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10 FIELD OF THE | NVENTI ON The present invention relates to forned

substrat es capabl e of assum ng a macroscopi ¢ three-di mensi onal
configurations, and nore particularly, to flexible 15 substrates having.

t hr ee-di nensi onal configurations that can be useful in both durable and

di sposabl e products, including, but not limted to, disposable absorbent
articles such as disposabl e diapers, incontinence garnents, training pants,
fem ni ne hygi ene garnents, bandages and the like. 20
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absorbent articl apers to recelve and contaln urine and ot her
body exudates. Absorbent articles function both to contain the discharged
materials and to isolate these materials from25 -the body of the wearer
and fromthe wearer's garments and bed clothing. Early prior art disposable
di apers were generally flat conposite sheets which were fitted to a baby in
a flat state or incorporated geonetric folding to achieve a suitable "baby
shape.” A mgjor in-use problemw th these prior art diapers is that 30 gaps
bet ween the’diaper and the baby's body tended to devel op due to the

sem -rigid nature of the absor berFIRIGOF 3B INVMENTIONer t he di aper had

been worn for a period of time. The gaps permtted | eakage fromthe

di sposabl e di aper, thereby creating danp or wetted outer clothing and

beddi ng around the b&hs pressnt inventiororalates tatformed substeatest eapahisnel essuning a
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| proved T 15 ansubgt(r)antes nvrlrggn threce- 1 ae%sﬁ)rnla coll&fghranons that can be useful in both durable
and disposable products, including, but not limited to, disposable absorbent articles
such as disposable diapers, incontinence garments, training pants, feminine hygiene

garments, bandages and the like.

2 BACKGROUND OF THE INVENTION
Infants and other incontinent individuals wear absorbent articles such as
diapers to receive and contain urine and other body exudates. Absorbent articles
function both to contain the discharged materials and to isolate these materials from
25 the body of the wearer and from the wearer's garments and bed clothing.
Early prior art disposable diapers were generally flat composite sheets which
were fitted to a baby in a flat state or incorporated geometric folding to achieve a
suitable "baby shape." A major in-use problem with these prior art diapers is that
30  gaps between the diaper and the baby's body tended to develop due to the semi-rigid -
nature of the absorbent body, especially after the diaper had been worn for a period
of time. The gaps permitted leakage from the disposable diaper, thereby creating
damp or wetted outer clothing and bedding around the baby.

38 One solution to the aforementioned problem is the use of elastics in the leg
openings of the diaper to provide improved fit and containment characteristics. An
example of such a prior art disposable diaper is disclosed in U.S. Pat. No. 3,860,003

issued to Buell on January 14, 1975. While elasticized diapers such as those
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exanpl e of such a prior art disposable diaper is disclosed in U S. Pat. No.
3,860,003 issued to Buell on January 14, 1975. Wile elasticized diapers ~

such as those WO 97/ 47264 2 -
PCT/ US97/ W8P7# 24l osed in Buel | have achi eved wi despread BEUERt ANCa and
commerci al success, the elasticized diapers still have a tendency to gap

and therefore |eak periodically. A disposable diaper which conforns readily
to the contours of the wearer's 5 body offers many benefits including
confort, performance, containnment and the like. By nore readily conform ng
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and inexpensively than simlar

The advantages of a three-dimensional article are provided by the

~ incorporation of one or more formed substrates. Generally, such formed substrates

15 comprise elongated zones which are incrementally stretched so as to increase their
surface pathlength and boundary zones with shorter surface pathlengths disposed
adjacent the elongated zone. - The incrementally stretched elongated zone along with

the boundary zones provides the substrate with a three-dimensional configuration
without added forces or elastics. Thus, three-dimensional articles, as described

20  herein, can be manufactured more quickly, easily and inexpensively than similar
products currently in the market, thereby reducing their overall cost. '

Thus, an object of the present invention is to provide an absorbent article
comprising a formed substrate capable of assuming a macroscopic three-dimensional
25 configuration.

Another object of the present invention to provide an absorbent article with a
topsheet and/or backsheet comprising a formed substrate capable of assuming a
macroscopic three-dimensional configuration in a relaxed condition.
30 _ _
Yet another object of the present invention to provide an absorbent article
with a topsheet and/or backsheet comprising a formed substrate capable of assuming
a macroscopic three-dimensional configuration in a relaxed condition without added
elastics. '
35
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PCT/[ US97/ 09978 These and ot her objects of the present invention will be
nor e readi|ySapparent when consim&mm ol | owi ng

description and when taken in conjunction with acconpanying draw ngs. 5
SUMVARY OF THE | NVENTLON The present invention is dli>r cted t n absor bent
article having a pai rTBY POTEBGLUSRIORIS HUPSES ek absoRFt Feicle Hying,a pair of
absor bent assentdppokal longitadinahedgesf @nl hglhwlinie an ubsaibemuassembhc having iaticinner

and a backsheet 'fa!:i(r)nig ns‘iacfle «Wl& Qntorﬁ?er'ofuaéi%rg SE&(E 'aﬂg a backsheet joined with the outer facing
10 side of the absor_berit assembly. The backsheet includes a formed substrate
comprising a first boundary zone having a first surface pathlength and a second
boundary zone having a second surface pathlength. The first and the second surface
pathlengths are preferably measured when the formed substrate is in a relaxed
condition. The backsheet also includes an elongated zone located at least partially
15 between the first boundary zone and the second boundary zone. The elongated zone
comprises incrementally stretched regions which result in the elongated zone being
-elongated in a first direction of elongation and having a third surface pathlength
measured when the formed substrate is in the relaxed condition. The third surface
pathlength is greater than either the first. pathlength or the second pathlength such
20 that the backsheet ta.keé on a macroscopic three-dimensional configuration when the
backsheet is in a relaxed condition.

BRIEF DESCRIPTION OF THE DRAWINGS

25 ~ While the specification concludes with claims particularly pointing out and
distinctly claiming the present invention, it is believed that the present invention will
be better understood from the following description taken in conjunction with the
accompanying drawings in which like reference numerals identify like elements.

30 R FIG. 1 is a plan view of one embodiment of a sanitary napkixi of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted
configuration.

" FIG. 2 is a perspective view of the sanitary napkin of FIG. 1 showing the
3s  formed substrate in a macroscopic three-dimensional configuration.
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FIG. 7 is another alternative embodiment of the formed substrate of the
- present invention shown in a relaxed configuration.

15 FIG. 8 is yet another alternative embodi;nént of the formed substrate of the
present invention shown in a relaxed configuration.

FIG. 9 is one embodiment of an incremental stretching system that can be
‘used to form the incremental stretching regions of the present invention.
20 -
FIG. 10 is another embodiment of an incremental stretching system that can
be used to form the incremental stretching regions of the present invention.

FIG. 11 is a plan view of one embodiment of a diapér of the present
25 invention, with the backsheet facing the viewer, shown in a flat, uncontracted
configuration. '

FIG. 12 is a plan view of another embodiment of a diaper of the present
invention, with the backsheet facing the vie{wer,_shown in a flat, uncontracted
30  configuration.

FIG. 13 is a plan view of yet another embodiment of a diaper of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted
configuration. '

35
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FIG 3 is a d¥9934%bdtional view of the sanitary napkin of Fl G PAURTEN B

i s one enbodi nent of the formed substrate of the present invention shown in
a relaxed configuration. FIG 5 is an alternative enbodi nent of the forned
substrate of the present invention shown in a relaxed configuration. FIG 6
I s anot her enbodi nent of the formed substrate of the present 10 invention

shown in a rel axed cqG 34highiphkih viewof yEt hﬁotﬁ%xﬁ@édtﬁieﬁ%f@ﬁiab@r Sffbﬂcﬂré?eﬂt
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t he formed substosfigurafion.ne present invention shown in a rel axed
configuration. FIG 9 is one enbodiment of an increnmental stretching system
that can be used to formthe increnental stretching regions of the present
invention. 29 FIG 1FIGs1ansaipian wewmfiyetanothér embodimeanefa diapet ofthelpresgnt
system that can d lhe
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‘the viewer, shown i n‘i{lsf Itlgt'sa@’ YIEY Q8 9E jment ot aper 6F the present
10 invention, with the backsheet facing the viewer, shown in a ﬂax uncontracted

. configuration.

FIG. 17 is a plan view of yet another embodiment of a diaper of the present
invention, with the backsheet facmg the viewer, shown in a flat, uncontracted
15 configuration.

FIG. 18 is a perspective view of a portion of one embodiment of the formed
substrate of the present invention.

20 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

2s  various exudates discharged from the body. The term "disposable” is used herein to
describe absorbent articles which are -not. intended to be laundered or otherwise
restored or reused as an absorbent article (i.e., they are intended to be discarded after
a single use, and, preferably, to be recycled, composted, or otherwise disposed of in
an environmentally compatible manner). A "unitary" absorbent article refers to
30 absorbent articles which are formed of separate parts united together to form a
- coordinated entity so that they do not require separate manipulative parts like a
separate holder and liner. Because of their single use nature, low cost materials and
methods of construction are highly desirable in disposable absorbent articles.

35 While the present invention will be described in the context a formed
substrate capable of assuming a macroscopic three-dimensional configuration which




FIG 13 is a plan view of yet another enbodi nent of a diaper of the present
I nvention, wth the backsheet facing the viewer, shown in a flat,
uncontracted configuration. 35 WO 97/ 47264

PCT/ USO7/WO8T4"264G 14 is a plan view of gyet another enbodi REHUSEH9Ryi aper
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anot her enbodi nent of a diaper of the present invention, with the backsheet
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configuration. Some examples of other uses of the present invention include
packaging materials such as blister packs, liners, or lids; shower caps and other
personal hygiene articles; bags; pouches; covers; tubes; condoms; belts, filters, etc.
10 The detailed description of one preferred configuration of the present invention and
its use as a backsheet on an absorbent article will allow one skﬂled in the art to

readily adapt the present invention to other applications.

A preferred embodiment of a unitary disposable absorbent article of the
15 present invention is the catamenial pad, sanitary napkin 20 shown in FIG. 1. As
. used herein, the term "sanitary napkin” refers to an absorbent article which is worn

- by females adjacent to the puderidal region generally extemal to the urogenital
region, and which is intended to absorb and contain menstrual fluids and other
vaginal discharges from the wearer's body (e.g., blood, menses, and urine).
20 Interlabial devices which reside partially within and parnal!y extemal to the wearer's
vestibule are ‘also within the scope of this invention. - As used herein, the term

"pudendal” refers to the externally visible female genitalia.

FIG. 1 is a plan view of a sanitary napkin 20 embodiment of the present -
25  invention in its flat out state with portions of the structure being cut-away to more
clearly show the construction of the sanitary napkin 20 and with the portion of the
sanitary napkin 20 which faces away from the wearer, oriented towards the viewer.
As shown in FIG. 1, the sanitary napkin 20 preferably comprises a liquid pervious
topsheet 24, a liquid impervious backsheet 26 joined to the topsheet 24, and an
30  absorbent assembly 25 positioned between the topsheet 24 and the backsheet 26.

The sanitary napkin 20 has two surfaces, a body-contacting surface or "body
surface” and a garment-facing or "garment surface”. The sanitary napkin 20 is
shown in FIG. 1 as viewed from its garment surface. The body surface is intended

35 to be worn adjacent to the body of the wearer while the garment surface is on the
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15 : _

In one preferred embodiment of the sanitad napkin 20, the topsheet 24 and
the backsheet 26 have length and width dimensions generally larger than those of
the absorbent assembly 25. The topsheet 24 and the backsheet 26 may extend
beyond the edges of the absorbent assembly 25 to thereby form the periphery 30 of
20 the sanitary napkin 20. .

The absorbent article preferably comprises an absorbent assembly 25. In

preferred embodiments the absorbent assembly 25 preferably comprisés an

_ absorbent core 28. The absorbent assembly.25 may include any absorbent core or
25 any other absorbent member which is capable of absorbing and retaining liquids
such as urine and/or menses. The absorbent assembly 25 has an inner facing surface

29, an outer surface 27, side edges, and end edges. The absorbent assembly 25 may

be manufactured in a wide variety of sizes and Sﬁapes (e.g., rectangular, hour-glass,
oval, dog bone, asymmetric, etc.) and from a wide variety of liquid-absorbent

30  materials commonly used in-sanitary napkins and other absorbent articles such as
comminuted wood pulp which is generally referred to as airfelt. Examples of other
suitable absorbent materials include creped cellulosic wading; meltblown polymers
including coform; chemically stiffened, modified or cross-linked cellulosic fibers;
synthetic fibers such as crimped polyester fibers; peat moss; tissue including. tissue

35 wraps and tissue laminates; absorbent foams; absorbent sponges; superabsorbent




packagi ng materials such as blister packs, liners, or lids; shower caps and
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a body- contacti ng surface or "body surface" and a garnent-facing or
“garnent surface” Exahplas;aabmmtrs&pkmresmrm ahtherabisorbehiGassémbly 25 efithe from

'ts garment Srlégén inven Q,e, axbeogé(scnw #°8.3.pdt N6, “4’890 678 issued to Weisman et al.
is  on September 9, 1986; U.S. Pat. No. 4,834,735 issued to Alemany et al. on May 30,
1989; U.S. Pat. No. 4,950,264 issued to Osborn on August 21, 1990; and European
Patent Application No. 0 198 683, The Procter & Gamble Company, published
October 22, 1986 .in the name of Duenk, et al. ' Each of these references is
incorporated herein by reference.
20 ' ' o -
The backsheet 26 and the topsheet 24 are preferably positioned adjacent the
outer surface 27 and the inner surface 29, respectively, of the absorbent assembly 25
and are preferably joined thereto and to each other by attachment means (not shown)
such as those well known inthe art. For example, the backsheet 26 and/or the
25 topsheet 24 may be secured to the absorbent assembly 25 or to each other by a
uniform continuous layer of adhesive, a paitemed layer of adhesive or an array of
separate lines, spirals, or spots of adhesive. '

Adhesives which have been found to be satisfactory are manufactured by H.

30 B. Fuller Company of St. Paul, Minnesota and marketed as HL-1258. An example
of a suitable attachment means comprising an opened pattern network of filaments

of adhesive is disclosed in U.S. Pat. No. 4,573,986 issued to Minetola et al. on
March 4, 1986, and which is incorporated herein by reference. Another suitable
attachment means comprising several lines of adhesive filaments swirled into a

35 pattern is illustrated by the apparatus and methods shown in U.S. Pat. No. 3,911,173
issued to Sprague, Jr. on October 7, 1975; U.S. Pat. No. 4,785,996 issued to Ziecker
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per pendi cul ag t Mearsor mnmxﬁaifmkseammxﬁmaﬁbaﬂwmwm%mr er into
front and back body halves). FIG | also shows that the sanitary napkin 20

has a periphery 30 which is defined by the outer edges of the sanitary
napkin 20 in which tfi'heltmpsgéettmﬁ ispreferhblyscampliaht ssaftfeelinig ad aow irritatingrtd the

d desi

haki n 20, t he PanEfs 3fm, | PulOB RpSheER 29115 JAREA pERIbuS peclificB M Yo
di mensi ons genemghses andfag émtehmwrem&s penstratehthroughoitsdhinkngsss Suitablexgpshent24
topsheet 24 ,andpmbhee Web r?[‘%ym it Wﬂ%ﬂ%cﬁ%%ﬁﬁ ahﬂ?nonwoven

absor bent assenbl eri phery 9 of 20 the sanitary
napki n 20. ma en s; polymeric matenals such ormed thermoplastic films,

apertured plastic films, and hydroformed thermoplastxc films; porous foams;
reticulated foams; reticulated thermoplasiic films; and thermoplastic scrims.
Suitable woven and nonwoven materials can be comprised of natural fibers (e.g.,
1s wood or cotton fibers), synthetic fibers (e.g., polymeric fibers sach as polyester,
polypropylene or polyethylene fibers) or from a combination of natural and
synthetic fibers. A preferred topsheet comprises an apertured formed film.
Apertured formed films are preferred for the topsheet because they are pervious to
body exudates and yet non-absorberit and have a reduced tendency to allow liquids
20 to pass back through and rewet the wearer's skin. Thus, the surface of the formed
film which is in contact with the body remains dry, thereby reducing body soiling
and creating a more comfortable feel for the wearer. Suitable formed films are
described in U.S. Patent 3,929,135 issued to Thompson on December 30, 1975; U.S.
Pat. No. 4,324,246 issued to ‘Mullane, et al. on April 13,-1982; U.S. Pat. No.
25 4,342,314 issued to Radel et al. on August 3, 1982; U.S. Pat. No. 4,463,045 issued
to Abr et al. on July 31, 1994; and U.S. Pat. No. 5,006,394 issued to Baird on April
9, 1991. Each of these patents are incorporated herein by reference. The preferred
topsheet for the present invention is a formed film described in one or more of the
above patents and marketed on sanitary napkins by The Procter & Gamble Company
30  of Cincinnati, Ohio as "DRI-WEAVE".

In-a preferred embodiment of the present invention, the body surface of the

topsheet 24 is hydrophilic so as to help liquid to transfer through the topsheet 24
faster than if the bociy surface was not hydrophilic so as to dimhinish the likelihood

35 that menstrual fluid will flow off the topsheet rather than flowing into and being

absorbed by the absorbent assembly 25. In a preferred embodiment where the




The absorbent article preferably conprises an absorbent assenbly 25. In
preferred enbodi nents the absorbent assenbly 25 preferably conprises-an
absorbent_ core 28. The absor bent assenbly 25 may include a ?jﬁﬁQWéﬁmg core
or 25 anYOVIabsor bent member whi ch itg capabl e of absor

retaining liquids such as urine and/or nenses. The absorbent assenbly 25
has an inner facing surface 29, an outer surface 27, side edges, and end
edges. The absorbent assenbly 25 may. be manufactured in a wide variety of

si zes and shapes (e.g., rectangul ar, hour-glass, oval, dog bone,
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of the absorbewulassenbly 25 and/or. the 5 absorbent core 28 may vary (e.g.,
t he absorbent core nay have varylng callper zones, hydrophilic gradients,

super absor bent grgdi ent or r, aver e den5|ty nd | ower verage basi s
wei ght adQui siti oﬁq‘f ﬁa‘\},}e ‘BYR%“’SF‘ @ P%&'@Ps"fa

napkin 20 wh:ch is genera]ly posmoned away from the wearer's skin and whlch
prevents the exudates absorbed and contained in the absorbent core 28 from wetting
articles which contact the sanitary napkin 20 such as bedsheets and undergarments.
Thus, the backsheet 26 is preferably impervious to liquids (e.g., menses and/or
15 urine) and is preferably manufactured from a thin plastic film, although other
flexible liquid impervious materials may also be used. As used herein, the term
- -"flexible" refers to materials which are compliant and will readily conform to the
- general shape and contours of article which the materials come in contact with. The
backsheet 26 may thus comprise a woven or nonwoven material, polymeric films
20 such as thermoplastic films of polyethylene or polypropylene, composite materials
such as a film-coated nonwoven material or materials including one or more
apertures or apertured regions. Preferably, the backsheet is a polyethylene or
polypropylene film having a thickness of from about 0.012 mm (0.5 mil) to about
0.015 mm (2.0 mil). Exemplary polyethylene films are manufactured by Clopay
25  Corporation of Cincinnati, Ohio under the. designation P18-1401 and by Ethyl
Corporation, Visqueen Division, of Terre Haute, Indiana, under the designation XP-
39385. The backsheet 26 is preferably embossed and/or matte finished to provide a
more cloth like appearance. Further, the backsheet 26 may permit vapors to escape
from the absorbent assembly 25 (i.e., breathable) while still preventing exudates

30 from passing through the backsheet 26. '

The backsheet 26 is preferably positioned adjacent the inner surface 29 of the
absorbent assembly 25 and is preferably joined thereto by any suitable attachment
means known in the art. For example, the backsheet 26 may be secured to the

35 absorbent assembly 25 by a uniform continuous layer of adhesive, a patterned layer
of adhesive, or an array of separate lines, spirals, or spots of adhesive. Adhesives



or structures). Further, the size and absorbent capacity of the absorbent
assenbl y 25 W@PSMd26tari ed to acconrmodate dififjerent users. Howe§ETUSPHPI8
total absorbent 10 capacity of the absorbent assenbly 25 should be
conpatible with the design | oading and the intended use of the sanitary
napki n 20. Exenpl ary absorbent structures for use as the absorbent assenbly
25 of the present invention are described in U S Pat. No..4,610,678 issued
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1s In a preferred embodiment of the present invention, the backsheet 26
comprises a formed substrate 80. As used herein, the term "formed substrate” refers
to a substrate that has been mechanically manipulated so as to provide the substrate
with the ability to assume a macroscopic, three-dimensional structure or geometry
while in a relaxed ':state,. As used herein, the term "relaxed condition" refers to the

20 condition of a substrate or a portion of a substrate that has no external elongation
forces being applied. The formed substrate 80 having a macroscopic three-
dimensional configuration has a number of advantages. The formed substrate 80
when used as a backsheet on a disposable absorbent article such as a diaper or
sanitary napkin can be made to more readily conform to the cbntou:s of the wearer's

2s body via the macroscopic three-dimensional configuration. By more readily
conforming to the contours of the wearer’s body, the absorbent article employing the
formed substrate 80 of the present invention will fit more snugly thereby reducing
leakage of body exudates. Furthermore, by conforming to the contours of the
wearer's body, the absorbent article employing the substrate of the present invention

30 will reduce red marking of the skin as the absorbent article can be designed to

reduce excessive tensional forces. | -

The Formed Substrate:

3 Figure 1 shows one embodiment of the formed substrate 80 of the present
invention. The formed substrate 80 is shown in a macroscopically uncontrac_:ted




attachnment nmeans conprising several |ines of adhesive filanents swirled

into a 35 pattern is illustrated by the apparatus and nethods shown-in
US Pat. No. 3,911,173 issued to Sprague, Jr. on Cctober 7’1’ 1975,‘7 U, S.
Pat. No. WO¥#Te&s | ssued to Zi ecker WO 97/ 47264 CT/US97/09

PCT/ US97/ 09978 9 et al. on Novenmber 22, 1978; and U.S. Pat. No. 4,842,666
i ssued to Werenicz on June 27, 1989. Each of these patents are

i ncorporated herein by reference. Alternatively, the attachnment neans nay
conpri se heat bonds, pressure bonds, ultrasonic bonds, dynam c nechani cal

bonds, or angorfigueationyia fote has beerh appliedSto. theaformed substiate 80 tnextend these
att achnent S ih 3 B€roftdvi gﬁm% .'ﬁﬁ%ﬁf ra
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t her nopl ast i tintiemental apwetching?l pt a%increndentally, stretthed’tirreferr e d irtérexitteptlyast i ¢
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fibers (e.g. theRpAARtb effebtiirmanétftieichigatiGh.yest er, pol ypropyl ene or _
pol yet hyl ene fibers) or froma conbination of natural and synthetic fibers.

A preferl’_‘bd- topsheet conprises an-apertured fornmed film
Any suitable method for providing incrementally stretched regions in the

substrate may be used. Some nonlimiting preferred methods for providing the
incrementally stretched regions are described in detail in U.S. Patent 5,143,679
.entitted "Method For Sequentially Stretching Zero Strain Stretch Laminate Web To .
15 Impart Elasticity Thereto Without Rupturing The Web" issued to Weber et al. on
September ‘1, 1992, which is hereby incorporated by reference. (Although the
. Weber et al. patent referenced above a method for sequentially stretching a laminate.
_.web, it is recognized that such methods may be used to stretch any suitable web,
including single ply and multiple ply webs, films laminates etc.) Alternatively, the
20 formed substrate 80 of the present invention may be provided with incrementally
stretched region by methods as described in U.S. Patent No. 5,518,801 entitled Web
Materials Exhibiting Elastic-Like Behavior, which issued to Chappell, et, al. on May
21, 1996, which is also incorporated by reference herein.

3 As shown in Figures 1, 4-8 and 11-18, the formed substrate 80 preferably
comprises an elongated zone 52, a pair of boundary zones 50, and a transition zone
57 disposed at least partially between the elongated zone 52 and the boundary zone
50. (The transition zone 57 is that portion of the substrate 50 which comprises
characteristics of both the elongated zone 52 and the boundary zone 50.) The
30  elongated zone 52 comprises incrementally stretched regions 54 which result in the
elongated zone 52 being elongated or extended in a first direction of elongation 90.
In one preferred embodiment, the first boundary zone 49 has a first surface
pathlength 82, the second boundary zone S1 has a second surface pathlength 84 and
the elongated zone 52 has a third surface pathlength 86, examples of which are
35 shown in Figure 18. (As used herein, the term "surface pathlength" refers to a
measurement along the topographic surface of the region or zone in question in a



Apertured fornmed filnms are preferred for the topsheet because theéJ are -
pervious to BMym4sRedat es and yet non-absorbent and have a red8E® SPUpWEBicy
to allow liquids 20 to pass back through and rewet the wearer's skin.
Thus, the surface of the forned filmwhich is in contact with the body
remai ns dry, thereby reducing body soiling and creating a nore confortable
feel for the wearer. Suitable fornmed filns are described in U S. Patent
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April 9, 1991. Each of.these patents are_ i.ncorporated her.ein.by reference.
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topsheet 24 is W@p&ﬂdengﬂmfmh:bmmm@mbdvmawa};&mﬂWt he

topsheet 24 faster than if the body surface was not hydrophilic so as to
dimnishthelikelih,ﬁ)éj 35 that nenstryal flui (11 flow off the topsheet
rather than flow ng glog EPRRyS 2 Mg @d"b@”&ﬂa ocated at deast pargially betwesn
In a preferjed wabothdRyzondFand §1 is inéfentetitAiR2Sfetched to %ive it a longer relaxed

10 L cor por at e HES TAHCTER Jhah 0 AHREE] S50 BRI b o ek
descri bed i n U bounBatycrones’@®hnd 41 ThisSliffereincédin pathlengths allows the substrate 80 to
take on a three-dimensional shape in a relaxed state without the use of elastics. In
some preferred embodiments, it may be desirable to join the formed substrate 80 to
1s - another element of the absorbent article which may help maintain the substrate in a
three-dimensional configuration. This may help ensure that the formed substrate 80
and thus the absorbent article, is provided in a three-dimensional shape. Otherwise,
the article may force the formed substrate into a relatively planar configuration.

20 It should be noted that the boundary zones 50 may take on any number of
shapes, so long as at least a portion of each of the boundary zones 50 is adjacent to
at least a portion of elongated zone 52. Thus, the transition zones 57 may be linear
(Figures 4-6) or curvilinear (Figures 7-8), solid (Figures 4-8) or intermittent (Figure
5), or any combination thereof. Further, while the formed substrate 80 may

25  comprise a single, generally regﬂar elongated zone 52, the formed substrate 80 may
comprise more than one elongated zone 52. For example, the elongated zones 52
may comprise a series of "bubbles” of incremental stretching interconnected to one
another to fit the buttocks of a baby. In -addition, the formed substrate 80 may

- comprise regions of differential incremental stretching or may comprise several

30  different types or directions of incremental stretching in any elongated zone 52. As
used herein, the phrase “differential incremental stretching" refers to incremental
stretching that provides the particular regions of the substrate with different shape
and/or stretch characteristics. (Generally, different regions comprising differential
incremental stretching will have different surface pathlengths. However,

3s  embodiments are contemplated wherein regions with differential incremental
stretching will have the same surface pathlength.) Example of differential




08/ 072, 660, entitled "Absorbent Article Having a a Nonwoven Apertured Film

Coversheet" filed on June 4, 1993 in the nanes of Aziz, et al., whichis -
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' least a portion of the boundary zone(s) 52 may be ring-rolled or incrementally

15 stretched as described below.

The boundary. zones 49.and 51 are separated from the elongated zone 52 by a -

transition zone 57. Within the transition zone 57, the surface topography of the

~ formed substrate 80 -transitions to accommodate the change from the surface

20 pathlength in the boundary zones 50 to the elongated pathlength of the elongated
zone 52. The width of the transition zone 57 may vary. Generally, the wider the
transition zone 57, the more gentle the transition between the boundary zones 50 and
the elongated zone 52. The transition between the boundary zone 50 and elongated
zone 52 is usually visually apparent by a change in surface appearance, but

25 identification may require microscopic study.. A border line 56 is established
generally in the center of the transition zone, for the purposes of determining which
direction to measure surface pathlength. One exainple of a border line 56 is shown
in Figure 18.

30 Figure 18 is an enlarged perspecﬁve view of a portion of one embodiment of
a portion of a formed substrate 80 of the present invention in which the topologically
flat, unaltered surface of the boundary zone 50 transitions to the rippled or pleated
incrementally stretched surface in the elongated zone 52. The transition occurs over
a surface consisting of the triangular ends which must exist in order for the surface

35  to be continuous. One skilled in the art will recognize that other geometries could



nore cloth |i ke appearance. Further, the backsheet 26 may perm
escape from tWe@9MEsAbent assenbly 25 (i.e.,jspreathable) y\/\/m | e gﬁ@??f/@ﬁé)
preventing exudates 30 from passing through t he backsheet 26. The
backsheet 26 is preferably positioned adjacent the inner surface 29 of the
absorbent assenbly 25 and is preferably joined thereto by any suitable
attachment means known in the art. For exanple, the backsheet 26 may be
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"Surface paﬁuength" or "pathlength" is defined as a length of a substrate or

15 any portion thereof measured on the surface of the formed substrate 80 generally
parallel to the border 56, as shown in Figure 18, between the elongated zone 52 and

the boundary zone when the portion of the formed substrate 80 is measured in an

* untensioned state. The surface pathlength is equivalent to the straight line spatial
distance between opposite ends of the portion of the formed substrate when the

20  substrate is pulled flat, without generating any tension in the formed substrate 80,
eliminating geometric folds, bends, wrinkles, or other "out of plane" structures. If

the substrate is very flexible, as is common for the substrate materials typically used

" in absorbent articles, it can normally be stretched into a substantially flat condition
without significant tension. However, it should be recognized by those skilled in the

25 art that if the geometric folds, bends, wrinkles, or other "out of plane" structures are
sufficiently stiff so as to i'e_quire tension in the substrate to flatten them, surface
pathlength must be measured by other known means. One example of measuring
surface pathlength without pulling the substrate flat is described in U.S. Patent No.
5,518,801 entitled Web Materials Exhibiting Elastic-Like Behavior, which issued to

30 Chappell, et, al. on May 21, 1996, which is hereby incorporated herein by reference.

For simple geometries such as that shown in Figures 1 and 11-14 where the
boundary zones are straight and parallel to each other, and the elongated zone 52 is
generally uniformly elongated in one direction parallel to the border line 56, surface

35  pathlength can be measured relatively easily. The boundary zone 50 and the
adjacent elongated zone 52 are cut apart generally along the border line 56 dividing




means or combinations of these attachment neans as are known in the art.
In a preferred embodi ment of the present invention, the bac
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uncont.ract eglongated zone 52 as a whole, it may be easier to get a proper measurement if the
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formed substrate 80 is cut into narrow strips that are parallel to the boundary zone
50. For example, in cases involving boundary zone(s) 50 with curved edges, the
curved border line 56 between the elongated zone 52 and boundary zone(s) 50 may
be divided into segments which can be reasonably approximated by straight lines.
The segments are marked in both the boundary zone 50 and the elongated zone 52

‘by linés drawn perpendicular to-the border line 56. - A sum of the pathlengths
. measured is determined for each zone (i.e. the sum of the pathlengths of all the

20

25

30
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segments measured generally equidistant from the border). In the case of curvilinear
or irregularly shaped elements, it may be more convenient to use a linear axis which
represents an average of the curvilinear element.

While the test method described above is useful for many of the substrates of
the present invention it is recognized that the test method may have to be modified
to accommodate some of the more complex substrate materials within the scope of
the present invention. |

Method of Making the Formed Substrate:

Preferred methods of forming the formed substrate(s) 80 of the present
invention include, but are not limited to embossing by mating plates or rolls,
thermoforming, high pressure hydraulic forming, or casting.

Preferably, an incremental stretching system is employed in elongating the
elongated zone 52 of the present invention. One preferred incremental stretching
system 300 is shown in FIG. 10. Incremental stretching system 300 preferably
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Referring now to Figure 9 there is shown another incremental stretching
system 350. Incremental stretching system 350 includes a pair of intermeshing
rollers 352 and 354. Rolier 352 includes smooth or grooved portions 355 and 356

20  spaced on either side of a tooth portion 357. Similarly, roller 354 includes a pair of
smooth or grooved portions 358 and 359 spaced on either side of a tooth portion
360. Tooth portions 357 and. 360 respectively preferably extend about the entire
circumference of rolls 302 and 304. Thus, 2 web material passing between roll 352
and 354 is strained in a discrete portions corresponding to portions 307 and 310

2s  which intermesh with one another to create strained and unstrained areas in the
material passing between rollers 352 and 354. This results in at least those portions
of the web being subjected to the incremental stretching being elongated in at least
the machine direction. The portions of the material passing between smooth
portions 355 and 359, and smooth portions 356 and 358, respectively, will be

30 generally unstrained and will remain in generally its precursor condition unless
otherwise processed.. The material which has been subjected to processing in rollers
352 and 354 will have two boundary zones 50 spaced apart by the elongated zone 52
having strained and unstrained areas, resembling the formed substrate 80 as shown
in FIG. 1. ‘ '

35




25 As shown in Figures 1, 4-8 and 11-18, the forned substrate 80
preferably conprises an el ongated zone 52, a pair of boundary zones 50, and
a transition zone 57 disposed at |east partlally bet ween the el ongat ed zane
52 and t HWOWGUMSAry zone 50. (The transitjgon zone 57 is t hRCHEIT8NBof the
substrate 50 which conprises characteristics of both the el ongated zone 52
and the boundary zone 50.) The 30 el ongated zone 52 conprises increnentally
stretched regions 54 which result in the el ongated zone 52 being el ongated
or extended in a first direction of elongation 90. In one preferred

enbodi nent, the fiYetandtherstitableznitodifiemtast aﬂ&menmum&mmﬂhhgn%@l
‘elhin;:fiﬁdzﬁﬁ Mgy 52 dFnploved 15 o B MR e Ak HBhemelHinbic ot B proeet ar o
35 shown in [Eivgotien ag set forthyde . SeP&ient 5.AA3,67 lentlﬂ%djf'lmﬁmdpﬁtmﬁmnwly
refers to a SRARHIMEPHb Si:laﬁpgtruéﬁ Lﬁﬂﬂ%mbqo%ﬁaﬁpﬂaﬂic1€§1?hér€@ Withgle Z0ne

I n question

PCT/ U897/i)995;‘elpam"8cﬁgo}%/7°5 WP%FF 13, Weber et al. op September 4, 199% aﬂ‘ér‘ﬁ-ﬁ Bagat al | y
p?r al lel” a elesssmm Qﬁtxﬂt;ét! avwrwraﬁhmenxml glﬁﬂw:ﬁe CB%MVWWWM ion
of axes and ele t e t he axes,qr
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per pendi cul aréfenenéehm’emo an ori ent ation between axes, eI ements or a
conmbi nati on of axes and el enents whereby the subt ended angl e fornmed by the

axes or elenents being compared is reater t han 45 degrees.) The surface
pat hl engtth of eacmiél"g\‘ﬂmt B‘Cmnéﬁ@g gfb snd geametyy efytheThe

el ongat ed zogansiBon2bRé nidy ﬁméﬁse%h{dlclmesds.ﬁ&eﬂtm&y dPriatetialsy td RraBen -
changes in pathlength, compatibility with the process used to make the substrate,
and other factors recognized by those familiar with the art. - Further, depending on
the characteristics of the material-comprised in the substrate, the formed substrate 80+ -
15 may be rigid enough to retain the desired structure or geometry when it is not
subjected to any externally applied force. Alternatively, the formed substrate 80
-~ may lack.the rigidity needed-to obtain or retain the desired structure or geometry
- without an external force. In embodiments such as the: sanitary napkin 20 shown in
- Figures 1-3, another element of the article such as the absorbent core 28, a film or a
20 laminate bonded to the formed substrate 80 or an adhesive, such as adhesive 60,
joining an element of the sanitary napkin 20 to the formed substrate 80 may provide
the formed substrate 80 with the external force necessary for the formed substrate 80
to obtain and maintain a desired macroscopic, three-dimensional structure or

geometry.
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25
Although the incremental stretching is described above as generally
clongating the formed substrate 80 in either the machine direction or the cross-
machine direction, it is contemplated that any portion of the elongated zone(s) 52, or
any other portion of the formed substrate 80 may be subjected to incremental
30  stretching which clongates the formed substrate 80 or any portion thereof in
directions other than the machine direction or the cross-machine direction. For
example, the incremental stretching may elongate the substrate, or any portion
thereof, at any angle to the machine or cross-machine direction. (The direction of
elongation in complex patterns such as those shown in Figures 5-8 may vary
35 throughout the substrate.) Also, embodiments are contemplated wherein the




10 the boundary zones 49 and 51 is increnentally stretched to give it a
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either or both of the boundary zones 49 and 51. This difference in

pat hl engths all ows the substrate 80 to take on a three-di mensional shape in
a relaxed state without the use of elastics. In sone preferred enbodi nents,
It may be desirable to join the formed substrate 80 to is another el enent
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differ ent surf ace igf:f at ?mnsmon 0nes 57 extend in a difection generally parallel to the
longltudmal axis 100 as well. In an especially preferred embodiment, the boundary
zones 50 are generally parallel to each other and spaced apart by at least a pomon of
the elongated zone 52. : : .o

A preferred sanitary napkin 20 has a a pair of opposed longitudinal edges 32
and includes a topsheet 24, a backsheet 26 joined with the topsheet 24 and an
absorbent assembly 25 positioned between the topsheet 24 and the backsheet 26.
The absorbent assembly 25 preferably has an inner facing side 29 and an outer

2s  facing side 27. The topsheet 24 is preferably positioned adjacent the inner facing
side 29 of the absorbent assembly 25 and the backsheet 26 is preferably positioned -
adjacent the outer facing side 27 of the absorbent assembly 25.

As shown in Figure 1-3, the backsheet 26 preferably comprises a formed

30  substrate 80 including an elongated zone 52, and two boundary zones 50, a first
boundary zone 49 and a second boundary zone 51 extending generally parallel to
each of the longitudinal edges 32. Preferably, each boundary zone 50 has a width B
between about 0.lcm and about 3.0cm. More preferably, the width B of the
boundary zones 50 is between about 0.2cm and about 1.5cm. It is also preferred that

35 the boundary zones 50 be spaced apart between about 1.0cm and about 30.0cm.
More preferably, the boundary zones 50 are spaced apart between about 2.0cm and




35 enbodinments are contenpl ated wherein regions with differential
incremental stretching will have the sanme surface pathlength.) Exanple of
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regi ons of the substrate that have been subjected to nore than. one method
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boundary zonerbodﬂSmnd 51 are separ at ed fromthe el ongated zone 52 by a

transition zone 57. Wthin the transition zone 57, the surface topography

of the fornmed substrate 80 transitions to accommpdat e t he change fromthe
surface 10 ‘A transition zone 57 is preferably disposed between the elongated zone 52

and each of the boundary zones 50. The elongated zone 52 preferably comprises
incrementally stretched regions 54 which result in the elongated zone 52 being
elongated in-a first direction of elongation 90. - It'is also preferred that the first
boundary zone 49 have a first surface pathlength 82, the second boundary zone 51
15 have a second surface pathlength 84 and the elongated zone 52 have a third surface
pathlength 86, as shown in Figure 18. The first surface pathiength 82 and/or the
second surface pathlength 84 isless than the. third surface pathlength 86 of the
elongated zone 52, when the formed substrate 80 is in.a relaxed condition. In
preferred embodiments, the elongated zone 52 may have a third surface pathlength
20 86 which is between about 5% and about 500% greater than the first and second
surface pathlengths 82 and 84 of the boundary zones 50. More preferably, the
surface pathiength of the elongated zone 52 is between about 10% and about 250%
greater than the surface pathiength of the boundary zones 50, and most preferably
- the surface pathlength of the elongated zone 52 is between about 20% and about
25 100% greater than that the surface pathiength of the boundary zones 50. This
ensures that the elongated zone 52 in conjunction with the boundary zones 50
provide the backsheet 26 with a macroscopic three-dimensional configuration when
the substrate is in a generally relaxed configuration.

30 Alternative embodiments of preferred absorbent articles may comprise two

- or more formed substrates. In one embodiment the topsheet 24 may comprise a

formed substrate such as formed substrate 80. Further, any of the _formed
substrate(s) may comprises regions of differential extensibility, as described herein.

35 Figures 11-17 are plan views of alternative diaper embodiments of the present
invention in their flat-out, uncontracted state (i.e., with elastic induced contraction



20 pathlength in the boundary zones 50 to the el ongated pathlength of the .
el ongat ed zoweo®24728ke wi dth of the transitign zone 57 may vary*.’g@ﬁ%Wi’PTgy,
the wider the transition zone 57, the nore gentle the transition between

t he boundary zones 50 and the el ongated zone 52. The transition between the
boundary zone 50 and el ongated zone 52 is usually visually apparent by a
change in surface appearance, but 25 identification may require
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Figures 11-17 show preferred embodiments of the diapers 40 in which the
topsheet 24 and the backsheet 26 may have length and width dimensions generally
15 larger than those of the absorbent assembly 25. The topsheet 24, the backsheet 26,
‘and the absorbent assembly may be assembled in a variety of well known
configurations, and the diapérs 40 may comprise other elements such as elasticized
side panels; elasticized leg cuffs; elastic waist feature(s), fastening systems as well
as other features well known in the art. Exemplary preferred disposable diaper
20 configurations are described generally in U.S. Patent 3,860,003 entitled
"Contractable Side Portions for Disposable Diaper" which issued to Kenneth B.
Buell on January 14, 1975; and U.S. Patent No. 5,151,092, entitled "Absorbent
Article With Dynamic Elastic Waist Feature Having A Predisposed Resilient
Flexural Hinge", issued to Kenneth B. Buell et al. on September 29, 1992 which is
25 incorporated herein by reference. Exemplary fastening systems are described in
U.S. Pat. No. 4,846,815 issued to Scripps on July 11, 1989; U.S. Pat. No. 4,894,060
issued to Nestegard on January 16, 1990; U.S. Pat. No. 4,946,527 issued to Battrell
on August 7, 1990; U.S. Pat. No. 3,848,594 issued to Buell on November 19, 1974,
U.S. Pat. No. B1 4,662,875 issued to Hirotsu et al. on May 5, 1987, each of which is
30  incorporated herein by reference. '

As shown in Figures 11-17, each diaper 40 preferably comprises at least one
formed substrate 80. In the embodiment shown, the formed substrate 80 is
comprised in the backsheet 26, however, other embodiments are contemplated

35 wherein the formed substrate 80 is comprised in an any number of other elements in
~ the diaper 40. In the embodiments shown, the formed substrate 80 comprises an




el ongated zone 52. Further, the boundary zones 50 nmay al so be gathered by
application of a stretched elastic or other neans or may itself have: )
elastic, sem - elastic, or plastic stretch characteristics. ternately the
boundary WeA#4B§4nay 10 conprise a struggural elastic-li k& FVPTRETEr i al |
as described herein. Measuring Surface Pathlength: "Surface pathlength" or
"pathlength" is defined as a length of a substrate or 15 any portion

t hereof neasured on the surface of the formed substrate 80 generally
parallel to the border 56, as shown in Figure 18, between the el ongated
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Behavi or, which issued to 30 Chappell, et, al. on May 21, 1996, which is

her eby i ncor por at ed herein by reference. For sinple geonetries such as that
shown i n Fi gur es Figenesl 133141 show embodiraenss imcluding 2t trast twoepsits of houndand

paral I el t0z88&N 50! Sfourdity 2P Qefdt O Grn 2N fhe>élohgated zone 52. In such
15 embodiments, it is preferred that at least two of the boundary zones 50 are generally
parallel to each other. Other preferred nonlimiting embodiments include three or
more boundary zones-50 which may-completely surround at least a portion of the
clongated zone 52. Yet other embodiments jnclude boundary zones 50 which are
. disposed in generally rectangular, circular, oval, trapezoidal, hexagonal and diamond
20 shaped configurations, some of which are shown in Figures 15-17.

The boundary zones 50 may take on any shape and may be of any size. As
shown in Figure 11, the boundary zones 50 may generally comprise the front and
rear waist regions 70-and 74 of the diaper 40. In a typical medium sized baby

25 diaper, the boundary zones 50 may be spaced apart from about 1 inch to about 40
inches, more preferably between about 2 inches and about 30 inches, and most
preferably between about 3 and about 22 inches. In addition, at least a portion of the
boundary zones 50 may take on the shape of narrow strands extending along the
longitudinal edges 32 of the diaper 40. In such configurations, one example of

30  which is shown in Figure 13, the portions of the boundary zones 50 extending along
the longitudinal edges 32 of the diaper 40 preferably have generally parallel edges
that are between about 1/32 inch and about 1 inch in width. More preferably, the
portions of the boundary zones 50 are between about 1/16 inch and about 3/4 inch,
and most preferably between about 1/8 inch and about 1/2 inch, in width.

35
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di vi ded into segadie Fhé%heb’@eneﬁzﬂ@héﬁﬁ y'mdrﬁhow(ﬁﬂﬂ oeareggers;haraﬂgmurface

L: gﬁ;at 'é'gezgﬁgngg gggr ra g%hg%g?gme 0 it’élhe @&r%gfa%g 0 gftshem
i u

of the pathl engf d&l Wﬁ'ﬁf‘?@& boﬁaﬁééhmfo % lgr@atert vface

t he pat hl engt hs pafhlaidth bfiehe boundary zones 50, and most pteferably the surface pathlength of
the elongated zone ‘52 is between about 20% and about 100% greater than that the
surface pathiength of the boundary zones 50. _ *
15 . : _
As shown in Figure 13, the diaper 40 may comprise a backsheet 26
comprising a formed substrate 80 with an elongated zone 52 having elongation in
more than one direction. It should be noted that the number of directions that the
elongated zone 52 can be elongated in is unlimited except that at least a portion of
20 the elongated zone 52 must have a surface pathlength that is greater than that of the
surface pathlength of the boundary zone 50 along the transition zone 57 when the
substrate 80 is in a relaxed condition. Further, the amount of elongation may vary
within the elongated zone 52 or multiple elongated zones may exist within a single
article. Figure 14 shows one example of a diaper 40 which has a regibn of
25  differential incremental stretching 53. As described above, "differential incremental
stretching” refers to incremental stretching that provides the particular regions of the
substrate with different shape and/or stretch characteristics. The region(s) of
differential incremental stretching 53 may provide a pocket for bodily exudates or
may prov1de for xmproved fit.
30 .

The diaper 40 is preferably applied to the wearer by first positioning one of
the waist regions, preferably the rear waist region 74, under the wearer's back. The
remainder of the diaper 40 is then drawn between the wearer's legs such that the

" other waist region, preferably the front waist region 70, is positioned across the front
35 of the wearer. The diaperer then wraps the sides or side panels of the diaper 40
around the waist of the wearer and fastens the rear waist region 74 to the front waist

.




segnents nmeasured generally equidistant fromthe border). In the case of
curvilinear 20 or irreqgularly shaped elenents, it may be nore convenient
to use a linear axis which represents an average of the cur &#é%q}%é?"s

el ement . Whisrd7a6he test net hod descri bedogbove is useful the
substrates of the present invention it is recognized tha_t the test nethod
may have to be nodified 25 to accommbdate sone of the nore conpl ex
substrate materials within the scope of the present invention. Mthod of
Maki ng the Forned Substratie: 30 Preferred nethods of form ng the
formed subst ?1%&( 90 ctleRh didie of RS WRiret 1 €6rint @waisictlosige dnuéachrsiderof the
limted to enbossi ng by matlng plates or rolls, thernmofornmng, high
-pressure hyd™&8fc form ng, or casting. Preferably, an i ncrenent al
stretching systemis errpl oyed in el ongatl ng the 35 el ongat ed zone 52 of

the present i nvent Fﬂ{,g,tn[ Hﬁﬁl:h @h&\ﬂ: tlnﬁgﬁ% i's
showmn in FIG 10. Ing sy tﬁ(rﬂ d00 prefer
97/ 47264 5 -and descnbed it would be obvnous to those skilled 1n the ayt égwtgggqagr 17

| ud 6
'R nel udes 2 P% &3& ah&‘hﬁ{diﬁéiﬁoﬁﬂcbxﬂﬁémevﬁihoﬁta glﬂ'oﬁpﬂie SpiRt andbcope!.

[t f.t di 307
which are inof es&?‘tﬁ})’efgﬂ':%sil § thege E"e‘t“?f’”gi% %&%Fir“g g‘fné’le? movgazr

zones 50. RO'shé}{cl%éesﬂﬂimd&ﬁcanqnisuhﬂdareymhinﬁ:eet¢pe&if8hmndvmonespond| ng
grooves 309 whi ch extend 5 about the entire circunferences of roller 304.

The teeth 306 on roller 302 internesh
. 10 . ; B



with or engage grooves 309 on roller 304, while the teeth 308 on r 9
i nt er mesh wi t WOR743#fage grooves 307 on roller 302. As a web, sHEF e?g?é&?gé)
312 is passed between increnental stretching rollers 302 and 304, web 312
is stretched and/ or el ongated produci ng #hcrenental ly stretched regions 314
causing the web 312 10 to be elongated in the cross-machine direction

I ndi cated generally by arrows 315.- The portion of the web 312 passing

bet ween the sno /gll\?%ﬁlgt the roller 302 and the roller 304 w ||
be general |y unstrai ne w || becone boundary zones 50. The_ exact
configuration, shacinén abmbmtoamcleahavmaeam;q@r of epnesed dgnginulinal aedges, the
grooves and rol lers 3E6sorbint Al Hmpsiggt usted, as desired, to produce the
15 desired results. Referring nowto Figure 9 there is shown anot her

i ncremental stretching system 350. Increnental stretching system 350

i ncl ;Jﬂes a pair gf ln?&hﬁ&ﬁbés mgs§dhiﬁlgflﬁvﬁ@2arﬂﬁﬂeﬁfaﬁn§ﬁtlt ahd aﬁgome”r]gfaael %xdteh
smoot h or grooved portions 0 i ther si 0
portion 357. Sinilarl§ P’Eﬁf? Sayfgﬂlﬂqfé‘f%ﬁé‘g’sge‘%a Pacg?slem Fi(T ﬁ’g'Tab% gheet,
portions 358 and 359 amhardbsmberiticoes pesitienedl batwtern sdid gopsheetrandtéid Iimidsheet,

ortions 357 and 360 g e .
(F:)l rcunference of rolls gg‘%&l&% W%Q?M aegbﬁﬁse”%?ﬁu{élggli’%&ﬁ%&?e ofsaxd
rol | 352 and 354 is sabserbenyassemblyiiandrsaid-baskshdes hsmemoswpgchadjagem@axd outer
portions 307 and 310 &&9f§a§ﬁ mﬁt%&ﬁbye another to create

a

ﬁ%u:
strained and unstraine reas In the materi ssing between rollers 352
and 354. This results in at |east those portions of the web being subjected

Ej o the lncr$gent al staeha&he? jbined o Shitﬂé\iteﬂfabﬁxgc’ﬁdd &fxaid éH%GrB&ﬁﬂs&ley, éheS
i rection eportlo rial pagsin 0 tions
and 359, and snooth p %@M 3’ fﬁrﬁo ttﬂg’&)'\‘s‘{? r}orme%
general |y unstrai ned albstmieldomp!mmg: in generally its precursor condition
unl ess
(a). a first boundary zone having a first surface pathlength and a
second boundary zone having a second surface pathlength, said first
and said second surface pathlengths measured when said formed
substrate is in a relaxed condition; and

(b) an elongated zone located at least partially between said first
boundary zone and said second boundary zone, said elongated zone
comprising incrementally stretched regions which result in said
elongated zone being elongated in a first direction of elongation, said
elongated zone having a third surface pathlength measured generally
parallel to said first direction of elongation when said formed
substrate is in said relaxed condition, said third surface pathlength
being greater than either or both said first pathlength and said second
pathlength such that said backsheet takes on a macroscopic three-
dimensional configuration when said backsheet is in said relaxed
condition. '

2, A sanitary napkin having a pair of opposed longitudinal edges, the sanitary
napkin comprising:

T IRL




ot herw se processed. The material which has been subjected to processing in
rollers 352 and 354 wll have two boundary zones 50 spaced apart by the

el ongat ed zone 52 having strai ned and unstrai ned areas, res I

formed suWQYHB40 as shown in FIG 1. 35 WD 97/ 47264 PR ods s

18 PCT/U897/0997§ Yet anot her suitable enbodi nent of a
suitabl e increnental stretching nethod whi ch may be enployed in making the
i ntermedi ate el ongated zone/s of the present invention are set forth in

U S. Patent 5,143,679 entitled "Method For Sequentially-Stretching Zero
Strain Stretch. LamummhmnVEmad&mMGmhanuiEhﬂﬁmndmﬂmhﬂﬁﬁmﬁﬂwmé&ﬁﬁﬁnﬁaﬁknﬂﬂ

Rupt uri ng The W ep 1992 nd, U. S
Patent No. 5, 518b%‘1ﬂt - PPt BAids forihect ndl A Balsleer Wi | BRfbenc
Behavi or whi ch |a§§mblytlmmmgpmner facing side apd aptonterifacingside, eaiditopsheshi ch
i's incorporated blileniga 64if0R&t E&‘n? saﬂiIaner facing'§i8e SPQ&:&%UQSrbEHP&EQ@P@a
stretch method and Wi s&%gﬂﬁgqe‘? ‘retransmlon zqQne may re t
aesthetic choi cesads BESSHEF e}ng,p ?FHP%‘F adiacent sai epger gide jof said
pat hl engt h, conpadbsbibeht assémbly;t he process used to nmake the substrate, and
ot her factors recognized by those famliar with the art. Further, depending

on the characteristics of the material conprised in the substrate, the

formed substrate tBe sﬁﬁtamnpphiagrg’_tgﬁgﬂgﬁndﬁh@g saixd hackshést ideladescal formedct ur e
or geonetry when éutb Qg ected to any exter nally applied force.
Alternatlvely, the or e Su rate 80

(a) a first boundary zone extending generally paralle! to said
longitudinal edges, one of said boundary zones havirig a first surface
pathlength and a sécon_d boundary zone having a second surface
pathlength, said first and said second said boundary zones extending
generally parallel to said longitudinal edges, said first and said second
surface pathlengths measured when said formed substrate is in a
-‘relaxed condition, each said boundary zone having a width between - |
about 0.1cm and about 3.0cm, more preferably said width is between
about 0.2cm and about 1.5cm said boundary zones being spaced apart
between about 1.0cm and about 30.0 cm more preferably between
about 2.0cm and about 15.0cm, and most preferably between about
4.0cm and about 10.0cm; and

(b) an elongated zone located at least partially between said first
boundary zone and said second boundary zone, said elongated zone
comprising incrementally stretched regions which result in said
elongated zone being elongated in a first direction of elongation, said
elongated zone having a third surface pathlength measured generally
parallel to said first direction of elongation when said formed
substrate is in said relaxed condition, said third surface pathlength
being greater than either or both said first pathlength and said second
pathlength such that said backsheet takes on a macroscopic three-
dimensional configuration when said backsheet is in said relaxed
condition.

[
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may | ack the rigidity needed to obtain or retain the desired s
geonetry w’tﬁﬁgt%w xternal force. In enbodi nents such as thetl‘rsdz'iiirilélI g}r?)flﬁs

napkin 20 shown in Figures 1-3, another elenent, of the article such as the
absorbent core 28, a filmor a 20 |aninate bonded to the forned substrate
80 or an adhesive, such as adhesive 60, joining an el enent of the sanitary
napkin 20 to the fornmed substrate 80 may provide the fornmed substrate 80

with the externa. forThe nbserbenr attitler of lary fofr thedpreoéding al@im8Owhereirbtsaidn fiss1d

, ; desi red , ;
At hough e ner enenfiaee, e AR Sl Nyt it el Bl 62
el ongating the fornedsaidijengitidinabedges, andseid first dmshom@fcn ongationris (genctally
cross- machi ne di reCtbé}Qllel b Shﬁh W%ﬁgﬁ thah ‘?%?‘ sg_g{ E%r],o%dme%me and

el ongated zone(s) 52,7 or any ot ortion t he strate
be subjected to incre¥itht sgcond b@ hzens e aearally e permeadicylare do said

substrate 80 or any ppagitadindlneagal ahd Hid efifst Od[iv‘ecﬁbfiebf teenkatiof @%&h&%ﬂy
direction or the cross- Fﬁﬁ‘ge dl;@ﬁtlon f}fﬁ exanpl e, the increnental

stretching may el ongaP@P o spiddengipidi #Srtion thereof, at any angle
to the nachine or cross-machine direction. (The direction of el ongation in

Che substrat 6. ) Al soTie BRI AEIE ot Bny of e Brepadiof Ryt hetein Salf e’

97/ 47264 includes a second foemed substrate comprising a fRSTbeigalarY 26MBand a

; ‘rJ g\s; |t (rjgt e, or portiongchLhebeRidalPYénePalh exRRlfiFEEnelallY patdifl ¢ Stid98nGitudifl
edges, said first boundary zone having a first surface pathlength and said
second boundary zone having a second surface pathlength, both said first and
said second surface pathlength measured when said formed substrate is in a
relaxed condition; and an elongated zone located between said boundary
zones, said elongated zone comprising incrementally stretched regions which
result in said elongated zone being elongated in a first direction, said
elongated zone having a third surface pathlength measured generally parallel
to said first direction of elongation when said formed substrate is in said
relaxed condition, said third surface pathlength being greater than either said
first pathlength or said second pathlength such that said topsheet takes on a
macroscopic three-dimensional configuration when said topsheet is in said
relaxed condition.

5. The absorbent article of any of the preceding claims wherein said formed
substrate comprises regions of differential incremental stretching.

6. The absorbent article of any of the preceding claims wherein said first and
said second boundary zones are elastomeric.

7. The absorbent article of any of the preceding claims comprising at least three
boundary zones, said first boundary zone, said second boundary zone and a
third boundary zone.

8. The absorbent article of any of the preceding claims wherein said boundary
" zones completely surround at least a portion of said elongated zone.

R
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el ongation in nore than one direction. Preferred Enbodi nents: 5 The
sanitary napkin 20 shown in Figures 1-3 preferably conprises the forned
substrate 80 of the present invention. Al though the forned #Piﬁ'ﬁ@* 0o -
coul d be WR\O7#7264 nunber of el enents conprised in the sanltg rn 20
one preferred embodi nent, as descri bed ve, conprises the forned
substrate 80 of the 10 present I nventi on” as the backsheet 26. In the
enbodi ment shown, the forned substrate 80 conprises an el ongated zone 52,
at |l east two boundary zones 50 and a transition zone 57 di sposed between
each of the boundary zones 50 and the el ongated zone 52. In a preferred

nbodi t, t 52
54 hat ol orthat o THoABO0RGE ABIFIS SHERER! (3 Brepring FlRgn® pRlsid sl odaslal s
to the | ongitudi naneshdssregios aif intremeatal tsgcgphn@whnhzalongatem %lchle;hmgate
f h
preferred that thfonU@’%i&n g?ﬁaxfé'saﬁéxég} Tdﬁ\'%flﬁn lafld 3t akCone Sihed BRERRN Of

parallel to the longi I'n an especially preferred
enbodi ment:, the brlongatiop. zones 50 are generally parallel to each other and
spaced apart by at least a portion of the elongated zone 52. 20 A preferred

sanitary napkin 20 has a a pai.r, of. opposed |ongitudi nal edges 32 .an

i ncl udes a t dhshebhe ghsorbentarticleof; @'@Fr@ﬁcﬁ%ﬂ%gﬂ@ Wﬁﬁ%ﬂbéﬁ‘aéﬂf’%ﬁﬁ an

- absor bent asserrblmcaﬂemsset:ommnhdtMaterwmmaigeeﬁrﬂzboandmyrmnban&aheet
26. The absor bent a I . RgTals) nd an
outer 25 facing % 2%‘*’?%’3 %@ ée%?' %ﬁ&g gkerabf Jﬁgosrfloned’zg acent
the inner facing mma&dm%ﬁwbemdm@%wl%am

i's preferably posidq Qfi¢Second bourdary zone having a second surface pathlength, both sa1d

first and said second surface pathiength measured when said formed
substrate. is in a relaxed condition; and an elongated zone located between
said boundary zones, said elongated zone comprising incrementally stretched
regions which result in said élongated zone being elongated in a first
direction, said elongated zone having a third surface pathlength measured
-generally parallel to-said first direction of elongation when said formed
substrate is in said relaxed condition, said third surface pathlength being
greater than either said first pathlength or said second pathlength such that
said topsheet takes on a macroscopic three-dimensional conﬁguranon when

- said topsheet is in said relaxed condition.

S



adjacent the outer facing side 27 of the absorbent assenbly 25.

Figure 1-3, wWetéiksheet 26 preferably conprises a fornmed 30 %‘EIBQF?’Q%“BO
i ncludi ng an el ongated zone 52, and two boundary zones 50, a first boundary
zone 49 and a second boundary zone 51 extending generally parallel to each
of the |ongitudinal edges 32. Preferablxk(gfgr boundary zone 50 has a width
B between about 0. 1cm and about 3.0cm eferably, the width B of the
boundary zones 50 is between about 0.2cm and about 1.5cm It is also
preferred that 35 the boundary zones 50 be spaced apart between about

1. 0cm and about 30.0cm More preferably, the boundary zones 50 are spaced
apart between about 2.0cm and WO 97/47264

PCT/ US97/ 09978 20 about,15.0cm E ? all v-90 he bouzﬁary zones 50
are spaced apart betmeéﬁ bout, 4. Ocm. nd alpou 0 Ocm Furt#€é# is has been
found that the spacing o ndar onrﬂj I tudi nal edges
32 of the sanitary 20pkig 20 X acreslilstics of the
article. Thus, it has beeh f{ thaf & S pret Ya MK __gbgf t he
boundary zones 50 fromthe AT @NTa I X 37 The ni napkln 20
I s between about Omm and ab DU NoLe et Aragry Netmgen a out nm and
about 30mm and nopst fer T EED Jr_znnland;% it 5mm 10
A transition zone 57 i<4<~prei{glghty i 3 11n ongggd zone 52
and each of the boundary zo bly
conpri ses - ]
] - 1t
N -~ 1—32
S—=Fs —~- .
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incremental |y stretched regions 54 which result in the el ongated zone 52
being elongated in a first direction of elongation 90. It is also preferred
that the first boundary zone 49 have a first surface pathl engefnBsodote
second bouMRP¥26he 51 15 have a second surface pathlength 84 and the

el ongated zone 52 have a third surface pathlength 86, as shown in Figure
18. The first surface pathlength 82 and/or the second surface pathl ength 84
is less than the third surface- pathledav61§§ of the el ongated zone 52, when
the formed substrate 80 is'in a relaxed condition. In preferred

enbodi nents, the elongated zone 52 may have a third. surface pathlength 20

- 86 which is between about 5% and about 500% greater than the first and
second surface pathlengths 82 and 84 of the boundary zones 50. More
preferably, the surface pathlength of the el ongated zone 52 is between
about 10% and about 250% greater than the surface pathlength of the
boundary zones 50, and nost preferably the surface pathlength of the

el ongated zone 52 i 4ﬁetmeen about _20% and about 25 100% greater than that
t he surface pathlg ?t Lt28he bound@ry zones ﬁ . This ensures that the

el ongat ed 52 |n,6bnjunct|on wi t h)t\ne boundaly zones 50. provide the
backsheet pRcrascopi ¢ threefdhmensi onal\ c ~OTT VW he
substrate is , axXed cpnt rgur at 1 0.\ 3= at i
enbodi nents of préd \\Tﬁf LI LT mTans refoﬂ%d
subst r at es. s i  hel t 2! [ f or med
substrate su ‘ gslod et § t f or med

_d
substrat e(s) y conprkﬁfs/b: ons of TTeyenti al\ extensi bit+8, as -
described herein. Fi gures 11-27 arg¢ plan W of alternative

di aper enbodi nents of the present i38€ntion EfﬁhEIr at-out, uncontracted
state (i.e., with elastic induced contraction S - '
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pul | ed out) W@R74T64porti on of the diapers 40 which faces avvafgfsi‘ﬂ @Eye?%

wear er
contain bodily exudates.
i nconti nence products,

di apers 40 preferably conprise
i nper vi ous backsheet 26 j oi ned

28 positioned between the topgh _
egion;JO, a rear wai st Péﬁ o]

preferably has a fron i
region 72 extending 1EMM%3?ﬂb
wai st region 74. Further, the

edges 32 and end edges 34 Fi qures
di apers 40 in which the topshget 24fand thelba

and wi dth di nensi ons general |y
assenbly 25. The topsheetgg

40 may conprise ot her el enent 9
| eg cuffs; elastic waist feat
features well known in the artj.

oriented towards the viewer.
refers to absorbent articles generally nb
However, the sngh/ dé
limted to those articles worn by infants and may s
training pants,

wefi

f

(As used herein,

rnfants to absorb and
orbent articles are not
i ncl ude adul t

t he

_nens ruaI pantles

region 7

. 40 preskerably has
ﬂ-l? sh ferred

heet . 26

4, |t he bgcksheet 26, and the
may be assenbled in a varrety o
! such
re(s) g

known configuratio

‘as el asticized side
g fastening systens ap

ary preferred drsp

term "di aper”

and the like.) The
eet 24; a liquid
hn absorbent core
;ﬁ.zgach di aper 40
é 4 and a crotch
D and the rear
pbngi t udi nal side
bnbodi ments of the
may have | ength
he absor bent
hbsor bent assenbly
ns, and the diapers
hanel s; el asticized
5 wel |l as ot her

gsable di aper 20

configurations are described d 60, 00 .enti%Led
"Contractable Side Portions for mhrch i ssued' 4 Kefinet h
B. Buell on January 14, 1975; and U. S. nt No. 5,151,092, entitled

" Absor bent
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Article Wth Dynanmic Elastic Wai st Feature Having A Predi sposed Resilient

Fl exural Hi nge",
which is 25 inc
are descri b¥@ %
1989; U. S. Pat.

herei n by reference.
conprises dt |east one formed substrate 80.

i ssued to Kenneth B. Buell et al. on Sept enber 29, 1992

orated herein by reference.

%”%“S Pat .

Exenpl ary fast ,?,s@/i@%m

No. 4, 846,815 issued to Scripps on

No. - 4, 894, 060 |ssued to Nestegard on January 16, 1990 u. S
Pat. No. 4,946,527 issued to Battrell on August 7, 1990; U. S. Pat. No.
3,848,594 issued to Buel
issued to Hirotsu et al.

on Novenber 4#1
on May 5, 1987, each of which
each di aper 40 preferably
I n the enbodi ment shown, the

As shown in Figures 11-17,

/4, U.S. Pat. No. Bl 4,662,875

is 30 incorporated

formed substrate 80 is conprised in the backsheet 26, however, ot her
enbodi ments are contenplated 35 wherein vhe forned substrate 80 is

conprised in an any number
enbodi nent s shown,
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el ongated in at

112 of the diaper 40, as shwn ifn £
generally parallel s to thg

the for
: PCT/ U$97/ 09978 g4 gn
boundary zones 50 a@@-ea—tgansitio zne 57 di spo' e be

¢

#d substjate §0 co -‘;s s a

k52

| east a dirgctio, {enerally parLII 1 t

| ofiggt udi nal axv; 110§-4

or in nore than one directi¢n, hsfEshown in Fifgure E3.
57 preferably extends in
whi ch the el ongated zon

80 —a

57

3

di ro¥tt \v par gl | ¢

aper 40. In the
WO 97/ 47264

at least two
ween each of the

pt ed zone 52 may be
p the |ateral axis
5t a direction
wn in Figure 12,
The transiti on zone
to the'direction in
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especially preferred enbodi nents, as shown in Figures 11-14, the diaper 40
has at | east wo9Mieéddary zones 50, a first boundary zone 49 anBCTUSZUAEE
boundary zone 10 51. The first and second boundary zones are preferably
generally parallel to each other and spaced apart by at |east a portion of
t he el ongated zone 52. Figures 13-14 sho y ments including at |east
two pairs of boundary zones 50 surrounding at least a portion of the .

- elongated zone 52. In such 15 e (ments, it ixgggg<ferred that at |east
two of the boundary zones 50 are gendrally parallel tb each otBS7. O her

preferred nonli ggQ enb o T ary zones 50

whi ch may conpletely rPund ted zo 2.
Yet other enbodi ments inglude b ’ r se‘eF’l'ﬁB%ZlS
general ly rectangul ar, rcul ar, =t = a nd di anond
20 shaped confi gurati ofs /T I i -17. The
boundary zones 50 nmay t kg A n As shown in
Figure 11, the boundary zones 50 en t nt and rear
wai st regions 70- and 74Lof the si zed baby
25 di aper, the boundary&ones f t 1inchto
about 40 inches, nore pre out 30
i nches, and nost preferably, hes. In
addition, at least a porti a,ondrﬁéfgﬁﬁpe
of narrow strands extendgng al . I 1 the diaper
40. I n such configuratighs, one n Figure 13,
the portions of the bourdary zon X h udi na
edges 32 of the diaper O&Eisfer 2\ al} es that are
bet ween about 1/32 inch bougE=—1¢th ly, the
portions of the boundary) zones ' be 6 nd about 3/4
i nch, £ }\ 360

359 358

315




and nost preferably between about 1/8 inch and about 1/2 inch, in width. 35

WO 97/ 47264

The absor o0 Kifashs

t he boundary zones 50 from the Iongltudl

for exanple, between about O |nches an

PCT/U897/09978

Bou

10 inches, nore preferably between about 1/8 inch and about 8 inches. It

shoul d be noted that

zones 50.from

| ongi t udi nal" edges 32 or
other. In preferred enbodi nents,

5

in some enbodi nen
t he | ongi t udi nal

e spaci ng between the boundary
y vary along the length of the-

may vary fromone side of the diaper 40 to the

t he el ongated zone 52 may have a surface

pat hl ength which is between about 5% and about 500% greater than the
surface to pathlength of the boundary zones—50. Mre preferably, the
surface pathl engt4p
250% greater than the

preferably the surface pathlqgg h €9

20% and about
zones 50. 15
26 conpri sing
el ongation in
of directions
except that at

¥

0,

shown i{n Figure 1§,
substrate
one directi

f or med
re tha

7hat the
| east a por

t he el ongated zone 52 is between about 10% and about
rface pathlength of the boundary zones 50, and nost
he el ongdf#ted 286 52 |%5petmeen about

t he boundary

t he di aper 40 /may conprfi se a backsheet
wi th 'an el ongat ed zone {52 havi ng :
It'should be noted tlhat the nunber
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20 the elongated zone 52 nmust have a surface pathlength that is %reater
than that of WRS7##6ace pathl ength of the boundary zone 50 al oR§T{UF27/09978
transition zone 57 when the substrate 80 is in a relaxed condition. -
Further, the anmount of elongation may vary within the el ongated zone 52 or
nul tiple el ongated zones may exist withifgg Bmgl e article. Figure 14 shows
one exanple of a diaper 40 which has a region of 25 differential

i ncrenental stretching 53. As described above, "differential increnental
stretching” refers to increnental stretching that provides the particular
regions of the substrate with different shape and/or stretch
characteristics. Theg.region(s) of differential increnental stretching 53
may provide a pocke 0 odily exudates or may provide for inproved fit.
30 The diaper 40 is preferably applied to the weafger by first positioning
one of the waist regions, preferably the rear vai'st region Z4—2@der the
wear er's back. T e v < gt ween t he
wearer's | egs sudgh that the other wai st region, preferably the¢ front wai st
region 70, is pogitioned pcross the front 3% of the wearer. The di aperer

then wraps the spges or s|de panel s of the diaper 40 around tle wai st of
the wearer and fastens the—kgar wai st pfegteh#4-tp the froni—hai st VO
97/ 47264 44 I PCF/-L 547/ 09978
region 70 on eac 1o forma waket_clOsure _on each side
of the wearer. Wi HREmtstof—tit—prefent-2Avent i on have
been il lustrated i__ :i '
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s and described, it would be obvious to those skilled in the art that
various other changes and nodifications can be nade w thout departing:from
the spirit "of the present invention. It is thereforggd Heds t O -
cover in thgagagéﬁﬁgd clainms all such changes and nndificatio?g&?ﬁgt are
within the scope of this invention. 10 WO 97/ 47264

PCT/ US97/ 09978 25 WHAT | S CLAIMED I S: 1. An absorbent article having a
pai r of opposed | ongitudinal -edges, théBﬁbbﬁBbent article conprising: an
absorbent assenbly having an inner facing side and an outer facing side and
preferably conprising a topsheet, a backsheet joined with said topsheet, -
and an absorbent core positioned.between said topsheet and said backsheet,
.said topsheet conprising at |least a portion of said inner facing side of
sai d absorbent asggnbly, and said backsheet being positioned adjacent said
outer facing 'side f‘Ea(d absorbent assenbly; a backsheet joined with said
outer facing side of said absgipent assenbl y, -3ige absorbent article
characterized in that said backsheet incIJdQ{ra formed sybsT@ft e
conprising: (a® a first|boundary ;g:ehav ng a T1rst surtacke pathlength and

a second bounddry zone having a segond sufface pathlength, kaid first
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and sai d second surface pathlengths neasured when said fornmed Fiddo
in a rel axed woadu126én; and (b) an el ongated zone | ocated at |:“aﬁh§ e
partially between said first boundary zone and said second boundary zone,
sai d el ongated zone conprising increnentally stretched regi ons which result
in said el ongated zone being el ongated igagzl;%st direction of elongation,
sai d el ongated zone having a third surfa | engt h neasured generally
parallel to said first direction of elongation when said forned substrate
is in said relaxed condition, said third surface pathlength being greater
than either or both said first pathlength and said second pathl ength such
~that said backsheet takes on a nacroscopic three- dinmensional configuration
- when sai d backsheet40s—~q said rel axed condition. 2. A sanitary napki n
having a pair of opposed Mongitudi nal edges, the:a?nltary napki n

conpri si ng: WD 97/ 47264 26
PCT/ US97/ 09978 2 sheet; and an
absor bent assenbl opsheet and said acksheet

sai d absorbent assenbly-having an in i,ng side and an outfer faC|ng
side, said topsh j t said inner faci
sai d absorbent a - — ——

—tal}




and sai d backsheet being positioned adjacent said outer facing side of said
absorbent assenbly; the sanitary napking characterized in that said T
backsheet includes a forned substrate conprising: (a) a firstpdiaydedédrszone
ext endi ng J¥R&7413% parallel to said |ongitudinal edges, one of said
boundary zones having a first surface pathlength and a second boundary zone
having a second surface pathlength, said first and said second said '
boundary zones extendi ng generally pal{PV&l o said | ongitudinal edges,
said first and said second surface pathlengths neasured when said forned
substrate is in a rel axed condition, each saird boundary zone having a wi dth
bet ween about 0. 1cm and about 3.0cm nore preferably said width is between
about 0.2cm and about 1.5cm said boundary zones bei ng spaced apart between
about 1.0cm and ut 30.0 cmnore preferably between about 2.0cm and about
15.0cm and nost e ably between about 4.0cm and about 10.0cm and (b)’
an el ongated zone | ocated atyééast partially begween said first boundary
zone and sai d second boundar One, said |el ghgat ed zone si ng

incremental | y FrTetchnec Tch regult 1n sald elongdted zone being
elongated in a|first dijrection of \el ongam sai d el ongat4d zone having a
third surface pathl engtlh neasured parallel to saild first
direction of ngatio freeqsubSirate is in sgid rel axed
condi tion, sa? tﬁi rd s gagba-berAghgr eat erst- | ei ther or both
said first pathlength and sa 2%@:‘;:“--'“ ~-24
) pon %7 25
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pat hl ength such that said backsheet takes on a nmacroscopic threg-
di mensi onal cwofo7gsazest i on when sai d backsheet. is in said rel axe%“—ggﬁgc?{qg?-{)s
WO 97/ 47264 PCT/ US97/ 09978
27 3. The absorbent article of any of the preceding clains wherein said
first boundary zone and said second bounggnylagne extend generally parall el
to said | ongitudinal edges, and said fir drrection of elongation is
generally parallel to said |ongitudinal edges, or wherein said first
boundary zone and said second boundary zone extend generally perpendicul ar
to said | ongitudinal edges and said first direction of elongation is
general |y perpendicular to said |ongitudinal edges. 4. The absor bent
article of any of t @ cedi ng clains wherein said topsheet includes a
second forned substrate c rising a first boundg%y zone and a second
boundary zone each extendi ng ger§gsa Ll nal edges,

said first bound3f¥_zana— : Aetrgl sai d second
boundary zone havfng a seq d d fiirst and said
second surface paghl ength fnreasur ed id formed substratelis in a
rel axed conditio and an jel ongated zone | ocated between sai d}boundary
zones, said el on%ﬂ ed zond_conprising 'J. atally stretcheddregi ons which
result in said el pngated zone™ggi ng eljon first Ar+xecpygon, said
) 3
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el ongated zone having a third surface pathl ength nmeasured generally
parallel to said first direction of elongation when said forned substrate’
is in said relaxed condition, said third surface pathlength skedosAkEr -
than eit heWQ%/42¢4 r st pathl ength or said second pathlength Such that said
t opsheet takes on a macroscopi c -t hree-di nensi onal configuration when said
topsheet is in said relaxed condition. 5. The absorbent article of any
of the preceding clains wherein said léayﬁyf§ubstrate conpri ses regi ons of
differential incremental stretching. 6. -The absorbent article of any of
the preceding clains wherein said first and said second boundary zones are
. elastoneric. 7. The absorbent article of any of the preceding clains
conprising at |east three boundary zones, said first boundary zone, said
second boundary e and a third boundary zone. 8. The absorbent article
of any of the prétedi cl ai ms wherein said boundary zones conpletely
surround at |east a portion g%Zsaid el ongat eg-3¢ne. WO 97/ 47264

PCT/ US97/ 09978 28 9. The afSoxbent araicle of any of<2¢mrgﬁeceding

cl ai s mhereiﬁ%sald el ngated*zonﬁkhas r4gglrons of 1 ncrefrentjal stretching

whi ch el ongates such elfongated zone in s@ d first direction of elongation
and at | east ope other {direction ok el ongation.
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10. The absorbent article of any of the preceding clains wherei 2
t opsheet i nclwoagiaméaecond fornmed substrate conprising a first %mgg#@gn
zone and a second boundary zone each extendi ng generally perpendicular to
sai d | ongi tudi nal edges, said first boundary zone having a first surface
pat hl ength and said second boundary zongéggylgg a second surface
pat hl ength, both said first and said se face pat hl ength neasured
when said forned substrate is in a relaxed condition; and an el ongated zone
| ocat ed between said boundary zones, said el ongated zone conprising
increnentally stretched regions which result in gald el ongated zone being
elongated in a first direction, said el ongated-Z g

% i d

pat hl engt h nmeasured general ly parall el
el ongati on when said fornmed substrate

- third surface pathl ength beg o hI engtg], or
sai d second pat hl ength such tha i d_tge A rth.'
t hr ee- di nensi onal j i F i i P [P5REY

condi ti on.
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(57) Abstract
' 34 100 "/90
The present invention is directed to an absorbent article having a 8N e L/ <
pair of opposed longitudinal edges and including an absorbent assembly 20
having an inner facing side and an outer facing side, and a backsheet =
Jjoined with the outer facing side of the absorbent assembly. The backshest
includes a formed substrate comprising a first boundary zone having a first
surface pathlength and a second boundary zone having a second surface 32
pathlength. The first and the second surface pathlengths are preferably ~1 i 54
measured when the formed substrate is in a relaxed condition. The
backsheet also includes an elongated zone located at least partially between 32
the first boundary zone and the second boundary zone, The elongated zone 57 —~—
comprises incmmentally stretched regions which result in the clongated
zone being elongated in a first direction of elongation and havmg a third 0
surface pathlength measured when the formed substrate is in the relaxed N - 5
condition. The third surface pathlength is greater than either the first ’
pathlength or the second pathlength such that the backsheet takes on a [102
macroscopic three-dimensional configuration when the backsheet is in a - —
relaxed condition.
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