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I nfants and ot her incontinent individuals wear absorbent articles such as
di apers to receive and contain urine and ot her body exudates. Absorbent

articles function both to contai FIELDOOBRINVENTHON i al s and to isolate
the materials fromthe body of the wearer and fromthe wearer's
garnments and bed clothing. D sposable absorbent articles having many
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Maki ng The SgHEd td the 0 Hasse et al. on Septenber 21, 1993 discl oses
a unitary di sposabl e absorbent article that can be used as a training
pant . In the market today, the consumer has a nunber of

di fferent basic diaper desi BACKGROUNIS OFf TUEINSBNTION) on the desired
options, confort and cost, i ncl udi ng conventional diapers, belted .
di apers, and "pull-on! type diapers or training pants. However, many of

t he absorbent articl eklfw @Rd qtherkincontineay individualsaweas afysorbent frticlasnspchrdsy
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function both to contain discharged materials and to isolate the materials from the
body of the wearer and from the wearer's garments and bed clothing. Disposable
absorbent articles having many different basic designs are known to the art. For
example, U.S. Patent Re. 26,152, entitled "Disposable Diaper” issued to Duncan and
Baker on January 31, 1967 describes a conventional disposable diaper which has
achieved worldwide acceptance and commercial success. Further. U.S. Patent
5.246,433 entitled "Elasticized Disposable Training Pant And Method of Making
The Same" issued to Hasse et al. on September 21, 1993 discloses a unitary
disposable absorbent article that can be used as a training pant.

In the market today, the consumer has a number of different basic diaper
designs to choose from depending on the desired options, comfort and cost.
including conventional diapers, belted diapers, and "pull-on" type diapers or training
pants. However. many of the absorbe_m anic!és oxi the market today are capable of
fitting only a small range of wearer sizes and therefore, the consumer must
continually monitor the size of the wearer to ;detennine which diaper will
comfortably and effectively fit the wearer. Further, most commercially available
diapers are limited in that they can only eﬂ‘eéti#e]y be used in one of the above- ...

. mentioned configurations without any of the beﬁeﬁts; attributable to any of the other
diaper types. Thus, the consumer must purchase -diff'erent diapers depending on the
desired characteristics for the intended use. o



continually nonitor the size of the wearer to determ ne which diaper wll
confortably and effectively fit the wearer. Further, nost comrercially

avai l abl e di apers are limted in that they can only effectively be used
in one of t MO %H6E menti oned configurations w thout any RETAUSET/04391
benefits attributable to any of the other di aper types. Thus, the
consuner nust purchase different diapers depending on the desired
characteristics for the intended use. WD 97/ 36566 -
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briefs. The "puassistamee” design allows the wearer to pull the absorbent
article on as pants and does not require any of the fastening steps of the
conventi onal or belted type absorbent article designs. Al though this
feature is desirabl &h¢ Spulirany design abisdrbentsasticledn dbftehi s#ddn training epantst srid et
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articles often, | ack fefaltures t
impractical for many users, especially those bed ridden and small children unable to

dress themselves. Pull-on absorbent art;cles generally lack any features that allow
the diaper to be put on, removed or cixecked for soiling without removal of the
diaper and the wearer’s outer clothing. Further. such articles often lack features that
allow for convenient. sanitary disposal of the article.

$—~

The present invention combines the benefits of a conventional diaper with
those of a "pull-on” type diaper. Further. the diaper of the present invention can
comfortably and effectively fit a large range of wearer sizes. These unique
characteristics are provided by the inventive coordination of special ear panels and
fastening elements. The ear panels and fastening elements work together to solve
the problems encountered in earlier attempts to provide some of the features of the
present invention. For example, the present invention can be fitted to a wide range
of wearers in the conventional configuration and provide excellent containment and
comfort characteristics due to the ability of the ear panels to provide a snug fit when
fitted to small wearers as well as a snug comfortable fit to much larger wearers. The
refastenable fastening system provides a stron'g'-: closure that can withstand the
dynamic forces created by the motions of the wearer; the forces generally being
different depending on the size and age of the wearer. Further, structural design of



al l ow for convenient. sanitary disposal of the article. The .
present i nvent I on conbi nes the benefits of a conventional diaper with
those of a "pull-on" type diaper. Further, the diaper of the present
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b wearer. In attemptmg to 1‘3 a large range of we grous draper SeSIgns (both

conventional and pull-on) have generally been loose and ineffective containing the
waste of small wearers while being extremely tlght, uncomfortable and unable to
withstand the dynarmc forces produced by large wearers Further, many pull-on
designs lacked anv means for checking the dlaper for soiling without removal of the
diaper and often the wearer's clothing. Likewise, pull-on designs generally lack any
means for removmg a soiled diaper without havmg to tear one or more elements
(generally scams ). of the diaper which can renders, the diaper useless if checked for

soiling. Also,: pun '_ _?drapers generally lack any means for convenient disposal.

article.

Therefore it is an object of the present iny :gjnuon to provide an absorbent
article having a. refastenable fastening system and’ stretchable ear panels designed to
allow the absorbent article to be fitted to the wearer ina conventional or "pull-on"
configuration.

Itis anoth'er 'object of the present inventio"“ to provide an absorbent article
that will effectxvely and comfortably fit a large ange of wearer sizes in either a
conventional ora. pull-on configuration.



In the past diapers designs attenpting to provide the benefits described
above have been generally unable to solve the problens associated with
provi ding a di aper that effectively and confortably fits a | arge range
of wearer ?’01%796%6 wel | as provi des at |east two ways i nP@ERUSA/Q4381 _
di aper may be constructed and fit to the wearer. In attenpting to fit a
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article that will effectively and confortably fit a |large range of
wearer sizes in either a conventional or a puI |.-on configuration.
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The present invention provides absorbent articles such as disposable diapers,
incontinent briefs, diaper holders, training pants and the like, having elastomeric ear
panels and a fastening system that provides the user with different options as to how
the absorbent article may be fitted to and removed from the wearer. The diaper
allows the wearer to choose between conventional and pull-on diaper configurations,
or combinations thereof. The present invention also provides absorbent articles that
will properly and comfortably fit a large range of wearer sizes. The diaper can be
pulled on and off as a pant. The ear panels maintain sufficient tension to hold the
diaper on the wearer throughout the period of use without harming the wearer's skin,
while providing enough stretch to allow the diaper to be pulled up or down over the
wearer's hips. Further, the fastening system is refastenable for convenience yet
strong enough to maintain the diaper in a fastened configuration without becoming
detached if the diaper is pulled on or off the wearer.

In one preferred embodiment of the present invention, an absorbent article is
provided having a refastenable fastening system allowing the absorbent article to be
fitted to a wearer in a conventional configuration or in a pull-on configuration. The
absorbent article includes a containment assembly having a rear waist region. a
crotch region. a front waist region, a pair of longitudinal edges, an inner surface and
an outer surface opposite of the inner surface. The containment assembly preferably



be fitted to a wearer or renoved as a pull-on or a conventional diaper.
Yet anot her object of the present invention is to provide a diaper capable

of being fitted to the wearer in a pull-on configuration having a
conveni ent, J¥Q97/36566 means for disposal. These RGTIUSA7TINEI
obj ects of the present invention will be nore readily appar ent when
considered in reference to the foll ow ng descripti on and when t aken I n

conjunction with the acconpanyi ng draw ngs.
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region having an area. the first ear panel closure member being joined to the first ear
panel and the second ear closure member being Jomed_ to the second ear panel. The
ear panel closure members are preferably joined 'to the ear panels with bonds
arranged in a bonding pattern having a number of discrete edge mechanical bonds
located along at least one of the longitudinal outer edges in at least the outer region,
the edge mechanical bonds generally extending from one of the lateral outer edges to
the opposing lateral outer edge. The absorbent arucle preferably also includes a
third closure member disposed in the front waist reglon on the outer surface of the
containment assembly. The third closure member 1s 'engageable with the first ear
panel closure member and the second closure’ member so as to define a waist hoop
having a relaxed state circumference and a fully stretehed circumference.

and

BRIEF DESCRIPTION OF ;T_HE DRAWINGS

While the specification concludes with claxms_:pamcularly pointing out and
distinctly clalmmg the subject matter whleh is; _gérded as forming the present
invention. it is believed that the invention _w:l be :better understood from the
following description which is taken in conjunction with the accompanying
drawings in which like designations are used to des:gnate substantially identical
elements and in which: ’
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conpri ses a t opsheet. a backsheet 10| ned to the topsheet. and an absor bent
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article pr ef erably also includes a first ear panel extending laterally
.outwardly fromone of the | ongi tudi n® edges of the contai nment
assenbly in the rear waist region. the first ear panel having a

proxi mal edge joined with the containent assenbly. a distal edge
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adj acent the ‘ﬂ%e\h [# , first ear panel, a second ear panel
cl osure rrenbermagl&?%(gse g] Scert the distal edge of the second ear

panel. The first ear panel closure nenber and the second ear cl osure
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and the it es and a central region surrounded by the
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closure nenber bei PKM-PEsPEQr&s@-sE&ﬁmEF il 894 portion mﬂ@lﬁoﬁmatsb?eésﬁaﬂéi ear -
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arranged i n acdnfigdtatignpattern having a nunber of discrete edge nechani cal
bonds |l ocated along at | east one of the longitudinal outer edges in at
| east the outer region t he edge nechanlcal bonds generally extending
from one of the | ati 2l isqgress-seqrenal vigw of a poRiOnNfIBe redE Waist £9giPn 6fipee

edge. The absanbwiinenvdfithd preseneimesitidn; al so i ncl udes a third closure
menber di sposed in the front waist region on the outer surface of the |
contai nment assenbly. The third closure nmenber is engageable with the first
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a wai st hoop -mechanitalVbohding palles ed state circunference and-a fully
stretched circunference. BRI EF DESCRI PTI ON OF THE

DRAW NGS Wil e the specification concludes with clains
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which i's regage@t A%edRinboRiprisiy dHIERAMI bonding;

'FIGS. 8A-D are partial views of alternative embodiments of an ear pane] and
structure to which the engaging components of the present invention may be joined:
and

FIGS 9A-D are partial views of alternative embodiments of an ear panel and
the engaging components joined thereto.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term "absorbent article” refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which are
_placed against or in proximity to the body of the wearer to absorb and contain the



invention, it is believed that the invention will be better understood from

t he fol l ow ng description which is taken in conjunction with the
acconpanyi ng drawi ngs in which Iike desi gnatlons are used to designate
subst ant i al [WOi9@86866 cal el ements and in which: WO 9 PCTAESP04391
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FIG 1 is a plan view of a di sposabl e di aper 7enbod|r-rrent of the present

i nvention having portions cut away to reveal underli¥ing structure, the

outer surface varitus leRedaiésadisghat gedffesth e bdih'f Vitevesm "disposable” is used fibr@in 1@
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an enbodi ment ofseaa%oko ﬁ%nﬂ%’? r‘]FE{w Agrs! eme;lfeg;t@ﬁl!__ qfesnshsoent aisle ofjthe

pattern; present invention is the disposable absorbent artic -dnap'er 20, shown in Figure 1.
As used herein, the term "diaper” refers to an. absorbent article generally worn by
infants and incontinent persons that is worn about the lower torso of the wearer. It
should be understood. however, that the present 1nve§11on is also applicable to other
absorbent articles such as incontinence briefs. incéﬁﬁinence undergarments. diaper
holders and liners, feminine hygiene garments. traxmng pants. and the like.

Figure 1 is a plan view of the diaper 20 of a preferred embodiment of the
present invention in its flat-out, uncontracted state (i.e., with elastic induced
contraction pulled out) with pomons of the stmcture bemg cut-away to more clearly
show the construction of the diaper 20 and with the pomon of the diaper 20 which
faces away from the wearer, the garmem facmg surface 40, facing the viewer. As
shown in Figure 1, the diaper 20 preferably cornp___= _,_es a containment assembly 22
comprising a liquid pervious topsheet 24; a liquid i 1mpervxous backsheet 26 joined to
the topsheet; and an absorbent core 28 positioned between the topsheet 24 and the
backsheet 26. The diaper 20 preferably further com_z '_s_,es elasticized leg cuffs 32: an
waist features 34; a first ear panel 62; a second ear panel 64; and a fastening system
200 comprising a first closure member 30, a second closure member 31 and a third
closure member 33. The diaper 20 may also comprisé front ear flaps 38, a landing
zone reinforcing member 75 and disposal mean_s_'7 : -

The diaper 20 is shown in Figure 1 to have an garment facing surface 40
(facing the viewer in Figure 1), an body facmg surface 42 opposed to the garment
facing surface 40, a rear waist region 44, a fron_t_ Wi gion 46 opposed to the rear
waist region 44, a crotch region 48 positioned bétween the rear waist region 44 and
the front waist region 46, and a periphery whxch ef ned by the outer perimeter or
edges of the diaper 20 in which the longxtudmal'edg_ are designated 50 and the end
edges are designated 52. The body facing surface 42_;_.9f_‘ the diaper 20 comprises that
portion of the diaper 20 which is positioned adjacent e wearer's body during use




FIG 7 is a cut away plan view of one enbodi nent of an ear panel of the
present invention conprising differential bonding; FIGS. 8A-D
are partial views of alternative enbodi ments of an ear panel and
structure tWOo#IK6& he engagi ng conponents of the present inva@ia$970ay91be

j oi ned: and FIGS 9A-D are partial views of alternative
enbodi nents of an ear panel and t he engagi ng conponents joined thereto.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the term
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herein, the term "diaper’ refers.to,an absorbent article genera Morn by
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wearer. It The front waist region 46 may also include a pair of front ear flaps designated 38,
which typically comprise the outer lateral portions of the front waist region 46.

The diaper 20 also has two centerlines, a longitudinal centerline 100 and a
transverse centerline 102. The term "longitudinal”, as used herein. refers to a line,
axis, or direction in the plane of the diaper 20 that is generally aligned with (e.g.
approximately parallel with) a vertical plane which bisects a standing wearer into
left and right halves when the diaper 20 is worn. The terms "transverse” and
"lateral”, as used herein, 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 diréction (which divides the wearer into front and back body halves).

"The containment assembly 22 of the diaper 20 is shown in Figure 1 as
comprising the main body (chassis) of the diaper 20. The containment assembly 22
comprises at least an absorbent core 28 and preferably an outer covering layer
comprising the topsheet 24 and the backsheet 26. When the absorbent article
comprises a separate holder and a liner, the containment assembly 22 generally
comprises the holder and the liner (i.e., the containment assembly 22 comprises one
or more layers of material to define the holder  while the liner comprises an
absorbent composite such as a topsheet, a backsheet, and an absorbent core.) For
unitary absorbent articles, the containment assembly 22 comprises the main
structure of the diaper with other features added to form the composite diaper
structure. Thus, the containment assembly 22 for the diaper 20 generally comprises
the topsheet 24, the backsheet 26, and the absorbent core 28.



shoul d be understood however, that the present invention is also applicable
to ot her absorbent articles such as incontinence briefs, incontinence
under garnments. di aper .= holders and liners, femnine hyglene roent s
traini ng pan¥®.9786%6t he | i ke. Figure'l is a plan® 8%95’1“1%6
di aper 20 of a preferred enbodi ment of the pr esent inventlon inits
flat-out, uncontracted state (i.e., with elastic induced contraction
pul led out)with portions of the structure being cut-away to nore clearly
show the construction of the diaper 20 and with t he portlon of the diaper

20 whi ch faces awa from e ar ment. ing . surface 40
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which is defi ne@gﬁ Eé’ 8‘&‘!‘&'55@%‘ hegpin by re “gﬂzfés of the diaper 20 in
whi ch the Iongltudlnal edges are designated 50 and the end edges are

portlon of the di aper 2%‘;369}2“"”% cH IRy % By \putin (AR afiil)
during use comppgssibple, ¢onfeymable, non-lmtatmg to wearer's skin, and capable of

PCT/ US97/ 04391 absorbing and retammg liquids such as urine and ofhier certain bodyB exudates. (As €.
the body facingy,suh A ez FHE aBlorent Toke®28 s B gaa&nen?éscmg 8Osl bod- ! he
facing side 56,- paxr of side edges designated 58 and a pair of waist edges
designated 60. { e embodiment of the diaper 20 has an asymmetric. modified T-
shaped absorben ore 28 having ears in the front walst region 46 but a generally
he rear waist region 44. Howeyexf. the absorbent core 28 may
be m_anufacm'_;'egi 'a wide variety of sizes and shapééi‘f(e.g., rectanguiar. hourglass.
asymmetric, €tc. from a wide variety of liquid- gcorbent materials commonly
used in dnsposable apers and other absorbent amcles'such as comminuted wood
nerally referred to as airfelt. Examples of other suitable absorbent
materials mclude“ Igeped cellulose wadding; meltblown polymers including coform;
chemically stxffenedi modified or cross-linked cellulosxc fibers: tissue including
tissue wraps “and: tissue laminates; absorbent foams, absorbent sponges;
superabsorbent polymers absorbent geiling matena!s___'or any equivalent material or
combinations of- matenals o

rectangular shape

The conﬁguranon and construction of the abs bent core 28 may vary (e.g.,
the absorbent core may have varying cahper zones a hydrophilic gradient, a
superabsorbent gradxent or lower average density '_ d lower average basis weight
acquisition zones; or T may comprise one or more layers"'or structures). Further. the
nt.capacity of the absorbent core: 28 may also be varied to




t opsheet 24 and ot her conponents joined to the topsheet 24). The garnent

facing surface 40 conpri ses that portion of the diaper 20 which is
positioned away fromthe wearer's body (i.e.. the garnment facing
surface 40WQ9%%3éfbal |y forned by at |east a portion of RCEUSSTM43g1cet
26 and ot her conponents joined to the backsheet 26). As used herein,

the term"joi ned" enconpasses configuratiotfs whereby an elenent is
directly secured to the other elenment by affixing the elenment directly to
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di aper 20. ThéS% ‘ﬁf°aﬁ\m eé%‘g% '?g 1b. Fggga 32% gte’?‘eig‘@) E‘E}é‘lﬁibent
core 28 and piBigh &ffisiessy dbserbepb\Aaticles Emybnonunenmmvﬂmagemgxtt Hesued poheet
24 and the ba%ﬁge& a?GOn%EQmHE?lgbwzbeﬂﬂ ofttles€ btents aré’ b in

separate hol dg aﬁ Tiner, the cont ai nnent assehbly 22 generally
conprises thePKEFHEA®NG the liner (i.e., the contai nment assembly 22
conpri ses one or nore |layers of material to defi ne the holder while the

| i ner conprises an %%fﬁ:?s heet,
and an absor bent cgpgb@%ﬁ%t%%gsggg%?%@sor Een? ar? ﬁ@ e 8‘fal nnment
assenbly 22 c8bsorhens sofend8 apd is prefezably, joipgds aitaghyaent, peans gk as
f eat ures addethose wellrkiioWacinaheRAS | Kot exbMpRY the bacﬁihébtcldlmﬁ bé betaxred tbe:he
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adhesive. or an array of separate hnes, spirals. or spots of adhesive. Adhesives
which have been found to be satisfactory are manufactured by H. B. Fuller Company
of St. Paul, Minnesota, marketed as HL-1258, and Findiey Adhesives Corporation of
Wauwatosa, WI, marketed as Findley 2031. An example of a suitable attachment
means comprising an open pattern network of filaments of adhesive is disclosed in
U.S. Patent 4,573,986 entitled "Disposable Waste-Containment Garment”, which
issued to Minetola et -.:. on March 4, 1986. Another suitable attachment means
comprising several lines of adhesive filaments swirled into a spiral pattern is
illustrated by the apparatus and methods shown in U.S. Patent 3,911,173 issued to
Sprague, Jr. on October 7. 1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on
November 22. 1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27.
1989. Each of these patents are incorporated herein by reference. Alternatively, the
attachment means may comprise heat bonds, pressure bonds, ultrasonic bonds,




WD 97/ 36566

PCT/ US97/ 04391 9

In a preferred enbodi nent of the present invention, the contai nnent
assenbl y 22 WOBI6sEs a topsheet 24 and a backsheet 26 whi ch hBGEUSSHMAH

and wi dt h di mensi ons generally larger than those of the absorbent core
28. The topsheet 24 and the backsheet 26! extend beyond the edges of the
absorbent core 28 to thereby formthe periphery of the diaper 20. Wile

t he topsheet 24, dyhhmdme&&hxeeltbcﬁﬁs arratly other stitabkbaachment meane of Gombinations
assembl ed in a vgh py ﬁ;m}a\@x{z m&QVR ﬁg%bwlﬂtm@a& Embo&eﬁ@&plo@r%e present
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Patent 5.151.09 entibc}l o 26\bsorbent Article Wth Dynam c Elastic Waist
Feat ure Havi ng |u uégtbs%%p T Resilient Flexral H nge" which issued to
Kenneth B. Buell et al.. on Septenber 29. 1992; each of which is
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comonl y osabl e di eyoers and ot her abso nt ar cl es ;such
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W aps. and 1 SsuBaving i thskasss of 96 thank O3 (A3 gBiL oot Bfist e (2551

superabsorbent psinydWith a a0AWORENtowTingi mpﬁsingr nalual opsymhetic Gbersal Hrthe
material or bS&éIHéé? %'19 g%lﬁxf 1{‘@%"&%&5@ embossed and/or matte finished to provide a

more clothlike appearance.

In preferred embodiments of the present invention, at least a portion of the
backsheet 26 is subjected to mechanical stretching in order to provide both a "zero
strain” stretch laminate that forms the portion of the backsheet 26 coinciding with
the waist feature 34. The backsheet 26 can be prestrained by directing the backsheet
through an incremental mechanical stretching system similar to the operation
described with respect to the formation of the "zero strain” stretch laminate
backsheet and elasticized ear panels in U.S. Patent 5,151,092 entitled "Absorbent
Article With Dynamic Elastic Waist Feature Having A Predisposed Resilient
Flexural Hinge", issued to Buell et al.. on September 29, 1992. Accordingly, the
‘backsheet is preferably elongatable, more preferably drawable, but not necessarily
elastomeric, so that the backsheet 26 will, upon mechanical stretching, be at least to
a degree permanently elongated such that it will not fully return to its original
undistorted configuration. In preferred embodiments, the backsheet 26 can be
subjected to mechanical stretching without undue rupturing or tearing. Thus, it is



The configuration and construction of the absorbent core 28 may vary (e.g
t he absorbent core may have varying cal i per zones, a hydrophilic gradient,
a super absorbent gradient, or |ower average den5|ty and Iomer average
basi s wei ghWO97/3§86fui si ti on zones; or may conprise one or nor RCT/AFEVA43Y,
structures). Further, the si ze and absorbent capacity of the absorbent
core 28 may al so be varied to WO 974186566

PCT/ US97/ 04391 accomodat e wearers ranging frominfants through
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Patent 4.888. 23 %%oggeﬂk A Rrﬁ

i ssued to Angstéc #‘%ﬁeﬂo Ir;(jgwn ggg l'@thf‘gs a entn%%ﬁﬁe%@r
entitled "High E@%ﬂﬁtsy nspelof Wer s Havi ng' Lower Density and Lower
Basi s Wi ght Acqui S|t|on Zones |ssued to Al emany et al. on May 30.

1989. The absor bent m h e th st.em
contai ni ng an acqui 7"5?955# g’ 6&8&?%’ e°§o Y ﬁoxﬁgiatpereo ’ﬁ‘ 8&%&"? Bers
posi ti oned oveMMdﬁsbeﬂke diloy (ﬁﬁ-fi}o\w@ ad @mmabelasm Ukesﬁlmawebms an
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Enhanced Absorb nc et 993; and .
T S, pat ent Somekion withog i st §f 056 fibyle mRtialse TS Sk B PSR 21 s
For Inconti nensm:wahiagewmrk havingae deasbtwo contigunuys. déstined. and drssﬁabreeglens 15,

1992. Al of t fiblahs 4 & RO Rk SOWIEEGAEN: re; sistifd ok e to
The backsheet |s osr I-oned . ad| acent them%ﬁr mar&l SI ngns
t he an apphed axial elongation ln a direction parallel to the pre etermine axls efore a

substantial pomon of the other region develops szgmﬁcant resistive forces to the
applied elongation. At least one of the regions has: a surface-pathlength which is
greater than that of the other region as measured substanually parallel to the
predetermined axis whxle the material is in an umensxoned condition. The region
exhibiting the longer _surt_'ace-pat!ﬂength includes one or more deformations which
extend beyond the plane of the other region. The SEIJF web exhibits at least two
significantly dlfferent stages of controlied resistive force to elongation along at least
one predetermmed axis when subjected to an apphed ‘elongation in a direction
parallel to the ptedetermmed axis. The SELF web exhlbxts first resistive forces to the
applied elonganon untxl the elongation of the web is sufficient to cause a substantial
portion of the reg:on havmg the longer surface-patlﬂebgth to enter the plane of
applied elongauon, whereupon the SELF web exhlbxts'second resistive forces to
further elongauon The total resistive forces to elongatxon are higher than the first
resistive forces to elongatmn provided by the first regnon

_. low density polyethylene (LLDPE). The stramabl" web material may also be
comprised of other polyolefins such as polyethylenes, including low density
polyethylene (LDPE), ultra low density polyeth‘yi ¢ (ULDPE). high density
polyethylene (HDPE). or polypropylene and blends therebf with the above and other
materials. Examples of other suitable polymeric matenals which may also be used




absorbent core 28 and is preferably joined thereto by attachnent neans such
as those well known in the art. For exanple, the backsheet 26 nay be
secured to the absorbent core 28 by a uniform continuous |ayer_of
adhesi ve, a pYOt9BRA%%S | ayer of adhesi ve, or an array of sepaf&tdi§o7AE91
spirals, or spots of adhesive. Adhesives whi ch have been found to be
sati sfactory are manufactured by H B. Full ert3Conpany of St. Paul,

- M nnesota, narketed as HL-1258, and Findl ey Adhesives Corporation of
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Jr. on October 7.Behgyior”, publishmg: Egb. 2, 1883 dgethesnames of Chapprleet abt which ¢

Novenber 22. 197&ncqipsétatédd herelipberiferéndd?2, 666 issued to Werenicz on June 27.
1989. Each of these patents are incorporated herein by reference.

Al ternatively, the ttach t ans A rise heat bonds ressure
bonds, ultr ag oni ¢ bondde s?ze or?a e pgg‘i@gqe\g%gég%%meé gy the s?ize oto the a’bsc?rbent core 28
PCT/ US97/ 04391 and the exact diaper design selected. In one embodiment, the badksheet 26 has a

d i hani Sy n .
conbinat i ons egARE RouBlasfShepd ERERGEY bEANS 8 BbRRIR thrd ¥ ASindin distance
Enbodi ments of t [9Eabgusdam to about § saelgbows - hineh e abowt Grineinyareund he ersire dizpethe

absorbent core i periphiery0i Nned to the backsheet 26. the topsheet 24, or
both in order to provide greater extensibility t hroughout the di aper
20. The backsheet 26 is preferably inpervious to |iquids -
(e.g., urine) and is The topshetcRalis posﬁﬁnmdaadjacmrigc dodyr-facimg) syifacst 36 of ithem

al though ot her f Lgegrbd doré¥80and is ptefRablY! Pitfed et 2hd 1Bhe BatRsHes: Y5
As used herein, the term"fl e;(}lfcgl e" refer% to . mategl al.g which are
conpliant and wi PHaGhment means,sheh as, these: Well krownp in theafh o Suitgple a | BIGRRS
of the human bodgre deseritmgioiitihesspec? fo juisiug ttesbdcksheex 26l td the abiorberh edre28l In a
g?gltog'r r_ngg In the pabSRPERbodiBl S ofihd prdSentSivenion, Ahe tdpsheet 90 ufid e WAL RhEer'26°
are joined directly to each other in the diaper periphery. The topsheet 24 is
preferably compliant. soft feeling, and non-irritating to the wearer's skin. Further,
the topsheet 24 is preferably liquid pervious permitting liquids (e.g., urine) to readily
penetrate through its thickness. ‘A suitable topsheet 24 may be manufactured from a
wide range of materials, such as porous foams; reticulated foams; apertured plastic
films; or woven or nonwoven webs of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers), or 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 contairied in the absorbent core 28 (i.e. to prevent rewet). If the topsheet 24
is made of a hydrophobié material, 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 28. 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



such as bedsheets and undergarnents. However, the backsheet 26 is
preferably breat hable so as to permt vapors to escape fromthe
absorbent core 28 while still. preventi ng exudates from passing through
t he backshe™O ¥#3656hus, the backsheet 26 preferably conpACRAST4aNEN
or nonwoven material, polynerjc films such as t hernoplastic filns of
pol yet hyl ene or polypropylene,_or conpositasmaterials such as a
fil mcoated nonwoven naterial. A suitable backsheet 26 is a thernoplastic
film havi rgnwirelli inkUeSs SPaténth rmsabwenm&ilﬂams&z SAficles Whh %QQH% |
ura
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In preferred eopsh m&a t0Reidifg RnCRMbAryl 20/ EU01 Ofhchadf WhRkAlis %&9@%&8& terf

t he backshee_\fe A eIS. stbj-ected to nmechanical stretching in
provi de both a E@P% T strain" stretch |aninate that forms the portion
of the backsheet 26 coinciding with the wai st feature 34. The

backsheet 26 can beypf BRiEdd bbb BF e Mokl BAIISE a4 pofOh S "

I ncrenmental mechani g .stretchyng systems
descri bed witht ‘}Pg}%“ﬁé # i3 $bygried o machasicabstratehing mréeemmwdegt "zetocstrain” .
| ami nat e Stestéisharhaiatdt forasithe wait fanired3 et it to Pshéet24 Exl B Prestrainel, 092

A ecl sposed Ry et il 2 B g T e i Cpveni

Sept ember 29, desoribedrkerein ayithyregpect e the formationcfitbetzere Stpme‘l' stretth backsheet.

el ongat abl e, NP, MHeclopsiivel ¥4 §¢ am&hsmy a&a gatidle. r:‘ﬁ&@;p?&'é g drawable. but not

el astoneric, SQ..L wat t e backshee #ﬁf ?gon nmechani (ila.]l1 stretc %F -
at least to OB MR 1, £8 Vil BRon TReg 'Lca\/ﬁ‘Tchhﬁt& ul ly
return to its asrlegn nala degree. pmdxaaemtvt ekbngzned sqpllrrhm anwill notpfutiv aefuerdl to its
enbodi nent s, i 5 t I

stretching w tﬁ?u{?ﬁ&ﬁgﬁgﬁéﬁapur | E’g or tearl ng %’lﬁgtépg{lé@%%%@sumﬁ“ed

97/ 36566 to mechanical stretcl ing without undue rupture or tearmg Thus, it is preferred that

PCT/ US97/ 0439 1the topsheet 24 have a low cross-machine direction (lateral direction) yiéld strength.
preferred that -the backsheet' 26 have an ultinmate el ongation to break of at
| east 200% to about 700%in the cross-nmachine direction as neasured
using a nmethod consihéfedre a numbgriof mamvacthying itechniques ivehich erayTbe tused; to

Materials) D Gﬁﬁmfﬁt&rafmhéwpﬂ&bt 24.f Por ésagple, the topsheet 24 may be a nonwoven web
of fibers. When the ‘topsheet 24 comprises a nonwoven web, the web may be
spunbonded, carded ‘wet-laid. melt-blown, hydroentangled, combinations of the
above. or the like. A suitable topsheet 24 is carded and thermally bonded by means
well known to those sk:lled in the art. A satisfactory topsheet 24 comprises staple
length. polypropylene fibers having a denier of about 2.2 As used herein. the term

"staple length ﬁbers" refers to those fibers having a length of at least about 15.9 mm
(0.625 inches). Preferably, the topsheet 24 has a basrs weight from about 14 to
about 25 grams per: square meter. A suitable topsheet is manufactured by Veratec,
Inc., a Division of Intemauonal Paper Company, of Walpole, Mass. under the
designation P-8. '

The diaper 20 preferably further comprises elasticized leg cuffs 32 for
providing improvefd_ “containment of liquids and other body exudates. Each
elasticized leg cuff 32 may comprise several different -_erpbodiments for reducing the
leakage of body exudates in the le_g'regions. (The leg cuff can be and is sometimes
also referred to as legbands side flaps, barrier cuffs, or elastic cuffs.) U.S. Patent

3.860.003 describes _:_:"fii'sposable diaper which provides a contractible leg opening




as the backsheet 26 generally contain a high content of |inear |ow density
pol yet hyl ene. The C opay Corporation of G ncinnati. GChio. manufactures a
sui tabl e backsheet under the designation 1401. Qher suitable
material s foW@REMF4Eksheet 26 i ncl ude RR8220 bl own fil ns BRGURRKEIAS!
cast filnms as manufactured by Tredegar I ndustries, Inc. of Terre
Haute, [|N. Al ternatively, the bEcksheet 26, or any portion
thereof. may conprise a structural elastic-like film (SELF) web. A
structural el ast havihg keside flapandone or more elasticandmaiess fo grovige anieldstitized leg cutf
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of the regi on hapdri 3(850.009A88 a bakridraufr Aadestrited!lin theatRiveSbfetdiRed RS Patdnt
appl i ed el ongat |‘g€q? %@?r eupon the SELF web exhi bits second resistive forces
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to further lon. The total resistive forces to elongation are

hi gher than the first resistive.forces to elongation provided by the
first region. | I I Brigie

conpri sed substantialm o?ﬂ%}eﬂfwﬁ £l§$’ c% %}ﬁn@eh@hy%éﬁ tg%eé qﬁl)ﬁ l)ﬁ'he
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Exanpl es” of ot h&onfgiration. The| fortreas flapsels may ke on %ﬂ MMSIRS‘
shapes, configurations, and materials. The front ear flaps 38 may comprise a portion
of the material making up one or more of the diaper elements. including the topsheet
24, and the backsheet 26. Alternatively, the front ear flaps 38 may comprise a
sep_araie element or a plurality of elements affixed to the diaper. Further. the front
ear flaps 38 may comprise extensible or non-extensible material. Suitable materials
for use in the front ear flaps 38 include woven webs, nonwoven webs; films.
including polymeric films; foams: laminate matenals including film laminates.
nonwoven laminates, or zero strain laminates; formed f‘ Ims; elastomers; composites:
structural elastic like-film (SELF) webs or any cornbmauon of materials hereinafter
described or as described with respect to the exten51ble ear panels 62 and 64 as are
known in the art. The front ear flaps 38 may be Jomgd to the containment assembly
22 by any means as known in the art; for examplg._gf}i:he front ear flaps 38 may be
continuously or intermittently bonded to the c()r__its'ainme'nt assembly 22 using
adhesive, heat bonding, pressure bonding, ultrasonicffbonding, dynamic mechanical
bonding or any other method that is known in the art.
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i ncl ude, limted to pol yester. pol yurethanes. Qr
bi odegr adaﬁ%%@@@gﬂer heat shrink polyners. thernoplastic m{’%ﬁw and

br eat habl e pol yneric structures. SELF webs suitable for the present

I nvention are nore conpletely describéé in the copendi ng, commonly
assi gned European Patent Application WO 9503765 entitled "Wb
materi al s Exhi biting El astic-Like Behavi or”, published Feb. 9, 1995 in
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foanms; apertured plastic - films; or woven or nonwoven webs of natural
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mat eri al é:@erisﬂﬂe dF Inclddfic V‘@ﬂ'b?éfeﬁe@&hﬁodxﬁﬂﬁis' uﬁwﬁ feltie B4 RasCatNasE ed
through the to ont ai. he absor bent ﬁﬁre 28

%’ n e
(ot pr ev R SRl to expand hb it 37 CBiticton it e noions, The paésh:
mat er| al, at |festure 34 preferpbly exwendsivagimidiodlly ewwatdiye frod/At least one oﬂtheamd to.

be hydr ophi | i egges tb%ffake %bfiﬁnﬁ"&&re 28 (;:gﬁ%&ﬂéraﬂf' SR e (e 4 mﬁ%gl

rapi dl Thi s dj'm_ni shes exudat es
thg to)p/)sh eet . %ge 52 of the chaper 20. xsposable dxapers are ggnera tly constructed so as to have

two waist features. _pne ppositioned in the rear waist region 44 and one positioned in
the front waist regibn 46, although diapers can be constructed with a single waist
feature. Further, while the waist feature 34 or any of its constituent elements can
comprise 2 separate element affixed to the diaper 20. the waist feature 34 may be
constructed as an extens:on of other elements of the diaper such as the backsheet 26
or the topsheet 24, preferably both the backsheet 26 and the topsheet 24.

the nanes of Chappe|In%e?referr¥ﬂ"bﬁhodx§1em the frBﬁPéd?Q%agE 8¢ a?@?d?ﬂéa %y%mwtn in

The waist f_eajmre 34 may comprise any material suitable for application in a
garment to be fitted to a wearer. If the waist feature 34 is to be elaStic, any suitable
stretchable or elast__c}meric materials may be used. ' (As used herein, the term
"stretchable” refers 1o materials that are extensible when. forces are applied to the
material, and offer some resistance to extension. The terms “elastomeric” or
"elastically extensible” refer to materials that extend in at least one direction when a
force is applied to the material. and return to approximately their original
dimensions aﬁer the {ft_)'__fce is released.) Suitable elastomeric materials for use as the



24 rather than being drawn through the topsheet 24 and bei ng absorbed by

t he absorbent core 28. The topsheet 24 can be rendered hydrophilic by
treating it with a surfactant. Suitable nethods for treati

t opsheet 24 WQH/3656rfact ant incl ude sprayi ng the topsheé’%q.ﬂig;%“”
material with the surfactant and imersing the material into t he
surfactant. A nore detailed discussion of suth a treat ment and
hydrophilicity is ~ WD 97/ 36566

PCT/ US97/ 04391  waist feature 34 are described hereinbelow wnh respect to the extansible ear panels
contained in U SgxRagepts:4.988.344 entitled "Absorbent Articles with

Mul tiple Layer Absorbent Layers" issued to Reising, et al on January
29, 1991 and U. S, Patent 4.988.345 entitled "Absorbent Articles with
Rapi d Acqui ri ng Absor Bbat waist fe@urees34 imayude tonsRecsidnin @n nimbenrof diferent
1991. each of whi tﬁatid?tﬁofdéﬁfcﬁﬁ dihd¥e descnﬁéaf Gh eﬂﬁ§ %Ee%t ”4.513 395 _entitled
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Thus, the topshegddifdéhal exBhstbeinhe Mﬂz abb.eusemreeexmxﬁé embb e ?ef@r?t&‘

cﬁ

but not necessaril y elas r| C eet . 24 wi |

mechani cal st r et EBIMY °¥ t‘ Wﬁ??ent Bé& bygs P'g’c*'eﬁhﬁhﬂ ‘bﬂ“
such that it w Iactwauoﬂ fdrtgasrapphadthtmaterml unfoldsr)l gi nal configuration. In
preferred enbodi nents, the topsheet 24 can be subject ed t o mechani cal
stretching w thout undue rupture Qr. tearing.  Thus, it preferred that

‘the topsheet 24 have &b§ iaper &Q additionalfyecomprises dppiy Paﬂevsathsmsmxt Ablepst 2
yi el d strength. portion of the rear Wasisteegion 44 sushdsdirstafar panell 62 ahdisdcogd é=2 Phanel G4ES

R 5 M FRT 6 B BB

conpri ses a nonvRfthe weatsr when thediapesy20jis fitted @p'rhﬂmd Whearthe diaperds firted to

mel t-bl own, hydrignieans!if the cavehdGHal edifightatiohiSthe ear panels 62 and 64 extend from
the rear waist reglon 44 of the diaper 20 around the wearer's hips to the front waist
region 46 of the diaper 20 where the ear panels 62 and 64 are fastened forming the
dxaper's waist closure When the diaper 20 is used as a pull-on, the ear panels 62
and 64 are fastened as described above to form a; pant-hke article. as shown in
Figure 3. To ﬁt the pull-on onto the wearer, the wearer's legs are passed through the
leg openings at_x_d_ the article is pulled up into position such that the waist feature(s)
34 and the ear p_hnels 62 and 64 fit snugly about the htps and waist of the wearer.

Each ear panel is preferably disposed adjacent one of the longitudinal edges
50 of the contaxnment assembly 22, preferably ina east a portion of the rear waist
region 44. Whﬂe it is not necessary that the pair of :ane!s be identical, as shown
in Figure 1, they -are preferably mirror images of one another. The ear panel(s) 62
and 64 may comprise portions of other elements of the absorbent article or may be
separate e!emems joined with the containment assembly 22. Each of the ear panels
62 and 64 havez a proxxmal edge, a distal edge, an inner ‘surface, and an outer surface.
For example, the first ear panet 62 has a proximal edge 66 disposed adjacent one of
the longltudmal edges 50 of the containment assenib y2.. in the rear waist region 44
of the diaper 20 and a distal edge 68 spaced laterally outwardlv from the proximal
edge 66. Th_e __;:___q_t_er surface of each ear panel 62 and _64 is designated 67 and the




above, or the like. A suitable topsheet 24 is carded and thermally bonded
by neans well known to those skilled in the art. A satisfactory topsheet
24 conprises staple | engt h pol ypropyl ene fibers having a deni er of about
2.2 As used WePEBE566t he term "staple length fibers" refers HoTWSY954391
fibers having a length of at |east about 15.9 mm (0.625 inches).
Preferably, the topsheet 24 has a basis wei ght fromabout 14 to about 25
grans per square neter. A suitable topsheet is nanufactured by Veratec,

Inc., a Divisioguet shifice/dtadatipea I ddsRARR 0 eg- IBSS. . under
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having a side flap and one or nore elastic nenbers to provide an
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"stand-up" el asprovideabe fiecasmary Steatch charanéristips tooworkpeffecdvélpas a pull-on article
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describes a  Paraifel i therapsyarseyeantashing 9@ afithe diaper.y Elastemenie garpagelsiainoi ng
cuff and a bar rgrevide widre effectivelbpglicﬂﬁineé‘ﬁ thé,dm:lér sihbe evén ifl thél diddereP Tr&Hee
Wast e Cont ai nmegy .o d.Sshe on V, r.3. 1987, .
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si de- edge- | eak#eimgpraved diti t diusthetnelagjicaldyi extensiblet gam panele provide disnpaotedi n
t he gar nerdynamhitchit @hout HRE WaRRloFthe weafkr] REGGRS R BoksibANG dF &g ing or
reference. Wi I[gg é’ﬁ h elasti gl zggx Ide cg,:;f gZ .be ?Oﬂfl gu 53 SO as
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elastic cuffs described above, each el asticized |leg cuff 32 :

It has been found that in order for the diaper 20 to work effectively as a pull-
on or as a conventional diaper capable of fitting a wide range of wearers that the ear
panels 62 and 64 in conjunction with the waist feature(s) 34 should provide
sustaining forces within a definite range at certain waist hoop circumferences. (As
used herein, the term "sustaining forces” refers to the inwardly directed forces that
hold the diaper against the waist and hips of the wearer so as to reduce sagging or
gapping during use. The sustaining force will often be less than the force needed to
stretch the material to the length in which the sustaing force is measured. The term
"waist hoop circumference” and "hip hoop circumference" refers to the
circumference of the waist of the diaper when it is fully constructed into a pant-like
article, either before being pulled onto the wearer or after being fitted to the wearer
in the conventional configuration.) In preferred embodiments, the waist hoop
circumference of the diaper 20 in a relaxed state (i.e. having no tension applied) is
smaller than the waist of the smallest wearer in the size range. Likewise, the waist
hoop circumference of the diaper 20 in a fully stretched condition is preferably
larger than the circumference of the waist of the largest expected wearer in the
particular size range. (As used herein, the term "fully stretched"” means that the

waist hoop of the diaper has been stretched to its elastic limit, at which point any




preferably conprises a gasketing cuff as described in the above-referenced

uU. S. Pat ent 3.860.003 and a barrier cuff as described in the
above-referenced U. S. Patent 4,909, 803. The di_aper 20 may
al so conpri seMQ¥HMA65€6ar | aps 38 that extend laterally out war i/ YSF{Og

each | ongi tudi nal ‘'edge 50 of the containnment assenbly 22 in the front
wai st region 46. The front ear flaps 38 provide a structure that the user
may hol d whil e fastening the diaper 20 about the wearer in a

conventi onal di apfafther foreoagpligdreduldrdefdine deswot of athebwizp alteBtinestnicaite ofrat a

nuTber of o [T bt 810680 of the RIRARE. ATRRHOML Sy » Y SHRLELY el el
front ear flaps 38 may conprise a_ portiaon ‘of the material nmaking up one
or more of the ditip&aiserEiediaper phep dhn Fige panels kays been stretched Jo a dagree that any
backsheet I26. Al tfarhert énlceeitﬁhg_ Wb@ld;tﬁd)miaceémalflé ﬁkfssu%g' érmydm.r@t_rnbﬁﬂyaguf:ater tgan
separ at e el enent a rglity of e nts affi.xed to the diaper..Further,
the front - o ear PPEmEsds Thi e A EiRe darkt il Fropey il bR, Ay i
mat eri al . Sui t ablrangeeandrwill function properlysas 4 pull-ow/offragtiale.ear | aps 38 i ncl ude
woven webs; nonwoven webs; fil ns, i ncl udi ng polymeric filns; foans;

| am nate materials including film]am nates. nonwoven | am nates, or
zero strain | am nat es;cfl'f"gﬁ?g'd the Wﬁ’éaqn%qpa"éf%?@?cﬁfnﬁ%@@?&% in a relaxed statg is |
el astic |ike-fil raetvidenfabour280nuh adyaboarB60min (Thesd numbers igah&alﬂtet&h'ébpﬁﬁcﬁfod
descri bed or as (g l.b i t.h ct yfo,t ext.ensiibl panel.s.62, an
64 as are kngﬁ\ﬁf:tﬁ‘:;rh tﬁﬂelwgh Péﬁggffrcl){ri\tae%?yf aps- 8c§r%c§ﬁ%% Ja{(;)él r@%“t%g‘t e
cont ai nnent assefifcymferencgis hetwaen ghouh SS8mmy ard \abauy 60fmny The fsystaigingnfores

the front ear fl agsultiiy S tRSwaist héop Being RS sireRhed BipFefBiablyaeds! iMar sBrie 20000
t he contai nment asse

y usi ng .. _adhesive,. heat' bondi ng.. essyre
bondt ma. Ul T s o &rat e e HodimenB RS Rows in below, afp s tind Eitge thorid be
met hod that is kigoesterithan laboutr250g when the\@alst /I®ep ds stretched to a circumference of

PCT/ US97/ 04391  between about 340mm and about 390mm. (This range of waist hoop Bircumferences
In one preferred enb front, ear, fl aps 38 are, f ol

H gore B e o BERATally Fprestnts 1q whet sige pEeguim Wesisrs. shoth PR tacahgub 14 Kenon

t he Further, in preferred embodiments, the sustaining forces should be less than about
20200g when the waist hoop is stretched to a circumference of between about 510mm
and about 560mm. (This range represents generally the bigger waist circumference
of medium to large babies.) For adult wearers. the sustaining forces should
preferably be between less than about 3000g when the hip hoop circumference is
str_étched to between about 1000mm and about 1450mm.

. The following chart includes information felzi_tin_g to preferred embodiments
of the absorbent article of the present invention.

Ai)pmximate

- ;Mi'pimum

Minimum Maximum Maximum waist or
sizeorbuildof |  waist (on waist or hip waistor hip | hip circumference of
" wearer babies) or hip | circumference | circumference | absorbent article in
: (on adults) of wearer | of absorbent its fully stretched
circumference afticle in its | state when a force of
of wearer relaxed state | less than about 2000g
T is applied (for babies)
or less than about
3000g is applied (for
| | . " adults)
Medium 10 340-390mm | 510-560 mm | 280-360 mm 550-600 mm
Large Babies : '




diaper is used inits pull-on capacity. Wth the front ear flaps 38 in

their fol ded configuration, it is less likely that they will interfere
. with the stretch of the ear panels 62 and 64 as the diaper 20 is
. pull ed on orwobfrsestpe front ear flaps 38 may be rel easabl yepg o
- their folded confi:guration such that they can be extended to therr
. open configuration if desired. (As used her ? the term "open
configuration" __refers to the front ear flaps 38. when they are
partially or leTTi;tre-Le@didﬁm@mmhel r600-640 mn01[d800-880vmMIYr atl 650700 m <t end
| at eral | y outwgr dl:Babliesom §he cont ai nfrent assentjl y 22.;) The rel easable
bonds may conprli se any bofdi ng neans{as is knoWn in the art.
i ncl udi ng, but [notMddium T eql” 698-7T0TIA € | HAVD6O Bni 16 AB80-660 M TCU | 66057500
regard to t heatwlgnt e¢ar flaps 3B. as well |jas frictio. static or an
ot her bondi ng rfeans or conbi nat { on of bondi ng neans. The

di aper 20 pref ¢TEREYATUITS! 1890000 SES L POVRUT |1 980-H0kmme 1T T H 50 s mm 1
provide inprovéd fit and gontai nment| Thegmval St feature 34 may be

elastically EXtensi bl e or Tmerastit.—tmpreferred—enbodi-rents—the
wai st feature 34 has at | east sone ability to expand and contract in

ot

conj unction with weaAdetratively; o strétvh olmradteristics <f>téahcurdiap3€s Ibfetfherﬁﬂk
extends | ongi tugﬂv Hnyca‘ﬁ ﬂL u“e%} ﬁfth%?ﬂ'ﬁ;\mpgf nelctnt %eﬂdsﬁamls?ﬁe

60 of the absor core
end edge 5% PFR?“EH ‘d lf!‘l" P'ZU' 'Eﬁ SMBM@VWM 448 ugeshbsrein! the term
constructed so 'érecdvenhﬁm& is useditodeiitte the ﬁ@@%ﬁ&som%%bﬁiﬁé&ﬁ&ﬂ% fePo e@ﬁf}
rear wai st regi regl on

al t hough di aper‘g‘r}gﬁ( ge cgﬁgt(’?ﬁaﬁ t‘e'écf%ggﬁ %gﬁ'gn‘fﬁé ’§t’s pre\ya"eaetgﬁ‘u?aé h ear
Further, whil e RaRgl glasiomeriepomien also e mblefof‘ exsensiings bétweem abmit 150% and an

conprise a sepaerb@he mb%mmenaﬁfro&dorqeishﬁmﬂlmi ot Skgﬁx%gtur?hé‘l
may be constr t ensi on, o er eIene ts o
such as the bac‘ﬂ‘:?e‘&geﬁgesc" ed GE"Y%%ret » Subtiacling the, rejaxsd state flength

backsheet 26 arfdomitbe texpmidedtlerigh, dividing that numbehdywhie selaked istate le&éﬂﬁﬁt{d
conprise any mah p
@l"nblijmgS tHetr@ml?bﬂ; Q?O‘%F) kd 5&%&3 éxﬁbc?émg?tg g%ﬁ:ﬁr% a?ly s% .

fitted to a wearer eat ur

stretchabl e or e?sé%‘??ﬂf’el’?"&mﬁg‘?@‘geﬁ wlaxg sﬁ‘é" lﬂé@l‘ whichds definedias the jengtthef
term " st r etthé ghiswinerief gordon of nis eari pdnel measured alony tanaiid it \l&lg&:efréllf es

are appli ed to | t o ext on.
The ternms "el a torr%a% |t% tﬁ@tdﬁ%ét?dn ofiast ﬂ:e%@ﬁﬁecfngfgﬁfeﬁa ?5& %l s
that extend i n S¥tendeddhe ear@aarlrmwwm%has an gxjended, lsnglppilhmérds ﬂeﬁnéde
material, and rastthe ferigth aP MicoddriSinel ¥lastbmieric %hﬂ:hﬂﬂieasured SlofE AR ANSat §r

the force is r?eﬁ&ﬁﬁ&' p)araﬁéi E(? w:e dﬁ'ecqg[nos?a fHe fo@segpp?erf to e\uena ethti.i SearE rpgnel
When the extension force is released, the panels are allowed 10 recover. or contract.
[n preferred embodiments. each side panel clastomeric portion exhibits a recovery
force of greater than about 250 grams when each panel is extended between about
30% and about 70%.

The ear panels 62 and 64 may take on a num‘t}_er of different sizes, shapes,
configurations and materials. The exact length, width and thickness of the ear
panels 62 and 64 may vary depending on the intended user. The ear panels 62 and
64 may comprise a portion of the material making up one or more of the diaper
e!emejnts. including the topsheet 24, the backsheet 26 or the waist feature 34.
Alterrlatively, the ear panels may comprise a sep’arr}rié element or a plurality of
elements joined to the diaper 20. In one preferred eﬁj_l)odiment. the ear panels 62
and 64 comprise multi-directional extensible side péﬁels. Such side panels are
described in detail in copending U.S. Patent Application Serial No. 08/155/048
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- wai st featur described hereinbel ow Wi th respect to the extensibl e
ear panels %vgé-”ggfgﬁnd 64. The wai st feature 34 87’0"39‘
constructed in a nunber of different configurations including those
described in U S. Patent 4.515.595 entitled 2! "Di sposabl e Diapers with
Elastically Contracti bl e Wai stbands” issued to Kievit et al. on May 7.

1985 and t he aboweatitlesd bsorhed: Antisle RatheMiultt DifedtiGia? Eixensibte $ide Basdls”. filed on
each of these rehgrenees 1bei9gsi 1BCﬁ{ep9£rfl$se@f hﬁ!‘iﬁie !@é(blés?f ra‘?”‘\@hxcf%é@%&by

t he wai st feature 34 | eat s e activate

conpy i se
the diaperer to BicgtRagated by ’gfﬁffHF i’ %‘ﬁf?%‘ﬂs ﬁ?l ag&é“\ﬂﬁ#}é%'s? bg |"-2§W§Sl°1QSAs
used herein, theof erbelt*ljkecd¢rnéntr25f whﬁ:htmcludes botle g0 panety 6M¢646|Tﬂefﬁ‘lt-l|ﬂ€8/e
been el dodback i, gLk ol e ol 2 T 0
conprises a pai r 3@ lateraliy ouywasdy sherefromy to] formithe, ear Paneboﬂ pnch 66 Thecbeltdlilte
wai st region 44 suﬁfenasv friayBe lﬁﬁ:@rd)aﬁﬁi otheér aeﬂxeﬁeqmﬁe 8Rberé by B2  separate’’>

h Fi
wrer o e ndemeafabRieEBeRe fingBek-Bfe Plemier ?28%”%%%53%372@ Gthese
the di aper is fisapatate elements joihed \nche diapen2Q, Itimy(nan\benomemhy any b agy iidhnsus,
the ear panels GQnMxxﬁﬁe Grt! E’ngi)feg'@fsmtablet Aitachmdhe ﬂq@éxﬁtmélﬂéﬁ &ﬁneéi%ﬁg&a#mg he

di aper 20 around front

di aper 20 where g@'\é&‘?é)gﬁ%ﬁsg’e "Q'HG '6‘3'3%9"&‘: Q‘é@(‘%é’&“‘!‘ﬁl"rﬁl?ﬁﬁ‘aﬂﬁ@ bonding or

di aper's wai st c# cambinatiofief anviof tithse pRanP6r dny o1 nédis as Al kno®i.in tHeearear

panel s 62 and 64 are fastened as descri bed above to forma pant-1like
artlcle as shown in Figure 3. To fit the pull-on onto the wearer, the
wearer's legs are pasSed e!aﬁrleall;yhemas!ble mategigl é}paérhang,eean@unﬁemabq espiecially

pul l ed up into pasiabledBr Gs¢Cift thé air ﬁdiﬁlsvﬂ &id wawraaﬁﬁae of at 1edét dHatbovBRiRR"

panel s 62 and 6 b n t he ywearer
Each ear panel ﬁls{'éﬁ ?‘gérll gh%&dqu%%@ E{H‘) a ’S‘ﬁ &Y, rﬁﬂvfﬁfﬂch pefers
edges 50 of OHRRYCYONESi OTRARWONSE SnAtrialp, E)plmiﬂear ebsqltablt covetstackt materials

portion of the rfahexibelore dxsc'ixﬁ‘&ﬁ% 43\”?% ioethbtto s"ixegpﬁli%ﬁﬁetﬁéq;al(ksﬁ'np&bé he
Dt orably i rr oY FAHELEovEIE<k TBHALHS inplulcoauRYEs SIS 5 berweg EOMZ0Fay
conprise porti orwadablgﬂoarFxbbEw&brNenbﬂmdmaaifsSmbxmvxlm; SiC; nd Meramyhhﬁ P-8
separate el ementapqj Pllaeﬂvd{!ai»i} IFrBEx ‘V}P&tﬂd Wogé.gtsg{mgyo%ean | haBibnd "Bagef

anel 62 and 64 0 : nner sur ace,
P > ;l?%%an fqvglpo{e A. Examp!es o? suitable elastomenc films include Clopay

and an outer su
2870, a styrene block copolymer available from the Clopay Corporation of
Cincinnati, OH, and Exxon 550 available from the Exxon Chemical Company of
Lake Zurich, IL. Examples of suitable synthetic foams for joining between the
coverstock layers include: a) crosslinked natural rubber foams preferably having a
caliper of approximately 50 mils and a density of approximately 13.3 pounds per
cubic foot (0.214 grams per cubic cm), such as is available from Fulflex Inc., of
Middletown, RI., or as available from Ludlow Composites Corporation of
Freemont, Ohio and marketed under the tradename Baby Foam; or b) polyurethane
foams having a caliper of approximately 80 mils and a density of approximately
2.06 pounds per cubic foot (0.033 grams per cubic cm), such as is available from
Bridgestone of Yokohama, Japan and marketed under the tradename Bridgestone SG
Polyurethane Foam. Other suitable materials for use as or in the ear panels include
structural elastic-like film (SELF) webs, as described above. natural rubber, natural
rubber foams, elastomeric scrims, woven or nonwoven elastomeric webs.
elastomeric composites such as elastomeric nonwoven laminates, zero strain stretch




For exanple, the first ear panel 62 has a proximl edge 66 di sposed

adj acent one of the | ongitudinal edges 50 of the containment assenbly
22 in the rear wai st region 44 of the diaper 20 and a distal edge 68
spaced | at eWR3%P6f¢t wardl y from the proxi mal edge 66. The PCTAIS97/04a91 ace
of each ear panel 62 and 64 is designated 67 and the WD 97/ 36566
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surface of each ear panel is designated 69. As shown in Figure 1. the outer

surface 69 of daumaear preatrained suticht lagtindtec or Wi fike. f an&SaMYreféréH&& f@ S.

wear er when re r spqnds the
Gar et aci ng PSR 51380 isdia 35 INEAL, B SARMNP 02 1600 | BIERESS,
Figure 1, the iZ¥festaig, sEeeh gamigatgso@nd prestraingd sueteh iasnmam angdr iadxemrhl ch

faces the wear gficonpsraet b referepeé. 20 i s being worn and general ly
corresponds to the body facing surface 42 of the contai nnent assenbl y.
In a preferred enbodi nent of the present invention, the ear panels 62 and
64 are at | eastingaraliematiye simbadiment theoside [pasels 62| angd 6K neaysédmysrisern t he

lateral direct ijgfinhte mcnudnﬁé% d&aitbﬁxefl@c@éﬁﬁr)i}a aﬁtCh CBﬁé Gl | ?étier??dto

work effectively,as, a on arti | t aW| geo
sizes. (The " g’@?@‘l’"‘&?r‘é’bﬁf Fanels 95&8# |6ﬂé'emaomm§= &i %@@Fcﬂfa scrim lpmlmmdel
to the transvebeta:eew nbawbvens, iR, eéritbdamimipsioraniconbERoACtheRbS, PSEabR

al so D O hOEwERS (RLLEE e ABAER' 80 s W A4 AP ol DTS lene.

t he di aperer f| % wearer asymmetr
may sel f adj usRMR 66265 \Rt‘é%ﬂabi“o M Yematec NOW"FW@W&QHIPQ Intemammé Paper

te|h as \tN|a c glt | y e?mn@w of Wpdéa”‘ﬂf& andakié gg«gbaaa w@ém lene atiRabIE frofnl CordPiut
i
gappi ng, and ng&b‘gfl? ﬁgmﬁ?g "'f“ﬁfr %F Q{aﬁg% @kégm%\oﬂ?‘g{ﬂﬁ&?ﬁnﬁﬁa‘fﬁu%ﬂ
't has been foffam tCFmWEidn Plastics wndert the dradpenam® REB/INDeBIASTOMERIEs a
pul | - on onsﬁmccqlamgtweén §'ﬂ-§e20 SRR %cﬁ e&&h&iﬂg%whe ndchfile of
P

that th
Foat ur o(s) 34, SRSTPD 2 gk rese-directioRt dp e R A #dnge

at certain wai 64 niawapmpnsc:aliﬂrmneneagdnd(ngsa fonped;ﬁhdsdchraslm,lsmlbnmfhnmed
"sustaining fop¢efedes Fiis PhubACISPTethy Ak AR ed forces that

One preferred material for the ear panels has a relatively flat stress-strain
curve between 50% and 200% elongation to sustain product fit on the baby and
make the diaper relatively easy to apply. One material that works especially well is
a laminate made with elastomeric scrim (TN2510) from Conwed Plastics. The
laminate typically consists of 3-5 layers, including the scrim. The layers other than
the scrim preferably comprise nonwovens, films or apertured films. The laminate
may be bonded by any means known in the art for joining layers of a laminate.
Examples of suitable bonding means include, but are not limited to, heat, pressure,
ultrasound. adhesive, cohesive and coextrusion. In one especially preferred
embodiment, the laminate comprises differential bond regions which can be
achieved by varying the amount or intensity of the bonding means throughout the
laminate. Preferably, the differential bonding ~reates high bond zones 252 near or at
the distal and proximal edges 66 and 68 of the ear panels to prevent creep and
provide strength in those zones. (As used herein. the term "high bond zenes"” refers
to those areas of the laminate comprising a relatively high frequency of individual
bonds, a relatively greater bonded area or bonds that are relatively stronger than
bonds in other areas of the laminate.) The high bond zones, including distal high
bond zone 253 and proximal high bond zone 251 (as shown in Figure 7), may be



hol d t he di aper against the waist and hips of the wearer so as to reduce
saggi ng or gappi ng during use. The sustaining force will often be Iess
than the force needed to stretch the materlal to the length in %

t he sustai ng WOP%36%€ neasured. The term "wai st hoop circuerentd43Ung
"hi p hoop circunference" refers to the circunference of the waist of
the diaper when it is fully constructed into2n pant-1like article,

either before being pulled onto the wearer or .after being fitted to the
wear er i n t heompietepttioadad orcmay icompeise amelatively hight feequedcicabbelidsesit iarge

t he wai st hoop C e 'z@ﬁé”sr | a

havi ng no tensi Or;regpbﬁffag lﬁé "Phe ﬂﬁmpﬁrgg reg’gt cﬁeﬁnge&r@x?ﬁvﬁfe zttesréhge?

wearer in the si o oxLWeﬁmemsm%@nm that mav h?d@fileélth%!ai?f eFmbighdfondhe
di ape;nc 20 in a ; zbhes #léo pfo@hﬁda ﬂfdi\@l et tdg[t;d for @di:ﬁfr@gﬁ@kiﬁe panel& & ﬂﬂrcohﬁ%ﬂnéﬂie
ci-rcunference o t, ar,gest _ex wea

particul ar size P%ﬁ?égw?s 1f8('§e %Bﬁgﬂ?l ar ﬁ?af)ag emenisy yf '@ﬁﬁamr}%eawgy

t hat the wai somipusyp lay bohd zdnesp254, teuch lag exantsalrlowchond zomei 255, @b shown in

:DIC'Irt} tJSQ?J; 0‘22'95 h Phié BNgenerally dispdsed BedWediOthe high bond zones 251 and 253. and
further force apSFREHiNishecentsrof the ¢reoapels @s %F%Q?Tﬁ“s@eé?% royihond zones”

structure of at refers tocpettions pufr theolandhate heormprising al relativeigr loaver vied né)h%f

term”fully str eﬁ@g@ﬁ S{B?)ié?g %frgfanxré]g l%sser Mﬁﬂe%ﬁtor %n&srlﬁat%@lf%%nv \Pledkis

si de panel s have

stret chi ng woul dthea bepds incih s&tﬂlbbqr@rzogas:nf@eﬁmm@t) n’gdﬂ%’r@dﬁ%ﬁ(&m.ﬁrmﬁhan
3500granms.) Thi sprivede ﬂﬁréabéii bfdaﬂmdnapeds Whlxlaspmﬁrplmﬁemés ﬂelrlndge%lﬁﬁg

any size rapgae funct| as a _pull-on/off "art
Preferably, the Va %‘h’Bm%oie F%'?fﬁ‘f e ag\‘“ i ﬁg aﬂlegbé’ramﬂoc‘?'ﬁp ingd tial
state i s bet bendingisshown SoFigurend vzhymm tizGiodividuzhbnnd sitesiare desigreanet 260. y

correspond to ~ nmedium to Iarge bables ). In a fully stretched
condition, the wai st ?ﬁ B rence 1 s between about 55%6‘6 pm and
about 600mm The sust afh fionaf ¥ SOMPHseS P iestoning system20 fastening,

f lr.ITL| é stretched system é@(bpa'hixty theasser tdeumstnin and B0 diaper 20 mth%v#e&eﬁhﬂiteéafsﬁd
o apon sty SR MLk L A oty oo
bet ween about 34 %%lﬁb“tﬁ 8 @ﬁﬁ\' is copyestiblgh gEhegermy gonventionpl configuration”
ci rcunferences referstoa diaper that is fitted to the wearer by placing the rear waist region 44 of the
diaper 20 under the back of the wearer, pulling the front waist region 46 through the
legs of the wearer to the wearer’s waist and fastening the front waist region 46 to the
waist region 44 to form side closures and to complete construction of the diaper 20.
A "pull-on" diaper refers to a diaper that is fitted to the wearer by placing the
wearer's legs through the leg hole openings and pulling the fully constructed diaper
up over the wearer's hips like pants. In either case. the diaper 20 can be removed by
pulling the diaper down in its fully constructed conf' iguration or by opening the

closures formed by the fastening system 200.

The fastening system 200 may comprise any attachment means known in the
art including pressure sensitive adhesives, cohesive materials, mechanical fasteners
such as hook and loop type fasteners, or any combination of these or any other
attachment means known in the art. Exemplary adhésive tape tab fastening systems
are disclosed in U.S. Patent 3,848,594 entztled "Tape Fastening System for
Disposable Diaper” issued to Buell on November 19, 1974; and U.S. Patemt
4.662.875 entitled "Absorbent Article" issued to Hirotsu and Robertson on May 3,
198?. Exemplary fastening systems comprising mccl_ianica! fastening components



generally represents the waist size of nmediumwearers, about 6Kg to about
10 Kg.) “Further, in preferred enbodi nents, the sustaining forces shoul d
be | ess than about 2000g when the wai st hoop is stretched to a

ci rcunf er erWo 9BB6466t ween about 510mm and about 560mMm ( THHCIUSMDE39N
represents generally the bigger waist circunference of mediumto |arge
babi es.) For adult wearers, the sustainingzforces should = preferably be
bet ween | ess t han about 3000g when the hip hoop circunference is
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M ni mum SyktemisWith Adhesive W_hpn Dlappsa_l Meanb/For Risposali aftAbsorbent Agicles” or
build of val §§su§&”10 %@i £ 4 sb mber g! SleQra.é# RU.ShipRiefii Q%gfs‘fge&ﬁﬁleﬁ)f
wear er babi B | cLrcu nce recunfer Sorbent article
in isposable Duapgr zﬂﬁymss&n mpwe‘iéaftemng S‘Eﬂ“aﬂ%%%é?u {Scripps o»

fully stretcheduly 11, 1989. An exampler afrhefatening system havmg combgatibf | €
:‘2| ;E(Z d :t gtg wgg%na}fﬂ&ﬁ&%b‘%u{asfﬁﬂﬁ is described in U.S. £84¢'SPf &ltitled "Pressure-
i s applied (foBSeksitiveeddhesive Fastener and Method of Making Same” issued to Battrell on

or |ess than atl%hst 7 1990. Each of these patents are mcorporated herem gy reference.

3000g is applied (fo adul ts) Mediumto 510-560 mm
280- 360 mm 550 600 mMm Lar ge Babi es V\D 97/ 36566

PCT/ US97/ 04391 In a preferred embodiment of the present invention, the fast@fing system 200
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1000- 1200 mm type fastengrs' gefers to fastemng means comprising a ”hoo componem
' (heremafter referred to as an "engaging component”) and a complementary loop
component .(hereinaﬁer referred to as a "landing component"). The term "hook” is
used to designate a material having engaging elements. Thus, the hook fastening
material may also be referred to as a male fastener. It should also be understood that
the ufse of the term "hook” should be non-limiting in the sense that the engaging
elements may comprise any shapes as are known in the art so long as they are
adapted to engage a compiementary landing component.

* One embodiment of the present invention comprises an engaging component
202 mcludxng a hook fastening material preferably having a base 208 and a plurality
of engaging elements 206 extending from the base 208 . The hook fastening
mater;gl is intended to engage fibrous elements of a loop fastening material so as to
provicie a secure fastening device. Thus, the hook fastening material may be
manufacmred from a wide range of materials. Further, the engaging elements 206
may have any shape such as hooks, "T's", "mushrooms" or any other shape as are
well known in the art. Suitable materials include nylon, polyester. polypropylene. or
any combination of these materiais. Examples of ﬁreferred hook fastening materials
are available from Aplix inc. of Charlotte, NC under the trade designation 960, 957
and 942. Other preferred hook fastening materials are available from the Minnesota
Mining and ‘Manufacturing Company of St. Paul, Minnesota under the trade
designations CS200, CS300, MC5 and MC6. Yet another preferred hook fastening
material is described in U.S. Patent 5,058,247 entit_ied "Mechanical Fastening
Prong” issued to Thomas October 22, 1991, which is incorporated herein by
reference.
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ext ensi gn t haV&¥E684%4e panel s 62 and 64 provide while provRPETfEe7/04391
certain recovery forces. (As used herein, the term recovery force" is
used to denote the | oad which can be obtaineﬂSfron1the recovery or

rel axation curve of a stress/strain graph.) Further, it is preferred that
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configurations a—‘ﬁ‘ﬂlMF@r 20} Joined ewish ax tseparargt imatemabﬁlﬂﬂamaihmhnfhﬁsmfen‘hhe
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in detail in copepatitagnaterial 308tmay bépﬂlany:ahapﬁrbr?ﬁfd &ld hay cOmpASDA Shitable
materials, including single materials or laminates. Further, the tab or separate
material 300 may have stretch properties if desirable. Examples of materials which
could be used as an intermediate tab include films. wovens. and nonwovens. and the
like. or any combination thereof. The tab or the separate material 300 may be joined
to ear panel by any means known in the art. including, but not limited to heat.
pressure, ultrasound. adhesive, cohesive or any combination of these or other
bonding means.

In any of the above-described configurations. it may be desirable to limit the
amount of extensibility of the material to which the engaging component 202 is
joined. This is due to the possibility that joining the engaging component 202 to an
extensible member may result in the engaging elements 206 and/or the base 208
being separated when a force is applied.-thus reducing their fastening performance.
One way to reduce the extensibility of the material to which the engaging
component 202 is joined is to mechanically bond the substrate such that it loses
most of its extension properties and becomes relatively inextensible. Alternatively,
coatings may be applied to the substrate or materials may be chosen which are
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entitled "Absorbent Article Wth Miulti-Directional Extensible Side Panels"

filed on wodwsesssber 19. 1993 in the nanes of M guel Robl esp&rrabyes 39@ ch

I s hereby i ncorporated by reference herein. The ear panels 62 an
may al so be extensions of a belt-Ilike Ienent 77 which includes both
ear panels 62 and 64. The belt-1ike efenent 77 pref erabl y extends
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| ayers incl ude: Cross oans preferably having a
cal i per of apprOX|nater 50 n1|s and a denS|ty of approxinately 13.3 pounds
per - cubic foot I¢Gad béergfouid har ifca! iechaidal botidlis aSed fo ﬁ»@lth@l@hgagflﬁ@m
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Conposi tes Corpo
tradenane BabyUrshending myansothe meehanisel bond pajtems may\affegt thecstrangtr ofthe

appr oxi mat el y bafid Betwreei ikt éhglging icbihpoher RD2 AXd tHdlekinient to which it is joined. as
well as the fastening characteristics of the engaging component 202. Mechanical
bonding typically damages at least some of the engaging elements 206 of the
engagii_ng component 202. causing some change in the fastening performance of the
component. Thus, it is preferred that a mechanical bond pattern is chosen that
securely bonds the engaging component 202 to the absorbent article without
damaging too many of the engaging elements 206. Sunable results can be achieved
by mechanically bonding the engaging component at';"= determined locations along
at least its longitudinal outer edges 212 in at least its ou__ i'regxon 220. In especially
preferred embodiments, the bonding pattern includes bonds at or near each comer of
the engaging component 202, as shown in Figures 6A and B. The central region 218
of the engaging component 202 is preferably generally unaffected by the edge
mechanical bonds 210. Examples of acceptable and | referred bond patterns are
shown in Figures 6A-C. The bonding patterns shown fm Figures 6A and B are
pamcularlv effecnve in securelv Jommg the engagmg component 202 with the




2. 06 pounds per cubic foot (0.033 grams per cubic cn), such as is avail able
from Bri dgest one of Yokohama, Japan and marketed under the tradenane
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202 comprises that area of the engaging component which is suwrrounded by the
- outer region 220 including the longitudinal outer edges 212 and the lateral outer
B edges 214 and 216. In preferred embodiments, t'he__'.-.central region 218 comprises
- ‘relatively smaller bonds, such as center bonds 211 -_as shown in Figure 6B, or
o 'al'tei'natively a smaller number of bonds that are siifiilar in size to the edge bonds
210. In fact, it may be desirable to chose a bond pattem that does not comprise any
bonds in the central region 218. In preferred embodlments comprising center bonds
211 wh:ch are generally smaller in area than the edge ‘bonds 210. the center bonds
211 are preferably less than about 66%. and more preferablv less than about 25% of
the sxze of the edge bonds 210. - (As used herem, the;_ term "area" refers to the plan
vnew area of each individual bond as viewed from above.) The center bonds 211
may: be used to help ensure that the central reglon 8 of the engaging component
202 will not be easily unjoined from the underlymg structure

€D

The edge mechanical bonds 210 of the pre nt invention may be of any
suitable size, shape density or conﬁguranon Howe t. in preferred embodiments,
as shown in Figures 6A and B, the edge mec_ nical bonds 210 are generally
elliptical in shape and are oriented such that the F'major axis is nonparallel to either
the longxmdxnal outer edges 212 or the Iatera! outer’edges 214 and 216 of the

_ cngagmg component 202. It is preferred that the edge mechanical bonds 210 are
;_genexfally similar in shape and orientation to one _anq_l_;ge__r creating a bonding pattern




make the diaper relatively easy to apply. One material that works

especially well is a lam nate nade with elastoneric scrim (TN2510) from
Conwed Pl astics. The | am nate typically consists of 3-5 | ayers,

i ncl udi ng tWeo58ksegd The | ayers other than the scrim pref Q@R}s\ﬁ 104391
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generally I'n the center of the ear panels. (As used herein, the term"Il ow

bond zones" ref ers to portiqgns . of the lamnate conprising a relatively
| ower frequency of In preff F’H‘Ef{ Fmbediments, dacluding ccentqry mechanicak bpndso Ahbditaisea

or bonds that preferred!thit thelcynteemiechianical bordo2l bardslatively stalleihab titdedpenes
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218. The center mechamcal nds 211 of the presem mvennon may be of any

suitable size. shape density or configuration. However. in preferred embodiments.
as shown in Figure 6B. the center mechanical bonds are generally ellipticai in shape.
It is preferred that the center mechanical bonds 211 are generally similar in shape
and size to one another, creating a generally repetitive bonding pattern that extends
throughout the central region 218. (Embodiments are contemplated wherein the
center mechanical bonds 211 extend at least partially into the outer region 220.) In
preferred embodiments, the center mechanical bonds 211 should occupy less than
about 20%. more preferably less than about 10%, and most preferably less than
about 7% of the area of the central region 220. This will assure that the center
mechanical bonds 211 do not damage too many engaging elements 206, and thus.
will not signiﬁbantiy reduce the effectiveness of the engaging component 202 or the
overall fastening system 200. B

The percentage of area occupied by the bonds is preferably measured by
examining a representative sample of the engaging component 202 under a
microscope. The sample is viewed under the microscope from directly above the



| am nate in those zones. One exanple of an ear panel conprising

differenti al bonding is shown in Figure 7. wherein the individual bond
sites are degj 250. The di aper 20 additi onal rises
a fastening 3&@9@#&%@0 The fastening system 200 pernits tﬂgﬁﬂ@§ﬁﬂ? 1
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1974; and U.S. Patent f4 662,875 entltl Art e |ss ec?
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Di sposal  of Absﬂér@?ﬂk d%rsxignfte% system wherein the engaging component 202 is different from
the landing component 204 but is engageable therewith.

In one preferred -embodiment, the landing component 204 comprises a
plurality of fiber elements. such as a loop fastening material. that engage the
engaging elements 206 of the engaging component 202. The loop fastening material
may be manufactured from a wide range of materials to provide fiber elements.
preferebly loops. Suitable materials include woven materials. nonwovens, nylons.
polyesters, polypropylenes, or any other known loop fastening materials or
combination of these materials. One suitable loop fastening material is a nonwoven
available from Minnesota Mining and Manufacturing Company, St. Paul. Minnesota
under the trade designation EBL. A preferred loop fastening materiat comprises 2
number of shaped engaging elements projecting from a woven backing such as the
commercially available material designated Guilford 18904 available from Guilford
Mills of Greensboro. NC. Other suitable landing components are available from the
Minnesota Mining and Manufacturing Company of St. Paul, Minnesota under the
trade designation KLT. An inexpensive loop fastening material and a method of
making the same is described in U.S. Patent 5.032,122, entitled "Loop Fastening
Material For Fastening Device and Method of Making Same” issued to Noel et al..



I ssued to Scripps on Septenber 26, 1989; and U. S. Patent 4.846.815 entitled
"Di sposabl e Di aper Having an | nproved Fastening Device" issued to Scripps
on July 11, 1989. An exanple of a fastening system having

conbi nat i oNV0971365ﬁéchan| cal / adhesi ve fasteners is @described iPCTHISS7/04301
4,946.527 entitled "Pressure- Sensitive Adhesiwve Fastener and Met hod
of Maki ng Sane" issued to Battrell on spAugust 7. 1990. Each of these
patents are incorporated herein by reference. : In a preferred
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Thus, the hook, fasteni r]g material may manuf act ur e roma w e range
of materials. F—’E“ﬁ%F‘athe_ engagi ng el ements 206 .. may have any shape
such as hooks, "T's' "mushroons” or any other shape‘as are wel | knomn

in the art. Suitabl qult“% ?‘L P&&%ﬂ@gn%lbggmnggwtﬁ%g& ro Iene

any conbi natign of ese’ referre hoo
materials '@P@fnaméht an{ ectqdma | not limjted tefadtm\rqsmqhsswwehamd eresswre

trade desi gnatulteasoBd), o0 by * combitiatio 4Bere6Y. h Furthes fiié rspekifio Mondiagt H'Q

i er 1, 3 ULTLgyd U LR i o @%“fa
CS300, M5 andh ahayclanding compRneaK(sirdre tp cthehdiaper 2 on Preferably, rthcefandingr s

descri bed in Uoﬁpoﬁaﬁ@m!zoérsq%sea%ﬂ?ﬂkldid €24 bg%aﬂssﬁdnﬂssh@é\b&m which
Cc

Prong" issued _to Thomas Cctober, 2b 1991, vvhr IS |ncorporat ed herein by
ref erence. may cover any pomono its backing.

The elemertts_ of the fastening system 200 may:_._be disposed on either the
garment facing surfaqe 40 or the body facing surface42 of the diaper 20. In a
preferred embodimient. however. the fastening e!emen'tsf"_ére disposed on the diaper
20 such that the fasteners do not irritate the wearer's skin.: In addition. the fastening
elements. including'the engaging components 202 and tli‘é ' landing component(s) 204
may either be discrete- separate elements affixed to the dtaper 20 or unitary elements
which are neither dmded nor discontinuous with another element of the diaper 20.
such as the topsheet’ 24 or the backsheet 26. It should be noted that the engaging
components 202 and the landing component(s) 204 may be of any shape and size.
Further, embodtments are contemplated wherein the engagmg components 202, the
landing components- 704 -or both are not continuous, but rather include a number of
individual members that provide the requisite fastemng.ﬁcharactenstxcs and to allow
for the best fit fora br_o_ad range of wearers.

In many emb_r_'j_tiir_nems of the present invention, most of the waist hoop stress



WD 97/ 36566
PCT/ US97/ 04391 ' 25

The engagi ngwipspregt s 202 may be joined to the absorbent art ipghpfydd¥ofsy
suitabl e means. They may be directly joined with any portion of the ear

panel s 62 and 64. such as the material conprising the inner surface of
the ear panel 67. or the mat eri al conpr£bing the outer surface of the
panel 69. or noynted on i nt er nedi at e nenber, such as a tape tab or
ot her tab menberS "%‘&F‘ié‘“@?glﬂ}hﬁf@?wﬁ SyStemat00; hsaseéheredt. the tammi Twpisthe
engagi ng conponéiwobp 208&sst eetesao ety fqpessaha 42 cfead:d G4 througlftue tl‘ié’lﬁi\lﬁt te@idnis Ql-lr es
8A-D. Figure 8A agi Wt S|n

and A f 'iﬂ]eedlgﬂ’ég g »ﬂ%ﬂctﬂgﬁﬁ sur ?xg ﬂnal@gg the time'w §H ger
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shows the emngeBarial cfﬁm&e&é geéfbtallinseiciént th ddnfolhe®ht P&ne?éjmdaﬁle”tg

the i nner surface t he .ear panel 67 ext.en I war omt

di stal edge 68 &‘d?ﬁﬂdggrwﬂﬁwpéﬁess g°“‘\ﬁﬁf"§ﬂ°‘?‘§g ﬁtfe@awé ti§ designaddo be

| east two | ayer sapablegaf beidg milisdoont be offigagemevith supplemearnt fast@fing | cddmi@i.
th t

Wi a separa em{%daﬂap@%dln%cg%cw fad] eﬁlﬂ ﬂi?érv\g% gfl'ler ly coﬁﬁﬂ%@ éﬂqeg? {ne

i nner surface OL?S r 'gqpne ext endi rom
edge 68 of the P‘ega*ﬂa teg &9 (dirggt gply) 6‘?{@“ tWIIW@rgfesFlfgmé g 3petifios
t he engagi ngredetermined tegléhid. jThuscidisidehbrally prefigted thatthé edagieS@Ridortfs

e oo, ) oB0% fomerisslih ind AseRBle i SOTE b el By R contio 2 Tarae
di stal edge 68 Pertippef emh epan@nel 62 or 6t adiagent dre distal edgen H8it a‘hxsaﬂanvdy 1280
may be of any sirepefesmfvl pfovidid b¥Ehe CABRYIH g&aﬁbheﬁglzmhhsnhmmnmk%k;fé&

ncl udi ng singl e terials ar Lanmn he tah o ara

s et Bl 200 wesiRy e opRnoh ERHR TR sheuld itistang e “iaissobaps s forces
mat eri al s whi chnomallmmosllated witheal diaperghai is beingwainator ohekhat ischeiniefifiéd wRhe
wovens, and nOrexErsr beltitetdfed, RaﬂéeE%ff esifit mw@sdsmrm]s hg%m,;m?

tab or the separate ter| ol ne ear

means known in qspl%cu(xﬁ? ﬁleP?Fg° BE? dl'ﬂﬂ" of the Peesert H’é’&'ﬂ“on are b?rembe

ul trasound, adhdescrited withregandeo die ditfiérenoWhisthdopircinférfies. or ot her

bondi ng neans. In any of the above-described configurations. it
may be desirable to |imt the _ amount of extensibility of the material to
whi ch the engagi ng d8npfefseed embpdiments jof the gresemyjinventiony thet longimudinal edges

possi bi l ity thaal2jofite egaging ceﬂ@aﬁemgzomﬁyrbegéne?ﬂ& paralfeld withPthe ﬁﬂ%‘nﬂhﬁal

menber may resUlehehithel {0 GIHEEhAent GHRIL Ss 2wty 1g{u-et eor%ﬂaS Fbe at an angle

to the longitudinal centerline 100, as shown in Figures 1 and 3. Providing the

engaging components 202 at an angle to the longitudinal centerline 100 of the
absorbent article has at least two benefits. (An alternative to angling the engaging
components 202 is to fasten the engaging components 202 to their corresponding
landing components 204 at an angle.) When the engaging components 202 are
angled, as shown in Figures 1 and 3. at least a portion of the longitudinal
outboardmost end 214 is laterally inboard of the longitudinal inboardmost end 216.
The line parallel to the laterally inboardmost longitudinal edge 212 is hereinafier
referred to as the "closure member major axis A". In this configuration. the
engaging components 202 are located such that skin marking on the upper thigh is
generally avoided. despite the motions of the wearer. Further, keeping the
longitudinal outboardmost ends 214 separated laterally helps keep the chassis 22 to
maintain proper fit during use. ' Also. with this approach. the entire fastener can fit
into and not straddle the wearer's leg crease, as angled tapes do which risks skin
marking.



bei ng separated when a force is applied, thus reducing their fastening
per f or mance. One way to reduce the extensibility of the material to which
t he engagi ng conponent 202 is joined is to nechanically bond the

substrate swolb7aésss it | oses nost of its extension propertlls@r,ggyﬂ,, ?ﬁomas

relatively inextensible. Alternatively, coatings may be applied to
substrate or materials may be chosen which,are WO 97/ 36566
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relatively inextensible. (As used herein, the term"inextensible" generally
refers to materials which elongate Iess than 10% when a force of

greater than 150 grAklemptivghy. as shewn dppFigueesafi- Dmﬂ'chﬁeﬁltmgasaohotasoﬁmn
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used herein, mlwﬂﬂcﬂ?ﬂ?ﬂﬂ@r HOotthe @b%ﬂtbeIﬁfanmi@sbup!;fertddthmehts heat ,
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the fasteni ngpedReACHe" twd 'kl ifboafl 3RS "oiiR™BP B! 1afeddily YREDAHLSS
longitudinal outer edge 212. Preferably, as described above, the closure member
major axis A will cénverge toward the longitudinal centerline as it moves away from
the lateral centerlin_é 102 of the absorbent article toward the end edge 52 in the rear
waist region 44 (when in a flat out configuration).

As shown in Figure 2. the fastening system 200 of the present invention
preferably comprises a first ear panel closure member 30, a second ear panel closure
member 31, and a pair of third closure members 33. The first ear panel closure
member 30 prefembly comprises an engaging component 202 and is preferably
disposed adjacent the first ear panel's distal edge 68 on the inner surface 67. The
first ear panel closure member 30 may either be a discrete separate element affixed
to the diaper 20 or a unitary piece of material that is neither divided nor
discontinuous with an element of the diaper 20. When the diaper 20 is constructed.
the second ear panel closure memb. 31 engages one of the third closure members
33 1o fasten the rear waist region 44 1o the front waist region 46.

The second ear panel closure member 31 preferably comprises an engaging
component 202 and is preferably disposed adjacent the second ear panel's distal edge
68. on the inner surface 67. The second ear panel closure member 31 may either be
a discrete separate el_é;me‘m affixed to the diaper 20 or 2 unitary piece of material that



bondi ng typically damages at |east sone of the engaging elements 206 of the
engagi ng conponent 202. causing sone change in the fastening perfornance of

t he CONPORRIb7/36568!S - is preferred that a mechanical bond

chosen t hat securely bonds the engagi ng conponent 202 to the a sor be%?l
article wthout damagi ng too nmany of the engaging el enents 206. Sui t abl e
results can be achieved by mechanically bBndi ng the engagi ng conponent

at predeterm ned | ocatians, al on at least its |lon di nal outer edges
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whi l e minim zi ngméhe samecdiregtion hseti:cemq;rsurface 67 ofirie 03 [ROEIGE) 62 or 64. As used
PCT/ US97/ 04391 herein, the term "fastening surface" refers to the surf of a fasténi element tha
mechani cal bonds 211 o t nts t.hus ﬁ% (51
conponent's overhff8ags %Mlﬂb&ggg?‘ﬁ‘%ﬁﬁﬁﬁ acerpf Q"Q‘Wetn F“‘B%ﬁmf@‘ 8%’16’“ other

f ast eni ng psuffacenafrang elementpHihiealidpet.r products such as the di aper 20
of the clainmed invention in which the fastening el enents control the

maj ority of the ear panel when in use, The inplication of this control
of the ear panel is tihst thindeglpsursmember B3 preferahly\compaises at jigast gne landing

tmr)]verrent s of | t heompaﬁait maikpb&d&ﬁnﬂé frofit fjva@ts @g@gmmmmreﬂsmsépm :
the . engag E”g ?ig%ﬂsrﬁ S5t lsineh{ 4RBied, e P R BN e
204. iappe2@ auchnthatythe fastening sudfanti fagesithe tweeares. ﬂmwver rcni&ogunems 6A
and B are t BRUgsHterhglahd dH&ekptﬂehﬁufdeélagmx%ymB&rgﬁ is ﬁhf Qferhfidls
T ini o W S R
patterns shown tapshéeg2iedndhe Meﬁeéhmboﬂmne the thitchelosmre member 38 dobhmprises
engaging el enengieglbwb skgirite dikscithe pitfids driifedsGR tetirst GRisOR M6 Examples
of preferred configurations of the present invention comprising two landing
components 204 are shown in Figures 2 and 3. Such configurations can help to
ensure a proper waist circumference and proper tensioning for the diaper to perform
as either a conventional diaper or a pull-on. Another means for assuring proper
tensioning and fit can be provided by the use of a single third closure member 33
with indicia indicating the proper positioning of each of the ear panel closure
members 30 and 31 thereon. (Discrete individual landing components 204, as
shown in Figures 2 and 3, may also be provided with indicia thereon.)

The third closure member(s) 33 may take on any suitable shape or size. In
one preferred embodiment, as shown in Figure 3, the third closure 33 member
comprises two distinct landing components which are generally in the shape of
parallelograms. In such embodiments, it may be desirable for the landing
components 204 comprised in the third closure member 33 to be configured such
that their major axis is at an angle to both the longitudinal centerline 100 and the
lateral centerline 102 of the absorbent article. It is preferred that the major axis of
the landing components 204 be angled laterally outwardly as it extends away from
the lateral centerline 102 towards the end edge 52 in the front waist region 46. It is



t he engagi ng conponent 202 such that engagi ng conponent's fastening

per f or mance Is not significantly jeopardi zed. The central region 218 of
t he engagi ng conponent 202 conprises that area of the engaging
conponent Wii9al36$66 surrounded by the outer region 220 i neCTdisogoidoe

| ongi tudi nal outer edges 212 and the lateral outer edges 214 and 216.
In preferred embodi nents, the central regddn 218 conprises relatively

smal | er bonds, such as center bonds 211 as shown i-n Figure 6B, or
al ternativel yalao prafedred thatitheciandihg Rompenema 20410 tsd thiddaclosube Friektbet Qatﬂée
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present i nven202compdgtelyeoveflamthe landing terhpeneni(z)E204sdrape) density or
configuration. However, in preferred enbodi nents, = as shown in Figures 6A
and B, the edge mechani cal bonds 210 are nerally elliptical in shape
and are oriented sthgnpresent ipyRation alsooprefsral gblw@mnsxsﬁsaaa#méqrcmg ra¢embesr75. t he
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engagi ng co re nechani ca s

are  gener gpq%r&’sgrﬁ%oaqd 5{5'%5%%% nj} ﬁ?‘%ﬁt 4 g}‘et g‘gs‘gn At GRS 46cr£‘a?| ng a
bondi ng patt @referred emqu;ngrm 3I656wn in Figure 1. the reinforcing member 75 is

PC;” UC319 7]{ 043 Ei:fh:ferably dxsposed at least pamally comcldent with the third cltlasure mlgt%ber s ““ht h ?t
extends from er al . engr a al.ong each o
The " | e darhhfedh i eih s EBSdst el dierserth SR ulihe? 1l o SSine

cont enpl at ed wﬁ)ewoecln or overlaphelteshgeldrhpcm edweyenthat ﬂmorezmtxendt Hinited tonl y.
one | ongit Ud'tgfﬁeb Srezﬂazdxrect corﬁﬁcﬁ%‘?}boﬁé‘gﬁ&h&g AREPARGMinelG £E the

edge nechanic }i‘
comemplated w rein the comeldent elements are separated by one or more layers

between the elements.) The remforcmg member 75 may help prevent the backsheet
26 of the diaper from tearing or deforming when the elements of the fastening
system 200 are disengaged. (As used herein. the term “"disengaged” refers to the
fastening system 200 elements when they are not in contact with each other.)
Accordingly. the reinforcing member 75 may help to ensure that the fastening
system 200 maintains its ability to be refastened or used more than once. and
preferably many times. The reinforcing member 75 may also act to help prevent the
first waist region 46 from collapsing or rolling over when the diaper is being worn,
thus. ensuring a better fit throughout the duration of use.

The reinforcing member 75 can be a separate member or members joined
with the diaper 20 or an integral part of one or more of" the elements of the diaper 20
in at least the first waist region 46. Further. the remforcmg member 75 may take on
any size or shape and may be dlsposed on the inner or outer surface of the backsheet
26. on the inner or outer surface of the topsheet 24, or Jomed to any other element of
the diaper 20 in at least the first waist reglon 46. The remforcmg member 75 may
comprise any materials that will prov:de the remforcmg characteristics desired by
the user. including. but not limited to. woven material. nonwoven material. films.



along the entire |ongitudinal edge 212. In such enbodinents it is preferred

that the lateral |y inboard outer region 220 conprises the edge
nmechani cal 10.) The bondi ng pattern preferably c

series of ed d9(7 hani cal bonds 210 in a generally repeti?%@s%@?ﬁrn
However, it is contenplated that the edge nechani cal bonds 210 may
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portion of the edge nechani cal bond(s) 210 overlap at |least a portion
of the structure generally underlylng t he en . mponent 202. as
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t he center rrechanl cal ctg gh tend . at %1 rtlaII t he
outer region 226°taipmentassembly o2 d’Y%ﬁ?gjm e ‘éﬁ?‘gfs ’ﬁb pIuze on

bonds 211 shoul &Cbcszdpyoﬂ thes Welamn and catnpltte @86 constmiciorfef alid \idpes sint dan

about 10% and gRafentidil & ,gﬁlgbyanloﬂss t han about 7% of the area of the
central region 220. This assure that the center mechani cal bonds
211 do not danage too nmany engagi ng el enents 206, and thus. w | not

significantly reduceAltamariédycthe \diapes maf bé fizted ng alg n@amﬁrimranmﬂt-onO& gunt t he
overal | fasteni ed
Elgx@ga&xag‘ 490 dzag:er mc?y be constr;mgd g&fe&?iv %gﬁatese@éw?eabe%r%%é

by the bonds is atrve sa
of the engaging léﬁﬁmam@ﬁf om the, yeezer. aAccorﬁhn@ ml&)@epemh@mﬁame first ﬂoma

under the m cromember 30 dispoded 6f the/inRBOIRfabd 67 of the first ear panel 62 and the second
car panel closure member 31 disposed on the inner surface 67 of the second ear
panel 64 with the third closure member 33 disposed on the garment facing surface
40 of the containment assembly 22 in the front waist region 46. This forms a pant-
like article having a waist hoop and a pair of leg openings. In this configuration, the
wearer's legs are directed through the leg openings. Once the wearer's legs are
through the leg openings, the diaper can then pull the waist hoop of the diaper up
over the wearer’s hips such that the waist hoop encircles the waist of the wearer. (It
should be noted that the wearer may be the diaperer in some cases, especially when
the wearer is a child in the toilet training stage or when the wearer is an aduit.)

Of course, the diaper of the present invention may be fitted to the wearer in
any other suitable manner, including a combination of the steps described above
with regard to the conventional and pull on embodiments. In any configuration. the
refastenable fastening system 200 of the présem invention provides the user with
easy access to inspect the diaper 20 for soiling. Further. the fastening system 200
gives the user the option as to how the diaper 20 will be removed. The diaper 20
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whi ch the engagi ng el enents 206 ‘extend. The plan view area of each of

t he bonds 1 is nmeasured. The sumof the areas of th or
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211 is by the area of the sanple. The result is expressed as a
percentage. This is the percentage of j,grea occupi.ed by the bonds 210 or
21 1. ' The | andi ng conmponent 204 preferably conprises a

fastening el engpt bg Orgm%@ﬂ&%ﬁ*ﬁhﬁmw i Eﬂ?exeﬁga@é\ﬁg E@NPENMB! weker “;mlﬁﬁt the |

| andi ng conpongnt uf actured fr er

mat eri al s and HEREAZNE SRS qiﬁ@e@aﬁégaaga%?ﬂms S"%"éﬁu %fbéﬁig%%%‘g% ﬁgeaéh‘@‘éfgl ng
conponent 202.of thoengagiigdognpohnbsts 20 dormyits corresporptimglanding ¢ompgnentd 2Q# arsie
used horei ne " REEOT Y ABRETRLhAm daheihd Beirers waBETP POV 2V € ST S
define nmechani cal fastening systens wherein the engaging el enments of

t he engagi ng conponwme #aRicand ehibadinemsd mhecyaasemnvexﬁm haoerbéensitiustrated he

sanme confi gurat r.uct u f s s din
Brown et al. ‘#\Id' wﬂ“&g?g’%rgg‘ﬁ%t‘ﬁ%ﬁ H‘?\/ﬁ)dsé[ rﬁ'f\/g’{er |g'§$ 1 h@gd For
For mi ng Fast emhmséeﬂ andumﬁxﬁcan&msm hcsmaﬂ@saﬂmudmmnsrfm dher spinit and scopes,

Pat . : Abflﬁé‘ 33\7&11;185“ 'ht fsﬁﬂereﬁié% %ﬂerﬁéﬁ't&'c@@eﬁﬂ&h@ Hﬁﬁeﬁd&%laﬂ@m%@cm e
Absor bent Gar 921? teé di.stinct
conpl ement ar y chpRgasntand |'%°45§%4!1°ns tl}%r éﬁen ‘I”éhlﬂe "gn‘?f?%e 0 yrrgh{erff‘Wﬁ‘é’P& n

t he engagi ng conponent 202 is different from t he | andi ng conponent 204
but is engageable therewith. In one preferred enbodi nent, the

| andi ng conponent 204 conprises a plurality of fiber elenents, such as a
| oop fastening material, that engage the engagi ng el enents 206 of the
engagi ng conponent 202. The | oop fastening naterial may be manufact ured
froma w de range of naterials to provide fiber elenments. - preferably

| oops. Suitable materials include woven materials. nonwovens, nylons.

pol yesters, polypropyl enes, or any other known | oop fastening naterials or
conbi nation.of these materials. One suitable |oop.fasteni ng material is a .
nonwoven avail able from M nnesota M ning and Manufacturing Conpany, St.
Paul . M nnesot a under the trade designation EBL. A preferred | oop
fastening material conprises a nunber of shaped engagi ng el enents
projecting froma woven backi ng such as the commercially avail abl e
materi al designated Guil ford 18904 available from Guilford



MIls of Geensboro. NC. Oth ndi ng conmponents are avail abl e
fromthe M nnesota M r‘l iﬁﬂ‘ g EI’I ng Conpany of St. Paul.

M nnesota u &F%S tr atson* KLT. An i nexpen5| ve | i ng
mat eri al 39 od of maki ng the sane is described in U g E’ate"?ﬂ

5, 032, 122. entitled "Loop Fastening Material For "Fastening Device and
Met hod of Making Sane" issued to Noel et al37 WO 97/ 36566

PCT/ US97/ 04391 . 30 July
16. 1991. which application is incorporated herein by reference. Anot her

sui table | andi nGWHATPIREMAIMEDISal is described in U S Patent 5.326.612
entitled - - -"Nonwoven Femal e nponent for Refastenabl e Fastening Device

and Met hod of Maki ng the Sane" issued to David J.K Goulait on July 5.
1994. which is hereby i ncor por%t ed by ref erencgsherel n. Yet other
sui tabl e | andi nd confehabsotben; articie hayag & refastenable {3stening; sygtem gllovring cthe

Application Serial NabsodBdn?articttlé berfitictlted wearer in &bmmuﬁmd?emighrmfiﬁm

For Refastenabl e Fas e il ed
June 6. 1994 in the t“g’@@ &ﬁgﬁ&@gdﬁ%ﬁé’% 5’%&%“%%%&&%? ceﬁ?ﬁﬁﬁ%ﬁ
Serial No. 08/ 287.574bsmbﬂmm1dleddmpmmn Femal e Conponent For

Ref ast enabl e Fasteni ng Device" filed August 9. 1994 in the nanes of Wllie

F. King et al. and U.S. Patent Serh 08/ 374. 269, entitled "Fenal e
Conponent For ast 8RABRETEL SRR hBMFe ARt VS FoBiaR A FPIohTeeioB08 | n
t he names of Carl L. fiBer waistregionaa pair of longitudinal elipes, hdody figirgosupfanent

204 may be joined with th?f%%&ﬁerﬁ@a&){ ‘?sﬂr)f ste of Kiﬂ&%d{rrfaélgf stiffhce.

including but not limte esi ves
ul trasound, or any comnbi n&%’i’GPP‘a%Fb@FemHMPPH@FS‘“SWé%ﬁ?EE‘r #.béclﬁbmuwged

Bat ter 35 descri beﬂ albm/ealwl fopsheeq aind ﬁoabktﬁbaﬂgawhrp@;meﬁwmetW&nZ% may
e used to join t he 204 to the diaper 20
Preferably, the |anding @ %egn%nfgzﬁw c?&%g%f is joirned with the diaper 20
by neans of an adhesive bond which = may cover any portion of its

backi ng. byhe i elaRbineri® firdt Rer pael @ftbﬂtﬁn@a&mm S8 afdy fidth one

di sposed on either the of said longitudinal edges of said containment assembly in said rear

waist region, said first ear panel havi:ig a proximal edge joined with
said containment assembly, a distal edge spaced laterally outwardly
from said proximal edge, an inner surface. and an outer surface:

c) an elastomeric second ear panel extejz_x‘d_ing laterally outwardly from
the other of said longitudinal edges of §éid containment assembly in
said rear waist region. said second ear: panel having a proximal edge
joined with said containment assembly, a distal edge spaced laterally
outwardly from said proximal edge, an inner surface. and an outer
surface: and :

d) a refastenable mechanical fastening system comprising:

i) a first closure member dlsposed adjacent said distal edge of
sand first ear panel; '

i) a second closure member dispo: ed adjacent said distal edge of
said second ear panel; '




garnment facing surface cing surface 42 of the diaper 20.
In a . preferred enbo Q ﬁﬂgﬁﬂg @ the fastening el enents are disposed
on the di aper 20 suc ners do not irritate the wearer's
skin. I n adgotonassest he fastenlng el ements. including tfma;g*&&g
‘conponents 202 and the | andi ng conponent (s) 204 may either crete
separate elenents affixed to the diaper 20 unitary el enents whi ch
are neither divided nor discontinuous with nother el enent of the diaper

20. such as the topsheet 24 or the backsheet 26. It should be noted

t hat the engagi ng conponents 202 and the | andi ng conmponent(s) 204 may
be of any shape and si ze. sﬁurﬁﬂaebzosmmemmnaﬁi 348 @W%&nﬂ%‘?ﬂ#&‘?re' n

t he engagi ng conponents 202, are

not continuous, but rather i nS?'{’;’o}éavéP%ﬁm}EP Bﬁmr;?é)pqnﬁﬂ?q}f’alﬂ?“ﬁé%eﬂ’ﬂfhat
provide the requisite fasteni nf ophesedclateral siitersedgesl 4m oatet aegion com@fisihB e

best it for a broad range of sdbfgifdinal and said laell GREY eBRGLIPILS "

t he present invention, nost of the waist %vp ress

PCT/ US97/ 04391 region surrounde said outer reglon the3 Eenﬂ'al reglpg
transm tted through the fastehaving myateemaitﬂﬂrst(:l%sunesndnlmrbeing joine& td &4id
"wai st hoop stress" refe t.Qqt S e

t hroughout the wai st regions ﬁ%t dld Q?d g&%&ﬁ ?16%2& |ap %%-Wf?ﬁ topsaid

di aper is worn including the $acapd Wﬂ'em“@lhe di aper is being fitted to
the wearer or being renoved.) However, tradltlonal tape tabs and

mechani cal fasteners are,. ﬁenerg{\%l nsuffl at to contrt}l t he, ear panel s
or unable to wit hst¥d tHhe! ?gi‘“ﬁaﬁﬁ‘ §f ispesed 4n sqid tront wajst regionen h o

di aper that is designed to besaid garmemdbting clurfaed 0§ spidl ¢anthinmemr asséhblyeven .
with supplenental fastening edgiroute closure mIﬁxBE'z‘ Béxﬁﬁ'%hgé%%g@a% ghﬁﬁ{ cal

fastening systems generally c r|se | scr

oriented to direct only certa‘i %.'Eﬁm A siat’ §§°‘?‘8r@8§”?6“ CIRREE| 0] #s to
predet erm ned regi ons. Thus, defines wgistdwap] y preferred that the engagi ng
conponent s 202 conpri sed in the fastening system 200 of the present

I nvention control a large portion of .each ear panel 62 or 64 adj acent
the distal edges 68. This rellhéabsgrbent artigle charactarized in:thatospid Sirstyand\saided by

t he engagi ng conponents 202 (second Ubkuragnﬁnmlaeéjaﬁedto saitMea a@éls?\ﬁbp\/\ﬂ

in Figures 1-3) should wthst Hg t%ng@ds-tn Qo oneﬁgﬁaéo&c?%ﬁ r?g rmal ly

‘associ ated with a diaper that |s bein 8%d to
t he hanical bond in said outer region juxtaposed each of said

longltudmal outer edges, said waist hoop preferably having a
relaxed state circumference between about 280mm and about
360mm and a fully stretched circumference between about
550mm and about 600mm when a force less than about 2000
grams is appﬁed. ' '

)

The absorbent article of Claim 1 wherein said longitudinal outer edges of
said first and said second closure members are disposed at an angle to said
longitudinal centerline and said lateral centerline of the absorbent article.

3. The absorbent article of any of the preceding qlaims wherein said first and
said second closure members each have a closu'te member major axis which
is at an angle to said Ionguudmal and said lateral centerline of the absorbent
article. '



wear er or being remvedLllmﬂﬂEmnwtﬂﬁs t hat woul d be considered to be
normal | y associ at eIk " i t he di aper of the present

i nvention arggdyigisdsbef ore described with regard to t he dil;é‘l?ﬁﬁ?oasi
wai st hoop circunferences. In preferred enbodi nents o e

present invention, the |ongitudinal edges 212 of the engagi ng conmponents
202 may be generally parallel wth the Iong??udi nal centerline 100 of

t he absorbent article, as shown in Figure 2. or may be at an angle to

t he I ongitudinal centerline 100, as shown in Figures 1 and 3. Providing the
engagi ng conpongnts 7R abdorknt ARHIE of Any € thPbdditk BRIMSE WHeRlih sB8 90

t he absorbent artjcle. has at | epst Lo .bene%.%s._(.An alternative to,

angl i ng the engagi ngsecon%ﬁﬁﬁlffﬁé'ﬂﬁ:’g TEEOMPIISS At KO §NERINE SeMPgnemnpdirhnt s
202 to their corresppmtiraidy compasaiihediook spmpemins o2®Koak amhioap gipe. fasidileen t he
engagi ng conponents 202 are angl ed, as shown in Figures 1 and 3. at

| east a portion_of the | ongitudinal out hoardnost_  end 214 is laterally

i nboard of the Pongi {B&iRRsAbens AsslgnRf ank @f the grecedingnelaims, avherain | saigl third

the |at ﬁr al |?/ i nboar elondé menidet tottlprisds aﬂdﬂﬁnéﬁé’mbé‘nehg\ﬂiiﬂﬁ?ie‘férablg ﬁbﬁxfp%ésed
to as the "closure r | i ‘. ln,this configuration. e

engagi ng comnponent s ggoeogréem*p%ég@:ocfsas@gﬁaf‘ﬁé?ol’s??‘ﬁ?' IR 'ng on the upper
thighis general ly avoi ded despite the notions of the wearer. Further,

keepi ng t he _d..ongirnedaaaaébesumeﬁr@m@tom_é%rgckéingeo@aﬁ@t@ﬁe&ﬁtﬁfﬂaheé {fl}g' ps
keep the chassis 22 to mai nt ai &Pé)rv%prr fit duri ng lg%{e s&,e#*\%tf f;ﬂés
ARERPIST ' S

approach. the entir eYP58: SRANSES A asteRgrs, ol
| eg crease, as angl emhdtraqehsnickd fastemdys.r i sks skin mar ki ng. WO
97/ 36566

PCT/ US97/ 04391 . : Lo 32
Al ternatively, ‘as shifinabsaracpyapicle of any of dhe preseding laimsoyherein said cthird
nenbers. 30 and 31. diespreememben epmipsices1dpairt fdiserer RBGAHEEleMeNS VeFithted

Further, the engagi q&e&ﬂ?}g&?@g&%ég%r may be sinilar or different in size

and/ or shape. In pre ments, the nultiple engaging
conponents shoul d be arranged to gain the benefits described above with

regard to the @i ngl eheRBidisent article of any of the preceding claims further comprising a pair
of front ear flaps disposed in said front waist region and extending
longitudinally outwardly from said containment assembly, said front ear
flaps preferably being extensible.

9. - The absorbent article of any of the preceding claims further comprising a pair
of front ear flaps disposed in said front waist region juxtaposed said
longitudinal edges of said containment assembly, each of said front ear flaps
comprising at least one fold, said front ear flaps preferably being releasably
bonded in a folded configuration.

10.  The absorbent article of Claim 18 wherein said first ear panel and said
second ear pane] each comprise a tab member which extends laterally beyond
the distal edges of the ear panels. said first closure member being joined with
said tab member extending from said distal edge of said first ear panel and
said second closure member being joined with said tab member extending
from said distal edge of said second ear panel.

1. The absorbent article of any of the preceding claims wherein said bondirig
~ pattern comprises discrete edge mechanical bonds located along both of said



engagi ng components cclosure menber major axis A" in nmulti-
conponent enbodi rrentl H ﬂuﬂ iﬁﬂgn the laterally inboardnost points of
n .S be

each engagi ng corgone cl osure nenber major axis A wll
nonpar al | elyd 836566 L N€ | ONgi tudi nal centerline 100 of the ab
article. In preferred enbodi nents. t he cl osure nmenber major axi ls“%?lwi |1

converge toward the |ongitudinal centerli 95 100 as it noves away from
the lateral centerline 102 of the absorbe article:toward the end edge
52 in the rear waist region 44 (when in a flat out configuration). In yet
anot her enbodi ment, as shown in Figure 9D. the engagi ng conponent 202 may

tz)tiza | Si Egl e menbgfitudinah dmafrveqigeeromeaumiogoga? |m§1ﬁhﬁd4%hmakedéﬂaﬁégoﬁﬂge$

. In suc enbodi nents, it i r rr t hat..t he cl.osure nenber  ngj or
axis A be drawn ed&%%esﬁ‘dﬁéget’ﬂ%hgﬁi?&%ﬂq%? eERTALY FIREURS frommone o saiche

| ateral |y i nboar dndaferal outet edegs tsHid @ppasingolatesal putez tdge. Baidfmechhniyal boads
described above, t igefela8RUbdndBERRAlly ellipliBAiCh dvibe hAVvinth lal mﬁﬁp\éﬁis%ikﬁ‘é?rd

t he | ongi t udi nal centerliege aﬁt'tﬁmves“ﬁ\ﬁ\% from Tagﬁ at er al
centerline 102 of 0RBPARIE] t9,either spid;lenglt PYer e8es AEisald) iterabouter edges. r ear
wai st region 44 (when in a flat out configuration). As shown in
Figure 2. thejhast gni em. 200 _of r.e At | ref erably
conprises a fil?'st gg%r%gﬁéﬁﬁtcﬁ‘é%r (e)?ﬁag%bqgr%pﬁ ﬁgédsulé{\éﬁ%h J’éar_ eéngqm‘fﬂs%re
menber 31, and a p&fmenfmedhanigalc bonds cloptrdeins BBl cpawalf iregion.c saidpaemtr

cl osure rrenger %g&ﬁ%@%ﬁ&*{&ﬁ;@ga@ﬁ thin ﬁm%or&rﬁﬁﬂpﬁéﬂtgﬁ%ssﬁw e
preferably i spQs adj.acen 4rs at_panel ''s distal. edge 0, e
i nner surface 67. ﬁfg'al e .‘P?’stgﬂ?rﬁﬁalﬁﬁ h@?&?ﬂﬁ‘e?ﬁﬁfﬁ%fn gg s?fﬂyarg? PEe‘P‘dBe a
di screte separate e¢nsrabnegior. fand auore preferabheless thae rbald Topercent oif tsaid \argn efte of .
material that is neijRegudlegigied nor di sconti nuous with an el ement of

t he di aper 20. \Wen the diaper 20 is constructed. the second ear panel
closure [err] engages one of the third cl osure nenbers 33 to fasten the
rear wai st reb3.on FHe hissortient amiolet ofumysif theeprecedind claims wherein said whist Ksypond

| cl . : : | . ' t
202 hnd 1 s pr et or ol g Lean B iE Bekree ABoLE el AR oo MR AT,

68. on the inner sitbastestehed ciiqumizrensedischatwaemabowt| 359mme and rabeut 6Q0mamy
either be a di scwhérafapeless thaflaboBIR000/dranss ik dpplitd prefliralil® betifket labdut

II;EIT} ‘arsg?/pbzgg 1Of n?d(ﬁﬁxhahlndtaggﬁt 380mm EYI\Q s%’ f%ﬁ? gﬁ'etched circumference is between
' about 600mm and about 700mm when a force less than about 2000 grams is
applied, and more preferably wherein said hip hoop relaxed circumference is
between about 550mm and about 750mm and said fully stretched -
circumference is between about 1000mm and about 1450mm when 2 force
less than about 3000 grams is applied. '

14.  The absorbent article of any of the preceding clai;hs wherein each said center
mechanical bond and each said edge mechanica_l"_bond has an area and said
area of each said center mechanical bond is less than about 66 percent of said
area of said edge mechanical bond, more preferably less than about 25
percent of said area of said edge mechanical bond. |

15.  The absorbent article of any of the preceding clai;_i_)_s__wherein said waist hoop
exhibits a recovery force of greater than about 250 grams when said waist
hoop circumference is between about 340mm anfd"ié;_bout 390mm.



33 is neither divided nor discontinuous with an el enment of the diaper
20 such as the topsheet 24. \Wen the diaper 20 is constructed. the
second ear pPRO/3EsEQSUr € - " nmenber 31 engages one of the thipgrgkesiskss
menbers 33 to fasten the rear wai st region 44 to the front wal st
region 46. (It should be noted that either or both of the ear panel

cl osure nenbers 30 or 31 nay be di sposed_on the outer surface 69 of the

ear panels so long as at |east a portlo/rsof the fastening surface of the

cl osure nenber . faces the sane direction as the inner surface 67 of the
ear panel (s) 62 or 64. As used herein. the term"fastening surface"
refers to the surface of a fastening el enent that i s, engageable with
the fastening surface of another fastening el enment or t her

surface of any el ement ofzjhe diaper.) Thg’ third cl osure nenber
33 preferably conprisgg é? |east one | anding conponent 204 di sposed in
the front wai st region 45} The third chosure/ﬁgﬁber 33 is preferably a
separate el enent di spos¢g e—40—of—the

are However . F
sTre@nenber 33 s
gion 46 or othegs

In one preferged
at |least two separate

di aper 20 such that the [f ask |
enbodi nment s are contjenplratpgd-
unitary with el ementgy-—~-
el ements of the diaper 40. okl
enbodi ment, the thi 8@ cHosune
di screte patches or areds ir jth GG
preferred configuratggong_ of ~:tlh.e_pr.e.se.n.t'.j.r.nze.n.’r..i_onlco gy ng two | andfng

conponents 204 are own a niFikgures 2 e{nd 3. Such:ctﬁrgi gurations can help
to ensure a proper Wd| st circunferénce and prépel |t eggioning for the

di aper to perform _ag eit\ger a conventional diaper for~a pull-on. Apother
means for assuring 'B?Op"e‘r;:' \tensioning and fit/ canli e@téovi ded by the use
of a single third cIosure}}manb‘er 33 j With ir'vdici n ating the pfoper

posi tioni ng of each the ear panel cliosure- ¢ e rs 30 and 31 thgreon.

(Discrete individua ?m"d‘i‘ﬁg cdnponent s 204. ak dhown in Figures P and
3, may al so be provided|{Jth i;ﬂdi cia thereon. _ 24 The third
- cl osure memnber (s 3 may it ake on any slitablfe shapelpt-gige. In o]
preferred enbodi "Q_a:; ::shovwﬁ in Figuge 3, jth i nd} cl osure 33 nenbkr

conprises two distinct F&ndiAg conponeint s WHi'Ch Qie]pgnerally in the ghape
of paral | el ogranms. | fnsuéh enbodi nents, i te&@8rable for th
| andi ng conponenﬁ_g_)ﬁ conprised injthe thir - ire menber 33 to be

at

configured such "i'}hs{r .maj or axys is at am ang| e to both the
| ongi tudi nal centerlinef100}and the .| at er al ce:ntéu' ine 102 of the

absorbent article. It i preferred thal the maj ors axi %Ltf-ﬂthe | andi ng

conmponents 204 be anglefl laterally outhardly as i} exp€nds away from
' )2 ,-~66

- /“67

Qf

N\

r—--—————--nd




the lateral centerline 102 towards the end edge 52 in the front wai st
region 46. It is WO 97/ 36566
PCT/ US97/ 04391 34 al so
preferred tRpbothdss andi ng conponents 204 of the third cl osur eeamusdsnd®3 be
configured so as to correspond to the angle of the first and second cl osure
nmenber s 30 and 31 when the diaper is fastened about the wearer. This
ensures that a sufficient portionéﬁf ach cl osure nenber engages with
each corresponding landing - comnpon / 8(Embodi nents are cont enpl at ed.
however, wherein the first and second cl osure nenbers 30 and 31 are not
necessarily configured such that they correspond to the angle of the
| andi ng component (s) 204. In such cases, the diaperer is left with t he
flexibility to fasten the fastening system 200 such that the engagi ng
conponent s 202 conpletely overlap the Ianmfisconponent(s) 204 or not.)
The present inventionéﬁggo preBdrably conpris reinf j ng menber 75.
The reinforcing nmenbe \S pref rably di spoded in tpe=M'rst wai st region
46 for the = purpdgse of aq to fhe draper 20 1n the first
wai st region 46. Inja S hodi geat - fas- 4hown i n Flg:hf . the
reinforcing menber 75 i er 3y V- dC3p0SE | east pgrit addy
S herein, the
term"coincident” refNers to qhe ent s Jof t hg dla ed 1that in/Sone way
touch or overlap. It oul d be oted,{ howeyer t ahlthe te/mis not limted
to t hose el ements tYat and R ect c ﬁhth 0 anot her. Thus,
enbodi nents are cont ¥npl dtled-wher-ei n-the-cai-ntildent’ el.enents are
separated by one or nore hayers bet ween t he elenemts.) The reinforcing.
menber 75 may hel p prevent) t e backsheet 26 of it hi¢|di aper fromtearing
or deform ng when the el gnfent’y of the fastening ,’ sqsten1200 are
di sengaged. (As used hergiin, the term "di sengage¢” grs to the
fasteni ng system 200 el e ‘hts mhen they are not tn cdhtact wi th each
ot her.) Accordi ngly. {tthe rennfor0|ng nenber:?S nHy#help to ensure that
f

the fastening - syfl-em mailntains its ability tailhe refastened or used
nore than once and préferabhy many tlnes Tﬁe reifhffor ci ng nenber 75 may

also act to help prevent |the /+ \ "
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first waist region 46 fromcollapsing or rolling over when the diaper is
bei ng worn. thus, ensuring a better fit throughout the duration of use.

The reinforgj er 75 can be a separate nenber or nenbers p@EI0SH04391
oS AE

with the di r an integral part of one or nore of the el enments of

t he di aper 20 in at least the first waist region 46. Further. the
reinforcing nmenber 75 may take on si ze or shape and may be di sposed
on the inner or outer surface of thezﬁaggkheet 26. on the inner or outer
surface of the topsheet 24, or joined to any other el enent of t he di aper
20 in at least the first waist region 46. The reinforcing nenber 75 may
conprise any materials that will provide the reinforcing characteristics
desi red by the user, including, but not limted to. woven naterial .
nonwoven nmaterial, fi WD 97/ 36566

PCT/ US97/ 04391 ";%‘ 35
foanms, gl ues, coatings, hanlcal or chem cal alterations of any
elenent(s) of the _ape et 0f the above.

The di aper 20 is may be Rppli \godent i ona
configuration. To do so/ Whe. vai preferably placed
under the wearer' ol 1.9, b 1 200 s preferabl y
t hen drawn bet weeb2-+ Q[ €T

preferably the front waist regio s
of the wearer. The di aperer sfferan :
62 or the second ear pganel ' }}then1a ound the - wai st
of the wearer. The di apeyer then em 'a' g oenber 30

di sposed on the ifner surgpce\b7 ifrét edr fanel 62 and the
second ear panel closyye menbey, 3‘ [ J

the second ear panel $4-with the W I\ JOJ3 Ub /St
t he garnent facing Su:@g{"w‘l . “.---s\: f # "nv J.senbly 22 in the
front wai st region 46 ThIS ans a wa = 7 each side of the
wear er and conpl etes t“. Cons -ctlon bfzkpe dlape a conventi onal
configuration. . R o _




Alternatively, the diaper my be fitted to the wearer in a pull-on, or pant
configuration. The di aper may be constructed generally as stated above
before the di aper is placed on the wearer. Accordingly, the diaperer
engages the two sisebosure menber 30 di sposed on the inner ggriuadwosad of
the first ear panel 62 and the second ear panel closure nenber 31

di sposed on the inner surface 67 of the second ear panel 64 with the
third closure nmenber 33 di sposed on the ment facing surface 40 of

t he contai nment assenbly 22 in the froﬁi i St region 46. This forns a

pant - i ke article having a waist hoop and a pair of |eg openings. In
this configuration, the wearer's |legs are directed through the | eg
openi ngs. Once the wearer's legs are t hrough the | eg openi ngs, the

di aper can then pull the waist hoop of the diaper up over the wearer's
hi ps such that the wai st hoop encircles the waist of the wearer. (It

shoul d be noted that the wearer_nmay be the diaperer in sone cases,
especi al |l y when t hggv [ [ toil et # ni ng stage or

when the wearer is an adulit.) urse, theg diaper of the
present invention may be---m- D RS 2T her suitable
manner, including a conbi @GEEXofk &t LRe<si ‘~*’Eyove with regard
to the conventional and pu'"—"-"”“‘"“*'”‘“‘““*"“““‘*“|guration, t he

refastenabl e fastening system 200 o6f the present invention provides the
user with easy access to inggeet the diaper 20 for soiling. Further, the
fastening system 200 gi ves e user the option as to how the diaper 20
will be renmoved. The di aper 20 IPI@P 94 36566

PCT/ US97/ 04391 36 can be
removed by pulling the diaper 20 down and of f the wearer without

di sengagi ng the el enents of the fastening system 200. or by di sengagi ng at

| east one of the engagi ng conponents 202 formits corresponding

| andi ng conponent 204 and renovi ng the diaper 20 from around the
wearer's wai st.




Whi |l e particul ar enbodi nents of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various

ot her changew3esggl nodi ficati ons can be nade without departi he
spirit and scope of the invention. It is therefore intendedpgghégﬂ%§91n
t he appended clains all such changes and nodifications that are within
the scope of this invention. VKEE]E?GSGG

PCT/ US97/ 04391 4 37 VHAT
IS CLAIMED | S: - 1. An absorbent articlsyghaving a refastenable

fastening systemall ow ng the 220
a wearer in a conventional configurati
configuration. a longitudinal centerl
absorbent article conprising:
having a rear wai st region, a g@
wai st region, a pair of longit
and a garnment facing surface 208
sai d contai nment assenbly c
to said topsheet. and an ab bET
t opsheet and sai d backsheet;
panel extending laterally outwarg
| ongi tudi nal edges of said contzy D%
wai st region, said first ear panel edge joined with
sai d contai nnent assenbly, a distal paced | aterally outwardly
fromsaid proxi mal. edge, an inner surface, and'Q} oquA surface:

c) an el astomeric second ear panel extending lMaterally outwardly from

agsor papparticle to be fitted to
i/ a pull-on
A é@#?erline, t he
tai nment assenbly
front

Fa/fong sur f ace.
n backsheet | oi ned
dd between said

of said
2epi d rear




the other of said |ongitudinal edges of said containnent assenbly in
said rear wai st region. said second ear panel having a proxinmal edge
joined with said containment assenbly, a distal edge spaced |aterally
outwardly frwosmsesespr oxi mal edge, an inner surface, and an ouPER/USIT/04391

surface: and d) a refastenabl e mechani cal fastening system
conpri si ng: i) a first closure nmenber di sposed

adj acent said dlstal edge of : said first ear

panel ; i) a se@o/n@ cl osur e, menber di sposed adj acent
sai d distal edge of sai d second ear panel;

WD 97/ 36566 ‘

PCT/ US97/ 04391 - 38

said first closure nmenber and said second cl osure nenber

each having a pair of opposed |ongitudinal outer edges, a pair

of opposed | ateral outer edges, an outer § ion conprising

said longitudinal and said |ateral outer e g and a central

regi on surrounded by said outer regi gl the cgntral regi on 24
havi ng an area, said first closure bei n joi-

first and said second cl osure nenber NS :
second ear panel;

in said front wai st region org8
surface of said contalnnent assenj
cl osure nenber i
cl osure nenber

25.3J | .254J | sl




define a wai st hoop; t he absorbent article
characterized in that said first and said second
cl osure nenbews sar3esge0i ned to said ear panels with PCT/US97/04391
bonds arranged in a pattern having at | east one edge

mechani cal bond in said outer region juxtaposed each of said

| ongi tudi nal outer edges, said waist hﬁﬁffgreferably havi ng a

rel axed state circunference between ab 80mMm and about

360mm and a fully stretched circunference between about

550mm and about 600nn1mhen a force Iess an about - 2000

grans i s applied. The absor artlé%e of Cdaim1l wherein said
| ongi t udi nal outer edges of sai d and sai d second closure
menbers are di sposed at a -Longi tudi nal centerline

and said lateral centerline of the absorbent |cI 3. The
absorbent article of any of the preceding cl mherein id first and
sai d second closgfegfeT?z%s each have a cl osure nenber nga axi s which
is at an angle t L& gitudinal and said |lateral centerline of the
absor bent article. WO 97/ 36566

PCT/ US97/ 04391 39 4.

The absorbent article of any of the preceding clains wherein said first and
second cl osure nenbers conprise at |east two engagi ng conponents which
preferably conprise the hook conponent of a hook and | oop type fastener.

5. The absorbent article of any of the preceding claims wherein said
third cl osure nenber conprisg9 a | andi ng conponent. which
preferably conprises the loop co nt of a hook and | oop type
fast ener. ‘;7 Jr,/WWE’\i

- \\767 ;" ;. .. l 202

Fig. 8B




6. The absorbent article of any of the preceding clains wherein said
fastening system conpri ses adhesive fasteners, or a conbination
of adhesive fasteners and nechani cal fasteners. 7. The
absorbent artwodmsésde any of the preceding clains wherein said PaTVEE7/04391
cl osure nenber conprises a pair of discrete fastening el enents separated

| ateral ly fromeach other. 8. The absorbent article of any of the
preceding clains further conprising a g§¢f - of front ear flaps

di sposed in'said front waist region an ﬂBendlng - | ongi tudinal ly
outwardly from said contai nnent assenbly, said front ear fl aps
preferably being extensible. 9. :-The absorbent article of any of the
precedi ng clains further conp |A|ng a pair of front ear flaps

di sposed in said f:PO2 eqgi on j uxtaposed sald | ongi t udi na
edges of said contain ggg:e ply, each of said front ear flaps
conprising at |east ong f© Jaid front ear flaps preferably being

rel easably ponded i nla fp] ded configuration. 10. The
absorbent article of /O ai n said first ear. panel and said

second ear.pangguga pris¢g a tab nenber which extends |aterally beyond
the distal edg e ganel s. said first closure nenber being joined
W th sai ¢ t&k nber extending from sai d 20243 edge of, gai d
first ear panel and 7 sai d second cl osure L& . fi ned with
said tab nenber extendlng fromsaid distgl ssige ua” econd
ear panel . I?ﬁyg alQdAbent article of any o g%ﬁ%@ &ng \cl ai ns
wherein said bondlng pattern conprises dis§réete g pcliani ca

bonds | ocated al ong both of said WD 97/ 36566
PCT/U897/04391 3




40

_ | ongi tudi nal outer edges o
second cIosure menber s. sald ed
f said | at e

ext endi ng fr.om
| at er al out_e ﬁ@f

sai d mecH AP AT Ao Buew,

ge mechani cal
ral _outer edges to sa|"u
NET

‘GB, GE, :

eneral | [,

gOnp T al s ° m@ﬁ&ﬂ%ﬁ‘l%ﬂg O L igr ‘
edged.6D lnterna!!@ml Pate'ﬂ@a%&a@w?ent arti ¢l e pfnZmsrogbns, h&mﬁmbng cl ai N8O 97/36566
furtHer ggmpuamupﬁmqs Ad4B 18/00 cent er mchani cal bonds | ocated in said

centrlal region. said center npé Bﬂﬂ?ﬁﬁﬂ%ﬂbyln3°F@§%wWH§H°qn
about}..20 percent of-said area of said central referabu%

| ess |(@iaintemations! Agpligstiondimbery s aPEI/EOURY (%Pem*ed s"“’ AL, A% BR,

KG KP

Sgﬁdngegt’%ﬁ%gﬁ% d,gss t h?.ﬁ _I_ngr (é%sor

precégﬁg_ cl.ai s whereln sai d wai st hoop
bet wa WPWONMM a and
ci r cunf er eHCE™Y betmeeﬁm %H%?gggﬁgbtan
| ess [t han about 2000 grams is applied pref
300nm('ahelpmimut THE (RROCEER] &5 GAMBEE, II!JSjUsdt Peet
about|:600nTPeh & Gemble PlezeSinsimatiy IR 5204 U e |

appl i Qf&a HRGETOKENR! SE@) Akbsy s3EFoRieRsaSBilve,
bet wgen abaudinn&BOHnszasrmsnhomEs,M&mmd 7854

circunfereﬁ@&ﬂ¥§wbg%§§$8;§mrdi

| ess fthan ; %ﬁﬂﬁq

any gf the” precedlng cl ai s mhereln each s
JHMAwahRFERdteﬁgeine% Abei Pregter [§o

bond:
P ch s ﬁ%r SHEEHﬂﬂ”catmtuﬁﬂT“P? 0%
al

of ed
area [of s e nechanlcal bond, nore pr
percgnt of said area of said edge mechanig
artidle of any of the preceding clainms whe
exhi gi;ts a recovery force of greater than

hoop | C|rcunference i s between about 340mm

ent Ogn,s%’g‘ KRKZ.LCLKLR'
ent acs, LT/, w mmnco MW, MX, NO, Nz.,

H«Ptﬂexaweﬂaéﬁr%hﬁt§Keﬁcumﬂ@-
UA, UG; UZ, 1N, YU , KE, ,

M), European patent 2 BESCH, OE K, ES,
er abl g, lmeﬁmnmammu MC, NL, PT, SE), OAPI patent
ched BFRIFR €6.EhEM. A, Bb M\, NE, SN, TD,

ess thah about 2000 grans is
hi p hoop rel axed circunference is

v

| Rubblfshed | stretched
about Wighyjng chLeporyr ce

14. The absorbent article of
aid center mechani cal
teds an area and said area

s than about 66 percent of said
ef erably | ess than about 25

al bond. . 15. The absor bent
rein said wai st hoop

about 250:grans when sai d wai st
and about 390nm

e Absorbent amales such as disposable di-
wﬂ&nwmmmmnmd%dmwrmumsumm
ing pants and the like,-having elastomeric ear
-panels and & faswning syswm thit provides the

| user with: different options as to how the ab-

_ sorbentaniclemaybeﬁttedtomdremoved

/| from the wearer. " The absorbent articles al-

| low: thie wearer to choose between conventional

.-wwpﬂkmdmmwummnmmmwmramwm&

| tions thereof, and properly and comfortably fit

| a:large range of: weares sizes. Further, the ab-

-:wﬂmummdacmﬂnpﬂkdmumﬁmaﬁma

‘pant. This feature is provided by the ear pan-

| els ‘which:maintain sufficient tension to hold

‘| the diaper ‘on.the wearer throughout the pe-

“riod of use without harming the ‘wearer’s skin,

| while providing enough stretch to allow the di-

{aperto be pulled upordown over the wearer’s

| hips. The fastening system is refastenable for

“convenience yet strong enough to maintainthe
duyxulaﬁmuwdammmmmmvnmmnbm

-coming detached 'if the: diaper is pulled on or

ot‘f the wearer
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