1 FASTENERS HAVI NG | MRPOVED COVFORT FI ELD OF THE | NVENTI ON The
present invention relates to fastening nenbers. Particularly, the present
invention 5 relates to fastening nmenbers having surface fastening el enents
and having a portion which has increased resistance to buckling under
applied | oad. BACKGROUND OF THE | NVENTI ON Ref ast enabl e mechani cal fastening
systens can be used in a wi de nunber of applications. 10 For exanple, such
ref ast enabl e fasteni ng systens can be used to connect one portion of a

di sposabl e absorbent article to another portion of the di sposabl e absorbent
article. In general, mechanical fastening systens may conprise a
fasteni ng nmenber having_a recelngg [ femal e conggnent and/or a fastening

menber having an engagi AigS MY SMRPOVEL 6ME@REani cal fast eni ng

systens, the engagi ng nmenber conprises a plurality of hook 15 el enents, and
t he receiving conponent conprises a plurality of |loop elenents. In a
fastened state, the hook el enefIEEDaDETHEINVANTIOBNt angl ed with the | oop

el enent s such hat COhneCt#ﬁ bet ween t he ng and recei Vi ng

conponents is %P’r?éfa“ inventigh yelgies tofasteins ge eftseﬁ)s"ft%fﬁ 1knthsePrap li‘lé%PUPB t he
fast egi Ng.1 B R hstent e nRRBLs 8dvinE AR FRhindULGEN S HPHAT ¥ BorkiBh Wﬁch‘ st he

fasteni ng nmenber which can cause a portion of the 20 fastening nmenber to
cont r act ifcrrasdd)resigigitiettd burklihy undeheppdiedpradssi ve forces can often act on the
engagi ng conponent and cause the engagi ng conmponent to buckl e.
Unfortunately, when buckled, the hook el enments of the engagi ng conponent

can be out of alignnment, eRACKGROUND OF IEMENVERTEN Thi s mi salignnment of
hook el ements can cause | ess than 100% of the hook el ements to engage with

the receivi n%eféﬁwbkeﬁ@ch@méaléwcm@mieﬁg cembe zsedperafmdmnméemf aphkcations.
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menber to provi resi St ance wever

i s not adsgmamlehysoﬂmumﬁdm tealgiter @f)itfbh@f &feldﬁg‘pemre abssrbbeeate. exposed when
the portion of the_ fastening nenber necks. The exposed edges can, in sone

cases cause i gG0EE] @@pl@@lcglkfaﬁtewg Syetemp apay comprise a fastening member having a
receiving / female component and/or a fastening member having an engaging / male component,

In some mechanical fastening systems, the engaging member comprises a plurality of hook

15  elements, and the receiving component comprises a plurality of loop elements. In a fastened
state, the hook elements are typically entangled with the loop elements such that a connection
between the engaging and receiving components is formed.

During fastening, a tension can be applied to the fastening member. The applied tension
can induce compressive forces in the fastening member which can cause a portion of the

20  fastening member to contract (neck). Additionally, the compressive forces can often act on the
engaging component and cause the engaging component to buckle.

Unfortunately, when buckled, the hook elements of the engaging component can be out of
alignment, e.g. not in the same plane. This misalignment of hook elements can cause less than
100% of the hook elements to engage with the receiving component thereby reducing the

25  performance of the fastening system.

Typically, a stiffener can be added to the fastening member to provide added resistance to
buckling. However, if the stiffener is not adequately secured, edges of the stiffener can become
exposed when the portion of the fastening member necks. The exposed edges can, in some cases

cause irritation to skin of a wearer.




2 Consequently, a need exists for a fastening nenber which can provide

i ncreased resistance to buckling and reduce the |ikelihood of exposed edges
of a stiffening material, SUVMMARY OF THE | NVENTI ON 5A fasteni ng nenber
constructed in accordance with the present invention can provide inproved
fastening system performance. In sone enbodi nents, a fastening nenber has
an i nboard end and an outboard end. The fastening nenber further conprises
a panel region, an end region, and a stiffening elenment. The panel region

i s di sposed adjacent to the inboard ehd and conprises a first layer and a
second layer joined to the first layer in a face-to-face 10orientati on.

The end region is disposed adjacent to the outboard end, and the end region
conpri ses a f&onhweniangyed waednxistsdorer fastchingmemberwibch eaneprodaeincifhsed

panel | Gt B0l R SR R PO RRENALH RS Bner + SHERe SR Ehe ond

region. 15The stiffening el enment disposed in the end region and has a
stiffness of greater than about 200 NNm The stiffening elenent is disposed

between the first layer and YVMEMARYAF THEANVERIION j oi ned to the first
| dth | i i et 3 ;
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region and the en i on. astening ne
further caplereds eseningl gstangifoen2eellanenic aitsposads, kefasering tirentfer hag ah ayer

and the second |ayer such that the elastonericpﬁ%snent i s sandwi ched

bet ween {193 dtanf g9 uthoad $e BEBHEMMAFEROCNIINET GTATISTS 2 PHE! F8HeAR ng
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a second stlﬁfness, wherein the flrsgﬁstlf ness I's greater than the first
st i f f nessnd Thapfisgest 2 dirstglapendslr a meyonfdulay¢re joiredntor the efint flgst emianfpceteineat
dispo;ed i.n the end regi on which defines the fastening el enent zone.
25BRI'EF BESEHIPBTI ON OF THE DRAW NGS

The end region is disposed adjacent to the outboard end, and the end region comprises a
fastening element zone and an intermediate zone. The intermediate zone is disposed between
the fastening element zone and the panel region adjacent an interface between the panel region
and the end region.

15 The stiffening element disposed in the end region and has a stiffness of greater than about
200 N/m. The stiffening element is disposed between the first layer and the second layer and is
joined to the first layer and the second layer proximate to the interface between the panel region
and the end region.

In other embodiments, the fastening member may further comprise an elastomeric

20 element disposed between the first layer and the second layer such that the elastomeric element
is sandwiched between the first layer and the second layer. Additionally, the fastening element
zone can have a first stiffness and the intermediate zone can have a second stiffness, wherein the
first stiffness is greater than the first stiffness. The fastening member may further comprise a

fastening element disposed in the end region which defines the fastening element zone.

25 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A is a plan view showing a fastening member constructed in accordance with the
present invention.
Figure 1B is a plan view showing additional features of the fastening member of Figure

1A.



Figure 1A is a plan view show ng a fastening nenber constructed in
accordance with the present invention. Figure 1B is a plan view show ng

additional features of the fastening nmenber of Figure 3- Figure 2A is
a cross sectional view showi ng the fastening nenber of Figure 1A as seen
t hrough |ine 2A-2A Fi gures 2B-2C are cross sectional views show ng

ot her enbodi nents of the fastening nenber of Figure 1A 5Figure 3 is a
cross sectional view showi ng anot her gnbodi ment of the fastening nenber of
Figure 1A Figure 4A is a plan view show ng a di sposabl e di aper
conprising fastening nenbers constructed in accordance with the present

I nventi on. . _Figure 4B is a plan view show ng anot her enbodi nent

for the fast eRigHE Heireressorciqr] yaweshewming thefagigpiag miqmbeg pf Bigaead ansegn ew
showi ng gl @RRfkaUssfor testing the stiffness of materials. Figure 6Ais a
front el evation view showing a plunger for use with the apparatus of Figure
5. Figure 6B Fguas 2Bd2C atccwats sativtiakwieslsashbwingaothdruemgierdithars of ehevfatthnihfe

apparat u?ne(r)rfbex!:ci)f%éu?e }25
5 Figure 3 is a cross sectional view showing another embodiment of the fastening member
of Figure 1A.
Figure 4A is a plan view showing a disposable diaper comprising fastening members
constructed in accordance with the present invention.
Figure 4B is a plan view showing another embodiment for the fastening members of
10  Figure 8A.
Figure 5 is an elevation view showing an apparatus for testing the stiffness of materials.
Figure 6A is a front elevation view showing a plunger for use with the apparatus of
Figure 5.
Figure 6B is a side elevation view showing a plunger for use with the apparatus of Figure
15 5.
Figure 7 is a graph showing Peak load and slope calculation areas on bending curve.
Figure 8 is an elevation view showing the measurement of exposed edges of a stiffening

element in a fastening member.

20 DETAILED DESCRIPTION OF THE INVENTION
DEFINITIONS:

As used herein, the terms “absorbent article” and “article” refer to a wearable device that
absorbs and/or contains liquid and, more specifically, refers to a device that is placed against or
in proximity to the body of the wearer to absorb and contain the various exudates discharged

25  from the body. Suitable examples include diapers, training pants, refastenable pants, pull-on
garments, adult incontinence products and feminine care products such as sanitary napkins.
Furthermore, the terms “absorbent article” and “article” include a “disposable absorbent article”
which is intended to be discarded and not laundered or otherwise restored after no more than ten
uses, preferably after no more than five uses, and most preferably after a single use (although

30  certain components may be recycled, reused, or composted).




Figure 7 is a graph show ng Peak | oad and sl ope cal cul ati on areas on
bendi ng curve. Figure 8 is an el evation view show ng the neasurenent of
exposed edges of a stiffening elenment in a fastening nmenber. 20DETAI LED
DESCRI PTI ON OF THE | NVENTI ON DEFI NI TI ONS: As used herein, the terns
"absorbent article"” and "article" refer to a wearabl e device that absorbs
and/or contains liquid and, nore specifically, refers to a device that is
pl aced against or in proximty to the body of the wearer to absorb and
contain the various exudates discharged 25 fromthe body. Suitable
exanpl es include diapers, training pants, refastenable pants, pull-on
garnents, adult incontinence products and fem nine care products such as
sani tary napki‘Bedy-feing’herdrgamenthi@cing’ nefer sspestivamtto ahe irglhieve gationapf ae| e
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use (although 30 certain conponents nmay be recycl ed, reused, or conposted).
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absorbent article). used herein, the term"diaper"” refers to an
absor benandithaf 5| seeqficadly alldpgediormediye dndfcantagn enmry fslofetdl rvente. Py wsod seralmout

the | ower tqQrso so. as EP encirgle.the i % nd | egs of the wearer and that
is sﬁ@ciﬁ?@aﬁpyméaﬁﬁﬁgi(FBAWQ§ei ‘%ﬁﬁ&gﬁﬁa Q?W‘urinary and fecal waste. As
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As used herein "elastically extensible" refers to characteristics of
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renoved. eterns “exterior surracé” and "interior surface" as used herein
refer to rel aThe/@rms “exterior surface” and “interior surface” as used herein refer to relative
15  locations on a portion of a fastening member as shown. The terms “exterior surface” and
“interior surface” are not necessarily indicative of locations with respect to the fastening member
after the fastening member has been joined to an article.
As used herein the term “joined” encompasses configurations whereby an element is
directly secured to another element by affixing the element directly to the other element, and
20  configurations whereby an element is indirectly secured to another element by affixing the
element to an intermediate member(s) which in turn are affixed to the other element.
The term “longitudinal” is used herein to refer to a direction which is generally parallel to
the longest edge of an element except where otherwise noted. In the context of disposable
absorbent articles, a “longitudinal” direction “runs substantially perpendicular from a waist edge
25  to an opposing waist edge of the article and generally parallel to the maximum linear dimension
of the article. Directions within + 45 degrees of the longitudinal direction are considered to be
“longitudinal”.

The term “lateral” refers to a direction running generally perpendicular to and in the same

plane as the “longitudinal” direction. In the context of disposable absorbent articles, a “lateral”



15 locations on a portion of a fastening nmenber as shown. The terns
"exterior surface" and "interior surface" are not necessarily indicative of
| ocations with respect to the fastening nenber after the fasteni ng nmenber
has been joined to an article. As used herein the term"joi ned"
enconpasses configurations whereby an elenent is directly secured to

anot her elenent by affixing the elenent directly to the other elenent, and
20 configurations whereby an elenment is indirectly secured to another
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bond, fastener, etc.). A pant may be preformed anywhere along the circumference of the article
(e.g., side fastened, front waist fastened, rear waist fastened). Examples of suitable pants are
disclosed in U.S. Patent No. 5,246,433; U.S. Patent No. 5,569,234; U.S. Patent No. 6,120,487;
20 U.S. Patent No. 6,120,489; U.S. Patent No. 4,940,464: U.S. Patent No. 5,092.861; U.S. Patent
No. 5,897,545; U.S. Patent No. 5,957,908; and U.S. Patent Publication No. 2003/0233082 Al.

DESCRIPTION:
The fastening member of the present invention may provide improved fastening
25  capability. The fastening member of the present invention may be incorporated into a variety of
consumer and commercial goods that may benefit from having a fastening member constructed
in accordance with the present invention. In any of the embodiments described herein, the
fastening member may be a separate element added to the commercial good. For example, the
fastening member may be a discrete structure joined to any component (e.g., a topsheet, an

30 absorbent core, a backsheet, a fastening system, a cuff, etc.) of an absorbent article or other




15 prefornmed by any suitable technique including, but not limted to,
joining together portions of the article using refastenabl e and/or
non-r ef ast enabl e bonds (e.g., seam weld, adhesive, cohesive bond,
fastener, etc.). A pant may be prefornmed anywhere al ong the circunference
of the article (e.g., side fastened, front wai st fastened, rear waist
fastened). Exanples of suitable pants are disclosed in U S. Patent No.
5,246, 433; U. S. Patent No. 5,569, 234; U S. Patent No. 6, 120,487; 20U.S.
Patent No. 6,120,489; U.S. Patent No.%4,940,464; U S. Patent No. 5,092, 861;
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120, and a stlffenl ng el ement 230 (shown in Fi qure 2A) . The panel regl on
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example, the panel region 110 may lack the ability to return to approximately its original
20 dimensions after a force that extended the panel region is removed.

The panel region 110 can be more extensible than the end region 120. For example, in
some embodiments, the panel region 110 can extend to greater than or equal to about 100% at an
applied load of about 0.5 N/cm. In some embodiments, the panel region 110 can extend to
greater than or equal to about 100% at an applied load of about 1.5 N/cm. In some

25  embodiments, the panel region 110 can extend to greater than or equal to about 100% at an
applied load of about 4.0 N/cm. In some embodiments, the panel region 110 can extend to
greater than or equal to about 150% at an applied load of about 0.5 N/cm. In some
embodiments, the panel region 110 can extend to greater than or equal to about 150% at an
applied load of about 1.5 N/cm. In some embodiments, the panel region 110 can extend to

30  greater than or equal to about 150% at an applied load of about 4.0 N/cm.



In sone enbodi ments, the panel region 110 can be elastically extensible. In
sone enbodi nents, the panel region 110 may be extensi bl e but not

el astically extensible. For exanple, the panel region 110 nay | ack the
ability to return to approximately its original 20dinensions after a force
t hat extended the panel region is renoved. The panel region 110 can be
nore extensi ble than the end region 120. For exanple, in sone enbodi nents,
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el enent rzgine 1204 can be defined by a perinmeter of the fastening el enent 116
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116 which is disposed in the end region 120. The fastening element zone 114 includes all layers

20  which are subjacent and/or superjacent to the fastening element 116. The fastening element 116

can be joined to the end region 120 by any suitable means. Exemplary means for joining the

fastening element 116 to the end region are discussed hereafter with regard to Figures 2A-2C.

The fastening element zone 114 can have a first stiffness which can be greater than about

1000 N/m, in some embodiments. In some embodiments the first stiffness can be greater than

25  about 1500 N/m. In some embodiments, the first stiffness can be greater than about 2500 N/m.

In some embodiments, the first stiffness can be in a range from between about 1000 N/m to

about 7000 N/m or any individual number within the range. In some embodiments, the first

stiffness can be in a range from about 1500 N/m to about 6000 N/m. In other embodiments, the

first stiffness can be in a range from about 2500 N/m to about 5000 N/m.




20 whi ch are subjacent and/or supedacent to the fastening elenent 116. The
fastening el enment 116 can be joined to the end region 120 by any suitable
nmeans. Exenplary means for joining the fastening el enent 116 to the end
region are discussed hereafter with regard to Figures 2A-2C. The
fastening el ement zone 114 can have a first stiffness which can be greater
t han about 1000 NNm in sone enbodinents. I n sonme enbodi nents the first
stiffness can be greater than 25 about 1500 NNm In sone enbodi nents, the
first stiffness can be greater than about 2500 Nm In sone enbodi ments,
the first stiffness can be in a range from between about 1000 Nmto about
7000 N mor any individual nunber within the range. In sone enbodi nents,
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20 from about 400 N/m to about 600 N/m.

The portion of the intermediate zone 112 having the second stiffness can be disposed
adjacent to the interface 1700. Additionally, in some embodiments, the portion of the
intermediate zone 112 having the second stiffness can be disposed inward (toward the inboard
end 102) from an inner edge 302 of the fastening element 116. For example, in some

25  embodiments, the portion can be disposed inward (toward the inboard end 102) at least about
10% of an intermediate zone width 133 (shown in Figure 1B) from the inner edge 302 of the
fastening element 116. In some embodiments, the portion can be disposed inward (toward the
inboard end 102) at least about 25% of the intermediate zone width 133 (shown in Figure 1B)
from the inner edge 302 of the fastening element 116. In some embodiments, the portion can be

30 disposed inward (toward the inboard end 102) at least about 50% of the intermediate zone width



end 102) from an inner edge 302 of the fastening elenent 116. For exanpl e,
in some 25 enbodi nents, the portion can be disposed inward (toward the

i nboard end 102) at |east about 10% of an internediate zone width 133
(shown in Figure 1B) fromthe inner edge 302 of the fastening el enent 116.
In sone enbodi nents, the portion can be disposed inward (toward the inboard
end 102) at |east about 25% of the internmediate zone width 133 (shown in
Figure 1B) fromthe inner edge 302 of the fastening elenment 116. In sone
enbodi nents, the portion can be 30 di%posed inward (toward the inboard end
102) at |east about 50% of the internmediate zone width 9 133 (shown in
Figure 1B) fromthe inner edge 302 of the fastening el ement 116. In sone
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15 intermediate zone 112, disposed between the first portion and the second portion can have a
stiffness which is between the first stiffness and the second stiffness. As another example, the
stiffness of the intermediate zone 112 may vary continuously from the inner edge 302 to the
second portion of the intermediate zone 112 proximate to the interface 1700. In these
embodiments, the stiffness may increase and/or decrease.

20 The reduced stiffness in the portion of the intermediate zone 112 can provide improved
comfort for the wearer. In some embodiments, the fastening member 100 can be attached to a
disposable absorbent article such that the intermediate zone 112 is positioned in a high
movement area of a wearer. In these instances, an increased stiffness, e.g. greater than about
1000 N/m, can cause redmarking on the wearer because the intermediate zone of the fastening

25  member would be more resistant to buckling. In contrast, a portion of the intermediate zone 112
of the present invention has decreased stiffness, e.g. less than about 1000 N/m, thereby allowing
the portion of the intermediate zone 112 to more readily buckle instead of poking the skin of the
wearer.

Additionally, in some embodiments, the panel region 110 may have a third stiffness. The

30 third stiffness can be less than about 250 N/m, in some embodiments. In other embodiments, the




20The reduced stiffness in the portion of the internediate zone 112 can
provi de inproved confort for the wearer. In sone enbodi nents, the fastening
menber 100 can be attached to a di sposabl e absorbent article such that the
internedi ate zone 112 is positioned in a high novenent area of a wearer. In
t hese instances, an increased stiffness, e.g. greater than about 1000 N m
can cause rednmarking on the wearer because the internedi ate zone of the
fasteni ng 25 nmenber would be nore resistant to buckling. In contrast, a
portion of the internediate zone 112 18f the present invention has decreased
stiffness, e.g. less than about 1000 NNm thereby allow ng the portion of
the intei med| ate zone 112 to nore readily buckle instead of poking the
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20  Figures 2A-2C and 3). The stiffening element 230 (shown in Figures 2A-2C and 3) can be

disposed in the end region 120. The intermediate zone 112 comprises a portion of the stiffening

element 230 (shown in Figures 2A-2C and 3). In some embodiments, the fastening element

zone 114 comprises a portion of the stiffening element 230 (shown in Figures 2A-2C and 3). In

some embodiments, the stiffening element 230 (shown in Figures 2A-2C and 3) may comprise
25  the entire end region 120.

The stiffening element 230 (shown in Figures 2A-2C and 3) can achieve the desired first
stiffness in the fastening element zone 114 and/or can achieve the desired second stiffness in the
intermediate zone 112. In some embodiments, the stiffening element 230 (shown in Figures 2A-
2C and 3) can have a stiffness of less than about 1000 N/m. In some embodiments, the

30 stiffening element 230 (shown in Figures 2A-2C and 3) can have a stiffness of greater than about



The stiffening el ement 230 (shown in Figures 2A-2C and 3) can achieve the
desired first stiffness in the fastening el enent zone 114 and/or can
achieve the desired second stiffness in the intermedi ate zone 112. In sone
enbodi nents, the stiffening elenment 230 (shown in Figures 2A- 2C and 3) can
have a stiffness of |ess than about 1.000 NNm In sonme enbodi nents, the 30
stiffening elenent 230 (shown in Figures 2A-2C and 3) can have a stiffness
of greater than about 11 200 NNm . In sonme enbodi nents, the stiffening

el ement 230 (shown in Figures 2A-2C dhd 3) can have a stiffness of greater
t han about 300 NNm In sonme enbodi nents, the stiffening el enent 230 (shown
in Figures 2A-2C and 3) can have a stlffness ogy?reater t han about 400 N'm
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a second end edge 1016 of the fastening element 116. The maximum linear distances mentioned

above are generally parallel to a first direction 490.
In some embodiments, the fastening member length 122 can be equal to the end region
20  length 125, and the fastening element length 126 can be equal to the end region length 125. In
some embodiments, the fastening element length 126 can be less than the end region length 125
which is less than the fastening member length 122. For example, the fastening element length
126 can be less than or equal to about 90% of the end region length 125. As another example,
the fastening element length 126 can be less than or equal to about 80% of the end region length
25  125. As yet another example, the fastening element length 126 can be less than or equal to about
50% of the end region length 125. As yet another example, the fastening element length 126 can
be less than or equal to about 90% of the fastening member length 122. As yet another example,
the fastening element length 126 can be less than or equal to about 80% of the fastening member
length 122. As yet another example, the fastening element length 126 can be less than or equal

30 to about 50% of the fastening member length 122.




25 125. As yet another exanple, the fastening elenent |length 126 can be

| ess than or equal to about 50% of the end region length 125. As yet

anot her exanple, the fastening el enent |length 126 can be | ess than or equal
to about 90% of the fastening nmenber |ength 122. As yet another exanple,
the fastening elenent |ength 126 can be | ess than or equal to about 80% of
the fastening nenber length 122. As yet another exanple, the fastening

el enent | ength 126 can be |l ess than or equal 30 to about 50% of the
fasteni ng nenber |ength 122. 12 12ps 'shown, the internediate zone 112
may have an internmedi ate zone width 133 and t he fastening el enent 116 can
have a fastening elenment width 132. The internediate zone width 133 is the
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the intertace I'n sone e I ments Interface 1700 c be defi ned,
in part, clys nhehinawiedimnst Inpeind e@b0di(rehhei secdfidgdirestidddOdfcat He gnefaflgni ng
el ement }ng"gencﬁcu V}/nto Ithrza tFrlstgé{rectlon L@Oz Qnasg%e eimbodiments, the second direction 491 can be
generally parallel to a primary direction of applied tension force, e.g. the force applied to the
20 fastening member during fastening.

As stated previously, the perimeter of the fastening element 116 defines the fastening
element zone 114, Consequently, the fastening element width 132 is also the width of the
fastening element zone 114. Similarly, the fastening element length 126 is also the length of the
fastening element zone 114.

25 The panel region 110 and the end region 120 can be separated by the interface 1700. In
some embodiments, the interface 1700 can be defined, in part, by the inwardmost point 250
(shown in Figure 2A) of the stiffening element 230 (shown in Figures 2A-2C and 3).

As stated previously, the fastening element zone 114 can have an increased stiffness

compared to the intermediate zone 112 and, in some embodiments, when compared to the

30 stiffness of the panel region 110. The stiffness of the fastening element zone 114 can be



As stated previously, the fastening el enent zone 114 can have an increased
stiffness conpared to the internedi ate zone 1.12 and, in sone enbodi nents,
when conpared to the 30stiffness of the panel region 110. The stiffness of
the fastening el enent zone 114 can be 13 increased by any suitabl e neans.
Exanpl es of suitable nmeans of increasing the stiffness of the fastening

el ement zone 114 are discussed with regard to Figures 2A-2C As shown
in Figure 2A-2C, in sone enbodi nents, the panel region 110 nmay conprise a

| am nated structure. For exanple, as 'shown, in sone enbodi nents, the panel
region 110 may 5 conprise a first substrate 202 and a second substrate
204. The first substrate 202 and the second substrate 204 can be joi ned

t oget her iqieased bicanyt wutakle eeans. dagtilesrpf switeble means of ipeastigetho otiffegsgiof the
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104. The first portion 260 may have a first portion width 280 which is the maximum linear
distance generally parallel to the second direction 491 between the inwardmost point 250 of the
stiffening element 230 and an outwardmost point 251 of the second bonding agent 217 or an
20  outwardmost point 252 of the first bonding agent 216 whichever is less. In some embodiments,
the first portion width 280 may extend all the way out to the outboard end 104 as shown in
Figure 2A. In the embodiments of the present invention, the first portion 260 can be secured
between the first substrate 202 and the second substrate 204 by the first bonding agent 216, the
second bonding agent 217, and/or any other suitable means.
25 As shown in Figure 2A, in some embodiments, the fastening element 116 can be joined
to the second substrate 204 by a third bonding agent 218. As shown, in Figures 2B and 2C, in
some embodiments, the fastening element 116 can be joined to the stiffening element 230 by the
third bonding agent 218.
As shown in Figure 2A, in some embodiments, the first substrate 202 and/or the second

30 substrate 204 may extend outward from the inboard end 102 to the outboard end 104 such that




As shown in Figure 2A, in sone enbodinents, the first substrate 202 and/or
the second 30 substrate 204 may extend outward fromthe inboard end 102 to
t he outboard end 104 such that 14 the first substrate 202 and/or t-he
second substrate 204 conprise the entire end region 120. In sone

enbodi nents, where both the first substrate 202 and the second substrate
204 conprise the entire end region 120, the first portion 260 may conpri se
the entire stiffening el ement 230. In contrast, as shown in Figure 2B, in
some enbodi ments, the first substratéd4202 and/or 5 the second substrate 204
can extend outward fromthe inboard end 102 such that the first substrate
202 and/or the second substrate 204 conprise a portion of the end region
120 but migt fitsheubstrate 262 endfor thgiserpnd 20bstity 2@ikenmppirise thesengiroons, reglpg 120. In
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The first bondi ng agent 216 can simlarly extend fromthe i nboard end 102
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As shown in Figure 2C, in some embodiments, the first substrate 202 can extend from
the inboard end 102 to the outboard end 104 such that the first substrate 202 comprises the entire
20 end region 120. The first bonding agent 216 can similarly extend from the inboard end 102 to
the outboard end 104 such that first bonding agent 216 comprises the entire end region 120. In
contrast, as shown, in some embodiments, the second bonding agent 217 can extend from the
inboard end 102 into the end region 120 such that the second bonding agent 217 overlaps a
portion of the intermediate zone 112. Similarly, in some embodiments, the second substrate 204
25  can be configured as described above with regard to Figure 2B.
The stiffening element 230 may be any suitable size. For example, the stiffening element
230 may overlap the entire end region 120. As another example, the first portion 260 of the
stiffening element 230 can be disposed between the first substrate 202 and the second substrate
204 and extend outward such that the stiffening element 230 comprises part of the fastening

30 element zone 114. In some embodiments, the stiffening element 230 can extend inward from the



stiffening el ement 230 can be di sposed between the first substrate 202 and
the second substrate 204 and extend outward such that the stiffening

el ement 230 conprises part of the fastening 30 el ement zone 114. In sone
enbodi ments, the stiffening el ement 230 can extend inward fromthe 15

out board end 102 to the inboard end 102 such that the stiffening el ement
230 conprises the entire panel region 110. An advant age of the
present invention is that the first portion 260 of the stiffening el enent
230 is di sposed between and is joined3o the first substrate 202 and to the
second 5 substrate 204. Because the first portion 260 is joined to the
first substrate 202 and to the second substrate 204, edges of the first
portion 26boadendelddrtedhd stbpedrendhk2f suck tthas uls stiffineng2€2mem @ 30hengeiconte
substrate t2.04.wfqé .th@oedges of the stiffening element 230 are less |ikely
to be expdSEH*WhER' Thef ast eni ng menber is under tension. The first portion
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ex p01s 5ed Ellb?)lsl;is 25t Wro] %lrl]d ?(l))éc)) L(I)tf th]é irqgméd?ates %rn% width 133. In some embodiments, the first portion
width 280 may be greater than or equal to the fastening element width 132 in addition to the
intermediate zone width 133. In some embodiments, the first portion width 280 can be equal to
an end region width. In some embodiments, the first portion width 280 can be greater than about
1 mm and less than or equal to about 50 mm or any individual number within the range. In some
20  embodiments, the first portion width 280 can be greater than or equal to about 4 mm and less
than or equal to about 35 mm. In some embodiments, the first portion width 280 can be greater
than or equal to about 8 mm and less than or equal to about 25 mm.
In some embodiments, under a tension of between 1.5 N/cm and 4.0 N/cm, edges of the
stiffness element 230 in the first portion 260 are exposed less than about 1 mm. In some
25 embodiments, the edges of the stiffness element 230 have an exposed edge length measurement
of less than about 2 mm. As shown in Figure 8, exposed edge length is the maximum distance
generally parallel to the first direction 490 between a first edge 1018 of the stiffening element
230 and the leading edge 1010. Alternatively, exposed edge length can be the maximum
distance generally parallel to the first direction 490 between a second edge 1017 of the stiffening

30  element 230 and the trailing edge 1012. The test method for measuring exposed edge length is




25 enbodi nents, the edges of the stiffness el enment 230 have an exposed edge
| engt h nmeasurenent of |ess than about 2 mm As shown in Figure 8, exposed
edge length is the maxi num di stance generally parallel to the first
direction 490 between a first edge 1.018 of the stiffening el ement 230 and
the | eadi ng edge 1010. Alternatively, exposed edge |l ength can be the

maxi mum di stance generally parallel to the first direction 490 between a
second edge 1017 of the stiffening 30 elenment 230 and the trailing edge
1012. The test method for measuring éfposed edge length is 16 hereafter.
In sonme enbodi ments, the edges of the stiffness elenent 230 in the first
portion 260 are exposed | ess than about 0.5 mm In sone enbodi nents, the
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about 3%. In some embodiments, the exposure ratio can be less than or equal to about 2%. In
15  some embodiments, the exposure ratio can be less than or equal to about 1%.
As stated previously, the panel region can be elastically extensible in some embodiments.
In embodiments where the panel region is elastically extensible, a fastening member constructed
in accordance with the present invention may comprise an elastomeric ‘element. An example of
such an embodiment is discussed with regard to Figure 3.
20 As shown in Figure 3, the panel region 110 may comprise, in addition to the first
substrate 202 and the second substrate 204, an elastomeric element 240. The elastomeric
element 240 can be sandwiched between the first substrate 202 and the second substrate 204.
Although not shown, the elastomeric element 240 can be joined to the first substrate 202 and/or
the second substrate 204 by the first bonding agent 216, the second bonding agent 217, and/or
25  any other suitable means.
As shown, in some embodiments, the stiffening material 230 can be disposed between
the elastomeric element 240 and the first substrate 202. In other embodiments, the stiffening
element 230 can be disposed between the elastomeric element 240 and the second substrate 204.
Additionally, despite the fact that Figure 3 shows the first substrate 202 and/or the second

30 substrate 204 comprising the entire end region 120, the first substrate 202 and/or the second



20As shown in Figure 3, the panel region 110 may conprise, in addition to
the first substrate 202 and the second substrate 204, an el astoneric

el ement 240. The el astoneric el enent 240 can be sandw ched between the
first substrate 202 and the second substrate 204. Al though not shown, the
el astoneric el enment 240 can be joined to the first substrate 202 and/or the
second substrate 204 by the first bondi ng agent 216, the second bondi ng
agent 217, and/or 25 any ot her suitane means. As shown, in sone

enbodi nents, the stiffening materi al 730 can be di sposed between the

el astoneric el enent 240 and the first substrate 202. In other enbodi nents,
the stiffening el ement 230 can be di sposed between the el astoneric el enent
240 and tHstaEcHHdcaLbs confiearedon. dixgngsed; piReprs)y vwddsispad tordgwrar At Hat In
Figure 3 ' t c 3 LT 04
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regard to, Fi &S 2A-2C. I n enbodi nents where the stiffening el ement 230
overlapsegnﬁgg%kon of the elastoneric el enent 240, a bondi ng agent can be
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240. SAdditionally, as shown, in sone enbodinents, the elastoneric el enent
240 can @wrmethe irfhoard andel 02t therad eegion 020 swhtthe cefyk patponf th2@ng uegiort hadt,
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conpriseggah%ngfgﬁﬁﬁ?Z?ﬂ%iggﬁgPBﬂg?ﬁ%pﬁP%ﬁﬁt?méﬂﬁ@”W%wd?ﬂﬁ?“éﬁﬁo&?ﬁéﬁ?s,
t he el ast:ab®&iiment| BEeRitoRde Same@oUoReN XN thi thd BB d 8N E021B3nd Sutbhied
out board. end 104 such that the el astoneric el enent 240 conprises the

entire effl Hegrush thatohe plastompes clemepiiearemises thetratied enstisgioni180ellewther 240
can S5 B T s ARG St 02:b b RIS P B0 Hchal ol LU,
portion wgiohh&2(ekadt taetieCintdre@inte 240. 112 and the fastening element zone 114 each
comprise a portion of the elastomeric element 240.
The fastening members of the present invention may comprise a wide variety of
materials. For example, the first substrate 202 and/or the second substrate 204 may comprise a
15 woven, nonwoven, film, a laminate, the like, or any combination thereof. In some embodiments,
the first substrate 202 and/or the second substrate 204 may be extensible and/or elastically
extensible. Where the first substrate 202 and/or the second substrate 204 comprise a nonwoven,
any suitable nonwoven can be used. In some em.bodiments, the nonwoven may comprise one
layer of fibers. In other embodiments, the nonwoven may comprise more than one layer of
20  fibers. Any suitable nonwoven can be used. For example, a suitable nonwoven may comprise
fibers made of polypropylene, polyethylene, polyester, nylon, cellulose, polyamide, or
combinations of such materials, Fibers of one material or fibers of different materials or
material combinations may be used in the first and/or second nonwoven. Exemplary nonwoven
materials include spunbond, spunbond meltblown spunbond (SMS), spunbond meltblown
25 meltblown spunbond (SMMS), carded, meltblown, and the like. Particularly acceptable
nonwovens include high elongation carded (HEC) nonwovens and deep activation polypropylene
(DAPP) nonwovens. Any process known in the art may be used to make the nonwovens.
The nonwoven may comprise fibers that are bonded mechanically, including fibers that
are needle punched or hydro entangled. Other suitable bonding processes for producing a

30  suitable nonwoven for use in the present invention are spun bonding, thermally bonding,




The fastening nmenbers of the present invention may conprise a wde variety
of materials. For exanple, the first substrate 202 and/or the second
substrate 204 nay conprise a 15 woven, nonwoven, film a |lamnate, ‘the

i ke, or any comnbination thereof. In sone enbodi nents, the first substrate
202 and/or the second substrate 204 may be extensible and/or elastically
extensi ble. Were the first substrate 202 and/or the second substrate 204
conpri se a nonwoven, any suitable nonwoven can be used. In sone

enbodi nents, the nonwoven may conprié% one layer of fibers. In other

enbodi nents, the nonwoven may conprise nore than one | ayer of 20 fibers.
Any sui tabl e nonwoven can be used. For exanple, a suitable nonwoven may
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a 30 suih@%h@ nonwoven for use in the present invention are spun bondi ng,
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The el astoneric el enent 340 nay conpri se any suitable elastic known in the
art. Suitsabheosuagiooneit the pramritentiay nagrpmpse: dasticdeandsrandfoy elpftionfalier i al s
as are Wﬁlnylf S'liﬁ.?a%wellasncict ttlll(ran known in the art can be used. Suitable elastic films may comprise
polypropylene, polyethylene, polyolefins, styrene-isoprene-styrene, styrene-butadiene-styrene, or
20 combinations thereof. The basis weight of the films can range from about 10 gsm to about 100
gsm.

Alternatively, or in conjunction with the elastic film, the elastomeric element 340 may
further comprise elastic strands. Suitable elastic strands can be made of a resilient elastic
thermoplastic material. The elastic strands may be made from liquid elastic that is extruded

25  through a die to achieve the desired strand elastic diameter and/or shape. The shape of the
extruded elastic strands is not limited. For example, typical elastic strands have a circular cross
sectional shape, but sometimes the elastic strands may have different shapes, such as a trilobal
shape, or a flat (i.e., "ribbon" like) shape. Suitable elastic strand shapes include rectangles,

circles, ellipses, diamonds, triangles, parallelograms, trapezoids, wedges, or other sections of

30 circles or ellipses, other polygons, or other irregular enclosed shapes. Furthermore, the thickness



15 art. Sonme exanples include elastonmeric filns, polyurethane fil ns,

el astoneric foans, fornmed elastic scrimand synthetic elastoners (e.g.
Lycra(tm)). A suitable elastoneric elenment 240 for use in conjunction with
the present invention may conprise elastic strands and/or elastic fil ns.
Any suitable elastic filmknown in the art can be used. Suitable elastic
films may conprise pol ypropyl ene, polyethylene, polyolefins,

styrene-i soprene-styrene, styrene-buhgdiene-styrene, or 20 conbi nations

t hereof . The basis weight of the fil can range from about 10 gsmto about
100 gsm Alternatively, or in conjunction with the elastic film the
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strands may be in the range of about 0.02 mmto about 1 nmand the basis
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generally having widths between about 2 mm and about 20 mm and aspect ratios ranging from
about 2:1 to about 100:1. Typically, the thickness of an elastic strand may be in the range of
about 0.02 mm to about 5 mm and the basis weight is in the range of about 20 g/m? to about 300
g/m®.

15 The first bonding agent 216, the second bonding agent 217, and/or the third bonding
agent 218, may comprise any suitable bonding agent known in the art. For example, in some
embodiments, at least one of the bonding agents may comprise an adhesive. Any suitable
adhesive can be used in the present invention. For example, the adhesive may comprise styrene-
olefin-styrene triblock copolymers such as styrene-isoprene-styrene, styrene-butadiene-styrene,

20  the like, or combinations thereof.

An example of a suitable bonding agent for joining the fastening element 116 to the
stiffening element 230 and/or the second substrate 204 is an adhesive made from Bostik located
in Wauwatosa, Wisconsin, having a model number H2988-F02. In some embodiments, the
fastening element 116 can be joined to the stiffening element 230 and/or the second substrate

25 204 via the bonding agent plus mechanical bonds, fusion bonds, the like, or any combination
thereof. In some embodiments, the fastening element 116 can be joined to the stiffening element
230 and/or the second substrate 204 via mechanical bonds, fusion bonds, or the like, or any
suitable combination thereof.

In some embodiments, at least one of the bonding agents may comprise a polymer. Any

30  suitable polymer known in the art can be utilized. Some examples of suitable polymers include
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20  in a number of consumer goods. For example, the fastening members of the present invention

can be joined to a disposable diaper. An example of such an embodiment is shown in Figure
4A.
As shown in Figure 4A, in some embodiments, fastening members 100A and 100B
constructed in accordance with the present invention can be joined to a disposable diaper 500.
25  The fastening members 100A and 100B can be configured similarly to the fastening members
discussed heretofore.
The fastening members 100A and 100B can be joined to the disposable diaper 500
adjacent to their respective inboard ends 102A and 102B. As shown in Figure 4A, the
disposable diaper 500 may comprise a liquid pervious topsheet 522 and a backsheet 524 joined

30 to at least a portion of the topsheet 522. The disposable absorbent article 500 further comprises



10 fastening el enment zone 114 can have a basis weight of greater than or
equal to about 100 gsm The stiffening material 230 can be any
suitable stiffening material known in the art. Sone exanpl es of suitable
stiffening materials 230 include webs of any type, e.g. woven, nonwoven,
| am nates, natural or synthetic materials including polypropyl ene,

pol yet hyl ene, pol y(ethyl ene terephthalate), nylon, paper, cellul ose,
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first wahdjhcefietioelrstSPdstaidge 85% G0dehevahisddiiBID e &9dnd waist member 504 can be
disposed adjacent to the second waist edge 551. Generally, the first waist member 502 and/or
the second waist member 504 can be under tension prior to being joined to the disposable diaper
500. So, upon release of at least a portion of the tension applied to the first waist member 502
15 and/or the second waist member 504, a portion of the disposable diaper 500 joined thereto can
corrugate. This corrugation of the disposable diaper 500 can allow the first waist member 502
and/or the second waist member 504 and the disposable diaper 500 to expand and contract about
the waist of a wearer, thereby providing more comfort and improved fit to a wearer. Examples
of suitable waist members 502 and/or 504 include those described in U.S. Patent No. 4,515,595;
20  U.S. Patent No. 5,151,092; and U.S. Patent No. 5,221,274, Although disposable diapers are
generally constructed so as to have two elastic waist features, one positioned in a first waist
region and one positioned in a second waist region, diapers can be constructed with a single
elastic waist feature.

The disposable diaper 500 may further comprise outer cuffs and inner cuffs to improve
25  containment of liquids and other body exudates. Each elasticized outer cuff may include several
different embodiments for reducing the leakage of body exudates in the leg regions. Outer cuffs
and inner cuffs are further described in U.S. Patent No. 3,860,003; U.S. Patent No. 4,909,803;

and U.S. Patent No. 4,695,278.
As stated previously, the disposable diaper 500 may further comprise the fastening
30 members 100A and 100B. The fastening members 100A and 100B can be joined to the




A portion of the periphery of the disposable diaper 500 can be defined by
the longitudinal 5 edges 575A and 575B; a first wai st edge 550, and the
second wai st edge 551. The | ongitudi nal edges 575A and 575B can run
generally parallel to a longitudinal centerline 590 of the disposable
absorbent article 500. The first wai st edge 550 and the second wai st edge
551 can run generally parallel to a lateral centerline 580 of the

di sposabl e di aper 500. The first wai st nmenber 502 and/or the second wai st
menber 504 can be elastically 10 extedsible. As shown, in some enbodi nments,
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fastening member 1200A, in some embodiments. The second surface 1204A can be opposite to
the first surface 1202A.

Similarly, the second fastening member 1200B may comprise an engaging component

25 1243 disposed on a first surface 1202B and an engaging component 1273 disposed on a second
surface 1204B, in some embodiments. One advantage of this arrangement is that the engaging
components 1242 and 1243 can engage a receiving component disposed on the disposable diaper

500 (shown in Figure 4A) or can join to the receiving components 1275 and 1273 on the other

fastening member. For example, in some embodiments the engaging component 1242 can join



10 and/or the fastening nenbers in the second wai st region conprise
conplinentary fastening el enents. For exanple, the fastening nenbers in the
second wai st region may include fastening el enents which conprise engagi ng
conponents while the fastening nmenbers in the first wai st region may

i ncl ude fastening el enments which conprise receiving conponents. Any

sui tabl e conbi nation of conplenentary fastening el enents can be used. 15In
sonme enbodi nents, the disposable diaggr 500 may conprise fastening nenbers
having a plurality of fastening nenbéers as shown in Figure 4B. As shown, in
sone enbodi nents, fastening nenbers 1200A and 1200B nmay conprise a

plurality of fastening elenents. For exanple, fastening nmenber 1200A can
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f ast eni nyQBecdnetesjoil20 Ao anckald @ igasurfaos 6F thepoFshe@320f I beind e@beneBAB IS When
the di Spglgtgr?ilng rgérglg)e% 1(5)819 aincsl lfoggtceageb% jo.-ilreg t]:)atlslé %insip(r)]s%ble diaper 500 between the
topsheet 522 and the backsheet 524. The fastening members 100A and 100B can be joined to
the disposable diaper 500 in any suitable configuratién or location.
15 The disposable diaper 500 further comprises a fastening system 540 which joins at least a
portion of a first waist region 536 with at least a portion of a second waist region 538, preferably
to form leg and waist openings. The fastening system 540 also works with the waist members(s)
502 and/or 504 to maintain lateral tension in order to keep the disposable absorbent article 500
in place about the waist of the wearer. The fastening system 540 may comprise fastening
20 elements 416A and 416B which, in some embodiments, can be disposed on the fastening
members 100A and 100B. The fastening system 540 may further comprise a receiving
component which, in some embodiments, is disposed in the first waist region 536 of the
disposable diaper 500. The fastening element 416A and 416B can be configured to engage the
receiving component thereby joining the first waist region 536 and the second waist region 538
25  of the disposable diaper 500.
Any suitable fastening elements known in the art can be used in the present invention.
Examples of suitable fastening elements include engaging components, receiving components,
adhesive components, cohesive components, the like, or any suitable combination thereof.

An example of a suitable engaging component may comprise hook fastening material.

30  The hook fastening material can mechanically engage fibrous elements of a receiving element so




5 menbers 100A and 100B can forma portion of the | eg openings which woul d
be di sposed on an outer surface of a |leg of a wearer. A crotch region 510
of the di sposable diaper 500 in conjunction with the first waist region 536
and the second wai st region 538 can forma portion of the | eg openings

whi ch woul d be di sposed on an inner surface of the leg of the wearer. In
sone enbodi nents, the fastening nenbers 100A and 100B can be joined to an
outer- 10 facing surface of the backsheet 524. In sonme enbodi nents, the

f ast eni ng nenbers 100A and 100B can b¥ joined to a wearer-facing surface of
t he topsheet 522. In sonme enbodi nents, the fastening nmenbers 100A and 100B
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art. 5A suita ast'ening nateri conprises a nunber o aped
engagi ng tied e;mmhé& molten material to "freeze" resulting in prongs. This hook fastening material and

methods and apparatus for making such a hook fastening material are more fully detailed in

European Patent Application O 381 087. In some embodiments, the hooks can be

20 thermoplastically printed. Examples of suitable hook printing processes are described in U.S.
Patent No. 5,540,673 and in WO 2004/082918.

An example of a suitable receiving component may comprise a plurality of loops.

Loop fastening material and a method for making the same are described in U.S. Patent No.

5,380,313; U.S. Patent No. 5,569,233; U.S. Patent No. 5,407,439; U.S. Patent No. 5,542,942;

25  U.S. Patent No. 5,669,900; U.S. Patent No. 5,318,555; U.S. Application Publication No.

2003/0077430; and WO 04/030763.
An example of a suitable adhesive component may comprise discrete tape tabs. An
example of a suitable tape tab is available from the 3M Corporation of St. Paul, Minnesota,

U.S.A. under the designation of XMF99121.



projecting froma backing such as the commercially avail able materi al

desi gnated Scotchrnate(tm brand No. FJ3402 avail able from M nnesota M ni ng
and Manufacturing Conpany, St. Paul, Mnn. Alternatively, the engaging

el ements may have any shape such as hooks, "T' s", nushroons, or any other
shape as are well known in the art. An exenplary hook fastening 10
material is described in U S. Patent No. 4,846,815. Another suitable hook
fastening material conprises an array, _of prongs forned of thernoplastic
material. Hot nelt adhesive thernnplé?tlcs in particular polyester and

pol yam de hot nelt adhesives, are particularly well suited for formng the
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No. 5, 540, 673_and WO 2004/ 082918. e of a tabj e
recei vi ng coanRgﬁi”{]ﬁjéVebso‘ﬁﬂf FERPTEEC Bty ﬁ?‘?‘P?PCB?S é%"g%' “f? LSI{tI:’?t Ul 53g be

mat eri al caituded H%n@%oomkﬁrﬁ& t he SaRIANRe dpikdet Qﬁdj tHenbzklk&reetP SinCitve NO
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core. The.g qRsRest o@ﬂbllyplopylene fibers), or a combination of natural and synthetic fibers, As an
20 example, a material suitable for use in a topsheet comprises a web of staple-length
polypropylene fibers is manufactured by Veratec, Inc., a Division of International Paper
Company, of Walpole, MA under the designation P-8.
Some examples of suitable topsheets are described further in U.S. Patent No. 3,929,135;
U.S. Patent No. 4,324,246; U.S. Patent No. 4,342,314; U.S. Patent No. 4,463,045; U.S. Patent
25  No. 5,006,394; U.S. Patent No. 4,609,518; U.S. Patent No. 4,629,643, Any portion of the
topsheet may be coated with a lotion as is known in the art. Examples of suitable lotions include
those described in U.S. Patent No. 5,607,760; U.S. Patent No. 5,609,587; U.S. Patent No.
5,635,191; U.S. Patent No. 5,643,588; U.S. Patent No. 5,968,025; U.S. Patent No. 6,716,441;
and PCT Publication No. WO 95/24173.




10 the backsheet can extend beyond the edges of the absorbent core, thereby
formng the periphery of the disposable absorbent article. The topsheet,

t he backsheet, and the absorbent core may include nany different naterials
and may be assenbled in a variety of well known configurations, exenplary
di aper materials and configurations are described generally in U S. Patent
No. 3,860,003; U S. Patent No. 5,151,092; and U. S. Patent No. 5,221, 274.
15Any topsheet conpatible with the present invention which is known in the
art can be used in the present invent®fon. A suitable material for a

t opsheet may be manufactured froma w de range of materials, such as porous
foans, reticulated foans, apertured plastic filns, or woven or nonwoven
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passi ng through the backsheet Sui tabl e breathable materials may 15 i ncl ude
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Cor por ati on Ufhﬁbﬁkmg,orvﬁya;rﬁtﬁuép k]@rdd)'ﬁdﬁlﬁ tae15k@sAlgNattbRbIEXALRE or andle

nmonolithic films such as manufactured by opay Corporation, C ncinnati, OH
under t hdiregsines. HYTRIEE @hbasiments feobacksigeayr oMb | % sEeipalk Plagiclgke film’

o5/ 16746, S8, Farert SRecaP§ERt T AT weop QR TRl AL ety o
Pat ens Nelastle,1kébeRSGor in the direction of elongation without the use of added elastic materials and
is described in more detail in U.S. Patent No. 5,518,801. In alternate embodiments, the
backsheet may comprise elastic films, foams, strands, or combinations of these or other suitable
materials with nonwovens or synthetic films.
A suitable absorbent core for use in the present invention may comprise any absorbent

30 material which is generally compressible, conformable, non-irritating to the wearer's skin, and



The backsheet, or any portion thereof, may be elastically extensible in one
or nore directions. In one enbodi nent, the backsheet nmay conprise a
structural elastic-like film("SELF") web. A structural elastic-like film
web is an extensible material that exhibits an 25 elastic-like behavior in
the direction of elongation wi thout the use of added el astic materials and
is described in nore detail in U S Patent No. 5,518,801. In alternate
enbodi ments, the backsheet nay conprise elastic filns, foans, strands, or
conbi nati ons of these or other suitabl’e materials with nonwovens or
synthetic filns. A sui tabl e absorbent core for use in the present
i nvention nay conpri se any absorbent 30 material which is generally
conpr essiciale fotpebipgind, retairing Heyidasichgstusing Had ket sertain dRiln exugates. An
capabl e : i L.0j L qQui i h certain
Doy oxudarag it aeRfioh EhEL Ol oh 3 AU A el SLER RHEF e
absor bentbwodreat nay(salbos othee abwrbead sthenge(s) tag hatxs oulyiigt catipdredoags, Gydiophitic
absorbent stru turg&s) may have,var%inq cal i per zones, hydrophilic )

gr adi ent E2fens)s dniPeiightyrahEragicndle X (leyer ayerags dansisy, ard devderrsiagy barig

| over 5 av gLeageadi@il®nIoh&t 8hha risk bhOG AAE ERersAr sHRAuEO RG] 155 9)&?1’[&)(?3{1'}/ nor e
| ayers or structures). Suitabl e exenplary absorbent structures ?or se” as
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5,625, 222. 10The backsheet nmay be joined to the topsheet, the absorbent
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Sone suitabl e attachnment neans are disclosed in U S. Patent No. 4,573, 986;
U S. Pat #fchment meaps mayy iiclude g urfgrgneonsipuous Jayer résdbessve. arpptternsd 1ot oAt
No. 4, 8424666, Jo4ampl i tahl e:adhesi ves u .
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and the backsheet. e sublayer may be any material or structure ca e of
accept i ngltersatoelyn theortta¢hmambimeinsi may dvodirlsy hest bdedse pressTibuisgnds, hdtrasulik dpads, may
i ncl ude single materjal, or a nupber.of materials operatively. associ ated

- eacivrBPRepEEglcEhbdhos, oy aiiet i e JRadmcit Bhly orgamagtistngr Menent
of the piabhiéht HcSROSHM BiRRSarent article or may be one or nore separate
el enents joined directly or 25 indirectly with one or nore elenents of the

di sp¥sabl e ab¥asiobersublayars ghay, beditpleead, betiveers tie &gpsheetreapd j the |badesheetst Thet ur e
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as the suthiayerTHBYthe BEH1aEE nlagfigtudeel dingdPLiteti@PdE number of materials operatively

associated with each other. Further, the sublayer may be integral with another element of the

pull-on disposable absorbent article or may be one or more separate elements joined directly or

25  indirectly with one or more elements of the disposable absorbent article. Further, the sublayer

may include a structure that is separate from the absorbent core or may include or be part of at

least a portion of the absorbent core.
Suitable exemplary materials for use as the sublayer may include large cell open foams,

macro-porous compression resistant nonwoven highlofts, large size particulate forms of open

30 and closed cell foams (macro and/or microporous), highloft nonwovens, polyolefin, polystyrene,




macr o- por ous conpressi on resi stant nonwoven hi ghl ofts, |arge size
particulate fornms of open 30 and cl osed cell foanms (nmacro and/ or

m croporous), highloft nonwovens, polyolefin, polystyrene, 28 polyurethane
foans or particles, structures conprising a multiplicity of vertically
oriented | ooped strands of fibers, absorbent core structures described
above havi ng punched hol es or depressions, and the like. (As used herein,
the term"m croporous"” refers to materials which are capabl e of
transporting fluids by capillary actin. The term "macroporous” refers to
materials 5 having pores too large to effect capillary transport of fluid,
general ly having pores greater than about 0.5 mmin dianeter and, nore
speci fi cablyyrettrayifpgnp or guutiplesasevctuhagomboting B owuiiplicity @f aeeticelly )oriepied
enbodi nent of subl.ayer includes a nechani cal .f asteni .1 00 i

el enent - oot AR Cirtie BEutt TR TR RIS M PR B B9 o
avai | abl @egessitib,-ahli 2de fikkeQ N0Als imeecBMr@@,rtn@feﬁhi"ﬁﬁbrg;ﬁmMsn nefaR ad diteriMs Witgodra.
Anot her enbodi ment includes a 6 denier, crjnped and 10 resjin-bonded |
nonwoven SArag & trankppyiing, flaidp by jcapillay grtionsf The ey, "gipgrapaious gigk e toptsralang

an ungo LB C I/ 1L [ 1 ' Lef e
Gt Companns Bprelytisr B sftct oty (A FREECOR, ety B B eI
subl ayer aband.Jasectn bacheten abld Snoladpedificdly, hGiGHPord? Zreated tHan SboRat.@ mim No.

5,941,864, Further, the subl ayer, or. any portion thereof, may include or be
coat ed widtapeler 1S o‘S‘i‘f’of‘r‘in‘?ﬂ‘h‘flfs‘?“r‘i@?1 RYPARRGE ’é‘glﬂé?sa%@%‘é‘a%al ,nlﬁﬂ%@d‘&g C@H’&Hbe

the 15 p%ﬁ\tiﬁé IRRESnres N BIck AR LAMRT | SthiBfindErs LG12681eSRBMI-7124 from the 3M
Enbodi ments ©f the present 1 nvention nay al so i nclude pockets for receiving

and cont &lomonagionas Minnepalie Minpdspoh Amothei debadindst ihdndasadt denidsaarinipednd or

limting the vement of te.in the article, artnments _or vpids, which
accepl aRdERIET ROMKEE MEer haftas ADARE MeT Pf TR ERR e sfoalt L ARt &
absor bentnaditjréds@ thihlesk RE 7191 KBlimEErs SMICICRADAIRBL fRdts tH@liteCImpas W €ss, 20
of pockets and spacers for use in absorbent products are described in U S
Pat ent N&eomia 1Qthepsuitable gbsqpbgng ard nenabgrient sutdgrersgrsdesogbedhin U Paegdio. 318;

5. 306, 266 0Wne? REUBAPARY Ny > oIS Eydfere e iPaoor gt Moy o

in an abs@idlersr Rrdoatlewvidi @ loiiGchoshe knvwd SibsiRadesnd abild,. enade &rIThangeUhS.
Patent No. 4,990, 147; U S. Patent No. 5,062,840; and U. S. Patent No.
5, 2695 758erfqranes @ other chatacteyisticytfdhe §leeiier se barriers are described in

U. S. Patent NEmbfr?diﬁéﬂt%s 1((,411;[2 'hepﬁ‘-gsﬁ?tiﬁ\%ltiéép n%adyj g‘lg(? 21?%116(%“ odlers: foP ALERN nd

5, 653, 703. Exanples o er structures surta nagenment o#n ow
Vi scosi t yorfteeimg veaste, shasak oddch pravide SoidPadremtstelNbarribrsTdd li®@Bihg the Bovélacwmwf No.

5,977,430; and U.S. Patent No. 6,013, 063 Enbodi nents. of the
present AYeM ST CPWEP‘HB%‘“%B‘qYR@ﬁ Wﬁl&h ageegt A4 ST YASTE Hg?&@ﬂ'lé‘sve{%?%we%o

can be copfhkgufied disPoshbRl dbsbUbR aFRIS b fhellikeMren)RbABAEGK ARredfO BXRInpleyr €
responsi ve nmenbers 29
20  of pockets and spacers for use in absorbent products are described in U.S. Patent No. 5,514,121;
U.S. Patent No. 5,171,236; U.S. Patent No. 5,397,318; U.S. Patent No. 5,540,671; U.S. Patent
No. 6,168,584; U.S. Patent No. 5,306,266; and U.S. Patent No. 5,997,520. Examples of
compartments or voids in an absorbent article are disclosed in U.S. Patent No. 4,968,312; U.S.
Patent No. 4,990,147; U.S. Patent No. 5,062,840; and U.S. Patent No. 5,269,755. Examples of
25  suitable transverse barriers are described in U.S. Patent No. 5,554,142; PCT Patent WO
94/14395; and U.S. Patent No. 5,653,703. Examples of other structures suitable for
management of low viscosity feces are disclosed in U.S. Patent No. 5,941,864; U.S. Patent No.
5,977,430; and U.S. Patent No. 6,013,063.

Embodiments of the present invention may include acquisition / distribution layers which

30 can be configured to distribute moisture from a wetness event to moisture responsive members



wi thin the disposabl e absorbent article. Exanples of suitable acquisition /
distribution |ayers are described in U S. Patent No. 5,460,622, U S Patent
Application Publication No. 2005/0027267, and U.S. Patent Application
Publ i cati on No. 2005/009173. Enbodi nents of the present invention
may include a dusting |ayer which is well known 5in the art. Exanpl es of
suitabl e dusting |layers are discussed in U S. Patent No. 4,888,231. TEST
METHODS: EXTENSI BI LI TY Force at elonggtion is nmeasured on'a constant rate
of extension tensile tester with 10 nputer interface (a suitable
instrunment is the MIS Alliance using Testworks 4.0 Software, as avail able
from MIS Systens_ Cor Eden Prairie, MN) using a load cell for which the
forces né?‘été’t‘ﬁ@ﬁ éP@Sﬂ@W@Mb%%tW Jovsnples oh suifapls acqesitiom ddiseibptiodey s aise

novabl e CURRRE] A8, BhEh! N3 60(hoVEI) pRARY @thalanmllatﬁnfﬁé bEGs ¥ H67,

di anond faced gri ps, er t han 't e test
15Equi | i bnates. Pawpt Apphcatmm Pubhidationdshe @005008 178 nt ai ned at about 23 2C and
about 50 2% elaalve or at least two hours before testin

Herei n wi dth &PMPPfiments P‘§¥eﬂéf‘t"ﬁ‘étt?“at§aydtnﬁ]élﬁ% ?&Hgtmﬂa%ﬁﬁdvht%@t“ﬁﬂu@own

defined asimdiafeBsh® eélgﬂu?t%l@ﬁﬁutt'ﬂg 1dyRrsF OB &sdB-in U S. PateR0SL3daMa 1 Mat chi ng
fasteni ng nenbers 100 and | abel em Speci nen A and Speci men B. Speci nmen

A, determine and mark the proximl edge of the stiffening el enent at 110B.
20 Detequg% E@ ﬁﬁﬁg t he proximal edge of the stretch region 110C. For
exanpl e, "Marks g @ placed 1 nmapart along the wwdth of the stretch
regi on WEXMENSIBILITOC boundary is suspected to be. By hand, gently (< 20
gf) pull 1 cmsegnents along that edge to detect the boundary where the
mar ks remai n Herca afnplongatioth & slceyesd epraceqhsiphrate Qf/éfa(wp@ntth@ﬂw tgster witht he

stretgh I c t 2.54
oo §ofe SO RO AR e Bphert L S M2 5RRR T B 40 S
491. Tri nvdileleviiadh MED Syaéms QerstEdep Preii¢] Nm)aistdge@wad&emfmewhﬁﬂd]hd’lﬂncfd’sOm

both ends 110B and 110C to clanp in the grip faces. On the matching
Speci men™8asugcare afuhiA H)gfé? TR ohthe Haitkok He gilox Batly thegngeablst (uprer) and

stiffeni ﬂgttﬁta%&k%‘?%?éuk% %@&t‘é rfﬁtehhﬁgg&ﬁﬁtﬁﬁ'& cg:(iggné e}:]tﬂ)ﬁ &I%S Wi og

proxi mal edge astenlng el enent st
scal pel , theugst spestmenp 2. 54 mm | ong 490 from the center of specinen that
ext e%j S its Ec?uilibrate samples in a conditioned room maintained at about 23 + 2°C and about 50 +
2% relative humidity for at least two hours before testing. Herein width of the sample is defined

as dimension 491 and length is defined as dimension 490 according to Figure 1B.
Choose two matching fastening members 100 and label them Specimen A and Specimen
B. On Specimen A, determine and mark the proximal edge of the stiffening element at 110B.
20  Determine and mark the proximal edge of the stretch region 110C. For example, marks can be
placed 1 mm apart along the width of the stretch region where the 110C boundary is suspected to
be. By hand, gently (< 20 gf) pull 1 cm segments along that edge to detect the boundary where
the marks remain at 1 mm and where they spread apart. Measure the width of the stretch region
134 to the nearest 1 mm. Using a scalpel, cut a strip 2.54 mm long 490 from the center of
25  specimen that extends its entire width 491. Trim the width 491 of the strip leaving at least 5 mm
extending from both ends 110B and 110C to clamp in the grip faces. On the matching Specimen
B, once again determine and mark the proximal edge of the stiffening element at 110B, Measure

the distance 133 from 110B to the proximal edge of the fastening element 302 to the nearest 1

mm. Using a scalpel, cut a strip 2.54 mm long 490 from the center of specimen that extends its




entire wwdth 491. Trimthe width 491 of the strip leaving at |least 5 nm

extending fromboth ends 302 and 110B to clanp in the grip faces. Set
t he gauge length of the tensile tester to distance 134. Zero the crosshead
and load the cell. Insert Specinmen Ainto the upper grips aligning it along

110B and cl ose the upper grips. 5 Insert the specinmen into the | ower grips
aligning it along 110C and cl ose. The speci nen should be aligned vertically
wi t hout skew, and under enough tension to elimnate any slack, but |ess
than 0. 05N of force on the load cell . 3tart the tensile tester and data
collection. The jaws are noved apart at a rate of 127 mmmn to the desired
% el ongation. Herein, % Elongation is defined as the extension divided by

t he gaugentigngidy, 4yl Tiipl thesidshy 4900 tResep laariaggalrget § engektending dogi kathince
133 and run %%hqﬁﬁ;%éé?'ikﬁeESSE&QP aligning the specinen at 302 and
110B in the grips. e ToPCR St t he desired % el ongation is

cal cul at ed by Stie gaigt \aigeh dfitsehdile 665t Liktagee BUC Ter] bag@dbihesd drvRSthe
Results are calcul ated as Force in Newtons at the target elongation divided
by the | &flgt HSEdiSPedmpnA inbpthe gpreHsips ghgting i alongnhh0Baand despdha wrpet 8tibhe
near egt Pk tﬂé%ﬂé%im& iiﬁ;vrlt]lfé:l%l@és rips ali ni§% ﬁtfaﬁ&%sﬁotsan%ﬁy.r ‘?ﬁie L@ ndhould
constant rate of extension tensrie t8ster w th conmputer interface (a

sui t abl e be néipradneenticailg vathvliSskall, had osden rdergh Tiesti b tokdindinste fahywalaek, tais less

avai |l abl e 20 S tens rp., Eden Prairie, nnesot a jtted with a
T0°N Toad @R B gh ey s ot Terbue i fe GRIGEP b e 51 Hand
Fi gure 6Bdved darV hYate 08 199 §6n/nAh b MR YRREL ATeNARI B! SSdreih] ¥ BloRgatBaASE
support platforns 2200, shown in Figure 6, are useéd as the | ower Stationary

test fixudefieed aplthe ex¢ensionglividedderthe gangd léngtha mydtindied by 180 Rowstrihewivgederstd at

b 23C ,.2C b 0% 29 | ati hum di t.y. Her ei i dt h, of .
sl B i8R a8 in e b G rtion NG b oGl Al iR
490 accogflpng to Figure 1B. Conponents of the plunger 2100 are made of a

i ght weight material such as alum numto maximze the available | oad cel
capaci ty. TheTBhégree atithe desiraduialonegtionist galculatps beisi o weesirein thh pSHESE a

| ocki ng g«ﬁl:%/%&?églgg chRest ?é%'s lgz ‘e tcglgulg%g?fgqf_%cgen% m@&%ggthg:t?%%géﬁ%ufm

or t hogon e support platiormns | 'ade ong
2108 by Gbtdeditiyghe 2gih @yre@iodX90Mof the specimen in mm, and reported to the nearest 0.01
15  N/mm.
STIFFNESS

Stiffness is measured using a constant rate of extension tensile tester with computer

interface (a suitable instrument is a MTS Alliance under TestWorks 4 software, as available
20 from MTS Systems Corp., Eden Prairie, Minnesota) fitted with a 10 N load cell. A plunger

blade 2100, shown in Figure 6A (front view) and Figure 6B (side view), is used for the upper

movable test fixture. Base support platforms 2200, shown in Figure 6, are used as the lower

stationary test fixture. All testing is performed in a conditioned room maintained at about 23°C

+ 2°C and about 50% * 2% relative humidity. Herein, width of the sample is defined as
25  dimension 491 and length is defined as dimension 490 according to Figure 1B.

Components of the plunger 2100 are made of a light weight material such as aluminum
to maximize the available load cell capacity. The shaft 2101 is machined to fit the tensile tester
and has a locking collar 2102 to stabilize the plunger and maintain alignment orthogonal to base
support platforms 2204. The blade 2103, is 115 mm long 2108 by 65mm high 2107 by 3.25 mm

30 wide 2109, and has a material contact edge with a continuous radius of 1.625 mm. The bracket



30 wide 2109, and has a material contact edge with a continuous radius of
1.625 mm The bracket 31 2104 is fitted with set screws 2105 that are
used to level the blade and a main set screw 2106 to firmy hold it in

pl ace after adjustnent. The bottom fixture 2200 is attached to the
tensile tester with the shaft 2201 and | ocking collar 2202. Two novabl e
support platfornms 2204 are nounted on a rail 2203. Each test 5 surface 2205
is 8 mmw de 2206 by 115 mm | ong (i\r;%o pl ane of drawi ng) and nade of
pol i shed stainless steel so as to have a mnimal coefficient of friction.
Each platformhas a digital position nonitor 2208 which reads the

i ndi vi du rm.positions, and set screws 2207 to lock their position
after adj &Q‘fﬁ%?g witiheset e 2H0p Shatarersed toglewel dhy Blade apd 4 Hain gefscisayel0gre t he
plate edggﬁlyq{b@dltqlggceog{egg igdimExont to back. The two platfornms forma gap
2209 with an adjustabl e 1096{p w dth 2210. Accurately ( 0.02 mm align
t he pl unger bilhelbot@h0 8xBie 2208tis Attached wr tht eysilatesteowithehe dipft 00T amxélookmghe

support t f 204 and exhi b no s relative to th ap. e

e hort BB LADTe RS A Shem bRiBans I PE R 425 98 H0ds e aets. 02
nm bes we eirfdche205Mg Sgaaﬂnaﬂ@@gszbytlhs nﬁﬁmgr(tntcpblaﬁé & df&w%gpﬂrd di\édefbf BBshed

pl unger bl ade 2103 accurately ( 0.02 nm 15 centered in the ga rogram

t he tenspiRilasgsteal sq oy (@ hewfnp rre@smi rpopﬁfment sétrigtiva. gE&@eplhé‘mgt |ha<f pohigitdhe

2204 1o 13 AR ER0P AL (Gl Sy il PR b Tintnd i FRERDY sl o

25 mm  Seeirtpasitid@bBeradfiidingdnt.i The ﬂv&)t;ﬂatfdimgQQOd'Ere sﬁiﬁ@@@tﬂﬂb B &Qéﬁﬁafi@t}ﬁsplﬁé
about 23C 2C and about 50% 2% relative humdity for hour565r| or to

testing. cfgee shapd ke P@é&lelsfh@érfmkﬂhm’prrwlwomlhfcm%é@czw widh yn pdjugtablg. m
in 1 engt B, {Wak on 490). If the elenent is not 13 mmin width, use the
full 0 d?ﬁ)( tf%ielbel enent. Exam ne the specinen for any exposed adhesive

and deact [ vat Acdyyatappji: Yi2omba biigp thegdungehblnéde DHBeshatyit isRirdogoddheo gpacp men
flat onto atform 2204 over the gap 2209 with

1; rf‘ace 0 ﬁthe‘ por t L
t he fast%ﬂaﬁao P RO P CHYS iﬁﬁm ext 3 HSS I ERETR QNI chET dBEE et
cont ai N gosRonl ASHiRM DEOE 8ABAEL Bily $ef {h8ap €D 3P BONED, oéttﬁlﬁ Bedent tH@ ufvﬁg ﬁn' ng

el enent side is facing up. er the specinen across e gap, Its

(directi @ﬂgeiwﬁ the mefipoit ldeltf@"mSFZZ@ér with) the Ipbwiger bladp 21183 laeturstelyt el Qapmm;‘nd
its dt erpendi cul ar to ro.the | oad
cel |, 1 st & cillgcﬂfee%a?i I éo%%@plger teﬁsﬁlg%fs f‘g‘ﬁ PREGI08; oﬁet e g‘“ge Engtﬁrﬂé)é‘? am

the sof t habettdd of At blaB& 2 TBXb Thiop 8aMad UF G s(u?)?m@ﬁﬁtf&trﬁ bimess s(Hnm
from 30t he constructed force (N) verses extension curve. Stiffness is

cal cul at ¥ thescresshead|tg ﬂ;@;v@fat f0(emm/min for a distance of 25 mm, Set the data acquisition rate
to 200 Hz.

Precondition samples at about 23°C + 2°C and about 50% + 2% relative humidity for 2
20  hours prior to testing. Die cut a test specimen 13 mm in width (direction 491) by 25.4 mm in
length (direction 490). If the element is not 13 mum in width, use the full width of the element.
Examine the specimen for any exposed adhesive and deactivate by applying baby powder where
necessary. Place the specimen flat onto the surface of the support platform 2204 over the gap
2209 with the fastening element facing upward. If the particular specimen does not contain a
25  fastening element, orient the specimen such that the fastening element side is facing up. Center
the specimen across the gap, its length (direction 490, indicated on Figure 5) should be parallel
to the gap and its width (direction 491) should be perpendicular to the gap. Zero the load cell;

start the tensile tester and the data acquisition.
Program the software to calculate the maximum peak force (N) and stiffness (N/m) from

30  the constructed force (N) verses extension (m) curve. Stiffness is calculated as the slope of the




32 forcel/extension curve for the linear region of the curve (see Figure 7),
using a mnimum|ine segnent of at |east 25%of the total peak force to
calculate the slope.. If the width of the element is not 13 mm nornmalize
the actual width to 13 nmas foll ows: Stiffness(actuat |ength) =
[StifftleSS(13 nun) / 13 mj x actual width (m) 5Peak Force(actual |ength)
= [Peak Force(13mm / 13 mm x actual width (m) Report peak force to the
nearest 0.1 N and the stiffness to the nearest 0.1 NNm MEASUREMVENT OF
EXPOSURE OF STI FFENI NG ELEMENTS The e%%posed edges of the stiffening el enent
are neasured under a tension of 1.5 NNcm 10 and 4.0 NNcm The fastening
menber 100 (see Figure 8) is carefully renmoved fromthe article either by
cutting dprcefsktprsion ¢ureeeidrribe bp@aayes(l@m@wh&scuow Gta Bigpee) 1t vsipeamipeum fpgct

menber fr Q rpnetnrt1 8f %rlg 55%/6 o@‘thqut% %e%f( f(%llcc%/ 0 calfgl al?én' Ehn 90 %e%% ttfgesé}l%gen%nd

results ar reporte as an avera cate

pr econdi ti§ aned nah, rdbalize 2B actudCwadill tealBotin z&@&ﬂov&% relative hum dity for 24
hours pri or totestlng Her ei wi dth of the sa Iels deflned as di nensi on
491 15 and | efdff He“<@tudefg¢>neﬂ§tlg§ei§ilmméi%‘ﬁmﬂ%ac to Figure 8.

The tgst stangd.goRsists of ap #}66‘19%%<131%’m¥w9m§5@5&9mmmh ,ft t ached

horizontal cross bar, “twWerechani cal 651 and 1061 1o grip the
sanpl e, ®edod penyifoge Weﬂhg lhtsest 03N tuad mppdlf?ndshe» thpeairdsi @.d N/ox ces.

Specifically the clanps are at least 5 mMm w der than the |l ength 122 of the
fasteni ng nenber and exert sufficient grip strength so that the sanple does

not sli pNEASURBRIENOOE EIOIIRE DFSTSFARVINGELENERers The upper clanp is
nounted onto the cross bar and oriented such that the sanple can be hung

vertical |y wi Thoetpostsbedage of the. stifffeing elemenciramrasiedisder Rdetzangdinig> d¥em

o Car eSO I Rk BB G PR 7 a8 enmeis rorh e e

surface withdt tyhatting s @8iRE S fickBinkapiaf gsudp WO toftdsid) Go pecliti@ infikt @amb@efom
measure the | ength of the fastening 25 nmenber along 1ts inner edge 302 and

record t dhadidclpesrtest of five fasiering mpmbet 3t teetsandacyuis aHaPoriegisd AN ReRpelpl 125
(Figure h@reﬁsca{egeA!llr}Eﬁ{)feggl% p}gcggdiﬁg&dra? G923 1 Bec BRAIHRE! sd% + 290eARivE! -

humidity for 24 hours prior to testing. Herein, width of the sample is defined as dimension 491
15  and length is defined as dimension 490 according to Figure 8.

The test stand consists of a laboratory ring stand with an attached horizontal cross bar,
two mechanical clamps, 1051 and 1061 to grip the sample, and hanging weights 1063 to apply
the specified forces. Specifically the clamps are at least 5 mm wider than the length 122 of the
fastening member and exert sufficient grip strength so that the sample does not slip in either

20  clamp under the applied force. The upper clamp is mounted onto the cross bar and oriented such
that the sample can be hung vertically without obstruction. The lower clamp allows the hanging
of weights from the sample to provide the specified forces.

For the initial measurements under no tension, place the sample 100 on a flat surface
with the fasteners 116 facing upward. Using a digital caliper, measure the length of the fastening

25  member along its inner edge 302 and record to the nearest 0.1 mm as F1. Also measure the end
region length 125 (Figure 1B) at the interface 1700 and record to the nearest 0.1 mm as EI.

Measure the mass of the lower clamp and record to the nearest 0.01 g as C1. Calculate
the mass of the hanging weights for each tension as follows:

W1 (g) =[0.15 N/mm x F1 (mm) x 101.97 g/N] - C1 (g)
30 W2 (g) =[0.40 N/mm x F1 (mm) x 101.97 g/N] - W1 (g)



Measure the mass of the |ower clanp and record to the nearest 0.01 g as C

. Calculate the mass of the hangi ng weights for each tension as follows: W
(g) =10.15 Nmmx FI (mm x 101.97 g/N - d (g) 30W2 (g) =[0.40 NNrnm x
FI. (mm x 101.97 g/N - W (g) 33 Secure the first 10 nm of the

i nboard edge 102 of the specinen into the upper clanp. Secure the first 10
mm of the outboard end 104 of the specinen into the |ower clanp. Allow the
sanple to hang vertically under the wgight of the | ower clanp. Add wei ght
W to the lower clanp and within 30 seconds of application neasure any
exposed corners at each end of the 5stiffness nenber as follows (see Figure
8): Using a digital caliper, measure the |linear distance parallel to

490, between wARY®NeHEST [G gym ghfe inerrsd edzet K ofithe srrsiReninENBA LPRTIFIATR
| eadi ng edgg. #ilab LRGs H%Itbcfaﬁﬂéngrmﬁ%ﬂhe%%ﬁ%ﬂg}( o {hgtl(?\/(lér%faﬁl dg(elﬁivg-&lgo

Record this result to the nearest 0.1 nm as posed upper ength
UL. Next samplagomeng hatitdllyeadedihs tvesighe o alrealobvet clhmpd 98d beighe®il whbe éovwdre

d ed 10, 1017 of the stiffness elenent and the trailing edge 12 of
he. panef BT RUB Dateortis atcurplTRPE AGSHT M85 RO RBOGPAH (I ORLSUMTE t o

t he near egffndls heMBtias IRy EXROSedelgpwer edge length LI. Wth the
sanple still in place, add weight W2 to the |lower clanp and within 30

seconds of appingdt disipl shlipdiemaeiiea thedmeaniistatre predisl teddhpetyeon sddractener s
o cech 8008l 8o 532 RTINS ER0RCERR S0 P PR YRR TR e P
Cal cul at enetineerfaed liosvl T@. ERpasditgs Restitas tfehdardse0gt Agn BetheVexbiseMippertddge111.
HFx 10(1)en§t% SI.U%IG/XL illca)s(urg:' %?e linear distance parallel to 490, between where the second edge
10 1017 of the stiffness element and the trailing edge 1012 of the panel region meet along the
interface line 1700. Record this result to the nearest 0.1 mm as the exposed lower edge length
L1.
With the sample still in place, add weight W2 to the lower clamp and within 30 seconds
of application of the additional weight measure any exposed corners at each end of the stiffness
15 member as described above. Record U2 as the upper exposed edge and L2 as the lower exposed
edge, respectively.
Calculate the following Exposure Ratios (all lengths below in mm):
R1=Ul/FIl x 100
R2 =U2/F1 x 100
20 R3=L1/F1x 100
R4=12/F1x 100
R5=U1/E1x 100
R6 =U2/E1 x 100
R7=1L1/E1x 100
25 R8=L2/E1x 100
Measure five replicate fastening elements and report all Exposure Ratios as the average
of the five replicates to the nearest 0.1 %.
The dimensions and values disclosed herein are not to be understood as being strictly

limited to the exact numerical values recited. Instead, unless otherwise specified, each such

30 dimension is intended to mean both the recited value and a functionally equivalent range




20R3 =/ FI. x 100 R4 = L2/ FI x 100 =U. / E. x 100 Re = U2 / El x 100
R7 = Li / EIl x 100 25R8 = L2 / EI x 100 Measure five replicate
fastening elements and report all Exposure Ratios as the average of the
five replicates to the nearest 0.1 % The di nmensions and val ues di scl osed
herein are not to be understood as being strictly limted to the exact
nuneri cal values recited. Instead, unless otherw se specified, each such 30
dimension is intended to nean both the recited value and a functionally
equi val ent range 34 surrounding t hat**val ue. For exanpl e, a di nmension

di sclosed as "40 mi is intended to nean "about 40 mmi. Al'l docunents
cited in the Detailed Description of the Invention are, in relevant part,

i ncor por aveeudaigethat Wuer eferaxpaeple, 8 aneisioatdistpsed aam0 dor uiserended tpdgicano be

constr ued‘a@cﬁlt 30 mm”.

All documents cited in the Detailed Description of the Invention are, in relevant part,

incorporated herein by reference; the citation of any document is not to be construed as an
5 admission that it is prior art with respect to the present invention. To the extent that any

meaning or definition of a term in this written document conflicts with any meaning or definition
of the term in a document incorporated by reference, the meaning or definition assigned to the
term in this written document shall govern.

While particular embodiments of the present invention have been illustrated and

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

modifications can be made without departing from the spirit and scope of the invention. Itis
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.




5 admission that it is prior art with respect to the present invention. To
the extent that any neaning or definition of a termin this witten
docunent conflicts with any nmeaning or definition of the termin a docunent
i ncorporated by reference, the meaning or definition assigned to the term
inthis witten docunent shall govern. While particular enbodi nents of the
present invention have been illustrated and 10described, it would be
obvious to those skilled in the art tgat vari ous ot her changes and

nodi fications can be nmade w t hout deﬁ rting fromthe spirit and scope of
the invention. It is therefore intended to cover in the appended clains all
such changes and nodifications that are within the scope of this invention.
35 CLAIMS What is clainmed is: A fasteniﬁbAHﬂﬁber havi ng an i nboard end and
an out bogy aNghimbdg. f ast eni ng nmenber further conpri sing: a panel
region is disposed adjacent to the inboard end, the panel region
conprising: a first layer; and a second layer joined to the first layer in
a face-to-fac rientation; . an end regjon djspose dj.acent to the
out boar d?'end B Fﬁ@%@h}ﬂavﬂ%?rbwg%ﬂﬁ?‘iq §'g‘i £ f"éfg?%g iR tg? AtNSZBHebeANnd
an internediaﬁ@méQﬁ@ummﬁ@rein the internediate zone is di sposed between the
fastening el enent zone and the panel region adjacent an interface between
the panel region ahdandleregivd isedispesedaardacent to the dubdafdrendg thel panshtregion

di sposed in tgﬁnegglregion, wherein the stiffening el enent has a stiffness
of greater t han 2 gI\Vrn, wherein the stiffening el enent is disposed
between the first |ayerafagdajdagangecond | ayer and is joined to the first

| ayer and the second | ayer proximate to the interface between the panel

region and the end r egiaos‘ﬁ?ond layer joined to the first layer in a face-to-face orientation;

an end region disposed adjacent to the outboard end wherein the end region
comprise a fastening element zone and an intermediate zone, wherein the intermediate
zone is disposed between the fastening element zone and the panel region adjacent an
interface between the panel region and the end region; and

a stiffening element disposed in the end region, wherein the stiffening element
has a stiffness of greater than 200 N/m, wherein the stiffening element is disposed
between the first layer and the second layer and is joined to the first layer and the second

layer proximate to the interface between the panel region and the end region.

2. The fastening member of claim 1, wherein the stiffening element comprises a first
portion and a second portion, wherein the first portion is joined to the first layer and the
second layer, and wherein the second portion is joined to the first layer and a fastening

element, preferably the fastening element comprises a plurality of engaging components.

3. The fastening member according to any one of the preceding claims, wherein the
stiffening element comprises a first portion and a second portion, wherein the first
portion is joined to the first layer and the second layer, and wherein the second portion is

joined to a fastening element.




2. The fastening nmenber of claim1, wherein the stiffening el enent
conprises a first portion and a second portion, wherein the first portion
is joined to the first layer and the second | ayer, and wherein the second
portion is joined to the first layer and a fastening el ement, preferably
the fastening el enent conprises a plurality of engagi ng conponents. 3. The
fasteni ng nmenber according to any one of the preceding clains, wherein the
stiffening el ement conprises a firstzgortion and a second portion, wherein
the first portion is joined to the fitst |ayer and the second | ayer, and
wherein the second portion is joined to a fastening elenent. 36 4. The
fasteni ng nmenber according to any one of the Erecedlng cl ai ns, wherein_the
panel redion flhe faskningdRyRes @scoding [te anyopisr fche pereting damniarE Beirsdn
the first |ayer.. A he : I . i i to
any oneof t neePORuilERERR AiRiner o LATANDS ARIR AL SeCAd a0
bet ween t he eklrstamsidayer.el enent and the second | ayer, and wherein the first
portion is joined to the elastoneric el enent and the second | ayer. 6. The
fast eni ng nenber according to any one of the preceding clains, wherein the
first porstionrhs ediaRRSEEMBEtAMEERINENS 8] B8L OBl fre@URTEMinANEndBR the Fisd:

| ayer, and wherein the first portion is joined to the el astoneric el enent
and the first pbripers difposth betivaen thei algptamariseslensant ondithegpeeanddayeromd ferdine

precedi ng cl ai wherei.n. t h nel reaqi.on, can extend to, greater than 100%
under an appl f}}g&ir SPOFHPRHS W}Wﬁl{ﬁg‘r‘fﬁe&aﬁ{o@% ¥ Slﬂnfmt%lé tgenscfc?%igllg%eﬁ' can extend to
| ess than 100% at an applied load of 4.0 NNcm 8. The fasteni ng nenber

according to any one of the preceding clains, wherein the end region
further ®onpriThe&steningsnembaificedrdwerie amePRnPh giet hiecerwgrdHmsgwhereinghe fishne,
wherein the f eni I 0 i j of :

i nternedi ate ?@ﬁgﬁﬁ§§ﬂ§“§gﬁgﬁgégﬁffpﬁ§§§?£gﬁﬁkaﬁéﬁgﬁﬁﬁﬁﬁéﬂ?gF&@QQ%?F}%%ss
i s greater thantpheosagoined st thé ElaassicriOcledbie ahdgledhitigyenenber according to
any one of the preceding clains, wherein the first stiffness is greater
than 1000 NNm and the second stiffness is less than 1000 NNm 10. The

f ast eni ng me j . - i: 1 ai . LNt he
st st f nodt b dhdihe dodRlipfRP Y odeT (RE PRENIIIIGIS WRprt e puiby 1
the first stifdgimmsan estend @agreatertthan! 0030MdeY an applied ebthan HAN/6BOEefdtably the

preferably the, first stifiness 16045 of BRc2R00 oM fa0g, | €55 than 5000

8. The fastening member according to any one of the preceding claims, wherein the end
region further comprises a fastening element defining the fastening element zone,
wherein the fastening element zone has a first stiffness and the intermediate zone has a

second stiffness, and wherein the first stiffness is greater than the second stiffness.

9. The fastening member according to any one of the preceding claims, wherein the first

stiffness is greater than 1000 N/m and the second stiffness is less than 1000 N/m.

10.  The fastening member according to any one of the preceding claims, wherein the first
stiffness is greater than 1000 N/m and less than 7000 N/m preferably the first stiffoess is
greater than 1500 N/m and less than 6000 N/m, preferably the first stiffness is greater
than 2500 N/m and less than 5000 N/m.




37 11. The fastening nenber according to any one of the preceding clains,
wherein the fastening el enment conprises a plurality of hooks. 12. The

fast eni ng nenber according to any one of the preceding clainms further
conprising a grip zone di sposed adjacent the outboard end of the fastening
menber such that the fastening el enment zone is di sposed between the
internedi ate zone and the grip zone. 13. The fasteni ng nenber according to
any one of the preceding clains, mhegsin the panel. region has a third
stiffness which is less than 250 NN m”'14. The fastening nenber according to
any one of the preceding clains, wherein the stiffening el enent extends
outward fromthe interface such that the fastening el enent zone conprises a
portion Of t ndh& e HEmErkRerding 50 apyeoeack die AGCTHBID Elimb cBREFAgE o

any one of thep ﬁgg@h@gug%ﬂ%ggga oﬁh§kgh5 & first layer and the second

| ayer conprise the“entire e e rein the stiffening el enent
extends outward fromthe interface such that the stiffening elenent is
coterm ngys with_the first |ayer and the second |ayer. 16. f ast eni.ng
merber had ng_fé?]fa?ﬁ%&m ﬁaa%ﬁﬁh%toaa_rB&f‘a?fﬁrg%H{f,ce%%d?wtfeﬁmoweﬂﬁ@% a
further conpr b Dliie Bispcred@@Dfakent Q8K Bftbbsid HndRASEE rAHNARLAEMbE: LG thitbgar d

end, the panel region
fastening element zone is disposed between the intermediate zone and the grip zone.

13. The fastening member according to any one of the preceding claims, wherein the panel

region has a third stiffness which is less than 250 N/m.

14.  The fastening member according to any one of the preceding claims, wherein the
stiffening element extends outward from the interface such that the fastening element

zone comprises a portion of the stiffening element.

15.  The fastening member according to any one of the preceding claims, wherein the first
layer and the second layer comprise the entire end region and wherein the stiffening
element extends outward from the interface such that the stiffening element is

coterminous with the first layer and the second layer.

16. A fastening member having an inboard end and an outboard end, the fastening member
further comprising:
a.) a panel region is disposed adjacent to the inboard end, the panel region
comprising:
1.) a first layer;
ii.) a second layer joined to the first layer; and
iit.)  an elastomeric element disposed between the first layer and the
second layer such that the elastomeric element is sandwiched between the first
layer and the second layer;
b.) an end region disposed adjacent to the outboard end wherein the end region

comprises a fastening element zone having a first stiffness and an intermediate zone




conprising: i.) a first layer; ii.) a second |ayer joined to the first

| ayer; and an el astoneric el enent di sposed between the first

| ayer and the second | ayer such that the elastoneric elenment is sandw ched
between the first layer and the second | ayer; b.)an end regi on disposed

adj acent to the outboard end wherein the end region conprises a fastening
el ement zone having a first stiffness and an internediate zone 38 having a
second stiffness, wherein the internedi ate zone is di sposed between the
fasteni ng el ement zone and the panel3§egion adj acent an interface between

t he panel region and the end region, wherein the first stiffness is greater
than the second stiffness; c¢.) a fastening elenent disposed in the end
regi on and dehiviimg sdsend sutfessh.nyhelcmnthet infsmediatgnebnedis) dispased foeyeen gihe

el ement di spo in the end regian, wWherein the stiffening,elene has, a
otifTness of GroaPE TR 5o R At Bl R ddRel i LiPHEYaRLiaR ths S8R

di sposed bet wagtontane tHel ehd tedicy Mhe@Othe Figst SEFERGs gtk 1A Ghd seSorjdatiffaekst 0 t he
first layer and the second | ayer proximate to the interface between the

panel region shd thEstense Ie@gleahc_ﬁsposed in the end region and defining the fastening element
zone; and
d.) a stiffening element disposed in the end region, wherein the stiffening element
has a stiffness of greater than 200 N/m, wherein the stiffening element is disposed

between the first layer and the second layer and is joined to the first layer and the second

layer proximate to the interface between the panel region and the end region.




