure eck if the pressure signal
It is understood that the examples and embodiments described herein are for
illustrative purpose only and that various modifications or changes will be suggested to one

skilled in the art without depending from the scope of the present invention.



recovers close to zero with allowance of 5 mv (0.5 gf/cnR) (9) Repeat the

step 2 to sanpl e diaper The data is eval uated as . "Local
aver age s%&’n%%g%%act pressure within the zone of extensi bil%j' 941&']2%

obt ai ned by convert the neasured voltage into psi (10w = IgncnR) (2)
"Skin contact pressure of the elastogﬁaic material pressing on the skin "
is then obtained in psi by dividing e "l ocal average skin contact
pressure within the zone of extensibility" obtai ned above by the percent
area of the elastoneric conponent It is understood that the exanples and
enbodi MR eRSer ARaeDIgrein are for illustrative purpose only and that
various nodifications or changes will be suggested to one skilled in the
art without depending fromthe scope of the present invention. W 99/60974

FCT/ US99/ 11478 dis 3sakW%A§anh&tCﬂaﬁln@@frbﬁi regionAa Gaslp ospidil, @ ﬁafcﬁaﬂf giohavi ng a .
ront region, ack r.egio rotch region  between the .front region an
t he bacﬁ’%%e@f‘&ﬁ? ?Wée%\pxgB%cg%f%g&g@gwgn&hegg%ﬁbeflggg.nené CSWEE%IP%‘ havi ng a
topsheet, a hachestiedbvingianegsheet, ln bivishespghiest withride aopshedssendbent core

' nt er posa%?or@?xﬁ%%nfe%s&@ﬂ&@@«% th@@%)shglaef _aﬁ@ fdheet! iR cﬁ%%%a@ingav! ng a
central "panel 'having a wal st edge and side edges, an ear panel having a
wai st edg@ntralaraeldhayicst waisiedganed sile edgrs, 4 PR JRORS anpit Kd8%ack regi on,
wher ei n 4l BaktbRANSnel IDhERTS ledlboRTal ke Kiek wegioh Ywiidr@meagh pahde edge of
the central panel, and the wais an% panel £ t ends Iongllt udi n%!gly

out war distendd Afterdy yeitwardhy Fom eagh slog efftee af ﬁtfaﬁ%‘?"aérﬂﬂ‘ théflai™t ~ edge of
the ear wwa@Bind pandlédéndell@itadingllycourateily fibmj the meibt dgeaofithe xestnai ng

cont i nuous stbandepanels in the front region and the back

.y along .th '
regi on sp&“gsa“?éhef%?lﬁtleggﬁ\éﬂhieﬁ%@ *extensi bl e wai sthand in the front region
and the back a egisorlastamsiideagiriak jogredrib andeemidag joofimeaslyalertgethear panel so
as to f%&tﬁﬁféﬁ%‘e@i&theﬁﬁ?rﬁ’re hed fheltdfk ?ﬁg%.%lgsst% IaCcofBh&dusal and the
wai st el astoneric material are separate elements and are di sposed so as
not to cextansihls waistbanshin sherfeont regien adldhe backitagial each ear panel to a

correspondi ng; BRE kia9dmeAc PP RATD & 1he%HaPPandt Roas th Ao lefchyible! €9
openi ngs and a wai %'; ,og\;iﬁn n%? such thqt the extensible . wai st.bltands forma
the gidg slasto A

cont i NUJAES: SYHeEHR | egigmpterial pndife RIS FISIPRICGRARERL 416t O ai m 1
wher ei n depsratvcdlenidntswhdpeedispdiad s@ms nats gierhl th eadthihdredrar e t he wai st
el astonmeric material. is jained ther rein.t C L: extensi bl e
wai st band i s YERWEIEYE & eeFi%‘?ag'Fletosaucch%%o\zgﬂta%tgﬁjgﬁé%ﬂﬁ iﬂheu(g{g)tgkl%gﬁm

so as to form two leg openings and a waist opening such that the extensible

waistbands form a continuous extensible waist feature.

2. The disposable garment of Claim 1 wherein the waistband panel has an
original length before the waist elastomeric material is joined thereto, wherein the
continuous extensible waistband is rendered extensible such that the continuous

extensible waistband extends beyond the original length of the waistband panel.

3. The disposable garment of Claim 2 wherein at least a part of the waist
elastomeric material is prestrained before joined to the waistband panel.

4. The disposable garment of Claim 1 wherein the extensible ear is formed from

a “zero strain” stretch laminate.

5. The disposable garment of Claim 1 wherein the waist elastomeric materials
comprise two separate elements, one of which is joined to the waistband panel in the
front region, the other of which is joined to the waistband panel in the back region,

wherein the two elements are connected to each other at the seams.



ext ensi bl e wai st band extends beyond the original |ength of the waistband
panel . 3. The di sposable garnent of Caim2 wherein at |east a Eart of the
wai st el %?8?(@(97@ material is prestrained before joined t8CTHEUHAE band
panel . 4. The di sposable garnment of Claim 1l wherein the extensible ear is
formed from a "zero strain" stretch |lam nate. 5. The di sposabl e garnent of
Claim1 wherein the wai st elastomeri d3mterials conprise tw separate

el enents, one of which is joined to the wai stband panel in the front
region, the other of which is joined to the wai stband panel in the back
region, wherein the two elenents are connected to each other at the seans.
WO 99/ 60974 PCTI US99/ 11428 53 6. The di sposable garnment of Claim 1 wherein
the wai s§. el apkediggossblerpiratehadf Glaich 1 theregi e walshslagnmeiic materiakand| ar e

di sposed, so. as,to for (o] i I h&s; wericendi ng

bet ween tlhﬁél%ﬁ}aﬁomc?gigﬁaﬁeg&g% ﬁ%tg%dzgé)dagﬁgrﬁ%g@@?g%ﬁgﬁ%%&abI e gar nent
of C ai metwatkeexeéndingtistweapkbhwaist ensiiseiagd shedpg PPEIES: barrier film and a
nonwoven outer cover, and wherein the nonwoven outer cover is superposed

outside the inner_ barrier fil . The di.sposab arnent of Claim7
wher ein The eﬂ%ﬁ‘éi’%ﬁ@e\&é‘i‘%@c“bghgg"ﬁ36?5*?9’%‘%&%‘?@@?8%@8@"58%?'] OR%f the
out er Coyffierfitch hftea Weiwdvedl usérameér andramhereinadhe nofwoldneowdersgosals e gar ment

of Claim7 vvhe%fi n .'Eihei&ext egsibhﬁ ear conprises an extended portion of the
out er cotPEPIse! PHEE FFdM Q8YShET ¢ nmterial. 10. The disposabl e gar nent

of daiml wherein the waist elastomeric material is superposed inside an
I nner rmsg Surﬁﬁlgedigpfosémgog%%%ngf Gidim A dPasafkecgarimOtwilasidy a front
region, a back Tegi'on and”a crotch region Dbetween the front r.agl on and the
back regeamprisehen ditensisd Porteongthepiiterceonpr angi theywaist elafiomercematgngly; st

el astonmeric material, a side elastonmeric material, and seans joining parts
of the disposable garnent in the front regiqn to ts of the disposable
garment 9in t#Be Stféksap@ﬁaﬁrﬁe’gcpr}é%la‘frb?Wfﬁg%a?ﬁa?"é?’gﬁ)ee?ﬁrncﬁn'gﬁaesl ¥y openi ngs,
wher ei n thendbd pERin dFake ButeOEIvenaRlthe bidt tlaomerioviatehiai s f or med by at | east
the waist elastoneric material and the side elastoneric material, the

continuous belt zone is extensible in an extension range up to an extension
of at |east alheidish@GbRygarmentadrilaimubudietsii therums drstomerigomaipial iof

ext ensi bi lﬂewoflﬁ(guﬁj?? an SHhbEAGY %chiagg‘ﬁ dafifiediodul us of extensibility at the

ext ensi of 10 S not greater t about 150 g/ %extension, and the
force to obtain the extension of 125 %is not greater than 5,000 g.

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

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

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

the modulus of extensibility at the extension of 125 % is not greater than

about 150 g/%extension, and
the force to obtain the extension of 125 % is not greater than 5,000 g.

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

g/%extension.



12. The di sposabl e garnment of C aim 11 wherein the nodul us of extensibility
in the extension range up to the extension of about 125 %is not greater

t han aboutYAEW09Y vext ensi on. WO 99/ 60974 PCT/ US99/ 11428 BII/YI/1T:

di sposabl e garment of Claim1 | wherein the nodulus of extensibility at

the extension of 135 %is not greater_than about 200 g/ %extension. 14. The
di sposabl e garnent of Claimll wher eiqft t he nodul us of extensi bili ty at the
extension of 125 %is not greater than about 120 g/ %extension. 15. The

di sposabl e garnent of O aim 15 wherein the nodulus of extensibility in the

ext ensi on, range to.the ex ' f t %, pRatgr than
about 126" g?&éex‘?'g?f’égbc;ﬁga%&$E§la%gslgo¥g%‘gg th%r%‘rﬁr)gr{?us?ff%geglgn% 1 wherein the
f orce t othebknsiorn bfel 38X6 eénsit@neatesfthandboos 200 gioexignaarer t han about 4, 500 g.
17. The di sposabl e garment of C aim 11 wherein the continuous belt zone has
an initial circunference of between about. 220 nm and about. 500 nm 18. The
di sposabl4 gaTlmaﬁlﬁPQfﬁblG:Igair?ﬁnli)f\@%‘F‘e]i1nWP?{S‘“éE?1f’?Qﬁng‘\§s“ft?éfef’s‘9§ el

ext ensi biye WiRndidh 8f CISTBUSHRILARE thin @oul EXsg/Y@atnsion. 19. The di sposabl e
garnment of Claim 11l wherein the chassis has a central panel having a wai st
edge, and a wai stband panel extending longitudinally outwardly from each
wai st edge of Thddispeable garman el Alaimt Hewheremt the egpduhisanfcextansibibigicio r egi on,
wherein _.the waistband I : iy hab i st

el ast oneleishvey g 870 extSiofar B0 550 1P Eltalf ipaebleL

el ast onmegfeexvamsioni al to form an extensible waistband, wherein the

extensi bl e wai stband is rendered extensi ble such that the extensible

wai st band ext ends beyond the origjnal Ieng\th f the wai shband sr)anel. 20.
The di spé&abl Eheydispasable garmenpPhCRm W ahgse ‘E‘EEOYEF\&%%‘?%‘“H g ral panel
havi ng spApeAdesot @dederdRat@oupaded gext ending laterally outwardly from each
side edge of the central panel in the front region and the back region,
wherein the ear panel is joined the side elastoneric material to forman
ext ensi bz eaThe dispssabla ghinsenexf Eteirin Bl evheesan thescontinwag ekt one hay @y o strai n”

Streteh M R Gredlis & L 9RRSBBYOBMHER] affur SOEwiape of vorn about the

torso of ™ ar ment ront region, a back region, a
crotch region between the front region and the back region, a waist

openi ng, 1@nd g QPSR Sarmthe bEICiMO PUHRANY 4 CdhtS88d bdi#2Bne 55 t he

. ib _ _ : _
garnent has a zone 0%4 extensi bili Ey conprising a side elastoneric materi al
extensible up to a circumference of at least 650 mm.

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

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

ear is formed from a "zero strain" stretch laminate.

21. A disposable garment of the type of worn about the torso of a wearer, the
garment having a front region, a back region, a crotch region between the front

region and the back region, a waist opening, and leg openings, wherein



and a wai st elastonmeric material, wherein when the garnent is applied to a
standard mannequi n, the skin contact pressure of the side elastoneric

mat eri al RPHMAY4wai st el astomeric material pressing on tHE/S¥OA14E8 t he
standard mannequin is not greater than about 0.75 psi. 22. The disposable
garnment of Cl aim 21 wherein the skin_contact pressure of the side

el astomeric material and the waist ePastoneric material pressing on the
skin of the standard mannequin is not greater than about 0.65 psi. 23. The
di sposabl e garnent of C aim 22 wherein the skin contact pressure of the

s de el ast ONRl Bl 3l 81z ﬁ@gféﬂ&swtﬁorﬁagmﬁg%aeela&%eﬁmatarasssn ng_on

t he skin of mannequin 1s not greater than about 0.55 psi. 24.
The di spmta%st@aﬁﬂmnmcmﬁtechlawlzm wherein the skin contact pressure of the

si de el ast ongy, h ;g%ﬁhélt RNghplille toe %nﬁr@%ﬁﬁ@dimﬁ Rt sitih adoaneSSI ng on
t he skin of e stan |n|s not 25. The

mannequ Si.

di sposaBTQSSl@%lpﬁﬁWtS“iﬁe@t%mﬁﬁ‘%ﬂ‘a%ﬂér%’idrfh? Pi"é‘séﬁ ﬁtOE‘Sﬁf g@fer}fi Bgeéﬂ’?i of the
si de el gt 6f tHab@hdaad nARfedulies ned gbated st shoae DISrpat eri al  pressing on
the skin of the standard mannequin is not |ess than about 0.2 psi. 26. The
di sposabl e garnment of C aim 21 wherein the difference bet ween t he hi ghest
skin coapact The disposablesadmenteof|@aimst! whirsindbnskin coppetsprassaredtt there si de

el ast omgrdlﬁcla%%g naglrla&m ahl Gnd @it el%t@t%&%a’ceﬁafﬁ?e@ﬁﬁﬁ bn REESSA BY on the

skin of mannequin 1S not greater out 0.65 psi. 27. The
di sposatﬂieestg@iarﬂern@m@ﬂmml%ﬂ%&@t%e@”eﬂbﬁ‘lft@165 Bfif f erence between the hi ghest
skin contact pressure and the |owest skin contact pressure of the side

el astoneric materi al f;\ndthe st elatome .mat eri al res%lﬂ onthe
skin of 28he The&iparalengimmesnl i pg Ty %{F‘@éE‘%F P GaRag Gy ég . 28. The
di sposakide e@h@fdﬁ%ﬂifc @iteﬁlasnmtaammeesmmemnmauml eieasmgmenhecslnmtoérl al is in

the form of nti nuous pl.ane [ 60974 PCT/ US99/ 11428 56 29.
The di spiisH#idar %EF?ﬁ?ﬂ’t’mdsf géﬁ‘r?r%awgvg) %? le wai st el astoneric material

is in the formof a continuous plane |ayer.
24.  The disposable garment of Claim 21 wherein the skin contact pressure of the
side elastomeric material and the waist elastomeric material pressing on the skin of

the standard mannequin is not less than about 0.1 psi.

25.  The disposable garment of Claim 24 wherein the skin contact pressure of the
side elastomeric material and the waist elastomeric material pressing on the skin of

the standard mannequin is not less than about 0.2 psi.

26.  The disposable garment of Claim 21 wherein the difference between the
highest skin contact pressure and the lowest skin contact pressure of the side
elastomeric material and the waist elastomeric material pressing on the skin of the

standard mannequin is not greater than about 0.65 psi.

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

28.  The disposable garment of Claim 21 wherein the side elastomeric material is

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

in the form of a continuous plane layer.



