EXTENSI BLE ABSO:QBENT ARTI CLES ) QEST3-2 RO
WO 93/ l.ﬁ7861 . ' : ' - PCT/US92/06056
) 1
§ . . -
J

EXTENSIBLE ABSORBENT ARTICLES

REPLACED SHEETS . SG
MDcsczépliou cpaged b to paged BB
wi.C !,.;T}'l\\) cpaged B o paged ...‘9.".‘....
"(; Drawin :peged . ﬁs to paged ...

cpaged W Lo paged L

The present invention relates to absorbent articles such as
sanitary napkins, panty liners, and incontinent pads. More
particularly, the present invention relates to sanitary napkins
that are exténsible.or. more preferably stretchable, especially in
the 1ohgftudina} direction.

ACKGROUND OF THE INVENTION

. Absorbent articles such as sanitary napkins, panti1iners, and
incontinent pads. are designed to absorb and retain liquid and
other discharges from the human body and to prevent body and
" clothing soiling. Sanitary napkins are a type of absorbent
article worn by women that is normally positioned between the
wearer’s legs, adjacent to the perineal area of the body.

Typically, most of the disposable absorbent articles of the
types mentioned above are made of materials that will not stretch.
That is, .the materials (and the article itself) will not stretch
under the forces that the absorbent article is normally subjected
to when worn. ' :

_Thé inability of the absorbent articles td stfetch causes
~ such articles to have a number of serious.drawbacks. One of the
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" FIELD OF THE | NVENTI ON The present invention relates to absorbent

art cles suchw?ﬁt r.}*“gary napki ns, - panty." liners, and | NCOPETAARBE /06056
pads. More particularly, the present invention relates to sanitary.

najpkins that are extensible or, nore preferably stretchable, especially in
the | ongitudinal direction. BACKGROUND OF THE | NVENTI ON
Absorbent articles such as sanitary napkl ns, pantiliners, and incontinent
‘pads are designed to missosdriousdis dhat ithey anechod‘.nais comfortable for the wearer as

" they could be. The wearer should ideally be able to notice a
difference between an absorbent article that strétches to conform
to the wearer’s body and with the wearer’s movements and an
absorbent article that fails to stretch. -Conventional sanitary
napkins will ‘also fail to move with the wearer’s undergarments, .
causing the sanitary napkins to shift. Providing the sariitary
napkin with stretch properties will permit the napkin to better
conform to the wearer’s undergarment and stay in place.

Several patent pubHcationS disclose absorbent articles
having various components that are capable of stretching. Such
efforts are described in U.S. Patent 2,701,567 issued to Smith, .
U.S. Patent 3,570,493 issued to Olsson, U.S. Patent 3,653,382
issued to Easley, et al., U.S. Patent 3,717,150, issued to
Schwartz, U.S. Patent 4,013,816 issued to Sabee, et al., U.S.
Patent 4,041,949 issued to Kozak, U.S. Patent 4,166,464 issued to
Korpman, U.S. Patent 4,533,357 issued to Hall, U.S. Patent
4,573,991 issued to Pieniak, et al., U.S. Patent 4,578,070 issued
to Holtman, U.S. Patent 4,596,570 issued to Jacksoen, et al., U.S.
Patent 4,655,760 issued to Morman, et al. U.S. Patent 4,731,066
issued to Korpman, U.S. Patent 4,847,134 issued to Fahrenkrug, et
al., U.S. Patent 4,891,258 issued to Fahrenkrug, et al., U.S..
Patent 4,965,122 issued to Morman, U.S. Patent 4,992,324 issued to
Dube, U.S. Patent 5,011,480 issued to Gossens, et al., and
European Patent App]i_cation 0 450 541 A2 published in the name of
Morris, et al. '

The 'publications ‘listed above may disclose providing
absorbent articles with one or more stretchable components. The
present invention, however, is directed to absorbent articles,
'such as sanitary napkins, that in a number of embodiments are
comprised entirely of ‘components capab]é of stretching to
accommodate the movements of the wearer and the wearer's
undergafment's The present application also is directed to a vast
‘number of embodiments for utilizing stretch properhes to improve
_the f1t of the absorbent article.
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ot@er di scharges fromthe human body aﬁd_to prevent bddy and clothing
soi'ling. Sanitary napkins are a- t'ype:- of absorbent article e y%wﬁggn
that is nornéYOWé’éZ“tloned bet ween the wearer's |egs, adj acent to

peyi neal area of the body. Typical |y, qpst of the di sposable
absorbent articles of the types mentioned above are made of materials that
will not stretch. That is, the materials (and the article itself) wll not

stretch under the fqrcesI{ had atnhgbﬁlasoabemnaﬁtveutmm tonprovité yars dkjsochend

to when worn. The i nabil.it t RSat §&r§hghas

causes such articl ed™§1fmPartic M%r E&aﬁ?‘lﬂgus w%*ﬁi 2 th

' : a sanitary napkin, . that is capab e 0 extend1ng, or more
preferably, stretching. '

It is a particular object of this inveation to provide such
an absorbent article that is capable of extending (and preferably
stretching) in the longitudinal direction when the article is worn
for improved comfort and fit. '

These and othef'objects qf the present invention will-be more
readily apparent when considered in reference to the following
description and when taken in conjunction with the accompanying
drawings. ' T

SUMMARY 6F THE INVENTION

The present 1nvent1on prov1des an absorbent article, such as
a sanitary napkin. The sanitany napkin of the present 1nvent1on_
is capable of extending.

‘The sanitary napkin, however, may be extensible in length
(i.e., in the longitudinal dirgction) and/or width (i.e., in the
transverse direction), and/or in other directions. The sanitary
napkin is preferably also elastically extensible.

The sanitary napkin of the present invention, in one
embodiment comprises an extensible liquid pervious topsheet, an
extensible 1liquid ~ impervious backsheet, and an extensible
absorbent core. The absorbent core is positioned between the
topsheet and the bécksheet. The topsheet and backsheet are joined
together around the periphery of the sanitary napkin. The
sanitary napkin also comprises a fastener for attaching the
sanitary napkin to the crotch region of the wearer’s panties. The
fastener is capable of pefmitting at least portions of the
sanitary napkin to extend in the longitudinal” direction.

Qheet Has BPer. Replaced

Hllllh i Il% I



2 pgost serious is that they are not as'éornc oré"'t'abl e for the wearer as they
coul d be. The houl d ideally ‘be~able'to notice a dlffer

an »absor bent gﬁ%@? hat stretches to conformto the wearer' Wﬂgﬁ’ﬁggl
Wi t¥ the wearer's novements and an absor bent garticle that fails to-
stretch. Conventional sanitary napkins will also fail -to nove with the

wear er's undergarnents, causing the sanitary napkins to shift. Providing
the sanitary napkin with ftnusbeh ofr dffferénts typesl ofiestructines saitable tfor the

better conformto th%bwrc%ﬁl &ne‘d'@ge(ffgiﬁés“;s?@ﬁw ﬁatxﬂcx 'ﬂ-eph?ﬁﬁosed A number

- Several patent publicati |sc ose@a e% having vari o
conponents that are ofp SrQirt‘ﬁQrS'[‘ imepts BEhthe overa]'l StT“Cthe Of the
sanitary napkin are also disclosed. -

In several alternative émbodiments, the sanitary napkin is
comprised of some extensible—components and some inextensible
components. For instance, the sanitary napkin may have an
extensible topsheet and backsheet and an inextensible absorbent
core that is slung between the extensible topsheet and backsheet.
In a variation of such an embodiment, the sanitary napkin may have
an inextensible topsheet as well.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings
{which are not necessarily to scale), in which like designations
are used to desighate substantial'l'y identical elements, and in
which: '

FIG. 1 is a top p‘lén view of a stretchable sanitary napkin
according to the present invention in unstretched condition.

FIG. 2 is a schematic sectional view taken along line 2-2 of
the sanitary napkin shown in FIG. 1 in a disassembled condition.

FI'G. 3 is a bottom plan view of the sanitary napkin shown in
FIG. 1 without the optional adhesive cover strip.

FIG. 4 is a top plan view taken which shows the san_ifary
napkin in FIG. 1 after stretching.
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ef%orts are described in U.S. Patent 2}701 567 issued to Smith, U.S. |
Patent 3,570,493 jssued to Osson; US. - Patent 3,653,382 'SS#@ﬂ'US‘)PIMOSG _
Eagl ey, et ‘!ﬂ)%”m'U“S. Patent 3,717,150, ‘issued .to Schwartz, U'S
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publications |istedalengoVine fefy of diigereo8e provi di ng absor bent articles
with one or nore stretchable corrponents The—

FIG. 7 is a simplified transverse cross-sectional view
similar to that of Figure 6, showing- an alternate arrangement of
the components of the sanitary napkin.

FIG. 8 is a table which shows the preferred relationship
betwéen the magnitude of stretching forces applied to the sanitary
napkin and the amount the sanitary napkin stretches in response to
such forces.

FIG. 8A is a plan view showing the extension of various
porttons of a sanitary napkin in a wearer’ s panties.

FIG. 9 is a graph which ﬂ'lustrates the forces required to
stretch a sanitary napkin having a *force wall".

FIGS. 10 and 11 are schematic side views of Structures used
to create force walls.

FIG. 12 is an edge view of an alternative topsheet that
comprises a nonwoven material and an apertured film.

FIG. 13 is a simplified schematic view of a topsheet material
- that comprises an apertured film with entangled nonwoven fibers.

FIG. ‘14 is a top plan view of a sanitary napkin having a
topsheet comprised of a nonwoven web with fibers 'genera'l'ly
oriented in the transverse direction (only a portion of which are -
shown). ' S
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present invention, however, is directed to absorbent articles, such as

sanitary napkl Sé/ E%t I n a nunber of ~enbodi nents are conpri sqitr,ggjyﬁﬁisy
of conponenﬁg EéB ' stretchlng to acconmmodate the novenents of

the wearer and the vvearer s undergarnmentsg The present application also
Is directed-to a vast nunber -of enbodi ments for utilizing stretch
properties to inprove the fit of the absorbent article.

3 It is an object 616tNEsis avphutograph showing decrosszdecpianahtview of an
. embodiment on which an underlying fibrous layer has been stretched
and bonded to an apertured film. '

F16. 16 is a top plan view of a sanitary napkin having a
topsheet comprising an elastic scrim with fibers entangled with
the scrim. (The scrim is shown on a greatly enlarged scale, and
only a portwn of the scrim is shown.)

- | FIG. 17 shows a conventiona'l_ process that could be used to
cut a web of stretchable material into individual topsheets, and a
process for creating a multi-directional stretch topsheet by
cutting the web of stretchable material fed into the process at an
angle (or on a "bias" to the machine direction)..

FIG. 17A is a p]Ian view of a film topsheet for a sanitary
napkin that has apertures that may provide the topsheet with
extensibility.

FIG. 17B is a schematic plan view of a reversibly necked
topsheet material. ' L

FIG. 18 is an exploded perspective view showing the assembly
of a stretchable sanitary napkin provided with a slit absorbent
core. '

FIG. 18A is a plan view showing a preferred glue pattern
 applied to the underside of the topsheet of the samtary napkin
shown in Figure 18.

FIG. 19 is a plan view of an absorbent core slit in the
middle and not at the ends.

FIG. 20 is a ;i]an view of an absorbent core provided with
diamond-shaped .apertures.
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artgcle, particularly a relativel y,.t'hi_ n absorbent article, such as 'a

sani tary napk is capabl e of “extending, or nore prefera

st r'at chi ng. %ﬂlpﬁsfs a particular object of this invention ??‘.f)lr'%’\;(%g“
such an absorbent article that is capabl e of extending (and preferably

stretching) “in the-longitudinal direction when the article is worn for
I nproved confort and fit. These and ot Her objects of the present

invention will be nore reprdsl.y2irpparentopnpian £insimpdsi£ikbdi ordsef suctivhal twelvbe

drauinge oo P Orarbig YIS, PR . 209 DRl Vel ot aCtRRIE R ey
i nvention provi des anhapki®haxing arblepded cerecpndia Ef"’;fa}ﬁdc &F%enapkl n. The
sani tary napki n of the present invention -

-FIGS. 23A and 23B are a schematic top plan and
cross-sectional views, respectively, of a sanitary napkin formed
with some éxt_ensib‘le components and some inextensible components.

FIG. 23C is a schematic cross-sectional view of anéth_er
. sanitary napkin formed with some extensible components and some
~ inextensible .components.

ETAILED DESCRIPTION INVENTION :

—

1. Overall Characteristigs of the Absorbent Article

- The overall characteristics of the absorbent article of the
present invention will be discussed first.

FIGS. 1-3 show a preferred embodiment of a disposable
- absorbent article of the present invention. The present invention
relates to absorbent articles, such as sanitary napkins. More
particul ér'ly, ‘the present invention relates to thin saﬁitary
napkins that .are stretchable, especially in the longitudinal
direction. :

The term “absorbent article®, as used herein, refers to
articles - which absorb and contain body exudates. More
specifically, the term refers to articles which are placed against
or in proximity to the body of the wearer to absorb and contain
the various exudates discharged from the body. The term

 "absorbent article" is intended to include sanitary napkins,
" pantiliners, -and incontinent pads (and other articles worn in the
crotch reglon of a garment)

1‘1.9 ohn

/tl/l///ﬂl/////ﬂi‘ i



is -capabl e of extending. " The sani tary napk| n, however, may be
exfensible in 8&' : e.'., in the | orgitudi nal di rect | on)- andﬁgr/ugggmos(,
(i.e., in thetransverse direction), and/or in other directions. The
sagitary napkin is preferably al so elasticallg extensible. The
sanitary napkin of” the present-invention, in one embodi nent conprises an
extensi.bl e li-quid pervious topsheet an _extensible liquid inpervious :
backsheet, and an extdheitfre Sdispesable” Jefers tonartiples mbich asecintgnded

posi ti oned between t g tb@p%h@ﬁrd@@dafm hacdsagret useThamdt gref@abl@ndecycled,

backsheet are joined to o o8r oy he f h '

napki n. The sanit a®™ g‘ﬁ;ﬁ% °ral%8gn9(§gp d1§§6£e9 é%st‘a arf ?"V%RH&EK
the sanitary napkin tcompatdbte omyineregi 6Fhadf ise thewr ares "ﬁ&nt"l“ésndedTHé be °
fastener is capabl qauRfere®CioF tgtheswisat restsred. avorééused asf ar habsorbent

sanitary napkin to extend i n the pObfebfid dhoddinéit! iPlustrated, the absorbent
article is a sanitary napkin designated 20.

The term "sanitary napkin", as used herein, refers to an
articie which is worn by females adjacent to the pudendal region
that is intended to absorb and contain the various exudates which
are discharged from the body (e.g., ‘blood, menses, and urine).
The present invention, however, is not limited to the particular
types or conf1gurations “of absorbent articles shown in the
drawings. '

The .{anitai-y napk'inlz_q has tw'o. surfaces, a liquid pervious - -

body-contacting surface or "body surface" 20A and a liquid
jmpervious garment surface 208. The sanitary napkin 20 is shown
" in FIG. 1 as viewed from its body surface 20A. .The body surface
ZOA is intended to be worn adjacent to the body of the wearer.
The garment surface 20B of the sanitary napkin 20 (shown in FIG.
-2) is on the opposite side and is intended to be placed adjacent
to the ueérer?’s undergarments when the sanitary napkin 20 is worn.

The sanitary napkm 20 has two centerhnes, a longitudinal
center’lme L and a transverse centerhne T. The term
"longitudinal®, as used herein, refers to a  line, axis or
direction in the plane of the sanitary napkin 20 that is generally
-a’lignéd with (e.g., approximateiy parallel to) a vertical plane
which bisects a standing wearer into left and right body halves
when the sanitary napkin 20 is worn. 'The terms “transverse” or
"lateral® used herein, are interchang.eab‘le, and refer to a line,
axis or direction which lies within the plane of the sanitary
napkin 20 that is genera]'ly perpend1cu’lar to the 'Iong1tud1nal
direction. -

T‘mv ‘Sheet Has Been Replaced
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4 A nunber of different types of structures suitable for the above

conponents of the sanitary napkin are disclosed. A nunber of
engodi ments WP 93M0L786verai| structure of the sanitary napkin ?(éﬁggg%h%g(’

digcl osed. In several alternative enmbodiments, the sanitary napkin is
conprised -of sone extensible-conponents and sone inextensible
conponents.” For instance, the sanitary napkin may have an

extensi bl e topsheet and pagkshamis atidtathel Bsitevs nBpiinas e rtias two spaced
apart longitudinal edges 22 and two spaced apart transverse or end
edges (or “"ends") 24, which together form the periphery 26 of the
. sanitary nankin 20. - When the sanitary napkin 20 is worn, one of
the end edges 24 will be oriented toward the front of the wearer,
and one of the end edges 24 will be oriented toward the rear of
the wearer. The end edge 24 oriented toward the front of the
wearer is designated 24A, and the end edge oriented toward the
rear of the wearer is designated 24B. | '

The sanitary napkin has two end regions, which are designated
first end region 28 and second end region 30. A central region 32
is disposed between the end’ regions 28 and 30. The end regions 28
and 30 extend outwardly from the edges of the central region 32
about 1/8 to about 1/3 of the length of the sanitary napkin. A
:detailed descr1pt1on of the central region 32 and the two end
regions 28 and 30 is contained in U.S. Patent 4,690,680 issued to - -
Higgins on September 1, 1987.

- The sénitary napkin also has a longitudinally-oriented {(or .
longitudinal central region 34 disposed along the length of at
least a portion of the longitudinal centerline L, and longitudinal
side regions 36 laterally outboard of the Tongitudinal central
region 34. ' '

The_sanitany'napkin 20 can be of any thickness,'including
relatively thick, relatively thin, or even very thin. The
embodiment of the sanitary napkin 20 shown in Figures 1-3 of the
drawings is intended to be an example of a relatively thin
sanitary napkin, preferably an "yltra-thin® sanitary napkin. It
-should be understood, however,' when viewing these figures the
number of layers of material shown cause the sanitary napkin 20 to
'appear much thicker tnan it actually is. An “"ultra-thin" sanitary
napkin 20 preferably bhas a caliper of 1less than about 3
millimeters. The thin'sanitary napkin 20 shown should also be
preferably relatively . flewale, so that it is comfortable for the

. wearer.
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core that is slung between the ext ensj bl e topskeet and backsheet. In a

vari ation of mbodi ment, the ‘sanitary: napkin may have
i next ensi bl e @@3@!@2‘?‘%3 wel | . : BRI EF DESCRI PT%%U?]%ZI%?-I“I?

DRAW NGS - Wile the specification concl uges with claimns. particularly
pointing out and distinctly claimng the subject matter which is regarded
as formng the present invention, it is believed that the invention wl|l
better understood fromt Fg6f o2 | sluiwsg thes cindjpeidoal weomphnend st diferthen sanitary

conjunction with the np | 6"
scale), in which |i k& egl gﬂ?l%ﬁg a V\ﬁ % QWngté?'bg%{&ESLﬁ%t ant |%1élnll‘érslqy

i dentical el ements, COmRTises v#t cleast Four F?"G'“a"ly i STEOMB5* pl a e\?Fe\N‘%lf"\d/ﬁ a
stretchabl e sanitary1nguildi pervious topsheet 38, a liquid impervious backsheet (or

"barrier means") 40, an absorbent core 42, and a fastener 44 for

. be

attaching the sanitary napkin to the wearer’s panties. The

absorbent core 42 is positioned between the topsheet 38 and the
backsheet '40. '

The sanitary napkin 20 of the present invention can. also be -

.. provided with any optional additional components. The optional
"components may inc]ude, but are not 11m1ted to one or more wicking
layers 46 (such as the aquisition 1ayer or the secondary
topsheet"” shown in FIG. 6), an optional interliner 48 (FlG. 51),
side flaps 52 (FIG. 5), and a removable cover strip or release
liner 50 (FIG. 2). The wicking layer 46 may be positioned between

" the topsheet 38 and the absorbent core 42. As shown in FIG. 51,
the optional interliner 48 is- positioned between the absorbent
core 42 and the backsheet 40. The side flaps or "wings" 52 are
folded around the crotch portion of the wearer’s panties. (The
wearer’s ﬁanties or undergarments are designated U in the
drawings.) The removable release liner 50 covers the fasteners 44
when they comprise adhesives. This keéps the adhesives from
sticking to surfaces other “than the. crotch portion of the
undergarment prior to use of the sanitary napkin 20. '

The extensibility of the sanitary napkin 20 is__shown in
-Figure 4. The term “extemsible®, as used herein refers to
articles that can increase in at least one of their dimensions in
the x-y plane. The x-y plane is a plane generally parallel to the
faces of the sanitary napkin 20. The term extensible includes
articles that are stretchable and ‘elastically stretchable (defined
below). The sanitary napkin 20 'shown in Figure 4 is pfeferatﬂy
extensible both in Jength and width. The sanitary. napkin 20, in
other embodiments however, may only be extensible in.one of these
directions. Preferabl_j, the sanitary napkin 20 is extensible at
 least in the longitudinal direction. '

heet Has Been Replaced
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accord| ng to the present invention in unstretched condition. FIG- 2

is’a schermat i nal view taken al ohg line 2-2 of the sani DZYP6056
shqwn in. Fl Gﬁqggﬁs?%dl sassenbl ed condition... - FIG 3 is aﬁ?(‘),t”tsom plsgn

vigw of the sanltary napkin shown in FIG 1 Wifhout the optional adhesive

cover strip: FIG 4 is a top plan vi ew taken which shows the
napkin in FIG 1 after stretching. sani tary

The sanitary napkin 20 may in some preferred embodiments, in
addition to being ‘extensible, also be stretchable. The term
"stretchable", as used herein, refers to articles that are
extensible when stretching forces are applied to the article and
-offer some resistance to stretching.

More preferably still, the  sanitary napkin 20 may be
elastically stretchable. The terms “"elastically stretchable" or
velastically extensible" are intended to be synonomous. These
terms are illustrated in Fi'gu're 4. These terms, used herein, mean
that when the stretching forces designated "F" are removed, the
sanitary napkin will tend to return toward its unextended or
unstretched dimensions (or "original” dimensions) Ly and Wy. The
sanitary napkin 20 need not return all the way to its unstretched

. dimensions, however. It may, as shown in Figure 4, return to
relaxed dimensions (such as Lg and WR) between its unstretched
dimensions and extended (or stretched dimensions) Ls and. Ws.

Making the sanitary -napkin elastically stretchable will
reduce the undesirable tendency of the sanitary napkin to gather
longitudinally inward (i.e., bunch longitudinally) when forces
which tend to stretch the sanitary napkin are removed. This is
particularly true when the wearer’s panti”es contract.

2. [Extensibility of Preferred Sanitary Napkin

Embodiments.

A. Introduction.

The sanitary napkin 20 can be in the form of many different
embodiments. '

" These embodiments may be placed into at least four general
categones for purposes of discussion. The first category deals
with the type of forces used to extend the san'itary napkin. The
first category is comprised of two sub- -categories: (a) sanitary
napkins that_' depend on manipulation by the user for their

/
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5 1 FIG 5 is a top plan view of a stretchable sanitary napkin which

has optional swdgedépee and a topsheet fusi on bonded to an unde[,br)lﬁ; 706056
component . FIG 6 is a S|an|f|ed transverse cross-sectional Vi éw

taken along line 6-6 of Figure 5. ~ FIG 7 4js a sinplified transverse
cross-sectional view simlar to that of .Figure 6, showing an alternate
arrangenent of the conponents of the sanitary napki n. FIG 8 is a

tabl e which shows the grtefsibridity;el andi oftghi ganidanyeenapklins mibat t need obnly be
stretching forces app'étﬁfieé&d“&? thaMtypREN %Pl‘és“ eﬁé%niéﬁdamqﬂb 4i€ for their
sanitary napkln stretches I onEe to such ; 7

extensibili yp oth types o san1 ary napkins aré within the

scope of the present invention.

A second category is based upon whether or not an apprec1ab1e
amount of force is—required to extend the. sanitary napkin. The
sanitary napkln embodiments in. the second category can be
categorized as: (a) sanitary napkins that require some'
appreciable amount of force to extend; and (b) sanitary napkins
that can be extended with very little force. Both types of
sanitary napkins are within the scope of the present invention.

The' third category relates to which components of the
sanitary napkin are éxtensible. The sanitary napkin embodiments
in the third category fall into two basic sub-categories: (a)
sanitary napkins that are comprised of all extensible componients;
and (b) sanitary napkins that are comprised of some extensible _
components and some inextensible components. Examples of sanitary
napkins in the second sub-category inciudg, but .are not limited
to: (i) sanitéry-napkins having an extensible backsheet with an
inextensible topsheet and absorbent core; and (ii) sanitary
napkins having an extensible topsheét and backsheet that form an
extensible bag around an inextensible absorbent core.

The fourth category relates to whether the sanitary napkin is
generally extensible, or is generally inextensible and s
associated with some type ~of extensible element. The fourth
category is comprised of at least two sub-categories: (a)
sanitary napkins that are provided with extensible components; and
(b) sanitary napkins adapted to extend by associating them with
some type of extensible element. Examples of the second

~ sub-category are sanitary napkins with extensible - attachment
elements. Again,'both'types of sanitary napkins are within the
scope. of the present invention.
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FI G BAis a pl an Vi ew shovm' ng the ext'ens_i on of various portions of a

sanitary nap 9?;bﬁs‘g/vearer s panties. | | FIG 9 is a graphpagtyush2/06056
illustrates t orces required to strétch a- sani tary napkin having a
"force wal | ". FIGS. 10 and 11 are scherrmlc side views of structures:
used to create force walls. " FIG 12 is an edge view of an alternatlve

topsheet that conprises a nonwoven material and an apertured f
FIG 13 is a sinplified Jheiceategeries cfadiensoRRassHawhient: watter tthﬁtt overlaps
conpri ses an apertur §gtd 'o'tﬁéﬂ\fcﬁibgeﬁie&nmmﬂeﬁcm\wgwﬂei iandr sub-categorfdsGexiist

is a top plan view of _a ry.n {}

a_ nonwoven veb i af welip, ?@ odlgﬁgb BxtERS B ity naPReristiCO TR dedtrindd
.  below. It should be understood, however, that the overall
extensibility characteristics will often depend on the
sub-categories into which the sanitary napkin falls.

cmmanm—

8. Extensibility Characteristics.
(1) Amount of Extensibility.

The sanitary. napkin 20 is preferably capable of extending
between about 110% to about 150% of its unextended length (and its
unextended width). '(That is, the sanitary napkin is capable
,extendmg between about 10 or 15% and about 50%.) More
preferably, samtary napkm 20 is capable of extending between
‘about 120% to about 140% of its unextended length (and width). In
other embodiments, _thé sanitary napkin 20 (or portions thereof)
may be capable of extending greater or lesser amounts.

The amount of extensibi‘li'ty preferéb'ly corresponds to the
amount the wearer’s panties can stretch. In other words, during
wear the sanitary napkin 20 preferably extends about the same
amount as the wearer’s panties. It has been found that 20%
stretéh is adequate to account for most stretch induced to the
wearer’s panties by body motions. )

The  forces required to extend the sanitary napkin and the
other parameters associated with the extensibility of some
preferred embodiments of the sanitary napkin 20 are summarized in
the table in FIG. 8. The forces and other parameters in Table 1
(as noted above) are those associated with several preferred
sanitary napkin embodiments.

It is to be understood that absorbent articl es having
parameters that- ‘fall' outside of those shown in Table 1. may also
fall within the scope of the present invention in some

. s'}; S Sneet Has Been. Replac
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oriented in the transverse dlrectlon (only a.portion of which are shown).

6 ° FI G 8@hot ograph showi ng a cross-sectional vi ewpek/19892/06056
enbodi ment on |c an underlying fibrous |ayer has been stretched and
. bgnded to an apertured film -~ - FIG 16 is14 top plan view of a sanitary

napki n havi'ng a topsheet conprising an elastlc scrimwith fibers entangl ed
W th .

circumstances. It is also to be understood that all of the limits
‘and ranges specified herein include all narrower ranges and limits
that are within the specified limits and ranges. Thus, -for
example, if a range is speéified as being between about 125% and
about 150%, all narrower ranges, such as between about 130% and
- about 140%, and between about 130% and about 150%, etc., may be
ciaimed even though these limits and ranges are not separately
listed. The forces are measured in accordance with the Test
Metho&s described:in'Section 5 of this description.

The table first provides values for the forces required to

" extend the sanitary napkin in the longitudinal direction. The

sanitary napkin should preferably extend under the naturally

occurring forces that cause the wearer’s panties to stretch and

move when the wearer moves. This will allow the sanitary napkiﬁ

to stretch wifh the wearer’s panties. The values in the table
represent those forces. ' '

. The percentages of longitudinal extension provided above (and
other measurements in Table 1) are measured along the ]ongitudiha]
centerline L of the sanitary napkin 20. Some portions of the

- sanitary napkinlzo may, however, extend more (or develop a force
'wal1 after greater extension) than the portions of the sanitary
napkin that lie along the longitudinal centerline L.

Figure B8A shows that the'portions of the sanitary napkin
along the longiiudinal edges 22 of the sanitary napkin 20 may
extend more than the portions 1lying along the longitudinal
centerline L. In this embodiment, the panty fasteners 44 on the
garmeht-facing side of the sanitary napkin are affixed c]osely to
the leg e]astics_ of the wearer’s panties,' particularly in the
corner regions 27. This greater extension occurs when the.leg
elastics of the wearer’s panties stretch more than the portions of
the pénties'under1ying the longitudinal centerline of the sanitary
napkin.
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the,scrim (The scrimis shown on a greatly enlarged scale, and only a

portion of th@i{ffﬁbﬁgks shown. ) " FI'G 17 shows a conventi | %'W
sed’ ua

that could be cut a meb of stretchable material into in

t opsheets, and a process for creating a mul.ti-g4rectional stretch t opsheet
by cuttlng the web  of stretchable material fed into the process at an angle
(or on a "bias" to the machine direction). FIG 17A is a plan view of
a filmtopsheet for a sanFigurg B&pifiowst hbat Hhe aprkions eof tthet sanitayyowapkin

the topsheet with extepgigbhidrgythe 1ongit5aﬁa1 é&féemna ECé}&@ﬁd'aC dnkﬁhcww
of a reversibly necke opsheet mat.er

perspective view showi hgy PRELI0BS o Af)| yhlﬁ éagiﬁ‘é{cmw Sgﬁl '?ﬂyr’?gna I?Wn the
prcnn ded vmtl1 a slit hbmyitidinal side edges 22- extend a greater distance "D*. These

_portlons of the sanitary napkin 20 lying along the Tongitudinal
side edges 22 may.ex_tend up to 175% - 200% of their unextended
length.

The table in FIG. 8 indicates that the sanitary napkin may
also {or a‘l'ternativer) be extensible in width. Further, FIG. 8
also indicates that the sanitary napkin may have an elastic "wall".
(or “force ‘wall®) such that at a certain point, the forces
required to further increase the length and/or width of the
sanitary napkin greatly increase. These parameters are discussed
more fully below. '

* The portions of the sanitary napkin which are capable of
‘extending the amounts described herein, should preferab'ly contain
some absorbent material. The absorbent material is preferably
capable of ho'ldmg at least about 0.05 gram of liquid per square

" cm. This is measured by dipping the absorbent material into
distilled water, removing the sample from the water, and allowing

~ the sample -to drip for 30 seconds. This absorbent material may be
absorbent core material. Preferably, the absorbent material that
is capable of extending comprises more than a single web of
absorbent topsheet material.

An example of an embodiment which does not have absorbent
material capable of extending is one in which the topsheet_ahd
backsheet extend (but are nonabsorbent), but the absorbent core
does not. (Such an embodiment is not preferred .becéuse the
extensible components do not include absorbent material. Howevei',_
such .a construction would still provide a degree of additional
area coverage of the wearer’s panties when extended.)

~ This Sheet Has B
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core.. FIG 18A is a plan v[eM/shoﬁnng a prefefred gl ue pattern '
applied to th de of the topsheet of the sanitary napki BcyRGsd3/dedse
Figure 18. %wyag§2§$19 i's a plan view of an absorbent core slit Int

m ddl e and not at the ends: " FIG 20 is fﬁdﬂ an view of an absorbent
corée provided mﬁth'diannnd-shaped_apertures.

~ (2) Eorce to Extend

The set of figures in the second column of Table 1 are the"
amounts ‘of force required to extend the sanitary napkin
longitudinally. A set of figures is given for extending the
san1tary napkin 25% and 40%. :

‘The sanitary napkin will preferably extend at least 25% of
its .length under forces of less than or equal to about 800 grams,
preferably less than or equal to about 400 grams, and most -
preferably less than or equal to about 300 grams.

The sanitary napkin will preferably extend about 40 percent
of its length under forces of less than or eqdal to about 1250
grams. More preferably, the sanitary napkin will extend about 40
percent of its length under forces of less than or equal to about
800 grams. The sanitary napkin will (although not specified in
"Table 1) most ‘preferably extend about 40 percent of its Tength
under forces of less than or equal to about 600 grams. '

The' set of figures in the third column of the table are the
amounts of force required to stretch the sanitary napkin across
its width (in terms of the test described later which utilizes a
1.0 inch strip sample). The table is read in the same manner as
for the longitudinal stretch.

The sanitary napkin 20 may be extensible only in length or
width. The saniiary napkin need not be extensible both
longitudinally and in width. ' '

"There are also some embodiments of'the'sanitaty napkin of the
present invention that may not fall within the ranges in the
table. These embodiments of the sanitary napkin may-stif1 within
the scope of the present invention even though they may fall
outside some of the parameters set out in the table. '
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7 FIGS. 21-23 are top plan and Si rrpllfled cross-sectional views al ong
lines 22-22 a respectively, of a thick sanitary napki i"d??(‘ﬁﬁﬁmﬁﬁ
bl ended core g‘rﬁj;szm’érg%fi | ed shape. FIGS. 23A and 23B are
schiematic top plan and cross-sectional viewy, respectlvely, of a
sanitary napkin fofmed with some extensible corrponents -and sone.

i next ensi bl e conponent s. FIG 23Cis a schematic cross-sectional view
of another sanitary napkin form(ﬁmmﬁmﬁmsﬂa conmponents and some
I next ensi bl e corrponents ' ... DETAI LED DESCRI PTI ON COF THE

|- NVENTI ON

A minimum force to extend the sanitary napkin any appreciable
distance (e.g., 5%, or more preferably 10%) is desired so that the
- sanitary napkin is easy to handle. . A sanitary napkin with too low
of a modulus of elasticity (that is, one that stretches too
easily) is difficult for the-user to handle and place mto the
panty. Such a sanitary napkin tends to become "stringy" _smﬂar
to taffy. | ' ' '

Preferably, a force of at least about 50 grams is'requiréd
for "the sanitary napkin to extend about 25% and a force of at
least about 100 g'rams is required to extend the sanitary napkin
about 40%. In more preferred embodiments, a force of at least
about 100 grams will be requlred to extend the samtary napkin
about 25%.

(4) Force Wall

The sanitary napkin 20 preferably eihibits a stress-strain |
curve for longitudinal or lateral extension similar to that shown
in FIG. 9. ' ' '

The sanitary napkin preferably extends relatively easily up
to a desifed_amount, ‘then develops a force wall which prevents
further extension under the forces normally encountered by the
sanitary napki'n. during use and ret_nova]..-

The sanitary napkin need not have a force wall in all
embodiments. Further, in embodiments where a force wall is
provided, the force wall .may only be provided to prevent further
increases in the length or width of the sanitary napkin.

Typically, it is more important to provide a force wall to
prevent further increéses in 'Iéng'th This is because the sanitary
napkin may be subjected to the greatest stretch'mg forces along
its 'Iength. '

This Sheét Has Been R
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1. ©Overall Characteristics of the Absorbent Artlcl e The overal |l

characteristi absorbent article of the present i nventpep, )0655%
di scussed fi r‘xvtaﬁt""y&e ‘FIGS. 1-3 show a preferred enbodinent U@g?

di sposabl e absorbent article of the present i Rgention. The present
invention rélates to absorbent articles, such as sanitary napkins. Mre
-particularly, the present invention relates to thin sanitary napkins
t hat are stretchable, espl’ehe’i adanjtany t hapkiongist usubjektetl r ot ixeiatively Thnge

term "absorbent art e t h
absorb and contain dt¢ énng exugée%% i%ggﬁﬁfnﬂ %11‘5&1% dlﬁ-l'nl-i‘gs remaq of

ecif]c
refers to articles \/\Hi'%h?‘ “pf"&l‘,‘eﬂ‘eagé?'%ts cPra" oé< ﬁ’irf%// "f“é t?févﬁ’&?ytﬁ?
the wearer to absorb sanéitargnhapkin tfirem stzetahisg e)oces:lsatve]sy ddrtngh zempydl  ofr dhe

the body. The terﬂhitary napkin from the wearer’s panties.- In addition, a force
| wall may be desirable since the length of the sanitary napkin is
greater than its width, and, therefore, the sanitary napkin is
capable of stretching a greater amount in “the longitudinal
* direction than in the transverse direction.

Such a force wall may include, but is not limited to those
which are intrinsic in the materials used in the components of the:
sanitary napkin 20 and those created as a result of its
construction where mechanical "stops" are placed into the'sani'tary
napkin to prevent extension beyond a certain point.

" The first type of force wall can, for example, be seen in a
hypothetical film. The film may produce a force wall when
stretched to a certain limit. For instance, the film may extend

_ about 10% (i.e., 110% of its original d1mens1ons) before reaching
a point where it cannot be stretched further without substantnl
force. Typically, however, the film will have to be subjected to -
forces in excess of those desired herein to achiéve this initial
10% extension un’less it is made extensible as described herein.

FIG. 10 ‘shows an example of a mechamca'l "stop" 54. The
schemat1c dravnng depicts an extensible component 56. The
extensible component 56 could, as a non-limiting example, comprise
an extensible absorbent core or an extensible backsheet. The
extensible component 56 has -either an inextensible or less

~ extensible restraining element 58 attached to it. The restraining
element 58 is attached so that it s provided with slack or
flaccid material which allows the core or backsheet to extend to a
specified 'length but no further without an appreciable amount of '
force ‘
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"absorbent article" is intended to include sanltary napki ns, pantiliners,

and .i nconti nwaggm(and ot her artlcl es worn in the crotch rgg;il-ﬂqsﬁﬁ%@“

gar nent). 8 . The term "di sposabl e"
refers to.articles which are intended to be d@scarded -after a single use

and preferably recycled, conposted, or otherwise disposed of in -an_
environnmental |y conpatible pmanner. (That is, _they are not intended
to be laundered or otheFif. sH shewsore examphecof g 13minate SHEurtyEnithat can be

used to prov1de the sanitary napkin.with a stop or force wall.

~ The example shown could represent the backsheet. The backsheet 40
could be a laminate comprised of a stretch laminate film, such as.
stretchable adhesiie fi]m 60 laminated to a pre-stretched
polyethylene film 62. The two films are laminated together when
the pre-stretched film 62 is relaxed. When the backsheet 40 is
stretched, it will easily stretch up to the pre-stretched length of
the polyethylene film 62, but will extend no further without
substantial force. :

The laminate structures that are used.to prbvide the sanitary
napkin with a stop or force wall need not be bonded across the

~ entire interface between the component parts of the laminate.

For examp]e; a laminate could be formed of a pre-stretched
material, such as an elastic film and an absorbent material. ' the
ibsorbent material could be intermittently bonded to the
pre-stretched film when the film is in its stretched condition.
The two components could be bonded at a plurality of limes, spots,
or other locations. The components could be bonded by glue,
thermal. bonds, or any other suitab]e type of bond. '

The resulting laminate will form puckered areas when it is
relaxed. It can .have unidirectional stretch, _bi-directional
stretch, or multi-directional strétch. The laminate will be able
to extend to the pre-stretched dimensions of the elastic film, but
will extend no farther without substantial force. The laminate
thds formed could be used as a combinétion structure that serves
as one or more of the basic components of the sanitary napkin.

(5) Amount of Recovery (or Pe:cén; Set)

The amount. of recovery of the. sanitary napkin can vary in
different embodiments. Thus, upon extension to 125% or to 140% of
its origihai length, the sanitary napkin need not return to its
original length when the extending load is released. Howevér,'it"
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article.) In the preferred enbodi nent '_i | I ust fat ed, the absorbent article.is
a sanitary na,a)q’ ¢i58¢ gnat ed 20. The term "sanitary napki Ber/iA92/0565.
herein, refers 4o}/an article which is worn by fenal es adjacent to the
pudendal region that is intended to absorb anggcontain the various exudates
whi ch are di.scharged fromthe-body (e.g., blood, nenses, and urine). The
present. invention, however, is not limted to the particular types or
confi-gurations of absir pesfereblei ¢f dbe ssapitarynnapkin cnedwinsgto less thanhHo0% of
sanitary napkin 20 haﬁstwggxﬁ qehgth So | {hgt wheRCERE QUi tAPHrapRIY Aatédd, it
a

surface or "body surface anc | qui d i npervi,ous ga ni. surfacge go )
The sanitary napkin 201} s"e§1ﬁ‘8\/\ﬁsiWeF?E%yI“%%”\?i?e'\'ﬁéax?sr g?ﬁ oF sthsowsArer s B‘g’
20A. The body surf acemo®@¢) iand iwill@naketd bumchbe Table laghewsethat dnt hessbprefeofed

the wearer. The garne _ e A ; { 0445 '
FIG 2) is on thg opp%?%&gé%etﬁegg aﬁ{sta?‘gﬁ ggg@&tﬁiﬁf lgwgz'g:(:g;e exté!j%r%ge%::f ::

:equal to 125% of its origina
released.

(6) Rate of recovery

'if the sanitary napkin has the capabi‘lity of recovering
toward its unstretched dimensions, it preférab'ly has a relatively
Jow rate of recovery. A ré'lative'ly "low rate of recovery is
desirable for several reasons. '

The sanitary napkin will fit best against the wearer’s body
when it slowly returns toward its unextended dimensions after it - -
_is stretched. The sanitary napkin can be gently held against the
wearer’s body and in conformity therewith by the forces that tend
’ to return the sanitary napkin toward its unextended dimensions.
The sanitary napkin can also have regions that, due to creep of
the same, may not tend to return toward their original dimensions.
These regions may- also aid body fit. Thus, the sanitary napkin
can be contrasted with conventional elastic materials such as
LYCRA that have substantial tendencies to retract.

A rapid recovery rate also- makes the sanitafy napkin
undesirable from a consumer viewpoint in removing the sanitary
napkin from the panty. © After use, the user will often rip the
sanitary napkin out of the crot;h region of her panties in a
fairly aggressive manner. If the rate of 'recovery is too high,
the sanitary napki'n may tend to snap back toward the user during
removal (i.e., 1like a rubber .band). This is particularly
important when the longitudinal extension of -the sanitary nabkin'
is greater than or equal to about 20%. '
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to {he wearer's undergarnents when the sanitary napkin 20 is worn.

The sanitary wgkk/op7se0 has two centerlines, a'longitudinal cenper/ussgroscdse
and a transverse centerline T. - The term"longitudinal", as used

herlein, refers to a line, axis or direction i2l the plane of the sanitary

napkin 20 that is generally aligned-with (e.g., approximately parallel to)
a vertical plane which bisects a standing wearer into left and right body
hal ves when the sanit ar yTheagRE® ofprecovgpy shoyidobe dyigh enoughs howeyer, so the

;II ateral " used her eiganigi®y indpRichailgeaketern aod itef eecavered | Tength aywr Sswidth
i rection which Lies within t I of,;the sapit napkj 04 h '
general | y perpendi cu‘l'%gl’“?oat htgg I%eg‘g}[%ﬁd'(" Te8E  than 6P bﬁhﬁ tto %ohé 5

| ongrtuadinal ’direction.
seconds). ' '

Preferably, the sanitary hapki_n will return to its recovered
length or width at a rate in the range of about 0.5 inches/sec.
(about 1.3 cm./sec.) to about 2 inches/sec. (about 5 cm./sec.).

3. The Individual Compog' ents of the Sanitary Napkin.

The individual components which may be suitable for various
embodiments of the sanitary napkin 20 of the present invention
will now be looked at in greater detail with reference to FIGS.
1-3. . . .

A. The Topsheet

(1) General Characteristics of Preferred
JTopsheet Materials.

The topsheet 38 comprises a first liquid pervious ‘component.
When the sanitary napkin 20 is in use, the topsheet 38 is in close
proximity to the skin of the user. The topsheet 38 is preferably
as compliant, soft feeling, and non-irritating to the user’s skin
as possib‘le. ~ The topsheet 38 should further exhibit good
strikethrough and a reduced tendency to rewet, permitting bodily
discharges to rapidly penetrate it and flow toward the core 42,
but not allowing such discharges to flow back through the topsheet
38 to the skin of the wearer.

The topsheet 38 has two sides -(or faces ‘or _' surfaces),
'inc]udin§ a body-facing side 38A and a garment-facing side (or .
core-facing side) 38b. . The body-facing side 38A of the topsheet
38 generally forms at least a portion of the body-contacting
surface ("body surface") 20A of the sanitary napkin 20. The
tbpsheet 38 has two longitudinal edges 38C and two end  edges 38D.

i . This Sheét Has Been Relilaced
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9 FIG 1 shows that the sanitary napki.n 20 al so has two spaced apart

| ongi t udi nal \Xﬁgg_ﬁ,ﬁ and two spaced apart transverse or end PLIPESE2086056
"ends") 24, 1 C %oget her farmthe periphery 26 of the sanitary napkin 20.

When the sanitary napkin 20 is worn, one of t22e end edges 24 wll| be
oriented toward the front of the wearer, and one of the end edges 24 wi ||

be oriented toward the rear of the wearer. The end idge %é)l’l ent 0‘3@5
the front of the wearer (& sisianasumbeing system 1L, he o d3ed ofore tigy ¢

the rear.of the weargjmpbfert€Siognghedsandfary napkifihe Thati nar,ythapmde refs theo

S A ent “‘ngf‘oﬁr@dﬁeﬁﬂt@’%ﬁb@ dfhrsémf*e‘% f Revy i1 oe 365 “"“‘“”“"3 Nitd

end regions 28 number of the component and a reference letter The s1de

' facing the wearer’s undergarments will be designated by the number
of the component and the letter "B". The side and end ‘edges will .
be des1gnated by the number of the component and the reference

letters "C" and “p* prespectively.)

A suitable topsheet 38 may be manufactured from a wide range
of materials including, but not limited to woven and nonwoven
materials, apertured formed thermoplastic films, apertured plastic

* films, hydro-formed films, porous foams, reticulated foams,
"reticulated thermoplastic films, and thermoplastic scrims.

Suitable woven and nonwoven materials can be comprised of
natural ﬁbers_ (e.qg., wood or cotton fibers), synthetic -or
modified natural fibers (e.g., polymeric fibers, such as
polyester, polypropylene fibers, and  polyethylene, or
polyvinylalcohol, starch base resins, - polyurethanes, cellulose

. - esters, nylon, and rayon fibers) qr'from -a combination of natural
and synthetic fibers.

When the topsheet 38 compnses a nonwoven web, the web may be |
spunbonded, carded,. -wet-laid, meltblown, hydroentangled,
combinations of the above, or the like. :

Apertured films are generally preferred for the topsheet 38
because they are pervious to liquids and, if properly apertured,
have a reduced tendency to allow liquids to pass back through and
rewet the wearer’s skin. Suitable apertured films can be made of
any of the materials specified in the publications that describe
films - and methods of making films which are incorporated by
reference herein.

Suitable films are described in U.S. Patent 3,929,135 issued
to Thompson on December 30, 1975, U.S. Patent 4,324,426 issued to
- Mullane et al. on April 13, 1982, U.S. Patent 4,342,314 issued to
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and.30 extend outwar dl y fromthe edges. of ‘the central region 32 about 1/8

to about 1/3 o dher78ENat h of the sanitary napkin. A det ai | egpcaIsMIGELSEON
of the central region 32 and the two end regi ons 28 and 30 is contained in
U S Patent 4,690,680 issued to Hi ggins on Se@8enber 1, 1987. The.

sanitary napkin also has a |ongitudinally-oriented (or |ongitudinal central
regi on 34 di sposed alo the length of at |east

portion of the_ .
longitudinal centerl M@eg'L etaalr 199nfvgusti ?lallg§?dé’a§eg';‘6ﬁ§ é@“?ﬁ'{aé?aﬁsyed to
out board of the | ongiahugienadl centmﬂy 316;9&931 3#nd U.S. Patém¢ 5/0061384y issuelito

20 can ‘be of any thi gl ﬂed?‘he en@ |merf rg??{'ve)\dﬁn%dﬁa?k’smrt%ﬁt ‘fﬁ d Thd"

or even very thin. he sanitar mn I N
Figures 1-3 of the dhydrardermed fidehdane t desribed ek’hnﬁl-% o?até*"Fél é’oﬁ%ﬂﬁ

thin sanitary napkina,p29643,a, 895422 L&, 772,444 N"4,928,684) yandapks39, 218 tissued
shoul'd be understood,tohce/\%¥g’r e{'\’hgi].,v' gm ngn,t. Iﬁ?§.e B&&Hiei,kfﬁsls issued to
Ouellette, et al.

Still other materials ‘suitable for use as a topsheet are

. - described in U.S. Patent 4,775,579 issued to Hagy, et al. on

October 4, 1988, U.S. Patent 4, 798,604 issued to Carter on January

17, 1989, U.S. Patent 5, 023 124 issued to Kobayashi on June 11,

1991, and in European Patent Application 0 304 617 A2 published
March 1, 1989 in the name of Suda, et al.-

In still other embodunents, the materials described in some
of the above references (such as the stretchable polymeric
materials described in U.S. Patent 4,798, 604 issued to Carter)
could be made into the films descrlbed in other references. For
instance, the stretchable polymeric materials described in U.S.
Patent 4,798,604 could. be made into the mecroscopicaﬂy expanded
three dimensional plastic film having a substantially non-glossy
surface described in U.S. Patent 4,463,045.

In another embodiment shown in Figure 12, the topsheet 38
.could comprise a structure comprising a nonwoven material or
fabric 64 and an apertured film such as three dimensional
apertured plastic film 66. The nonwoven material provides the
topsheet with an improved, less p‘la_stic—iike feel.

In one preferred version of the embodiment ‘shown in Figure
12, the nonwoven material 64 has a basis weight from about 1 to
about 40 g/sq. m., more preferably from about 8 to about 12 g/sq.
m. One preferred nonwoven material compnses a carded thermally
dot bonded polypropylene web. Some preferred nonwoven fabrics are
manufactured by the Fiberweb Group of Simpsonville, South Carohna
under the trademarks CELESTRA and HOLMESTRA
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nunmber of | ayers of material shewn cause the'Sahftary napkin 20 to appear

much t hi cker W&/hfﬁ@

ctual | y is. An "ultra-thin" sanitary nap&tﬁ,@ymﬁ

preferably has cal'iper of less than about 3 millineters. The t
sani tary napkin 20 shown should al so be preferably relatlvely erX|bIe SO
that it is confortable for the wearer.

10 - FIG 2 shows the individual conponents of the sani tary napki n. The
sanitary napkin 20 of theTherglaghic film@6iisna Jbpemoplastic materia P"°V‘ded with

a multiplicity of tapered capillaries 39 in a manner, size,

-configuration, and orientation set forth in U.S. Patent 3,939,135

jssued to Thompson: The film is treated with a surfactant -such as
ATMER 645 manufactured by ICI Specialty Chemicals. Preferably, -
the surfactant is incorporated into the ponolef1n resin pellets
from which the film-is made.

' .Thé nonwoven fabric 64 and the apertured plastic film 66 may
be ‘integrally formed into a composite structure such as that shown
in FIG. 12 by embedding the fibers of the nonwoven material into .
the thermoplastic film when the latter is in a molten condition
using a vacuum lamination process. Such a topsheet is described
in greater detail in U.S. Patent App1ication Serial No. 07/794,745
filed by Aziz, et al. on “November 19, 1991. In alternative
embodiments, the nonwoven fabric and the film may be placed into a
face-to-face relationship. The “two components are preferably
secured to each other  in these latter embodiments. Suitable
methods for securing the' two components iﬁc]ude, but are not -

limited to adhesives, fusion including heat bonding and/or .

pressure bonding, ultrasonics, and dynamic mechanical bonding.

Figure 13 shows that in still other embodiments, the topsheet
38 may comprisé a fiber-entangled film. The term "fiber-entangied
film* refers to apertured films having fibers entangled in and
around their apertures. '

The apertured film 68 of such a topsheet could comprise any
of the films or scrims described herein. One particu]ar]y
suitable apertured film 68 fqr"use in such a topsheet is disclosed
in U.S. Patent 4,463,045 and ring-rolled (as described below) to
provide it with a degree of extensibility. The film 68 can be .
ring rolled before or after the entanglement of the fibers.

The film 68 has nonwoven fibers 70 loosely mechanically or
thermo-mechanically entangled therewith. The fibers 70 are.
preferably entangled along or from'thg direction of either the
body-facing side 38A, or the core-facing side 38B.
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conprises at |east four pri mary corrponents " These incI ude a liquid

pervious topshe@b3@Pgea | i qui d i mperviious backsheet (or "barri epCTresns/bsose
40, an absorbent core 42, and a fastener 44 for attaching. .the sanitary
napkin to the wearer's panties. The absorb@ht core 42 is positioned
bet ween the topsheet 38 and the backsheet 40. . The sani‘'tary napkin 20
of the present invention can al so be provided with an‘y| opti onal addjtional

conponents. The optional Te&nH®REHt 40 #RY1d ke mechanigatly, 8" nbhermprmechgpically
one or nore w cking | extanglebvifthithe i 1h 68 hﬂunglstunbab'lbammtessr tFor instance,

:secondary topsheet” 3poWinbil FoCeofly b8 mORbIGbnid 1RE! G, Abbldds Bt

side flaps 52 (FIG 5) e cover strip ease ner
(FIG 2). The wicking th%l;f dimcavded ento bhe ﬂUheH‘%’E?W@EW'FﬁE Voﬁ%"r?@ﬂe‘%ﬁ‘th
and the absorbent cor ghéFilmssuthoas being| Bockdd orhmeltplowmnah thet @lhstier £ifh

|'s positioned bet Wee”whhgo B Ofﬁﬁmis il 4?n %QE’ JnJ’l?ePa&'ﬁ@eeJr ﬁPdroTQﬁta%gf’é‘d

- flaps or "w ngs" 52 are
panties. (The with the film One smtab]e meltb'lovnng process is disclosed in

Exxon U.S. Patent 3,978,185 issued to Buntin, et al.

The * fibers - 70 may be either hydrbphi'lic or hydrophobic. .
Suitable hydrophilic fibers may be formed from intrinsically
wettable fibers such as nylon co-polymers comprising a nylon
component and a hydrophi]izing component. Such a material is
commercially available from Allied Signal Inc. under the trade
designation Hydrofil SCFX. '

In -a preferred embodiment, the fibers 70 are of a
thefmopIastic synthetic nature. Suitable polyethylene fibers are
available from the Dow Chemical Company under the trade
désignation ASPUN, and polypropylene fibers are available from the
Exxon Corporation under the trade name ESCORENE 3,400 and 3,500
series.

Once formed, the fiber-entangled film-structure is preferably

. treated by any known methods to render it hydrophilic. Such

process will allow the apertures 39 of the film to better handle

liquids.” The composite structure may be ring-rolied after these
treatment processes. ' '

The fiber-entangled topsheet 38 material provides more "
intimate contact between the apertured film 68 and the nonwoven
fibers- 70. This can create advantages of improved 1liquid
transport through the film 68 to the fibers 70 and the underlying °
layers. It may also provide improved comfort if the fibers 1lie
along the body-facing side 38A of the topsheet 38. It can also
provide improved comfort when fibers lie along the core-facing
side 388 of the topsheet:'38 since the film 68 portion of the
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wearer's panties or undergarnents are désignafed Uin the drawings.) The

rer’mvfabl e 'relwlélizggr ‘50 covers the f'a-sté"n;_a-r_s 44 when they peffise3M6056
adhesives. - Thi's eeps the adhesives fromsticking to surfaces other

than the crotch portion of the undergarnment ppgor to use of the sanitary
napki.n .20. - The extensibility of the sanitary napkin 20 i s shown in
Figure 4. The term “extensible", as used herein refers to articles..
that can increase in tapshees38 ovidl oe fless r1ikehe19i separate ¢ fromythe ynderdyinge

X-y plane is a plane geaf1al! ¥iveas a1d andt fovehantacehe efrevikes sehithar wedrepks n
20. The termextensibl.e 1 ncludes articles that are stretchabl e and :

elastically stretchaﬁpgy(defined'bejomb. The sanitary napkin 20 shown i n
Figure 4 is preferably extensible both in length and wi dth. The sanitary

napkin 20, in other embodiments hoyemeerndtive Wayy ofcPryieingl thee Tosshese Woth
these directions. Preferably, the Sﬁg% ar&ipig In 20 is extensible at |east
in the longitudinal direction.-- xtens 1LY

‘There are several basic ways of providing the tbpsheet
materials described above with extensibility. A non-limiting
number of these ways are described below.

One way of making the topsheet 38 extensible is by performing
a mechanical’ operation, sich as pleating, corrugating, or ring
rolling on the topsheet material to provide'folds in the topsheet
that are able to open when the topsheet is stretched. Such a
pfocess can be performed on many of thé topsheet materials
described above. :

In one preferred embodiment of the present invénfion,'the
topsheet 38 is made in ‘accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of longitudinal
extensibility. |

Such a -topsheet 1is described in the following patent
applications' which were filed on July 23, 1991: U.S. Patent
Application Serial No. 07/734,404 filed in the names of Thompson,
et al.; U.S. Patent Application Serial No. 07/734,392 filed in the
names of Thompson, et al.; and, U.S. Patent Application Serial
No. 07/734,405 filed in the names of Buenger, et al. These patent
applications may be referred to éol]ectiveTy'as the 'Cahi11;ny.

 Channel Fiber" patent applications.

SuitabTé prdcesses for ring rolling or 'pre-corrugating" are
described in U.S. Patent 4,107,364 issued to Sisson on August 15,
1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in
'co-pending,-cbmmonly_assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,
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The. sanrtary napkin 20 may in some preferred enbodrnents in addition to -
bei ng  ext ensi Wo9e3/gBg60 be stretchable. . 'The term' stretch

used herein, refers to articles that are extensible when stretc ng ?orces
are*applied_to the article and of fer sonme resiggtance to stretching.

More preferably still,

the sani tary napkin 20 may be elastically -

stretchable. The ternB "el astical | stret chabl e"

. U.S. Patent App11ca ion Serial No. 07/%62 6§37 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application
Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991 (collectively referred to herein as the “Rtng Rolling"

~ patent appltcattons)

The fold lines in the corrugations of a ring rolled topsheet
should run in the transverse direction so the topsheet is
longitudinally extensible. In other embodiments, the fold lines
could run in the longitudinal direction, both directions,.and/or
other directions. The topsheet 38 will be extensible in
directions perpendicular to the fold lines. |

‘Figure 14 shows that in other embodiments, tﬁe topsheet 38
could be comprised of a nonwoven material having fibers 78

- generally oriented in a direction perpendicular to the direction

of the desired stretch. The topsheet, for instance, could be
comprised of fibers generally oriented in the transverse direction
to provide extensibility in the longitudinal direction.

'Figure 15 shows another alternative topsheet embodiment. In

Figure 15, the topsheet 38 is bonded to an underlying acquisition

layer 46 by the type of individual fusion bonds 72 shown in Figure
5. In the embodiment shown in Figure 15, the acquisition layer 46
is stretched before it is fused ‘to the topsheet 38. The topsheet

- 38 and acquisition layer 46, thus, form a -laminate. When the
“stretched laminate is relaxed, the laminate has tufted areas 74

formed therein between bonded areas 72 and valleys 76 formed at
the bonds.

The embodiment shown in Figure 15 provides a key advantage.
It (and its various alternative embodiments) allows a stretchable
laminate to be formed from materials that are not ordinarily
thought of as being stretchable. The apertured plastic film
topsheet 38, for instance, is not normally thought of as being
extensible. However, the topsheet 38 is provided with ; degree of
extensibility when it is secured to a layer such as the
. K
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"elastically extensible" are intended to be synononous. These terns are
Il lustrated | wOiogneged. These terns, used herein, nean that werT/AKe2/06056
stretching forces designated "F' are renoved, the sani tary napkin will tend
to%weturn toward its unextended or unstretchedzajl mensions (or "original"”
di mensions) L[err] and Werr]. The sanltary napk| n 20 need not return all
the way to its unstretched, di nensi ons, howeve as shown in

Figure 4, return to r8§qBisitigniaxarods @ftem- L‘f@‘\'ils]'t‘é%d hayer 48 bas heen
its unstretched di nenextendediand dhe eondecomponent t materiald atenthereafizy tdlaxed.
and Werr]. Making-the sanitary napkin elastically stretchabl e wll
reduce the undesirable tendency of thé sanitary napkiin to gather

| ongitudinal l'y inward (i.&e Wfkeh eag {hdihatuch) aV\/ﬂé’N“FS? c6an \alisen Previge
to stretch the sanit agertaspteRefits. r INevEufted hireas J4paré ityplaally sofie ey

the wearer's panti.es t f

Sanitary Napkin - WM Qgc%gzﬁce tlge %bsorl;ﬂvf‘en?'iﬂrk o8 tﬂé ap'&ﬁ{s%trngrp layer 46
closer to the wearer’s body thanm the nontufted bonded areas. This .
construction may also enhance absorption (particularly at the
tufted areas 74).

In other alternative embodiments, both the topsheet 38 and
the acquisition layer 46 can be stretched prior to fusing the same
“together. | . '

In other embodimehts, the topsheet 38 can be made extensible
by' forming it from extensible, or more preferably,  stretchable
materials. The topsheet 38 can, for instance, be an apertured
film made of a polyethylene/Kraton blend such as Exxon film EXX-7
available from the Exxon Corporation. This will yield a
stretchable material without any mech_anitsa] manipulation.

‘In other embodiments, the topshé_et materials tan include low
basis weight nonwovens (nonwoven materials having a basis weight
from about 18 to about 25 grams per square meter). An example of
such a nonwoven material is manufactured by Veratec, Inc., a
Division of International Paper Company, of Walpole, Massachusetts
under the designation P-8. |

In other embodiments, the topsﬁeet could be comprised of a
thermo-formed mass of fibers or hydroentangled nonwovens.

Figure 16 shows that in still other embodiments, the topsheet
38 could have elastic structural ‘components. One éxamp'le of such
a structure is a net, screen, or scrim 80 comprised of elastic
ribs 82. An ekample_ of such a structure is ‘disclosed in U.S.
Patent 4,062,995 issued to Korpman December 13, 1977. The net
could have square-shaped or'.diamond-shaped apertures 84 between
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A. Introduction. The sanltary napki n 20 can.be in the form of many

di fferent enboid) bR These enbodi nents may be pl aced i WOT/u$92/e6056 -
four general categories for purposes of discussion. The first category
deals with the type of forces used to extend ®Be sanitary napkin. The first
~category is conprised of two sub-categories: (a) sanitary napkins that-
depend on nani pul ation by the user for their ,
: jts ribs. Such a structure is generally stretchable in all

directions. Elastic or inelastic fibers 86 could be added or
adhered to the net.

The topsheet 38 can, in still other alternative embodiments,
be manufactured into a structure that is capable of stretching in
more than one direction from materials that dre only capable of
stretching in one direction. '

FIG.. 17 shows an example of a prbcess that can be used for
this purpose. The left side of FIG. 17 shows a conventional
process that could be used for cutting a web of stretchable
material 88 into individual topsheets 38. The web 88 runs in the
machine direction (MD). This is also the direction the web 88
stretches.

The right 'side of FIG. 17 shows a process of creating a
multi-directional stretch topsheet by cutting the web of
stretchable material at -an angle {or on a "bias" to ‘the machine
direction). In a variation of this process, the web could be fed

| in at an angle and cut in the same direction as shown in the
conventional process. The resulting cut topsheet 38 will be able
to stretch in two directions as shown by the arrows near the cut
topsheets.

Figure 17A shows that in still other embodiments, an
apertured film topsheet 38 can be provided with apertures 39
having a geometry that is conducive to allowing the topsheet 38 to
stretch in a particular direction.

in still other embodiments, the topsheet 38 could be slit for
extensibility as described below for the absorbent core.

In still other embodiments (shown in FIG. 178); the topsheet
38 can comprise a reversibiy necked material. Reversibly necked
materials generally combfise materials that increase in width
(rather "than decrease) when extended longitudinally. Su;h

.. This.Sheet Has Been: RT

AW I




12 extensibility; and (b) sanitary napki.ns that need only be subjected to

the typical fwopesmimscountered during use for .their extensibi IRGYUSIHBE056
-types of sanitary napkins are within the scope of the present invention.

A second category is based upon whether or not® an appr eci abl e anount of
force is-required to extend the sanitary napkin. The sanitary napkin

enbodi nents in the sec at eqgor &30 ( sani taky
napki ns that reun?g §ﬁ 3¥ ab? s&ﬂi?ﬂf ?Eﬂl QQCMEe Qh%%dﬁ% t
(b) sanitary napki nssulject ke weduct ania® wemabb}mmot EPEET 3 ERn arenafy

types of sanitary napké NéroRER of tthé NwdaPer'scpprtiet when hessamitary eapkinn.is
The third-category relate f ¢
extensi ble. The sanF* ﬁ?étpkwl % ﬁﬁg%mﬁ@ td '}%véa'l'héa{%tﬂﬁpiﬁeﬁ e
- increase when they are stretched. As shown in Figure 17B, if this
increase in width is great enough, these materials can be used to
form flap-like structures when the sanitany napkin is stretched.

: _One- suitable way of creating a reversibly necked material is
—_— ~described in U.S. Patent 4,965,122 issued October 23, 1990 to
' Morman. o

(3) Additional Steps.

In addition to the above, in preferred embodiments of the
present invention, at least a portion of the topsheet 38 is
treated with a surfactant. This can be accomp11shed by ‘any of the
common techniques we]] known. to those skilled in the art.

Suitable methods for treating the topsheet 38 w1th a
surfactant are described in a number of references, 1nc1ud1ng u.s.
Patents 4 950,264 and 5,009,653 issued to Osborn, and in U.S.
Patent Application Serial No. 07/794,745 filed by Aziz, et al. on
November 19, 1991. The latter patent application teaches treating
the apertured film component of a nonwoven/apertured thermoplastic
‘formed film topsheet with a surfactant. The. surfactant is
preferably incorporated into the resin used to make the
thermoplastic formed film. o

Treating the topsheet 38 with a surfactant  renders the |
topsheet 38 more hydroph111c. Th1s results in liquid penetrating
the topsheet 38 faster than it would if the .surface were not
treated. This diminishes the likelihood that body fluids will
flow off topsheet 38 rather’ than being drained thfough the
topsheet 38. | S ’
\
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in the third category fall into two basi ¢ sub-cat egori es: (a) sanitary
napki ns t hat way §3/6P78B" i sed of all extensible conponents; and @EI/E32/e685¢
napkins that are conprised of some-extensible conponents and sone

| next ensi bl e conponents. Exanples of sanitar$l napkins in the second
sub-category include, but are not limted to: (i) sanitary napkins having
.an extensi bl e backsheet with an i nextensible to eet an bsorbent cor
and (ii) sanitary napkindnhaddipipranireprefiesred em ?fg@ﬁ'étét’ 1pogn Syface ﬁgt
forman extensible bgg ayopuhebtarss next secirbd e iabsambacttingorelation withe an

fourth cat egory reI at eé é?aﬁ“?ﬁpﬁke&t{]% eq'n' L% Bttibtin Sra‘i@% hiy resu1ts

ext ensi bl e, . IS aSsogi at.ed. W me
type of exten5| bl e elmrﬂaml"d Penh'érati'!mttf’l’rs'@&?e'{fo:}?“qrsthifbﬁﬁr?'?e'a %‘Fet#

least two sub-cat eggrd-afot m(@htsamaaasbsonmm osmpohent.ar Howevew, didd isi ndt

ext ensi bl e conponent Sbg@ﬁ&e{x ﬁsasr%a#fr% N B? ?ﬁ@%?dtﬁeotﬁ‘@@w 38 to %he

associating them wit R | enent
the second sub-cat eface oefrﬁnesanderbxwgnlaawarns wi th extensible attachment

'The topsheet 38 can be maintained in contact with an
S underlying absorbent component by applying adhesives between the
topsheet and the underlying component, by entangling the fibers of
the underlying layer with the topsheet, by fusing the topsheet 38
to an underlying absorbent layer by a plurality of discrete
individual. fusion bonds, or by any means known in thé_ art.

FIGS. 5'a_nd 7 show a preferred type of fusion bond which
forms bonded areas which provide structures with drainage
passageways for 'Hqu-ids to pass through to the unde_r'lying
absorbent material. These preferred fusion bonds are described in
greater detail in U.S. Patent Application Serial No. 07/810,774
filed in the names of Cree, et al. on December 17, 1991.

B. The Absorbent’ Core

(1) General Characteristics of Preferred
Absorbent Core Structures.

The absorbent core 42 is "positioned between the topsheet 38
and the backsheet 40. The absorbent core 42 provides the means
for absorbmg menses and other body f“luids.

The absorbent core 42 need not have an absorbent capacity
much éreater than -the total' amount of fluid anticipated to be
absorbed. The absorbent core 42 s generally compressible,
con{-‘.ur'mable,~ and non-irritating to the user’s skin. It can
comprise' any miteria‘l used in the art for such purpose.
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el ements. Again, bot h types of sanltary napkins are within the scope of

t he present i W@ 3/01786 ) 13 PCT/USIRH6056
categories may enconpass subject matter that ogerl aps into other

categori es. -Qt her categories and sub-categories“exist as well. The overall
extensibility characteristics are described below It should be understood,

however, that the ovepgl)l hﬁﬁ,ﬁg%}%},ie&ymc‘im&' fetral Sﬂa‘tEﬁalWAulch asof:dnﬁﬁnuted

depend on the sub- (‘:'ggdeg‘(’)urllpe which is genera ? Sr% err%&ytga as a1r?e’lt creped

cellulose wadding, hydrogel-forming polymer gelling agents,
modified cross-linked cellulose fibers (described' below),
- capillary channel fibers, absorbent foams, absorbent sponges,
synthetic staple fi_bers, ‘polymeric fibers, peat moss, or any
equiva1ent material or combinations of materials.

. The po'lymenc gelling agents listed above may also be
referred to as "absorbent gelling materials" or “superabsorbent
materials". Polymeric gelling agents are those materials which,
upon contact with liquids such as water or other. body liquids,
jmbibe such 1iquids and thereby form hydrogels. In this manner,
‘Iiduids discharged into the absorbent core 42 can be acquired and
held by the polymeric gelling agent, thereby providing the
articles herein with enhanced absorbent capacity and/or improved
liquid retention performance. '

The polymeric gelling agent which is employed in the ‘
absorbent core 42 will generally comprise particles 41 of a
substantially water-insoluble, slightly cross-linked, partially
neutra'lized,' hydrogel-forming polymer material. " The term
*particles", as used. herein, can refer to part_iic’les in any form,
such as in the form of pellets, flakes, or fibers.

The general characterlstlcs of one basic -type of absorbent
core 42 (including, but not limited to the preferred types of
polymer materials used there1n, and types of methods which can be
used for prepering these polymer particles) are described in
greater detail in U.S. Patent 5,009,653 issued to Osborn and the
patents incorporated by reference in that patent, the disclosures
"of which are all incorporated by reference herein. (The absorbent
cores 42 described herein need not include superabsorbent material
particles, however.) 3

Suitable cross-1inked eeIIQIose fibers for the -absorbent core
are described in U.S. Patent 4,888,093, issued December 19, 1989
to Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to
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B. Extensibility Characteristics. ' - (1) Anmount of

Extensi bi | it ¥yo 93701786 The sanitary napkin 20 is preferably cap BETEUSH2/06056
-ext endi ng between about 110%to about 150% of its unextended |ength. (and

its unextended width). (That is, the sanit3y napkin is capable
extendi ng "between about or 15% and .about. 50%) Mbre preferably,

sanitary napkin 20 ig capa n n 0,8ab 140%
of its unextended Ieﬁﬁﬂ“ﬁ anﬁ ‘ﬁ‘(l) satdﬁnﬂ gﬁg%ghb&glﬂﬁié Dtlag&'{gy. 263 %%9 935
napkin 20 (or porti osehdgben,eclt) a‘nayllb% Patent| 4,898,844 cihesued &?bé'&l%@r 6gr 1990
Lﬁsser a”?ut”LS tp ré‘{@{“h of aRFULRSifAtkat 1,935,022 aiftkied AunesIQNIFI0L O
e anoun e wearer s pantie e S ri
the sanitary napkl n 30 Lashred éify%s‘;étlagt EBY).{h“ﬁ?@ é‘ﬁb\rﬁl:'&m"% .6 4%
A2 and 0 427 317 A2 published in the name of Herron, et al. on May
15, 1991; and EPO Patent Application Publication No. 0 429 112 A2
published in the name of Herron, et al. on Ma.y.29, 1991.

Suitable capillary channel fibers (that is, fibers having
channels formed therein, preferably, on their exterior surfaces)
for the absorbent core are ‘described in greater detail in the
Examples provided' below, in EPO Patent ‘Application 0 391,814
published October 10, 1990, and in the aforementioned Capillary
Channel Fiber patent applications.

Suitable absorbent cores comprising foams - are described in
U.S. - Patent Application Serial Nos. 07/743,839, 07/743,950, -
07/743,947, and 07/830,159 (P&G Case Nos. 4451, 4452, 4453, and
4453R) The first, third and fourth applications listed were filed -
in the names of DesMarais, et al. The second application listed
was filed in the name of Young, et al. The first three
applications were filed on August '12, 1991, and the fourth on
February 12, 1992. Additional cores comprising foams are
described in European Patent Appl i_cafion 0 293 208 Bl.

Absorbent cores comprising sponges are described in U.S.
Patents 3,512,530, 3,_954,49_3 and French Patent 2,203,827.

Additional suitable absorbent cores that can be provided with
extensibility are described in the following references: U.S.
Patents 4,773,903 and 4,865,596 issued to Weisman, et al. on
Séptember 27, 1988 and September 12, 1989, respectively. These
patents disclose composite absorbent structures comprising webs of
entangled blown microfibers, substantially nonabsorbent crimped
'stap'le fibers, . particles of hydrogel- -forming polymer'nc ge]'lmg
agents and a hydrophi'hzmg agent
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anount as the wearer's panti es. It has been found that 20% stretch is

adequate to awoearii7éer nost stretch induced ta-the wearer's pREW/US92/B4056
body noti ons. The forces required to extend the sanitary napkin and
the other parameters associated with the exteddi bi lity of 'some preferred
embodi nents” of the sanitary napkin 20 are surrmarlzed in the table in FIG

ARIERER R A e T Smﬁ%%?ﬂ s BT sty ot
to be understood thatmedbdiowe relaskici ii@ssm‘ﬂu orbpitamkerials. hfQnef syqh core
?Et side of those shoypibialo&dnprisesy. If}’d?@-eni:ﬂigﬂed Woinposité hef cottopeandohelt
e present | nvent Ibq Ifnbers Er?own as product #7102-102 available from Fiberweb of -
Simpsonville, South Carolina. In other embodiments, the cotton |
could be replaced with other absorbent materials such as FSA fiber .
Type 101 or 102 available from Courtaulds Fibers, Ltd. West
Midlands, England. Alternatively, two plies of a material such as
the above product #7102-102 could be laminated together with a
particulate polymeric gelling agent in between and provided with

extensibility to produce a highly absorbent extensible laminate.

In addition, the absorbent core 42 can be comprised of many
materials described herein as being s_uitab‘le for use as topsheets.
In order to be suitable, however, ‘these materials must be
absorbent or used in conjunction with -some absorbent material.
For instance, the absorbent core 42 could be comprised of a
structure similar to the elastic scrim shown in Figure 16 with
absorbent fibers adhered thereto.

(2) Providing the Absorbent Core With Extensibility. -

" There are many possible extensible absorbent core
embodiments. These include, but are not Him'ted_ to the
embodiments described below. The components of the embodiments
described below can also be combined in any suitable manner to
form additional embodiments. ' ) '

(a) L anﬁnate;

In one preferred embodiment shown in Figure 2, the absorbent

~core 42 is a laminate. The laminate is comprised of a laye¥ of

superabsorbent polymer material, such as in the form of particles

41, disposed between two air-laid tissues, first and second tissue

layers {or “ubper" and. "lower” tissue layers) 43 and 47,
respectively. -
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14 <circunstances. It is also to be undetstood that all of the linmts and'

‘rahges speci fiwgrbap@rgé n i ncl ude all narrower -ranges and |i m t sPCRAIS92£06856
within the specified limts and ranges. Thus, .for exanple, if a

rapge i s specified as being between about 12538 and about 150% al.l narrower
ranges, such as between about 130% and about 140% and between about 130%

and about 150% etc., nm e _cl ai ned even | i 't ng4r
are not separately Iistedh ﬂrétfo? esSeLPR nga%u'?e(?%?frns agac Hingé %ﬁ@?ﬁ%e
the Test Methods deseontadomdnt Sefct then Supsrabsarbenfe spoliyper oﬂllilf-ef'ﬂ'I Timgrove

table first provides, f?ér'df% in H? ey ses%rbaﬂukmdes Qheyighodt (the SEBFbERY
napkin in the Iongltu ct 1 on.

core 42 and prowde a degree of absorbency. The tissue layers 43
and 47 can be comprised of a single tissue web’ which is folded
with the superabsorbent material particles 41 between, or two .
separate sheets of the same (or different) tissue. '

A suitable laminate is a s'uperabsorbent Taminate known as
WATER-LOCK L-535 available from the Grain Processing Corporation
of Muscatine, Iowa (WATER-LOCK registered TM by Grain Processing
Corporation). Such supéfabsorbent laminates are disclosed in U.S.
Patent 4,467,012, issued to Pedersen et al. on.August 21, 1984,
U.S. Patent 4,260,443, issued to Lindsay et al. on April 7, 1981,
and U.S. Patent 4,578,068 issued to Kramer, et al. on March 25,
1986.

The- laminate absorbent core 42 .can be made extensible by
maktng the same from tissue paper' having between 20% and 200%
stretch (i.'e.,' i:apab'le_ of extending between about 120% and 300% of
its original length). Such tissue sheets can be made by a number
of processes. The tissue paper may in one embodiment, be
conventionally creped tissue. For example, the tissue paper may
be a BOUNTY tissue that is run through a creping process. '

In other embodiments, the tissue may be made by a suitable
variation of the process described in U.S. Patent 4,191,609 issued
to Trokhan on March 4, 1980, or by a suitable variation of the
processes described in U.S. Patent 4,529,480 issued to Trokhan on

 July 16, 1985, or the proceéses described in European Patent
Apphcatton Publication Nos. WO 92/00414, WO 92/00415, and WO .
82/00416 published January 9, 1992. In the latter cases, the
~ tissue may be made extensible by one or more of the following
-procedures. adjusting the angle of the doctor blade to provide -
additional creping; tailoring the characteristics of the paper’s
‘network region to allow a certain amount of stretch; or, by
re‘moving the paper web from the Yankee dryer earlier than ordinary
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[T




-sanj tary napkin should preferably extend under the naturally occurring
forces that cowees3rdi@séearer's panties to stretch and nove whenPChaSeBB66E56
noves. Thi's will allowthe sanitary napkin to stretch with the wearer's
panties. The values in .the table represent thdee forces. The

per cent ages of . ongitudi nal extension provided above (and other
nmeasurenents in Table 1 are measur.ed al o t he .| ongi t udi centerline

.of the sanitary- napki @€ Sb%s%FF€%3% fupther o rﬂ‘f‘%rg nRYEi H%ZG ﬁﬁfpe‘i
however, extend nore @ﬁfeedevel op a force wall after greater extension) than
t he portions of the sanitary napkin that |ie along the |ongitudinal
centerline L. Fi gure 8A shows that ortiops of t sanitar

napki n al ong the I ongitudilRaf! @J@%ts’vizeﬂ'?m{]ﬂgﬂéan?tg‘rs?“?}a'ﬁ% n ™0 °ﬁa>‘/¥5‘5<t]é’t‘!d
nore than the portiondnitiiahocrepengntbe crepedi dftdr Naninatiarer | Theecteping prbcess

‘enbodi nent, the panty ifagj e{a§e4 o&’l'?l tdREwI Ay Ak s frgCtRe PrriRatd £HiBugh two

sanitary napkl n are afrixe
matched rolls such—-t-hat théy would yield a corrugated lannnate

tissue with stretch in the range of 20% to 200%_ (capable of
extending between about 120% and 300% of its original 1ength);
The corrugations should be perpendicular to the direction of
desired stretch. S ' |

In a related alternative embodment. the laminate could be
creped by adhering the laminate to a surface and creping the
laminate off the surface. This could be done in a manner similar
to the step of removing the paper web from a ‘Yankee dryer
described in the aforementioned EPO patent applications.

In another related embodiment, the laminate could be creped -
by pressing a pattern into it while the laminate is on a flat
surface. For instance, a pair of flat plates could be used to
impress a pattern into the laminate similar to- that shown in U.S.
Patent 4,578,068 issued to Kramer, et a'l

In a'lternat'ive ‘embodiments, the laminate can be cut or slit
to provide an extensible absorbent core structure. Figure 18
shows that in a particul arly preferred embbdiment, .the absorbent
-core 42 is a laminate as described above which is slitted or
partially slitted for longitudinal extensibility. FIG. 19 shows
an alternate absorbent core that is slit at the central region,
and not at the end région_s. Figure 20 shows an alternate
absorbent core that has diamond-shaped apertures cut therein. Any
other suitable shape or shapes of apertures can be used.

Other types of slit absorbent materials: are described i_n-
‘European Patent Application Publication Number 0 293 208 Bl
published by Lion Corporation on July 24, 1991.

Q‘lee ‘Has Been Reilaced
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the leg elastics of the wearer's panties, partlcul arly-in the corner

r egi ons 27 W &3 ter .extension occurs when the | eg el asti ggTeliISd2785056
wearer's panties stretch nore than the portions of the panties underlying °
the | ongitudinal centerline of the sanitary nagkin.

15 Fi gure 8A shows that the portions of the sanitary .napkin |ying
-al ong the l'ongitudinal centerline L extend a distance "C'. The* portions
of the sanitary napki rfthe20ongigudinalandgend ledges 22 and 24 of the sanitary

napkin 20 are preferably sealed to prevent the wicking and
expulsion of liquid or liquid-containing superabsorbent material
from the napkin when it is extended. Alternatively, the edges 42C
and 42d of the absorbent core 42 may be sealed rather than sealing
the edges of the entire sanitary napkin. The edges of the core 42
may, -fof example, be wrapped or covered by a tissue layer. In
other alternative embodiments, the edges of the tissue may be
folded, or otherwise manipulated to prevent the wicking and
expulsion of liquid or liquid-containing superabsorbent material
“particles 41 from the qbre 42. A1l permanent seals around the
perimeter of the sanitary napkin 20 should not break upon
lengthening (i.e., any seal is intended to remain for the duration
of the use of the sanitary napkin.)

In any of the laminate absorbent core embodiments described
above, a sheet of other any other known absorbent materials
including, but not limited to peat ‘moss, modified cross-1inked
cellulose fibers, or synthetic fibers could replace the cellulose
fibers in one or more of the tissue layers. The basis weights of
the tissue layers cou‘ld also be varied between layers.

"(b) Structures Containing Mixtures .of Absorbent
' Materials and Superabsorbent Matgri_a'lg.

‘The absorbent core 42 could, instead of comprising a laminate
structure, be comprised of a mixture of the absorbent materials
‘and superabsorbent materials described above.

For example, mixtures of superabsorbent materials with
"airfelt, modified cross-linked cellulose fibers cross-linked
carboxy methyl cellulose such as that described in U.S. Patent
4,475,911 issued to Gellert on October. 9, 1984, peat moss, or
other absorbent materials can be used to make thin webs. These
thin webs may then be creped, ring-rolled, slit, or otherwise
manipulated as described herein to produce an extensxb\e absorbent
core 42 |
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| ongi tudi nal si.de edges 22 extend- a greater distance "D'. These portions

of the sanita ?9%)‘ 20 lying along the longitudinal side ed 2
“extend up to (1‘%) Yo - 5‘80% of their unextended | ength. The ?g‘fflé”}mé“(i
8 indicates that the sanitary napkin may al soggor alternatively) be-
extensible in wdth. Further,_ FIG 8 .aI so indicates that the sanitary
napkin may have an elastic "wall"” (or "force wall" "). such that at a certain

poi nt, the forces requi ré’ﬂet:mpéumshfbent matentd phretictegtd]l aawl/be diitHibutel
the sanitary napkin e I h nmor e
fully bel ow, | PELn R S‘E”r %“f‘gﬁﬁ a1 ﬁﬁef?a{mhﬁm'“g#; ﬂéé&(ig%ﬁ&ggm - of
ext endi ng the anount J Eie§'(‘ﬂqrb'&9¢@‘rte|"ﬁters‘ﬁéuIparﬁo‘lc(l;?%rﬂbl@aycd}?t homogeneously

absorbent material. bTemledbwithbend ammnalmatempsedeetaweu ﬁamhl elﬁfother

Prg;ghpgda{;); gﬁggi ﬁgotéh ﬂ%&%‘g’%h% Jé&%fsisﬁlﬁé tgq%{é?-a%i“ partu?les can be

distributed in a superabsorbent material concentration gradient in
the sanitafy napkin. Known manners for establishing such a
concentration gradient are described in European Patent

- Application No. 0 198 683'published.0ctober 22, 1986 in the name
of Duenk, et al., U. S. Patent 4,699,823 issued October 13, 1987 to
Kellenberger, et al. and U.S. Patent 5,009, 650 issued to Bernardin
on April 23, 1991.

(c) Structures Containing Mixtures of Various
- Iypes of Fibers. '

The absorbent core 42 can comprisé a mixture of var{ous types
of natural or synthetic fibers and particular superabsorbent
materials. ' ' '

(i) The "Blended” Core.

Figures 21-23 show one particularly preferred ab;orbent core
42 that will be referred to as a "blended" core. This pérticu]ar
core arrangement is shown in-a relatively -thick sanitary napkin
20. It can, however, also be formed into a thin web for use in
thin products

, The blended absorbent core 42 comprises a batt of fibers,
preferably in the form of a homogeneous blend of fibers. The -
blended core 42 is compnsed of at least two groups (or types) of
fibers. These include. a first group (or type) of low denier,
re]atwely short, hydrophl'hc f1bers, and from about 5% to about
90% of higher denier (and is preferably about 10%), Jonger
synthetic fibers that comprise a second group (or type) of fibers.
The blend ratio of the two groups of fibers can be varied to

T hl- Shebt: Has Been Re
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distilled water, renoving the sanple fromthe water, and allow ng the
sanple to drip for 30 seconds. This absorbent materi al may be absorbent
core material WOB¥PEBGDI y, the absorbent material that is capafCE/G$92/06056
ext-endi ng conprises nore than a single web of sorbent topsheet material .
An exanpl e of an embodi ment whi ch does not hav¥ absorbent naterial capable
of extending is one in which the topsheet and backsheet extend (but are

nonabsor bent ), ~but thge@d%g Gﬁz“}ar&&éﬁ-g‘é@%ﬁsn‘%@t for (@¥eFdtenfltyBB0OGt Hidbryd

not preferred becau e extensi bl e conponen cl ude
material . However, su@Rtig} E%rnsﬂﬁc??‘ﬁﬁ?"msdsgetcﬂﬁedpﬂﬁvﬁﬂé aﬁébi"e‘@“o?" y
addi tional area, covereemhmfmﬂbs Wedrwaemm.)es when. extended )

The first group of fibers can comprise-natural fibers such as
cotton, cellulose, or other natural fibers. The first group of
fibers can alternatively or additionally comprise synthetic fibers
such as 'superébsorbent material fibers and capillary channel
fibers, mechanically or. chemically modified natural f1bers,
including but not limited to, ‘rayon, chemical thermal mechanical
pulp {(or "CTMP" or TMP'), ground wood, or cross-linked cellulose
fibers. For one embodiment, the first group of -fibers comprises
airfelt. The fibers in the first group of fibers are either
inherently hydrophilic, or they may be rendered hydrophilic by
treating them in any of thg_manners described previously to render
them hydrophilic. T

Performance is improved by selecting a relatively stiff fiber
which maintains a substantial portion of its compression
resistance when wetted. (That is, the fibers should have a high
compressive modulus.) Preferably, the fibers selected are both.
compression resistant and wet and dry resilient (i.e., they tend
to both resist compression and to spring back when compressed).
Cross-linked cellulose fibers'arefespecially preferred for these
criteria. (It is querstood; however, that ;ross-]inked ce]]ulosé_
fibers are sufficiently modified that they may no longer be
considered as either cellulosic, or as natural fibers, per se.)

 The second group of fibers should also be of high compressive
modulus and should maintain a relatively high modulus when wetted.
The second group of fibers should also preferably be wet and dry
resilient. Suitable fibers include, but are not limited to
synthetic fibers comprised of any of those materials specified
below as being su1tab1e for use as the fibers of the acquisition
layer 46. (Fiber 1lengths, denier, etc.. are, however, not
necessarily the same. Some preferred fiber lengths, etc. are
described be]pw.)

'”us Sheet Has Been Rep laced
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16 . (2) Force to Extend - The set of figures in the second
colum of Table 1 are the anpunts of force required to extend the sanitar
napki n | ongi t WR PRI A set of figures is given for extending PCTEUS 20036
napki n 25% and 40% " The sanitary’ napkin | preferably extend at

| east 25% of its length under forces of |ess than or equal to about 800
grans, preferably |less than or equal to about 400 grans, and npst

preferably Iess than or eﬂx@lﬁwrsabﬁutthaoeewﬁmgmup of HiBesaNhiedl preferiipl

wi i pref erably ext erlfionag uttha th%eﬁﬁ,%pé in the first group of fibers. Preferably,
the fibers in the second group of fibers are greater than or equal
to about 1/4 inch (about 0.6 cm.) long, and are more preferably
greater than or equal to about 1/2 inch (about 1.3 cm.) long. The
denier of the fibers in the second group of fibers are preferably
greater than the denier of the fibers in the first group of
fibers. The fibers in the second group of fibers preferably have
a denier per filament of between about 6 “and about 40. More
preferébly, the denier is between about 15 and about 30, and most
preferably between about 15 and about 25.

The fibers in the second group of fibers may be hydrophilic,
hydrophobic, or partially hydrophilic and partially hydrophobic.
The fibers in the second group of fibers preferably have at least
some hydrophilic component (preferably a cellulosic component).
The fibers in the second group of fibers can be provided with a
hydrophilic component in a number of suitable ways. These
include, but are not limited to coating or treating the fibers to
render them, or at least their surfaces, hydrophilic.

Suitable synthetic fibers are available from Easf.man Kodak
Textile Fibers Division Kingsport, TN as the KODEL 200 and 400
Series. One suitable type of synthetic fiber .is the KODEL 410 .
fiber. '

One particularly suitable type of synthetic fibers for use in
the second group of fibers are crimped polyester fibers. A
suitab]e'polyestef fiber is the KODEL 431 fiber. These KODEL
fibers are preferably crimped at a crimping frequency of between
about 5 and 7, preferably about 6, more preferably 6.3 crimps per
Tinear inch '(i_.e.',-per 2.5 cm.). The fibers are preferably
crimped at a crimping angle of between about 709 to about 910,
preferably about 880. Crimping provides the fibers with improved
resilience, among other desired properties. The fibers have a
denier of 15 per filament and a length of about 0.5 inch (about
1.3 cm.). They may be coated with a hydrophilic or hydrophob'lc
finish by any suitable method known 'in the art.

. F
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of its length under forces of less than or equal to.about 1250 grams. Mbre

preferably the sanitary napkin wll- extend about 40 percent o
under forces WOP¥QY8fhan or equal to about 800 grams. The SaanCZ’?@SJ&?%{'

will (although not specified in Table 1) nost greferably extend about 40
percent of rts length under forces of |ess thah or equal to about 600

gr amns. The set of figures in the third colum of the table are the
anounts of force required to stretch the sanitary napkin across its width
(in terns of the test des ri-bed ut| I ZgS Cch,_Sit.l
sanple). -The table is re B ima ?*‘Fé‘ r'fﬂg'?e 5 origtéosgli%fr% ?? %Jplgfe the
stretch. © " The sanetlaﬂqsenﬁ]ﬁern mthmﬁm graupref lfll'ée"én!"}hl‘fﬁ"lyeﬁyl"ﬁo oW

width. —The sanitar ydeﬂgpk's'}ntﬂmé £ib@fs (PRh KydrBHIAN Bt Qurfived). The blended
longitudinally and in w

sanitary napkin of thgore 42 in this s'lguaetiorﬁ e"oe}ltlaocg'%qgtegrfb ql PFnt'Fo fdeH]e?
hydrophilic. first group ‘of synthetic fibers (such as polyester

fibers coated with a proprietary permanently wettable finish known
as CELWET) and long, high denier second group of synthetic fibers.
Polyester fibers coated with CELWET are available from the Hoechst
Celanese Corporat'i'on of Charlotte, North Carolina.

Such. a blended core | may also contain particles of
hydroge'l-forming polymer gelling agents to increase the absorptive
capacity of the core. '

, In one preferred embodiment, the hydrogel-forming polymer
gelling agents comprise "high-speed” absorbent gelling materials.
The term *high-speed® absorbent gelling materials, as used herein,
means those absorbent ge'l_hng materials that are capable. of
. absorbing exudates at such a rate that the}' reach at least about
40%, preferably at least about 50%, and most preferab1y at least
about 90% of their capacity in less than or equal to about 10
- seconds. '

A suitable method for measuring the percent rate of capacity
is described in U.S. Patent App‘lication'Serial Nos. 07/637,090 and
. | ’ 07/637,571 filed respectively by Noel, et al. and Feist, et al.
In alternative embodiments, it is also poséible for the high-speed
absorbent gelling materials to be mixed with other . types (or
ordmary speed) absorbent gelling materials.

Preferab‘ly,' in the embodiment described immediately above,
the high-speed absorbent gelling materials are in fibrous form.
Fibrous  superabsorbent materials (though not necessarily fibrous
high-speed absorbent gelling materials) are discussed more fully
in U.S. Patent 4,855,179, issued August 8',' 1989, to Bourland, et
al. '
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present invention that may not fall within the ranges in the table. These-

enbodi nent s itary napkin may still within the scope }p}%ﬁ
. present invgﬁﬁdgzngrgn t hough they may fall out5| de some of tﬁzé_r 5’#8?5&5

- set out in the table. 42 _
(3) Mninmm Force to Extend - A mninmumforce to extend the sani tary
napki n any appreci able distance (e.g., 5% or nore preferably 10% i
desired so that the = The term “fi_brous absorbent gelling materials", as used

 herein, is intended. to include absorbent gelling materials in the

form of fibers that are comprised entirely of absorbent gelling

material and bi-component fibers that are comprised at least

partially of other materials which have their surfaces coated with

absorbent gelling materials.. A suitable fibrous high speed
absorbent gelling material is known as FIBERSORB SA7000 formerly

manufactured by Aréo Chemical Company of Newton Square,

Pennsylvania. Other suitable fibrous high speed superabsorbent

— ' fibers are the polyacrylate-based fibers known as FSA fiber Type
101, 102, 111, or 112 available from Courtlauds Fibers, Ltd.

The effective utilization of hydrogel-forming polymer gelling
agents is believed to be improved in such a blended core. The use
of higher concentrations of hydrogel-forming. polymer gelling
agents may also be possible.

The blended absorbent core 42 is preferably compressed to a
density of at least about 1.5 g/cubic inch (about 0.09 g/cm3).
The -blended core 42 may be compressed to densities at least as
high as about 4.0 g/cubic mch (about 0.25 g/cm3) to improve fluid
wicking while still mamtammg good softness and flexibility.
(The density values specified above do not include the weight of
any particles of absorbent gelling material.) Densification may
be app'liéd to the entire absorbent core 42 or only to selected
portions. Patterned densification allows tailoring of_the fluid
handling properties to a specific need. For example, the density
may be very low in the fluid target area to maximize fluid
acquisition speed, and density may be very hngh near the core
edges to maximize fluid vnckmg. '

In one partieu]aﬂy preferred embodiment, the improved
absorbent core 42 is an air-laid blend comprised of approximately
15% of 0.5 inch long, 15 denier per filament crimped polyester
fibers and approximately 85% of cross-linked cellulose fibers'
compressed to a dens1ty of about 1 g/cubic inch (about 0.06
9/cm3)

-—_
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sanitary napkin is easy to handle. A sanitary napkin with too low of a
nodul us of el%§5|C|t¥§(that is, one that :stfetches too easily) is difficult
for the user t¥HOR3M and place into the panty. Such a sanit aP¢THe$HR/06056
tends to become "stringy"™ simlar to taffy. Preferably, a force of at
| east about 50 grams is required for the sani tgry napkin to extend about
25% and a force of at |east about 100 grans.is required to extend the

sani tary napkin about 40%he bieritet Catidbret e HEOREM BRNUSed @s tRE Céntte lore
| east about 100 grams Wi

d t t
AL bE AR S e o R TS, 57 el et
exhibits a stress-st rHlen blendes fabsorbentyi carei A2l can beatused| witht ensiwithout an
simlar to 'that shomaéﬁ,f{ﬁonaaﬁh _

‘Figures 21-23 show an example of a core 42 in which layers of
core material are used to produce a "profiled" sanitary napkin 20.
The profiled sanitary napkin 20 is thicker in the center of the
sanitary napkin and tapers so it becomes thinner toward the edges
- ‘ 22 and 24. Figures 22 and 23 show that such a profiled sanitary
napkin 20 can be made by stacking layers having relatively large
length and width dimensions on top of those with smaller length
and widths (or vice versa).

In a layered construction, one or more layers can consist of
all cellulose or cellulose/hydrogel-forming° polymer material
blends. The layers could also have differing fiber and/or -
absorbent gelling material content or composition. For example, a

" higher percentage of absorbent gelling material could be provided
in the lower layers to provide additional liquid storage capacity.

In other embodiments, e]astic fibers may be included in the
second group of fibers.. ' Suitable elastic fibers include melt
blown fibers, such as those included in the hydro-entangled melt
blown fiber and cotton composite known as product #7102-102
available from Fiberweb, or fibers made of a polyethy‘léne/l(raton
blend, such as the material used to make Exxon film EXX-7.

-(ii) Other Types of Cores.

Other core  structures. that provide extensible properties
mc]ude unbonded ‘nonwoven structures of synthetic fibers or
various woven structures.

For  instance, ' nonwoven structures - including fibrous
superabsorbent materials such as Fibersorb can be combined with
-various synthetic fibers to produce at_:sorbent cores. These
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The sanitary napkln preferably extends. relatlvely easily up to a desired

anmount, then %ﬁi * a force wall which prevents further ext eRhP0s Eg
the forces nof E‘@P countered by the sanitary napkin during use an
renmoval . The sanitary napkin need not hgye.a force wall in al

enbodi nents: Further, in enbodinents where a force wall is

provided, the force wall may only be provided to prevent further i ncreases
.in the length or wi difonedvenhstrambitesr gam ek imade extensib‘l‘q;jp)caltny\zing variges e

i nportant to provide hdihg and’ £ipeRt1ayUddwacr increases in |ength.
This is because the sﬁt{ a't'rgy #\?gp‘k ﬁamay be subjected to the gr eat est
stretching forces along its |ength.

The stretch properties of these nonwoven structures can be
enhanced by any of the different methods described herein.
Suitable methods _fo§ enhancing thé extensibility of stretch
include, but are not ]iﬁited to ring rolling, including elastic
fibers within the core, and including fibers that are crimped or
curled that are capable of being extended (such as those shown in .
Figures 58 and 59) for extensibility. '

One suitable structure comprises the aforementioned melt
blown elastic fibers and cotton Fiberweb product #7102-102 with '
superabsbrbent-materia]. The superabsorbent material could be in
either particulate or fibrous form. ~ In other alternative
embodiments, the structure could contain modified cross-linked
cellulose fibers. The cross-linked cellulose fibers could be - . -
added to the unbonded elastic fibers and superabsorbent material.
In other embodiments, the cross-linked fibers could replace the
elastic fibers (if the cross-linked fibers are intrinsicly
eitensible), or the superabsorbent material.

o (3) Proﬁiding the Core with Elasticity.

The.dbsorbent core 42 may be made not only extensible, but
.elastically extensible in any of the embodiments described in this
specification.

The absorbent core 42 méy be made elastically extensible even
though it has no:elastic properties of its own. The absorbent
core 42 can be made elastically extensible by attaching it to an
elastic baéksheet or topsheet so that the absorbent- core 42 will
extend and retract with the elastic topsheet or backsheet.

“The sanitéty napkin (or other absorbent article) 20 could

- also include any additional absorbent layers or other components
such as are described in the patents jncorporated by reference.
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| The sanitary napkin is subjected to relatlvely | arge stretching forces I n

t he Iongltudlg@) g&tlon during renoval - of -t he napkin from t e 6056
panties. A fo 3T preventss the sanitary -napkin fron1stretch|ng

excessively during renoval of the sanitary nagkin fromthe wearer'

panties. In-addition, a force wall may be -desirable since the Iength of the
sanltary napkin is greater than its wdth, and, therefore, the sanitary
napkin is capabl e of Ferresanpleg 'ehegrabamthen'anmunclq mavheommgqetuu|mumtwn

direction than in theayeRipVedteR ¢f eRssslPlhked cellulose fibers positioned between
' ' the topsheet 38 and the absorbent core 42.

c.irbe_mm;_

(1) geggra1 Character1s;1cs of Preferred Backsheet |
Materials.
~ The backsheet 40 is impervious to liquids and, thus, prevents
body* fluids from soiling the clothing of the user. A suitable
backsheet 40 may be manufactured from a wide range of materials.
Suitable materials include embossed or nonembossed polyethy]ene
films and laminated tissue.

Suitable polyethylene film are manufactured by Monsanto - - -

Chemical Corporation and marketed in the trade as Film No. 8020,
by Clopay Corporation of Cincinnati, Ohio under the designation
P18-0401, and by Tredegar Film Products of Terre Haute, Indiana
under the_designation XP-39385.

In one alternative embodiment of ‘the sanitary napkin 20
(typically in which the topsheet 38 overlays only the main body
portion 21 and does not extend out to form the top surface of the

: flaps, if any), the backsheet 40 may,be;comprised of two 1ayer§. :
In such a case, the backsheet 40 may comprise a first layer of
lofted material disposed on the. core-facing side 40A of the
backsheet. The ﬁurpose of the first layer is to provide a
comfortable, non-irritating surface against the body of the
wearer. -

. The lofted layer méy be.comprised of any suitable material,
such as a nonwoven material. Preferably, -the lofted 1ayer
comprises a hydrophob1c nonwoven mater1a1
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Such a force‘walll may include, but is not linited to those which are

intrinsic in {3 ials used in the conponents of the sanitgky bidds 20
and t hose cre‘g ?ém;téf‘; result of its construction where nechani cangigt odgs"

are placed into the sanitary napkin to prevenggextension beyond a certain
poi nt .  The first type of force wall can, for exanple, be seen in a .
hypothetical film The film may produce a force wall when

stretched to a certain |iThetsectod Tayer amaycbe whsposed anndbe cgarwent aldeld08 00

(i e.-i élo‘%; Ofti L SdO][ﬂhGitﬂh%kslfﬂetW,itﬁflﬁgagthBﬁbfﬁlsé ?aﬁmiﬂgil_llﬁ:ei?@idﬁlk R €Al fow
canno e stretche rther witho su ang i roe. | ., .however,
the filmwill have t ebé%ubﬁwéeﬂgﬂe% mtpraah sBu BB eo abbuf 3 o¥ aulfinetiers
herein to achi eve thiia thickneds, 1p%ferabdysabont Lmnésﬁliimeitsrmmetlei?ckmi, bhas
as described herein. peen foupiCto wokkSWEYF &N tR¥& cBnd! 1 ePECRNIAGbthylene
"stop" 54. The scheﬁaﬁéc c{awl ng gdegl %S tﬁﬁ\ extenil ble,.co onen,ty_ 56.
The ext ensi bl e conporfdMPs S8ck 38| tF sald by 1hp_Gthy] Lorppra bﬂPm!;‘,sqeg%bPWéwm
. under model XP-39385 has been found particularly well suited for
this second layer. The backsheet 40 may also be made of a soft,
cloth-like material which is hydrophobic relative to the topsheet
38. A polyester or polyolefinic fiber backsheet 40 has been found
- to work well. A particularly preferred soft, cloth-1ike backsheet
40 material is a laminate of a polyester nonwoven material and a
film such as described in U.S. Patent 4,476,180 issued to Wnuk on
-‘October 9, 1984. :

(2) Providing the Backsheet With Extensibility.

There are many possible . types of 'extensibIe backsheets.
These include, but are not limited to the embodiments ‘described
below. ’ '

Generally, many of the tec'hﬁiqueé déscribed above for
providing the topsheet with extensibility may also be used to
create an extensible backsheet 40. Thus, the backsheet materials
can be made extepsible by performing a mechanical operation, such
as pleating, corrugating, or ring rolling the backsheet material.
The backsheet 40 may be made extensible. by' forming it from a film
made of a stretchable material such as Exxon film EXX-7 described
above.

Typically, however, the films and the 1like wused in
constructing the backsheet 40 are unapertured, or if apertured,
provided with open areas, or the 'Iik_é, are made liquid impervious .
by covering the open areas, closing the open areas, redﬁcing the
size of the open areas, or otherwise.
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an extensible absOrbent core or an extensible backsheet. The extensible

conponent 56 W8§§/m
restraining elenent

her an inextensible-or |ess extensi béér
attached to it. The restraining el enent /U$92/06056

att-ached so that it is provided with slack or fjaccid material which allows
“the core or backsheet to extend to a specified | ength, but no further
W t hout an appreci abl e anount of force. )

19 FIG 11 shows an axgupticuwlérly | prefented sixtensible bhcksheetn 8@ is an

extended adhesive film Formula #]98-338 manufactured by the .
Findley Adhesives Company of Wauwatosa, Wisconsin. The Findley
adhesive film is a fluid impervious film capable of extending 200
- 300%. It is preferred because it 1is also elastically
extensible. '

This fi‘im can be used “as is" in the sanitary napkin 20. One
side of the adhesive film can be adhered to the garment-facing
side 42b of the absorbent core 42. The other side will comprise
the garment-facing side 40B of the backsheet 40, and may be used
as a panty fastening adhesive.

Alternatively, the side of the adhesive film that forms the:
garment-facing side 40B may have its adhesive surface at least
partially covered (or °“blocked" to eliminate its adhesive
characteristics). The adhesive body-facing side 40A of the

" backsheet can also be at least partia]jy blocked.

The exposed adhesive can be blocked in a number of suitable
ways. These include, but are not limited to attaching a layer of
nonadhesive material to cover the exposed adhesive, and brushing
or sprinkling a powdered material such is talcum powder or corn
starch on at least part of the exposed adhesive. The partial
blocking of the exposed adhesive on the garment-facing side 40B of
the backsheet 40 can be used with the remaining exposed adhesive
to creéte_par_ticu'llar panty fastening adhesive patterns. '

In still other embodiments, an adhesive film can be created
with one side that has adhesive tack, and one side without tack.
One suitable adhesive film having these characteristics is a -
composite structure comprising a nonwoven elastomeric film with a
Tow modulas pressure sensitive adhesive, such as adhesive film
Formula #198-338 which is available with a blocking film such as
film Formula H2301 from the Findlay -Adhesives Company. Such
materials are. further described (and used for other purposes) in
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used to provide the sanitary napkin with a stop or force wall. The exanple
shown coul d r egpa3aiibgd he backsheet. The-bhagksheet 40 coul d be pet ,ngbfy@g%g
conprised of a stretch laminate film. such as stretchable adhesi ve

| aminated to a pre-stretched pol yethyl ene fil md&%2. The two films are

| am nat ed together ‘when the pre-stretched filme62 is rel axed. Wen the

backsheet 40 is stretched, it will easily stretch ]L;ap to the pre-stretched
length of the-pol yet h¥t&n@atent 5932, 10; isgued takreRlinde gtualnop JhyntRs 1991,

substantial force. and U.Sc bP&tenbas 032j416Ctissued tdAllen e etsal. ton Pugustde,
the sanitary napkin w éé:l a stop or force wall need not be bonded_across the’
entire interface betvvé ‘t he conponent parts of - the | am nate. For
exanple, a lam nate could be fornmed of a pre-stretched materi al, such as an

elastic filmand an absor hgndthertprefétired tembodimentshcthie- bavkshedtakho cafUdathpr {xe

intermttently bonded, tg, {A810" Faniath CEACHT "R P ahiRake icln' toe
comprised of two or_more 'la_yers. The laminate can be comprised of
layers each of which are capable of different extensibility. Ffor
jnstance, a backsheet 40 could comprise a 'la_hinate formed of a
layer of Findley adhesive film that is covered on one or both
sides by an extensible nonwoven web or by an extensible film.

D. Combinations of Topsheet Bacs t. and Core
Materials.

The sanitary napkin 20 of the pfesent invention can be
comprised of many different combinations of the topsheet,
backsheet, and core materials described herein. '

As noted above, the sanitary napkin 20 may be comprised of
all extensible components. The sanitary napkin 20- shown in
Figures 1-3 could, for instahce, comprise a topsheet; backsheet,
and absorbent core selected from any of those materials described
_above. The different types of topsheet, backsheet, and absorbent
core materials could be assembled in any of many possible

~ combinations. '

Alternatively, as noted above, the sanitary napkin 20 may be
coinpri sed of some extensible components '_a_'nd some inextensible
components. The sanitary napkin could, for iristance, be comprised.
of at least one of the extensible components described herein
combined with ‘any conventional jnextensible materials, or with at
Jeast some of the basic materials described. above prior to °
providing these materials with extensibility to form many
different structures. .This can be done to achieve some desirable

~ performance characteristic, or to reduce the overall cost of the -
sanitary napkin 20. ' '
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The-two conponents could be bonded at" a plurality of lines, spots, or other
| ocati ons. T 695P8gents . could be bonded by glue, thermal bonds, or
any other suitable type of bond. The resulting | ani nat e wiFIGT/¥342/96056
puckered areas when it is relaxed. It can hgge wunidirectional stretch,
bi -directional stretch, or nulti-directional stretch. The lanminate will be
able to extend to the pre-stretched dinensions of the elastic film but

wi Il extend no farther without substantial force. The |am nate thus forned
could be used as a combin n.s ct re.Qf 1he
basi ¢ conponents of the ngﬁpﬁrer E#@ ?%ésw‘?t“ﬁ F-Xr?%u?ﬁ@d)exg\h%ﬂ%tgf panitary
Recovery (or Percent Swpkins fomﬁﬂe ui'tbunwﬂ@f exenside oand: hsomeaniinextgnsible

napkin can vary in di f&oﬁFa{&.tenbmhmmar iaiplesURRTBLSXASNWE10D Al bPB %aithin
to 140% of its or|g|n

h e sanitar kin need not return to its
original length when t 8 %‘393 n‘{rhe I%ﬁff"i '?('gf'gggéd. ‘However , it
Figures 23A and 238 show a sanitary napkin 20 having an
extensible ‘topsheet 38 and backsheet 40 and an inextensible
absorbent core 42. The absorbent core 42 is suspended relative to:
the topsheet 38 and backsheet 40 by extensible strahs or bands of

material 101. The extensible strtps 101 are secured to the
topsheet 38 and the backsheet 40.

The absorbent-core 42 in such an embodiment, thus, forms a

sling-l1ike structure positioned between the tépéheet 38 and

- backsheet 40, and the topsheet 38 ‘and backsheet 40 form an
extensible bag-1like structure around the absorbent core 42.

The sanitary napkin 20 shown in FIGS. 23A and 23B (especially-
the backsheet 40 of the same) can, thus, extend with the wearer’s
panties for fit and comfort. The inextensibility of the core 42
is advantageous in that it allows the capillary characteristics of
the absorbent core 42 to be maintained even when the topsheet 38
and backsheet 40 are extended.

Figure 23C shows a sanitary napkin 20 having an extensible
backsheet 40 that is combined with an inextensible topsheet 38 and
an inextensible absorbent core 42. The sanitary napkin 20 shown
in Figure 23C provides a similar advantage to the sanitary napkin
shown in the preceding figure. The sanitary napkin 20 in_Figure
23C, however, also provides several additional advantages.

The inextedsibility of the topsheet 38 also allows the

. topsheet 38 to maintain its capillany characteristics (which often

forms a compos1te -absorbent system with the absorbent core 42)
when the backsheet is extended.
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20, is preferable if the sanitary napki-n returns to less than 110% of its
orlglnal | ength so that when the sanitary napkln extends, it wiltl return_as
t he panty natgwpaﬁmfgﬁaxes and/ or the wearer's body noves, and RIf¥S 056
bunch. Table 1 shows that in |ess preferred enhodi nents, the sanitary
napkin may return to up to | ess than or equal Yo 12596of its origina

| .engt h-when the extending |oad is rel eased.

The sanitary napkin 20 shown in ?igure 23C also allows the
components that are intended to'be'near the wearer’s body (the
topsheet 38 and core 42) to fit adJacent the wearer s body without
stretching. The backsheet 40 which needs to adjust to the

| stretching of the wearer's panties, can do so.

The sanitary napkin 20 shown in FIG. 23C also has a pair of
longitudinally oriented extensible strips 99 along the body-facing
side of the sanitary napkin. The strips 99 can comprise a
nonwoven material, or some other suitable material. The strips 99
are preferably soft to provide a more comfortable surface for the

" wearer. . The strips 99 also connect the topsheet 38 to the
backsheet 40. The strips 99. may, thus, serve as "isolation
elements" (described below) which permit the backsheet 40 to
extend and stretch more independently of the topsheet 38 and
absorbent core 42 than if such strips were not present.

. Several other alternative sanitary napkin -embodiments having
some extensible components and some inextensible components are -
those which have stretch attachment means for fastening to the
wearer’s panties. These are described below in Section 4A(1).

In -addition to combining various different topsheet,

" backsheet, and core materials, some of the materials specified

herein can be used to serve more than one function, or as more
-than one component in an absorbent article.

For instance, some of the foam materials described herein as
being suitable for use -as an absorbent core can serve the
functions of a topsheet, an absorbent core, and a backsheet. This
can be accomplished by applying. an impervious coating to the

- garment-facing side of the foam material, or otherwise treating
the garment-facing side of the foam material to render it liquid
dmpervious. In another embodimént ~ the topsheet 38 may be
eliminated, and the underlying layer .can. serve the function that
the topsheet 38 generally serves.
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(6), Rate of recovery If the sanitary napkin has the capability of
recovering toward its unstretched dimensions, it preferably has a
relatively | oWQU/B1786 recovery. A relatively lowrate of rECH{EF%p/06086
desirabl.e for several reasons. The sani Irsiry napkin will fit best
agai nst the -wearer's body when it slowy returns toward its unextended

di nensi ons after |t is stretched. The sanitary napkin can be gently held

agai'nst the wearer's bOdylnaWdt't'i'orPO%ﬁ ththethﬁreemshdéserﬁm her&iasas fb%fmg
tend to return the sanltamég'p owar d tsueter}b Erezlons
Sanitary napkin can SUdtpBigyE0 é'jFoﬁ% N 5 FOmPRNED e &3 Sf Wt e%*an‘é’r ﬁ%lya
not tend to return tchaekshe’e'neor cxmeg; nean dienaised oas onEh@ve more)i ofisthenyothérso

aid body fit. Thus, J}gsﬁpoﬁéﬂg N Fmdb@ theD idatei g mst hof O3V REdFP&A!
el astic materials suc ﬁ ubs antlal Len enci e§ to
retract. _ - to have, the desired c arac eristics for the componen

Further, -the u'lanners described herein of making one of the
components (such as the topsheet, backsheet, or core) extensible
can generally be used to make any of the other components
extensible.

E. Assemb of the Topsheet, Backsheet, and Absorben
-Core.

The components of the sanitary napkin described above (the
topsheet, backsheet, and absorbent core) can be secured together
in any suitable manner that allows the sanitary napkin 20 to
extend. '

" In the preferred embodiment shown in Figure 1, the components
of the sanitary napkin 20 are sized so that the edges of the
| topsheet 38 and backsheet 40 extend outward beyond the edges of
the absorbent core 42. The backsheet 40 comprises a stretchable
adhesive film. The core 42 is placed on top of the backsheet 40.
The topsheet 38 is then placed on fop of ‘the core 42. The
portions of the edges of the topsheet 38 that extend outward
beyond those of ‘the core 38 are secured to 'those of the backsheet
40. '

As shown in Figure 1, the topsheet 38 is also preferably
"secured to backsheet 40 along a first seam, such as seam 90. Seam
90 is preferably liquid impervious. The seam 90 can be formed by
any means cdmon]y used in the art for this purpose such as by
gluing, crimping, or heat-sealing. The seam 90 is illustrated on
the winged product shown in Figure 5 as “extending completely
around the periphery of. the main body portion 21.
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A rapid recovery rate also nmakes the sanitary napkin undesirable froma

cohsumer vie removing the sanitary napkin fromthe pa
use, the user 83%’ @P?en rip the sanitary napkin out of the crg ckysrgég‘sg%r

of,-her panties in a fairly aggressive manner. 52|f the rate of recovery is

too high, the sanitary napkin may tend to snap back toward the user during
removal (i.e., like a rubber band).  This. is particularly inportant
when the | ongitudi nal extRnrRisObed foundetiminsuchr y coaglriuction adeqaatelyt sexores

equal’ to about 20% the éompdnents'of the sanitary napkin without securing the faces
| of the adjacent components to each other. Although, as noted
above, it is often preferred to secure some of the components at

their faces, as well. '

The above is a preferied'émbodiment_for ease of construction.
(Other means of uniting the various components can be used.)

For instance, the present invention also includes so-called
*tube" products. “In these products, a liquid pervious cover
matérial (suéh as topsheet material) can be wrapped completely
around the absorbent core and the backsheet, and then the
components can be seéured together. In alternative arrangements,
“the topsheet could be wrapped around the core, and the wrapped
core could be placed on and secured to the backsheet.

F. EFasteners for Attaching the Sanifarx Napkin to the
Mearer’s Panties.

(1) General Characteristics of Préferrgd Fasteners.

The garment side 40B of the backsheet 40 may include
fasteners (or. "means for attadhing the sanitary napkin to the
undergarment of the wearer" or “"attaching means") 44.

Figure 3 generally shows the central pad fastener, such as
central pad adhesive 44 which is adapted to secure the sanitary
papkin 20 to the crotch reglon of an undergarment. The central

! pad fastener 44 secures the main body" portnon 21 in the crotch .
' portion of a panty

Figure 5 shows the flap fasiener, such as flap adhesive 45.

" The flap adhesives 45 are used to assist in maintaining the flaps
52 in position after they are wrapped ‘around the edges of the
crotch portion of the panty as described below. The flap adhesive

).\\
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21 The rate of .recovery should be high enough, however, so the
sanltary napkw &) piﬁeturn to its recovered length or vmdth vm

seconds (i . P2V an or equal to about 5 seconds). era

t he sanitary napkln will return to its recover | ength or mndth at a rate
in the range of about 0.5 inches/sec. (about 173 cm/sec.) to about 2

I nches/sec. (about 5 cm/sec.). 3. The I ndividual Conponents of the

Sani tary Napki n. 5 l{3€14dadby lofl Uie &&@%Fié‘e ohifg Bp G2y %aﬁéﬂt’f e Qi
vari ous enbodi nents of t

ary._na n, 20 of,  the nve nwll

now be | ooked at in gF@%&seﬁfcﬂ}tg f\]\ﬂ{i #e“‘eFem‘@ t?f‘@f’gsﬁ'elf ps°82' fltenest
away from the longttudtnal centerline L of the san1tany napkin

20). The flaps 52 can be maintained in position by attaching the

flaps 52 to the undergarment, or to the opposing flap.

The adhesive fasteners are respectively covered by removable
cover strips or release liners, such as central pad release liner
and flap release liner, both designated 50. The adhesives should
be covered with release liners 50 to keep the adhesives from
sticking to extraneous surfaces prior to use. Suitable release .
liners are described in U.Sf Patent 4,917,697.

The fasteners have be initially described .in terms of
“adhesives for simplicity of description. The types of fasteners
are not limited to adhesives, however. Preferred fasteners
include but are not limited to adhesive fastening means, such as
pressure sensitive  adhesives, mechanical  fasteners  and
combinations of adhesives and mechanical fasteners. The preferred
types of fasteﬁers and configurations theréof are described in
greater detail below. ' '

(a) Adhesive E;s;energ.:

‘Pressure sensitive adhesives, if used may be aﬁplied to the
garment side 408 of the backsheet 40 in many dtfferent patterns or
configurations.

The adhesive conftgurattons may be used for a variety of
purposes in thin, flexible sanitary napkins. International Patent
Application -Publication No. WO 92/04000 entitled “Shape and
Adhesive Fastening Means for an Absorbent Article” published in
the names of Papa, et al. on March 19, 1992, incorporated by
reference herein, discloses configurations can be used to: (1)
allow the sanitary napkin-to conform to the.body of the wearer;
{2) reduce the'tendency of the longitudinal edges of the sanitary
napkin to roll over and bunch, and the tendency of the end edges

‘ ThlS Sheet Has Been Replace
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A.  The To'psheet (1) Gene'r_ al Chaf écteri stics of Preferred
Topsheet " Mat e[ - The topsheet 38 conprises a first |igu L OUS
conponent . V%@Paﬁ%”g%ni_t ary napkin 20 is in use, the topsheet 9};@&@3{%{;&“
close proximty to the skin of the user. The aopsheet 38 is preferably as

conpliant, soft feeling, and non-irritating t3 the user's skin as
~ possible. The topsheet 38 should further exhibit good strikethrough

and a reduced tendengy FPip @08t - andCbRirgt ithe mgylauhdgmlgarige&nttgc{ aRkitA! the

_penetrate it and flow towgr gatqhe or :but not allow ng such discharges
to fl ow back through “eAE®" § éei"ES%‘ﬁ’tiSZqﬂE'ski n of the wearer. - - The

t opsheet 38 has two sides (or faces or surfaces), including a body-facing

side 38A and a garnent-TaGenghpdl 4] P! pafért- hgplliost ivh backéd thddhe overall

body-facing side 38Aw(%fdtr§rg tth%pgaee%%-v)e fasteners should be as close as possible to
the width of the cro_tch region of the wearer’s panties to reduce
the tendency of the panty elastics to apply forces that flip back
the. longitudinal edges of the napkin. The Papa, et al. patent
application also teaches that in at least some embodiments, there
should be an area along the longitudinal centerline L of the
sanitary napkin 20 where the backsheet 40 is unattached to. the

- wearer’s panties to allow this central portion of the backsheet 40
to separate from the panties and the sanitary napkin to deform
into a W-shape in transverse cross-section similar to that - shown
in FIG. 69. . —

The Papa, et al. patent application teaches that the adhesive
should be close to the end edges 24 of the sanitary napkih to
reduce end flipping, but not too close. The adhesive should not
be too close to the end edges 24 because the slightest amount of
end flipping will cause the adhesive to come _in contact with the
wearer’s body. The “adhesive should preferably be no more than:
about & mm. from the end edges 24, and most preferably no more
than about 6 mm. plus or minus about 3 mm. -

The adhesive configurations in the present invention can be
used to ,accom_p'lish these same purposes, and to prbvide sanitary
napkins that adjust to the dynamic changes of the wearer’s body
and panties when the sanitary napkin is worn. .

The adhesive configurations that can be used depends on
whether extensible or inextensible 'adhesives are used. The
portion of the sanitary napkin on which extensible adhesives are-
located will be extensible. Sanitary napkins containing
inextensible adhe_si\ies will typically only be capable of extension
between the inextensible adhesive patches. Therefore, if
inextensible adhesives are used, they are preferably applied in

L T
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38 generally forms at |east a portion of the body-bontactfng surface

("body surf of the sanitary napkin 20. The topsh
two | ongitudi 335‘5’38@ 38C and. two end edges 38D. Pet/h2/Rbss

22 (A S|n1Iar nunbering systemwil| bs conponents of the sanitary
napki n. That is, the side of the conmponent facing the wearer's body w |
be designated by the nunmber of the conponent and a.reference letter "A".

The side facing the WhgEMitEendNPEEt@RRITERS Spermit biee cmngn-gt adploy tthe exterter
o . between adhesive .patches.

The adhesive can be applied- in  many configurations,
incliding, but not limited to the following:- (1) a single zone or
'patch of adhesive; (2) two parallel longitudinally-oriented strips
on opposite sides of the Tlongitudinal centerline; (3) two
inwardly-arcuate strips of adhesive; and (4) multiple patches of
adhesive. The adhesive can be applied in continuous or
.intermittent patterns in the above configurations (and other
configurations) if the adhesive is extensible. As indicated:
above, if the adhesive is not extemsible, it is preferably applied
in intermitteni patterns, including but not 1limited to
intermittent dots,. intermittent strips, and the like.

Figure 3 show§ one prefefred adhesive configuration for use
on the sanitary napkin of the present invention. '

The adhesive configuration shown comprises six 3/4" x 3/4"
(about 2 cm. X 2 cm.) square pieces and two 3/4" x 2.5" (about 2
“em. x 6.4 cm.) longitudinally-oriented rectangular pieces. One
rectangular piece. is positioned on each side of the longitudinal
centerline L. The square pieces are placed in the end regions 28
and 30 of the sanitary napkin. The square pieces are placed so
‘that in each end region, one piece is in each corner 27, and one
is disposed along the longitudinal centerline. '

The adhesive patches 44 can each be covered with a separate
cover strip.50. However, the patches are preferably covered with
a single release sheet. This allows for ease of manufacture and
benefits the consumer who does not have to dispose of several
small individual cover strips 50. '

- If the adhesives are extensible, they preferably extend
approximately the same amounts as the sanitary napkin as set forth
in Table 1.

hlS Sheet Flas Been Reilaced '
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~of the conponent and the letter "B'. The side and end edges will be

desi gnat ed by é] /opygper of the corrponent and the reference | epcgFiesortesosdd
"D' "respectiv %? A suitable topsheet 38 may be manufactured froma-

wi de range of materials including, but not liggted to woven and nonwoven
materials, aperturéd fornmed thernoplastic filnms, apertured plastic filns,
hydro-forned films, porous foams, reticulated foams, reticulated
thernoplastic films, and tShitabbpl extensibieradhesives inclgde t extensibdecadhesives,

nonwoven materials ca? pe. %Onpinhseé;(tﬁ’rfsiﬂﬁ Uraéﬁesﬁé}b%l?sheé@ Gombind®f6hs . O Any
cotton fibers), ﬁet I C nat.ur

pol yneric fibers, SGEFF“SAE °pcﬂd5m%%‘t"§ “°“Bo|i39pra‘hf)ypéth dan ﬂgbé’ggd Sujfgple
pol yet hyl ene, or polextensyibhd (xdheﬁwe/lm:hshelet bembdnatrions ninclugm| \but cahermnt,

~cel lulose esters, “y' 95mi 20%d RURexEdnBFETY) adiesivOWsad 6RMEN BtenoibIef bAARSHEAR

and synthetic fi ber's
" material known as 3 Sigma 2474 av_ax'lab'le from Anchor Continental,
Inc.,' 3 Sigma Division, of Covington, Ohio; elastically
stretchable adhesive films such as Findley adhesive 198-338, or an
elastically stretchable adhesive film known as 3M XP0-0-014
available from the Minnesota Mining and Manufacturing Company of
St. Paul, Minnesota; or spray adhesives such as 3M adhesive 1442
on a low modulus elastic film.

Suitable inextensible adhesives may be those adhesives
specified as 0.6 mil pass available from Century Adhesive as
product number A305-4, or from Anchor Continental, Inc., 3 Sigma

Division, of Covington, Ohio. Suitable inextensible adhesive - -

fasteners are described in greater detail in U.S. Patent
4,917,697, | | |

(b) Mechanical Fasteners, Fr1ct1ona1 Fasteners,
and the Like.

The fasteners used with all of the various embodiments of the
present invention described: herein are not limited to adhesive
attachment means. Any type of fastener used in the art can be
‘used for such purpose. :

For example, the sanitary napkih 20 could be s'_écured to the
‘wearer’s undergarment by conventional VEL-_CRO hook material, or by
 the fasteners described in 'U.S. Patent 4,946,527 issued to
‘Battrell on August 7, 1990, U.S. Patents 5,058,247 and 5,116,563
issued to Thomas, et al. on October 22, 1991 and May 26, 1992,
respectively, and EPO_ patent application publication No. 0 381 087
_published August 8, 1990, or high coefficient of friction foams
and other high coefficient of friction materials such as those
described in U.S. Patent .4;’:165,4_64 ‘issued to Korpman, U.S. Patent

O
i nm ‘;heet Has B

"III’ Imi Ill i



When the topsheet 38 conprises a nonwoven web, ‘the web may be spunbonded,

car ded, mel t bl own, hydroent angl ed, conbi nati p@@,lgggz;dasﬁ
above, or the“kﬁb‘""m Apertured films are generally preferred for the

topsheet 38 because they are pervious to liquyds and, if properly
apertured, ~have a reduced tendency to aIIOM/Ilquids-to pass back through
and rewet the wearer's skin. Suitable -apertured filns can be nmade of any

of the materials speci/gsggydonidsied Rublinket G0E, ebat).damdrilse Pdtiehtrss,0bhd80

met hods of making filns orporated. by reference herein.
Suitable filnms are deESCSI"F% Q%S%ESS eggﬁent 3,929,135 issued to Thonpson

on Decenber 30, 1975, U.S. Patent 4,324,426 issued to Millane et al. on
April 13, 1982, U S. Pateffe 4tictéhthgd forcegedkeérted on the garment surface 20B of

the sanitary napkin 20 by the wearer’s panties, moving in response
to the wearer’s body motions accounts for many of'the.prob1ems,
that lead to adhesive fasteners .becoming unattached from the
wearer’s panties. The use of mechanical fasteners on stretchable
absorbent articles is believed to be particularly beneficial, due
to their tendency to reduce the effect of these shearing forces.
Mechanical fasteners ' that engage the fabri; of the wearer’s
panties will move with the panties, reducing the problems caused
by these shearing forces.

6. Optional Components of the Sanitary Napkin

| The sanitary napkin 20 of the present ‘invention may be -
provided with optional additional components. (If desired, these
_ additional componehts'may be provided with extensibility in any of
the manners described herein.)

The sanitary napkin 20 of the present invention can be
brovided with one or more additional pervious or absorbent layers.
The additional pervious or absorbent layers may be positioned
between the absorbent core 42 and either the topsheet 38, the
backsheet 40, or'hotﬁ. As shown in FIG. 6, an absorbent 1layer,
such as wicking layer 46, is positioned between the topsheet 38
and the absorbent core 42. This wicking layer 46 may be referred -
to as a seéondary topsheet, or "wipe acquisition sheet", or
"acquisition layer®.

In the embodiment shown in Figure 6, the acquisition layer 46
~ is a folded sheet. of nonwoven material. It should be understood,
. however, that the acquisition layer 46 need not be a folded sheet.
* The terms "layer" or "web", as used herein to describe‘ the

aCQUISItIOH Jayer, include, but are not limited to single unfolded
sheets, folded sheets, strips of material, loose or bonded fibers,

-
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~ Radel et al. on August 3, 1982, U.S. Patent 4,463,045 issued to Ahr, et

al. on July 3 &4/8 and U. S. Patent 5, 006, 394 |ssued to Bai rdcr,qysgz/uaosd
9, 1991. A |t|onaﬁ suitable formed and hydro-formed filns are
described in U S. Patents 4,609,518, 4,629, 64 4,695,422, 4,772,444,
4,778,644, and 4,839,216 issued to Curro,. et al., and in U S. Patent
4,637,819 issued to CQuellette, et al. Still other materials suitable

for use as a topsheehu%mde?gémad laminddeS.of Wetieedl, 4017 BEh&EY Lomtsinatibnsoof
\I]—'lg%éryet al.on Ctobel rediads: Tne terl Hiyers GRE Wb hre Rl ! Qot? fnftedn

to single unfolded layers or sheets of material.:

In Figure 6, the acquisition layer 46 is a “double" z-folded
sheet. The sheet 46, is more specifically folded so that when the -
sanitary napkin is cut along the transverse centerline T, the left

half of the folded sheet appears as a reverse "z" in cross section
and the right half appears as a "z". ‘The sheet 46 is preferably
folded so that it has an upper portion 49 that appears as a
rectangular' strip- in plan view. The upper portion 49 of the
acquisition layer 46 is preferably about 227 mm long, and between
about éS and about 38 mm wide. The upper portion 49 preferably
has a caliper of from about 0.5 mm up to about 4 mm (the higher
end of this range creates thicker products). Such a folded
arrangement s described in greater detail - in PCT Patent
Application Publication No. WO 92/07535 published in. the name of
Visscher, et al. on May 14, 1992.

Figure 7 is a simplified cross-sectional view similar to that

of Figure 6, showing an alternative arrangement of the components

of the sanitary napkin 20. In Figure 7, rather than being a

separate layer that is Tlocated on top of the core 42, ‘the

acquisition layer 46 is an integral layer (or component) that

comprises the top layer of a laminated absorbent core 42
structure. :

The acquisition layer 46 serves to improve wicking of
exudates over and into the absorbent core 42. There are several
reasons whj the improved wicking of exudates is important. The
improved wicking provides a more even distribution of the exudates
throughout the absorbent core.

The 1mproved w1cking also allows the sanItany napktn 20 of
the present invention to be made relatwvely thin. The acquisition
layer 46 is capable of d1sper51ng exudates over a large surface
area of the absorbent core 42. The acqu1sit10n layer 46 thus
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17- 1989, U.S. Patent 5,023,124 issued to’ Kobayashl on June 11, 1991, and

in Eur opean Pag)e&t, ﬁg&)l ication 0 304 617 A2 published March 1, p@ﬂjsglzmﬁogm
name of " Suda t a? In still other enbodinents, the naterials

described in some of the above references (sugh as the stretchable
polymeric materials described in.U S Patent 4,798,604 issued to Carter)
could be made into the filnms described in other references. For instance,
the stretchabl e pol ya®vows maahataydmn taﬁdtb mbsofh redativelyl 129¢e GMdunts

coul d-be nmade into tg?l g ‘P,ésCOph By ?rﬁ%p {ﬂr,.ge ﬂ-)k@‘ﬁgsrlqu'l@d dﬂ' 3Shidh

filmhaving a substa y non Sy surface Pat ent
4, 463, 045. ~ o In dﬁwtewerofervsbg":ﬁbn_ bsgrphiani at F'fs'tfurl’@‘ﬂtz r}Fﬁ% pysatesarss
could conprise a struyaitiadlgadepositedy Becauseothen abzdrbentilcoves fafbthese 6\4107-

T 35 B Moo oAbRiRSCHEEY i G, LM s i s
less plastic-like f egexudates while utﬂumg only a sma egree of the sur ace area -
or lateral absorption capacity. The thin versions of the sanitary
'napkms 20 of the present invention may absorb relatively large
amounts of exudates because the wicking disperses the exudates
over a large surface area of the absorbent core 42 where the
exudates can better and faster be vertically absorbed into the

absorbent core 42.

| The aﬁquisifion layer 46 may also be used to direct exudates
toward the ends of the core 420. Liquid exudates that are
deposited on the core 42 will tend to be distributed radially
outward from the place where they are deposited. Since the core
42 of the sanitary napkin 20 is relatively narrow in comparison to
its -length, liquid exudates will reach the longitudinal edges 42C
of the core 42C much sooner than they will reach the ends 42D of
the absorbent core. The acquisition layer 46 can be used to
longitudina11y wick and direct exudates toward the ends 42D of the
core 42. This more effectively utilizes the capacity of the core,
and reduces the possibility of Tleakage caused by exudates
prematurely reaching the longitudinal edges 42C of the core.

Thé characteristics of the acquisition layer 46 are as
follows. The acquisition ’layér 46 should be liquid pemeable.
The acquisition layer 46 is also preferably cbmp]iant,' soft
feeling, and non-irritating to -the user’s skin. It can be made
from any materials that are capable of dispersing exudates in the
preferred manner described above. The materials may also be
capable of having the topsheet 38 fused to them. The acquisition
Tayer 46 is prefer"ab'ly provided with stretch properties. The
acquisition layer 46 has a body- facing face (or side) 46A, and a
garment- facmg face 468.
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In~one preferred ver5|on of the enbodi ment shown in Figure 12, the nonwoven

mat erial 64 h 9936 ? ¢S weight from about 1 to about 40 g/sq. PET/USBER6056
preferably fromabout 8 to about 12 g/sq. m One preferred nonwoven: :
material conprises a carded thermally-dot bonggd pol ypropyl ene web. Sone
preferred nonwoven fabrics are manufactured by the Fiberweb G oup of

Si npsonville, South Carolina under the trademarks CELESTRA and HOLMESTRA
24 The acqu1sit10n layer 46 should be hydrophilic. The fibers

or yarns 55 comprising the acquis1tion layer 46 may be inherently
hydrophilic. Alternatively, they may be treated to render them .
hydrophilic. Suitable methods for rendering fibers hydrophilic
include treating them with a surfactant. The fibers can be
 treated by spraying the material comprising the acquisition layer
with a'surfactant"uwrimmersjng the material into the surfactant.
A more detailed discussion of such a treatment and hydrophilicity .
is contained in U.S. Patents 4,988,344 and 4,988,345 issued to
Reising, et al. and to Reising, respectively. The hydrophilicity
of these fibers a1ious the acquisition layer 46 to draw liquid
exudates through the topshget 38 from below.

The acquisition layer 46 may be comprised of many of the same
materials as the absorbent core. The acquisition layer 46 may be
comprised of woven or nonwoven materials. These materials may be
synthetic, or partially synthetic and partially natural materials.
Suitable synthetic fibers include polyester, polypropylene,
polyethylene, nylon, viscous rayon fibers, or cellulose acetate,
with polyester fibers being preferred. Suitable natural fibers
include cotton, cellulose, or other natural fibers. = The
écquisition layer 46 may also be at least partially comprised of
cross-linked cellulose fibers, or as in the case of the preferred
embodiments described in the Examples set forth below, capillary
channel fibers.

The acquisition layer 46 can also be comprised of -
combinations of the above materials, such as blends of fibers
similar to those described above for use in the blended absorbent
core, or any equivalent material or combinations of materials.

~ The fibers or yarns 55 comprising the acquisition layer 46
may be of any length, from staple length to continuous filaments.
The length of the fibers 55 is preferably between about 1 inch and
about 3 inches (between about 2.5 cm. and about 7.5 cm.), and most
preferably is about 1.5 inches (about 3.8 cm.). The fibers 55
preferably have a denier per filament of between about 1 and about

-3, mbSt preferab1y about 1.5. .

R
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plastic filme66 is a t her nopl asti ¢ matefial'provided with a

rrul T plicity ojoleapfikgsl capillaries 39 in a manner, size, confi gorAisee/eeoss
and orientation set forth in U'S. Patent.3, 939,135 issued to Thonpson. The

filmis treated with a surfactant such as ATMER1645 nanufactured by ICl
Speci alty Chenical s. Preferably, .the surfactant is incorporated into the
pol yol efin resin pellets - fromwhich the filmis nmade. - The nonwoven
fabric 64 and the apertured plastic film®66 may be integrally forned into a

composi e Structure SUCh afhel FbeNEHN o thd Gegh Yo TEANi 4G LR hickeFbly
of the nonwoven materi al, |ntothe h‘r*ngglast é 9 g{}. he | ti.er LS Lp
a nol ten condition usi®deatedacliimary & DIELBs LTS a tc¥ 1¢ddy, | the
described in greater chﬁqaihtnm Oager A&t cant bi\manutastuned Bith 4ts Nbbers oriented
07/794,745 filed by Az calane meé\{%ﬁ §. 1%ne 'aaﬁﬁsmloa Phyed’ 461 ¢anChe

- enmbodi nents, the nonwoven WE}‘% ” m ma OF ﬁ’gacéggl%%t%ol%"ig@EG in
c 9 r r

" face-to-face relati orfIRF$f
to each other in thesidhet atl'teer'loegﬂmdllmintdsrectw tarblthe transverse direction.

'(Th_at is, the fibers 55 are generally parallel to either the
longitudinal or transverse centerlines L of the sanitary napkin
20). '

The phrases "generally para‘l'le'l“ to one of the center’lmes,
as used herein, are intended to include fibers that angle away
from the respective centerline. The fibers are considered to be
generally parallel to the longitudinal centerline as long as they
are oriented more in the longitudinal direction than the
transverse direction. '

The orientation of the fibers 55 in the acquisition layer 46
in the longitudinal direction may be used to cause liquid exudates
deposited ‘on the acquisition layer 46 to preferentially wick and
be distributed toward the ends 42D of the absorbent core 42. If
.the fibers 55 in the acquisition layer are generally parallel to
the longitudinal'centerIiné L, however, some operation, such as
rang rolling, generally must be performed on the acquisition layer
46 for the acquisition layer to be extensible in the longitudinal
direction. '

The acquisition layer 46 may be any suitable size. - The .
acquisition Tlayer 46 need not extend the full width of ~the
absorbent core 42. The écquisition Yayer 46 could, for instance,
‘be in the form of a strip positioned similarly to (and of a size
smﬂar to) the upper portion 49 of the z-folded sheet shown in
Figures 5 and 6.

The acquisition layer 46, if nonwoven, can be made by a
number of different processes. These inc'lude_, but are not limited
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methods for . securing the two conponents .include, but are not linmted to
adhesi ves, fuswees/mmesudi ng heat bondi ng and/ or pressure bondi PET/US92/06056
ul trasoni cs, and dynam c nechani cal bondi ng. Fi gure 13 shows that in
still other enbodi nents, the topsheet 38 may c@hprise a fiber-entangl ed
film The term"fiber-entangled filn refers to apertured films having
fibers entangled in and around their apertures The apertured film 68
of such a topsheet cot®dthenfellowing, ins ordef o of r preferenge from; Jgastyete rmastq
her ei n. One parti cpteferyediui mebibdowrespunbented | cardedf ctheu3stter s$ncllading,

t opsheet is disclosed,jn . t 63, hd rolle .

descri bed below) to pPJ(‘)vf’}@ldéa&i t‘l’oﬁm F%Lfgé%!'ggr egﬁhg?'?g% Eéé]@l g1 I H‘i%('%g 'fhlor'?ﬁd68 '
can be ring rolled bepewderobongdederlates hosdechgselvent Rondedye or mests preferably,
The film 68 has nonwoygunlbedRr STHE 1eDreFcpiocesseisaaviec pbiey ppéferred because it is

thermo-nechani cally  0i@Roled odidRE ©'thé "ribelf®in' aPYinigie’ Cdirdecion in 'such
" ‘processes. o |

. Suitable commercially available products for use as the
acquisition layer 46 include a 70%/30% rayon/polyester fabric
known as SONTARA. The SONTARA fabric is described in greater
‘detail in U.S. Patents 4,950,264 and 5,009,653 issued to Osborn.

In a particularly preferred embodiment, the acquisition layer
46 comprises a spunlace nonwoven web comprised of permanently
wettable fibers. Preferably, the acquisition layer 46 is a 30
g/yard? (35 _g/mz) polyethylene theraphtalate. (or PET) spunlace
nonwoven web. Spunlaced fabrics of this type are manufactured by
the Veratec Company of Walpole, Massachusetts. The spunlace
nonwoven web is formed in such a way that most of the fibers are
oriented in a single direction.

The fibers of this particularly preferred acquisition layer

46 material are made of a PET resin and are coated with. the

permanently wettable CELWET finish. The term “permanently

. wettable®, as used herein, refers to fibers that will sink in less

than or equal to about 7 seconds when tested according to the ASTM
D 1117-74 Basket Sink Method.

The CELMET finish ..is particularly preferred for use in
sanitary napkins having a topsheet 38 comprising an apertured' film
or scrim with hydro-entangled nonwoven fibers such as that
described in U.S. Patent App'licatio'n'Serial No. 07/810,744 filed
in the name of Cree, et al. on December 17, 1991, because fibers -
coated with it remain extremely hydrophilic after hydro-entangling

- processes, and therefore, wick blood very well. '
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preferably entangled al ong or fromthe direction of ei ther-the body-facing

side 38A, or Wweronei7gef aci ng side 38B. PCT/US92/06056
25 The fibers 70 coul d be mechani call y' or therno-nechanically '

entangled with the film68 by any suitable progess. - For instance, the
fibers 70 could be neltbl own onto the film spunbonded onto the film

~ carded onto the film therno-nechanically entangled with the film such as

bei ng flocked or neltbl owin @nothee pirastilariy lprefenréd:embud iherty the atquikition

its rml‘ten state, or PydtoagniapPi&d a spunbonded polypropylene nonwoven CELESTRA
fabric known as P-9 manufactured by the Fﬂ_:erweb Group.

If :desired,_ the sanitary napkin 20 may be additionally
provided with flaps 52 that extend outward]y from each
1ong1tudina‘l edge 22 of the sanitary napkin 20. The flaps 52 may

. be in any suitable configuration. Suitable flaps 52 may, for
example, be made in accordance with the teachings of U.S. Patents
4,589,876, issued May 20, 1986 to Van Tilburg and 4,687,478,
issued August 18, 1987 to Van Tilburg, U.S. Patent Application:
Serial No. 07/769,891 entitled "Absorbent Article Having Flaps and
Zones of Differential Extensibility" filed October 1, 1991 in the .
name of Lavash, et al., U.S. Patent Application Serial No.
07/832,246 entitled "Absorbent Article Having Inwardly-Folded
Pleated Flaps filed February 7, 1992 in the name of Niihara, et.
al., 07/707,233 entitled “Sanitary Napkin - Having Laterally
Extensible Means for Attachment to the Undergarment of the
Wearer", filed May 21, 1991 in the name of Osborn, et al.,the
disclosures of which patents are incorporated herein by _reférence. :

The following Examples further illustrate the practice of the
present 1invention, particularly those sanitary napkins which
utilize capillary channel fibers in the construction of the same.
The following Examples, however, are not intended to limit the
scope of the absorbent articles encompassed therein.

XAMP|

THICK PAD

A sanitary napkin article is- hand-made using the following
cdmponents. Reference is made to Figure 18 for the assembly of
the product.

The topsheet 38 is made in accordance ‘with U.S. Patent
4,463,085 and ring rolled to provide it with longitudinal

extensibility. \
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wijh the film One suitable meltblow ng process is disclosed in Exxon U.S.
-Patent 3,978, &5 9sm%1sed to Buntin, et al. - - The fibers 70 nmPCIES®/66056
hydr ophilic or hydrophobic. Suitable hydrophilic fibers may be formed from
intrinsically wettable fibers such as nyl on cogpol yners conprising a nylon
conponent and a hydrophilizing conponent. Such a material is comercially
available fromAllied Signal Inc. under the trade designation Hydrofil

SCFX. . In a preferred enbodi nent, the fibers 70 are of a thernoplastic

Sd%”t het : c nature. Sgi tabLﬁh@O&B&%FMkea&ef 4Refs aasaperubsorbénte mataral Nraminate

em cal Conpany under_the tr, “desig [,on, . Y- A y ‘

fibers .are avail abl e quorﬁef‘f‘régﬁx%wv&op% haﬁsén%?w(fgr 'thEQ{tﬁg‘é@Pn}éﬁ&a for

ESCORENE 3, 400 and 3, S5e0g Htadinad . extensibidhtye f biayeel 18t shows| 3 abeonbanycore 42

filmstructure is pref@gaghisysiit at the end regions 28 and 30, but not at the central
region 32. The backsheet 40 is an extended adhesive film known
as Formula #108-388 manufactired by the Findley Adhesives Company
of Wauwatosa, Hiscpnsin. -

The saniiary napkin 20 shown in Figure 18 also preferably -
comprises a layer of capillary channel fibers 150. The thick pad
comprises a swatch 152 of capillary channel fibers. In the thin
sanitary napkin described in Examples I1 and III below, the swatch
152 of fibers is eliminated, and the layer of capillary channel
fibers may be gathered ‘at the center into a tuft 154. The
sanitary napkin 20 further comprises a creped BOUNTY (TM) paper
towel layer 156 and polyethylene end guards 158.

Figure 18 shows one preferred adhesive configuration for use
on this extensible sanitary napkin embodiment. The adhesive
configuration shown comprises six 3/4" x 3/4" (about 2 cm. x 2
cm.) square pieces of adhesive 44 and two 3/4" x 2.5" (about 2 cm.
x 6.4 cm.) longitudinally-oriented rectangular pieces 44. One
rectangular piece is positioned on each side of the longitudinal
centerline L. The square pieces are placed in the end regions 28
and 30 of the sanitary napkin 20. The square pieces are placed so
that in each end region, one piece is in each corner 27, and one
is disposed along the longitudinal center]irig L.

The adhesive patches 44 can be extensible, inextensible, or
some patches can be extensible and some inextensible.

The adhesive patches 44 can each be covered with a separate
reléase ‘liner or cover strip 50. However, the paiches are
preferably covered with a single release sheet for ease of
manufacture and so that the consumer does not have to dispose of
several small individual cover strips 50. Any commercially
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Fated by any known nethods to render it hydrophi lic. Such process w ||

ow the apew@4%6178¢ of the filmto better handl e |iquids. mesq:mose
structure may be ring-rolled after these treatment processes. : The

_fiber-entangl ed topsheet 38 material provides 8bre intimte contact between
the apertured film68 and the nonwoven fibers 70. This can create

advant ages of

nproved |iquid transport through the film®68 to the

fibers 70 and the undeavaijiabie Ira}ease 1iner Gaaybeused.n I pae Arafersed £mbadingpt.
if the fibers lie al or}getpgegggmﬁaﬁlmwl be v2plfacedl byca tvappect thd8. prdvides

can al so provide inpr
side 38B of the topsh

d conf n o) :he ez i

hﬁ élr gédu[\gﬁﬁy fpaF%edég Hn‘?%ﬁlgnﬁg*ktxﬁhalﬁo SRS for
disposing the sanitary napkin after use, such as is described in
. U.S. Patent 4 556,146 issued to Swanson, et al. on December 3,
1985

The capillary 'channél fibers are preferably substantially

curled. Suitable capillary channel fibers are ‘those designated

SW194 avajlable from the Eastman Chemical Company. The SW194
fibers comprise a carded staple sliver which has been stuffer box
crimped to 7.8 crimps per inch and have an H-shaped cross-section
with a channel width of 37 microns, a channel depth of 48 microns,
and a denier of apprbximatg]y 22 dpf. The capillary channel
fibers are preferably 6 in. long; 0.75 g. fibers are used. '

In the making procedure, the ring rolled topsheet is cut_ to
the desired size, a template (2" x 7" opening) is placed on the
back side of the topsheet and sprayed with the Findley 4031
adhesive. The adhesive is applied in a spiral pattern {see Figure
18A).

The layer of capillary channel fibers SW194 is hand-pressed
in the center of the glue sprayed area with the fibers running
parallel to the long axis of the topsheet. The capillary channel
fibers are preferably pressed into the center of the glued area so -
that they at least partially cover at least some apertures of the
topsheet. The capillary - channel fibers may also at least
partially protrude into the apertures of the topsheet. '

The capillary channel fibers SW173 are hand pressed as a -
swatch (with fibers parallel to the long axis of the article) in
the center of the layer capillary channel SW194 fibers. This

. provides a Pre-Assembly of the topsheet -and capillary channel
fibers.

| This Sheet Has Been Reﬂlaced

(A




26; topsheet 38 will be less likely to separate fromthe underlying
entangl ed fi b&¥@93701786d nove into the crevices of the wearer's PEIAYSI2/06056
(2) Alternative Ways of Providing the Topsheet Wth

Ext ensi bility. . There are several basic wayé of providing the topsheet
materials described above with exten5|b|I|ty A non-limting nunber
of these ways are described bel ow. of making the topsheet 38

extensible is by perforni rfg’rac?fé’Shkﬁ?FEalt@péF'&il‘l“ﬂ?F of  the Rropeduxe; kg, carried

corrugating, or ring out using a concave forming die. The Findley adhesive backsheet
(polyethylene backsheet with adhesive coating and release paper)

is placed in the form.. The slitted superabsorbent (or absorbent

gelling material, or "AGM") laminated core is placed over the

backsheet, and the cr'epg'd tissue (BOUNTY) is. placed over the AGM

core. The Pre-Assembly, prepared above, is placed over the creped

tissue, as shown in Figure 18. With the Pre-Assembly over the

, _ creped tisSue,_the article’s components are pulled snugly over the
—_ ' edges of the form, but not so tightly that the components begin to
' pull away from the form. Firm pressure is app’hed to adhere the -

edges with the adhesive on the backsheet.

The 'artic_le is removed from the form and the ends are pressed
in place using a roller. The release paper-is peeled from the:
back of the backsheet. The end guard polyethylene strips are
added and the strips of panty fastening adhesive are placed on the
article. The outer surface of the topsheet is sprayed with 0.01 g
of PEGOSPERSE surfactant available from Lonza, Inc., Williamsport,

PA.

The specifications of the finished product are as follows. -
Parameter - ' - Specifications
Pad weight (g) . -9.82 + 0.12
Core weight (g) laminate only 2.57 + 0.04
Pad length (mm) . 226 + 1
Core length (mm) T 197 '+ 1
Pad width at center (mm) . 8142
Core width at center (mm) : 70+ 0
Pad caliper (inches at 0.13 psi) 0.611 + 0.02
Core caliper {inches at 0.13 psi) _ 0.058 + 0.003
Seal length (mm) _ : 8+1
Components : | s Specifications

Polyethylene rmg rolled formed film topsheet = ca. 9" x 5"
{according to U.S. Patent 4,463,045)
Capillary channel fibers SW194 (Eastman) 1.5¢
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rolling on the topsheet material to provide folds in the topsheet that are
‘abl e to open %@3,61?& topsheet is stretched. .Such a process pcIYUS92/06056
performed on many of the topsheet materials described above. In one
preferred enbodi nent of the present invention,gzthe topsheet 38 i's made in
accordance with U S. Patent 4,463,045 and ring rolled to provide it with a
degree of longitudinal extensibility. Such a topsheet is
described in the fGagiddaryychasaek fibenspSWldat (Eastmamhi ch were0-¥8hed on
July 23, 1991: . U. Spindiej xteriRPld adtidstve $9Tm dackiheet)7/ 734,904 btled in
t he nanmes of Thonpson,ggt . ¥198-Fus Pat ent Application Serial No.
07/ 734,392 filed in thEH "ot npson, et al.; and, U S. Patent
- Application Serial - NoCrdpéd BOUNTO paier] taweln t he nanes of Bueng8hapedt al . =
These patent appli.catp F?s\teﬁ’ﬁwarﬂh‘EE{ﬁd to collectively as gﬁpgﬁagi ﬁ)@ry
ons. - _

Channel Fiber" patent applicati ,
. pieces; two

3/4" x 2.5"
_ pieces
_ Release paper . ' As needed
— S : Surfactant (PEGOSPERSE) : " 0.0l g
' White poly for ends ' 4" x 0.75"
Absorbent gelling'material (AGM) slit core 70 mm x 193 mm
non-s1it central area; total core wt. with 2-3/4"
- 2.6 g; contains 0.7 g polyacrylate AGM - non-slit
o : : - center area
Findley Adhesive-4031 0.05 g

_ *See Figure 18(38) fpr shape. The shape is designed to
provide anatomical fit. - = .

EXANPL
. JHIN PAD ) —
Reference is made to Figure 18. The assembiy'of the thin pad
is equivalent, except that CCF SW173 fibers are used in place of
- the layer of CCF SW194 fibers (150), and mo swatch (152) of fibers
is used. ' '

~ Assembly of the product is as follows. Cut capillary channel
fibers (CCF SH173) to 7 in. length; 0.75 g fibers used. Cut the
ring-rolled topsheet to size. Place the template on the bottom
side of the topsheet and apply Findley 4031 adhesive '(sbira1-
pattern). Hand-press CCF SW173 fibers in the center of the glued
area with the fibers running substantially parallel to the long
axis of the topsheet. Lay the Findley backsheet on flat surface.
Place the slitted AGM laminate core on the Findley backsheet.
. Center the creped BOUNTY tissue (shaped similarly to the topsheet)
over the laminate core. Center the topsheet/capillary channel

.This Sheet Has Been Replaced .
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Suitabl e processes for

ring rolling or "bfe corrugating" are described in

"U.S. Patent 4,WOd3RA7es ssued to Sisson-on August 15, 1978, U. S.PCRIUSH2/06056

4,834,741 issued to Sabee on May 30, 1989 and in co- pendlng,
assigned U. S. Patent Application Seri al
on February 28, 1991,

U. S. Patent Application -Serial

Weber

et al.

Pre- Assembly and smooth at edges.

No. 07/662 537 filed by Kenneth B. Buell et
al . on February 28, 19ber anfrecAsenpin ervenppthe atareped  tissue.

~Ro1l the edges to seal. Peel

comonl y
No. 07/¢862, 536 flled by Gerald M

27

Secure the

the release paper from the back of the pad. Tear and remove in 2
or 3 pieces, then place the poly on the ends of the article.

Place the panty fastening device (PFA) on the pad.

topsheet with 0.01 g. PEGOSPERSE surfactant.

Spray the

The specifications of the finished product are as follows.

Parameter

-~ Pad weight (g)

Core weight (g) laminate

Pad length (mm)

Core length (mm) laminate

Pad width at center (mm)

Core width at center (mm)

Pad caliper (in. at 0.13 psi)
Core caliper (in. at 0.13 psi)

- Components

Polyethylene formed-film topsheet (r1ng ro]]ed
per U.S. Patent 4,463,045)
Capillary channel fibers SW173 (Eastman)

Findley extensible adhesive film backsheet

(Formula #198-338)

"Creped BOUNTY paper towel

PFA (panty fastening adhesive)

Release paper

PEGOSPERSE

white poly for ends

AGM s1it core non-slit center; total

- core weight 2.5 g; contains 0.7 g AGM .

- This Sheet Has Been Re laced

Sneqifications
8.50 + 0.18

2.54 + 0.09
232 + 4

201 +1

85 +1

65 + 1

0.211 + 0.005
0.074 + 0.003

Specifications

9" x s"

0.75 g;
7" length
~9" x 5"

Shaped*

Six 3/4" x 3/4"
pieces and two
3/4" x 2.5"
pieces

As needed

0.01 g

4" x 3/4"

65 mm x 193 mm
with 2 3/4"

 non-slit center



Serlal No. 07/662,543 filed by Gerald Nl Weber ‘et al. on February 28, 1991
(coI | ecti vel y\{'ﬁﬁfﬁliﬁd to herein as the "Ring Rolling" patent pCr/US92/06056

applications).. e fold lines in the corrugations of a ring rolled
‘t opsheet shoul d “r un |n the transverse directioggso the topsheet is
Iongltudlnally ext ensi bl e. I n ot her enbodi ments, the fold lines could run

i'n the longitudinal direction, both directions, _and/ or other directions.
The topsheet 38 wil IFindkey 40&letadhesive)i n directions perpendi®G@a® to the
fold lines. Figure 14 shows that in other enbodi nents, the topsheet
38 coul d be conprlsed of a _nonwgven_ngterial having fibers 78 generally
oriented in a directi on pePseHUEXMPA® k-0 the direction of the desired
stretch. The topsheet, for instance, could be conprised of fibers

- general |y oriented in the jraaeyerapGvell HRCbAE priefertedVistfe Bt AR Ditrethable

th I t udi nal di ti .
_ e longi tudina ”ecsa,,?t”a,y napkin 20, the central portion of the layer 150 of

capillary channel fibers can be gathered into a small "loop” or
"tuft® 154. This loop or tuft 154 thus extends upward from the
layer of capillary channel fibers to firmly contact the topsheet
38. ~Moreover, the loop or tuft 154 is positioned centrally in the
overall article, 'such that it can provide rapid acquisition and
transport of fluid into the remaining portion of the layer of
capillary channel fibers, and thence into the fluid storage layer .
of the artu:le -

Advantageously, such "loop" or “tuft" not only concentrates
capillary channel fibers at the point where fluid impinges onto °
the article, but also orients the capillary channel fibers which
comprise the loop or tuft substantially in the upward z-direction,
thus enhancing fluid movement in the downward z-direction of the
article. The following Example illustrates an absorbent article
having a substanha'lly central, z-directional tuft of capﬂ‘lary
channel fibers. '

" EXAMPLE 111
WITH CENTRAL TUFT OF FIBERS

A layer of capillary channel fibers of the-'type disclosed
herein {with a 6-inch length) is gathered in its center to provide
a slightly raised oval "tuft" having the approximate dimensions:
2-3 inches x-direction (or longitudinal dimemsion); 1.5 inches
y-direction (or lateral dimension) at widest pomt, and 5 mm-10 mm
z-direction.

The tufted bundle of fibers can be held in its tufted
. configuration by any convenient means. Typically, the tuft is

—
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Fi gure 15 shows anot her alternatlve t opsheet enbodlnent In Flgure 15, the
t opsheet 38 i wgwsrekegs t 0 an underlying acquisition layer 46 byPCRAISIZ/0605%5
i ndi vi dual fusion bonds 72 shown in Figure 5. In the enbodi nent shown in
Figure 15, the acquisition layer 46 is stretchpmd before it is fused to the
topsheet 38. The topsheet 38 and acquisition layer 46, thus, forma

| am nat e. When the stretched lamnate is relaxed, the | anminate has tufted
areas 74 formed therepassbétmem’benmﬁlweaﬁ1¥2i'hﬁcls'\¢atIstyBaPPG o hydnephilic
the bonds. The g i~”’eﬂhn%hﬂmpfﬁteﬁh@sf&sl:%ﬁdowéﬁiﬁﬁ ‘ghkepafted bundle

advantage. It (and |t I ous, al ter enbodj
stretchabl e | aninate g{? rﬁr}%&sﬁ'@ﬂf '& i &f sﬂﬁ% "ér ér#’oﬁ%o\"cﬁhnép?lvﬂ
t hought of as bei ng resildeng:hplprenmaﬂﬁe atipthet genter pof athe @veriying t tapsheatt,

38, forinstance, ﬁtpg QPrtﬁﬁlquttﬂOEWE QUntd& RPN Ehe topsiiveb] Qs tﬁwwd,
the topsheet 38 is proc\e/rl'elﬁabove degree of

In use as a sanitary napkin, the article is positioned (e.g.,
jntralabially) to maximize fluid uptake by the tuft. In an
alternate mode, the ends of the looped fibers in the tuft are cut
to provide a fleece-like, z-directional. bundle of open-ended
capillary channel fibers. In still another embodiment, the layer
of capillary channel fibers comprising the base of the tuft is’
positioned wholly or partly within the wet-laid or dry-laid
absorbent core of the article, rather than atop the core. In this
latter embodiment, a commercially-available layered laminate core
comprising two outer tissue layers with an intermediate Tayer of
absorbent gelling material (AGM) can be used. The capillary
channels at the base of the tuft can be sl1pped into the internal,
AGM-containing layer.

AMPLE 1V
ULTRA-THIN P

Reference is made to Figure 18. The assembly of the
ultra-thin pad is equivalent, except that no swatches of-capi]}ary
channel fibers are used.

Assembly of the product is as follows. Cut the ring-rolled
topsheet to size. Place the template on the bottom siye of the
topsheet and apﬁ1y Findley 4031 adhesive (spiral pattern). ‘Lay
the Findley backsheet on flat surface. Place the slitted AGM
laminate core on the Findley backsheet. Center the creped BOUNTY
tissue (shaped similarly to the topsheet) over the laminate core.
Place the topsheet over the creped tissue. Secure the
components and smooth at edges. Roll the edges to seal. Peel the

-
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exten5|b|I|ty when it is secured to a Iayer such as the

28 acqui siti omwologsaget6 after the acquisition |ayer 46 has beqnnqnggnﬂagm
and the two conponent materials are thereafter rel axed. The tufted

areas 74 in such a ]J]am nate can also provide cenmtain benefits. The tufted
areas 74 are typlcally soft. They will also place the absorptive fibers of

the acquisition |ayer 46 closer to the wearer's body than the nontufted
bonded areas. This release paper from the back of the pad. Tear and remove in 2 or 3

pieces, then place the poly on the ends of the article. Place the
panty fastening device (PFA) on the pad. Spray thg topsheet with
0.01 g. PEGOSPERSE surfactant.

The Spetifications of the finished product are as follows.

Parameter - : - Specifications

~ Pad weight (g) : ' - 8.50 + 0.18
. Core weight (g) laminate o ~ 2.54 4 0.09
Pad length (mm) | 232+ 4
Core length (mm) laminate . 201 +1
Pad width -at center (mm) - © 85+ 1
Core width at center (mm) _ _ 65 +1
Pad caliper (in. at 0.13 psi) 0.11 + 0.01
_ (2.9 mm)
‘Core caliper (in. at 0.13 psi) 0.074 + 0.003
Components - : ecifi

Polyethylene formed-film topsheet (ring ro]]ed, 9" x 5"
per U.S. Patent 4,463,045)

Findley extensible adhesive film'backshee; -9" x 5"
(Formula #198-338) C
Creped BOUNTY paper towel  Shaped*
PFA (panty fastening adhesive) _ : Six 3/4" x 3/4
: " pieces and two
3/4" x 2.5"
, pieces
‘Release paper As needed
PEGOSPERSE - . 0.0lg
White poly for ends = 4" x 3/8"
AGM slit core non-slit center; total 65 mm x 193 mm
core weight 2.5 g; contains 0.7 g AGM with 2 3/4"
o _ . non-slit center
Findley 4031 (adhesive) : 0.05 g

*As in Example 1.
-
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construction may al so enhance absorption (particularly at the tufted areas
74) . | nwih bo18et er nati ve enbodi nents, both the topsheet PRA/7uSa2/660586
acquisition |ayer 46 can be stretched prior to fusing the sane together.

| n- ot her enbodi nents, the topsheet 38 can be n@gle extensible by formng it
fromextensible, or nore preferably, stretchable materials. The topsheet
38 can, for instance, be an apertured fil mnmade of a polyethyl ene/ Kraton
bl end such as Exxon filmEXX-7 available from - the Exxon Corporation.
This wll yield a stretchable material- without any mechani cal

mani pul ati on. I'n other enbodi nents, the topsheet material s-tan

i nclude | ow basis weight nonwovens (nonwoven materials having a basi's

wei ght from about 18 to atfoutAltersptive Embodimentsre neter). An exanpl e of .
such a nonwoven naterial is manufagctured by Veratec, Inc., a

In alternative embodiments, components of regions of the
sanitary napkin may-be. structurally modified by folding, bending,'
corrugating, stacking of léyer; and affixing layers to.each other.
The- modifications may be made by including one or more of the
structures described in the aforementioned- European patent
applications published in the name of Buell, in the aforementioned
‘U.S. patent application filed in the name of Visscher, et al., and
in U.S. Patent Application Serial No. 07/874,872. entitled
“generally Thin, Flexible Sanitary Napkin filed in the name of
Osborn on April 28, 1992.

In still other alternative embodiments, the sanitary ﬁipkin
could be provided with'additional components. For instince, the
sanitary napkin could be provided with the wet-laid tissue and/br'
the liquid permeable wipe acquisition sheet described in greater

~ detail in U.S. Patent 5,009,653 issued to Osborn.

In yet other alternative embodiments, - the sanitary napkin'
could be provided in a curved, shaped configuration such as that
described in the following patent applications filed on the same
date as the present applicatibh: (serial numbers not yet

" assigned): U.S. Patent Application Serial No. 07/915,285 .
entit]ed"Curved, Shaped Absorbent Article" filed in the name of .
Theresa L. Johnson, et al.; U.S. Patent Application Serial No.
07/915,202 , entitled " Absorbent Article Having Resilient
Center” filed in the name of Thomas W. Osborn, et al.; U.S. Patent
Application Serial .No. 07/915,201 , entitled " Absorbent
Article Fastener Pattern" filed in the name of Robb E. Olsen, et
al.; and, U.S. Patent Application Serial No. 07/915,134 ,

“‘entitled "Method of Making Curved, Shaped Absorbent Article" filed
in the name of Letha M. Hines, et al.

—_—
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Di vi si on of | nt er nat i onal Paper Conpany, of WAl pol e, Massachusetts under

t he desi gnati o 3761786 .I'n other enbodi nents, the topsheet @®EIVUSI2L06056
conprised of a therno-fornmed nass of fibers or hydroentangl ed nonwovens.
Fi.gure 16 shows that in still other enbodi nent<s3 the topsheet 38 coul d have

el astic structural conponents. One exanple of such a structure is a net,
screen, or scrim80 conprised of elastic-ribs 82. An_exanple of such a
structure is disclosed in Thus, whilerthessapétaryomapking efi the peasgrtirinventdemmay

13, 1977.  The net copdcdraye bé GeshippisdacipedcaiponértsDthatshextend afethereso 84

bet ween sufficient degree when stretched such that the extended
configuration of the sanitary napkin is not curved, in other
embodiments the extension of the components could result in a
curved product.

While several preferred sanitary nipkin embodiments have been
described, nun':érous other sanitary . napkin embodiments are
d1sc’losed in the hterature. These could be provided with the
stretch properties of the present invention. Some of such
sanitary napkins are described in U.S. Patent Application Serial
No. 07/605,583 filed October 29, 1990 in the name of Visscher, et
al., U.S. Patents 5,009, 653 and 4,950,264, issued to Osborn on
April 23, 1991 and August 21, 1990, respectively, U.S. Patent
4,940,462, issued to Salerho on July 10, 1990, U.S. Patent
4,917,697 issued to Osborn, :III, et al. on April 17, 1990, U.S.
Patent 4,911,701 issued to -Hav'in.k_urve, on March 27, 1990, U.S.
Patent 4, 900 320, issued t6 McCoy on February 13, 1990, U.S.
Patent 4, 687 478 issued to Van Tilburg on August 18, 1987, U.S.
Patent 4,608,047 issued to :Mattmg'ly on August. 26, 1986, U.S.
Patent 4,589,876 issued to Van Tilburg on May 20, 1986, U.S.
Patent 4,285,343 issued to McNair on August 25, 1981, U.S. Patent
3,397,697 issued to Rickard'on August 20, 1968, and U.S. Patent
2,787,241 issued to Clark on April 2, 1957.

The terms "panty liner” or “pantiliner" refer to absorbent
articles that are less bulky than sanitary napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners are disclosed in
U.S. Patent 4,738, 676 entitled "Pantiliner" issued to. Osborn on
April 19, 1988.

The term “incontinent q'rticle" refers to pads, undergarments
* {pads held in place by a suspension'system of same type, such as a
belt, or ‘the like), inserts for absorbent articles, cabacity
boosters . for absorbent articles, briefs, bed pads, and the like,
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29 Its ribs. Such a structure is generally stretchable in al
directions. Ewvagbs@ime i nel astic fibers 86 coul d be added or aditavesezvesoséie
net . The topsheet 38 can, in still other alternative enbodi nents, be
manuf actured into a structure that is capable g8 stretching in nore than
one direction frommterials that are only capabl e of stretching in one
direction. FLG 17 shows an exanple of a process that can be used for
this purpose. The |efregardiessfofFwi@then thenhane ware dyadwlts x othescincontinent

coul d be used for cuttidigoms We§yiRhbTe FREHMUNE FRIETsathAB camtbe protiididivath
topsheets 38. The WEb ‘?h% rekltnesnsil?le rtl.omponents described herein are disclosed in U.S.
pPatent 4,253,461 issued to Strickland, et al. on March 3, 1981;
U.S. Patents 4,597,760 and 4,597,761 issued to Buell; the
above-mentioned U.S. Patent 4,704,115; U.S. Patent 4,909,802
jssued to Ahr, et al.; U.S. Patent 4,964,860 issued to Gipson, et
al. on October 23, 1990; and in U.S. Patent Application Serial
Numbers 07/637,090 and 07/637,571 filed respectively by Noel, et

al. and Feist, et al. on January 3, 1991.

The focus of the present invention is on absorbent articles
that are intended to be worn in the crotch region of the'wearer's
undergarments. However, the features of the present invention
could also be used in absorbent articles such as diapers. Diapers
are absorbent articles worn by infants and incontinent persons
that are fastened about the waist of the wearer.

Suitéble diapers that can be provided with the extensible .
features described herein are disclosed in U.S. Patent 3,860,003

jssued to Buell on January 14, 1975, and U.S. éatgnt.Application
Serial No. 07/715,152 filed in the name of Buell, et al. on June-
13, 1991. ' '

-The disclosures of all patents, patent abp]ications (and any-
patents which' issue thereon, as well as any corresponding'
published foreign patent applications), ind_publications mentioned
throughout this patent application are hereby incorporated by
reference herein. It is éxpreésly not admitted, however, that any
of the documénts incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.
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machi neé direction-(MD). - This is also the:direction the web 88 stretches.
The right sidgo®ks/grvge 17 shows a process of creating a nulti-PCT/&1Sp2/06056
stretch topsheet by cutting. the web. -of stretchable material at an
‘angle (or on a "bias" to thée nmachine direction)s In a variation of this
process, the web could be fed-in at an angle and cut in the same direction

-as shown in the conventional process. The resulting cut topsheet 38 w || be
able to stretch in two di3eclessa¥eth@dshown by the arrows near the cut
t opsheet s. Figure 17A shows that in stil|l other enbodinents, an

geonetry that is conduci.ve't % ﬁ %
partl CLH ar direction.article) is measured on EME Tens11e Tester, Mode 9A available

from EME, Inc., P.0. Box 187, Newbury. OH 44065, a constant rate
of e]ongatton tensy1e testing apparatus.

apertured film topsheet %ecgﬁzﬁp‘? tgr]qg} Qﬁdtm sQﬁ?ﬁ%y giébﬁ‘ﬁ. %%r J’tﬁXE%s@rbent

The EME Tensile Tester is provided with a computer that
provides an LCD readout of the distance the ends of the clamps are
spaéed from a reference home'position and the fbrces on the sample
when “the clamps are spaced various distances from the home
posit1on '

A1l tests are performed at 50% humidity and ‘at 730F. The
samples are carefully handled to avoid any stretching of the same
prior to performing the test. The tests should each be repeated
with samples taken from five separate products of the same type.
If any of the samp]eé.fa11 within the claimed range or limit, the
product ‘will be considered to fall within the scope of the
appended claims. ' '

A. Method to Measure Extensibility of One h
cm. ) Cen;er Strip. '

Step 1
Sample for Measuring Longitudina ibilj

Cut .2 l.d‘inch (2.54 cm.) wide strip from the center of the
absorbent article using a JOC Precision Sample Cutier, Model #1-12
available from Thwing-Albert, Philadelphia, PA. 'The'Strip used as
the sample for this method should be cut along the longitudinal
centerline ofi the absorbent article. The length of the strip
should run the full length of the portion of the absorbent article
from which the sample is taken.

_\
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In still other

enbodi nents, the topsheet 38 could be slit for

ext ensi bi | i t yW@93EI6i bed bel ow for the absorbent core. PCT{USR2{Q6056
ot her enbodi nents (shown in FIG 17B), the topsheet 38 can conprise - a
reversi bly necked material . ReverS|ny necked 7Pmterials generally conprise

materi al s that

| ongi-tudinally.

increase in wdth (rather than decrease) when extended -
Such '

ampl r Measuri ver xtens Ek i

A 1.0 inch wide strip is cut from parallel to the transverse
centerIxne of the absorbent article using the JDC sample cutter. '
The strip used as the sample for measuring the transverse
extensxbil1ty can be cut through any one inch wide section of the
absorbent article that runs parallel to the transverse centerline.
The sample need not run a10ng the transverse centerline.

The'sample-should, however, be cut through a portion of the ~
absorbent article so that the entire one inch width of the sample
conﬁists of at least one of the absorbent components of the
absorbent article. (The term “absorbent component" is defined
below.) - Thus, the sample should not be cut so close to one of the

" transverse end edges of the absorbent article that the sample

contains portions of the absorbent article at the end seal.

Samples for Measuring Both Longitudinal and

Transverse Extensibilit

A sample for measuring longitudinal extensibility should be

“cut from a first sample absorbent article. The sample fdr_

measuring transverse extensibility should be cut from a second
sample absorbent article of the same type as the first (i.e., an
jdentical product). (The same applies to any of the other tests
described herein when a sample is cut out of the product to
measure extensibility in a given directlon )

Step 2

Remove any adhesive Eover strip from thé sample. If the
sample has an adhesive fastener, eliminate any adhesive tack by
dusting the adhesive fastener with talc or corn starch.

. ; Thls Sheet Has Been Replace
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materials are useful in sanitary napkins because they are not subject to
the reductl oN W@ ol/efigs abi ity to cover a given area of the crqi€fRulba/bétde
wear er' s panties when the sanitary napkin is stretched. In fact, their
ability to cover the crotch area will increase shen they are stretched. As
shown in Figure 17B, if this increase in width is great enough, these
materials can be used to formflap-like structures when the sanitary napkin

"I's stretched. One suitable way of creati$epad3reversibly necked
material is described in U S Patent 4,965,122 issued Oct ober 23, 1990 'to
NMor man. (3) Additi onal St eps In addition to the

above, in preferred enbodﬁ-iﬁ’eiﬁb% sgmp]tehgnrestramed on a table with the body surface
facing upward. Measure the length of the sample to the nearest
0.1 inch (0.25 cm.).

The length of the sample; for the purpose of the appendea
claims, is the dimension of the sample that runs perpendicular to
the one inch width dimension. The length of the sample is
obtai_néd by measuring the length of the absorbent components of -
the sample. (This can be contrasted with determining the length
of the safnp]e by simply measuring the overall length of the
sample.) |

The length -of the sample is equal to ‘the length of the
longest absorbent component of the sample. If the- sample is
" folded or curved (i.e., when it is removed from its package),
flatten the ends of the sample prior to measuring the length of
this absorbent component. The sample is flattened by placing a
ruler on top of the samp'le and gently pressing down on the portion
of the ruler that covers the ends of the sample until the garment
surface at the ends lies flat against the table.

The term “absorbent -component”, as used herein, refers to
components that are generally used as the primary absorbent
component of the product, such as the absorbent core of the
product. It also includes absorbent componehts, such as the
secondary topsheets described herein that serve a wicking or
storage function. The term absorbent component, however, excl udes
comporients that are generally only used as the topsheet or
backsheet of the absorbent article. '

The measurement of the length of the longest absorbent
compo'ne'nt taken above should not include aﬁy- portions of the
absorbent component that may be located outboard of, or within any
end seal on the sample because these portions of the absorbent
component typically serve no absorptive function.
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present invention, at'least a portion of the topsheet 38°is treated with -

a surfactant é}l’;g @I gn be acconplished by any of the compn tﬁmébﬁ@iﬁﬁn
S A g

wel | . known t oS illed in the art. Sui t abl e net hods

the topsheet 38 with a surfactant are describ in a nunber of references,
i-ncluding U-S. Patents 4,950,264 and 5, 009, 653" ssued to Osborn, and in

U S. Patent Application Serial No. 07/794,745 filed by Aziz, et al. on
Novenber 19, 1991. The latter patent applicatg jeaches treating the
apertured fil mconponent of a nonwoven/ apert ure thernoplastic forned film
topsheet with a surfactant. The surfactant is preferably .

i ncorporated into the restClampsedch o endk@ft hthet hsampde| st ithef drensillef | kesting

Treating the topshe@&par%s téing 3aincﬁu(7f 8CER! mdeeaﬂﬁfp§ trhe cfaﬂlﬁgfﬁetth§8

nmor e hydrophilic. Thlf ﬁfgl ts, 1 n | |g§¢ p mitigtl ngl g gépdaheet

faster than it woul'd Yensifmtesheratee Sgt Sonthat theywid. i‘ﬂ?’hlf§%§‘f:he

i keI i hood that body d¢ther din oppdsite directions (that is, they wil'l pull at an angle
of 180 degrees). The sample should be centered in the clamps and
the clamping pressure should be sufficient to prevent any slippage
of the sample in the clamps (this . apphes to all of the test

- methods).

The sample should -be clamped so that the outermost edge
(i.e., the free end) of the clamps are approximately 0.5 inches
(about 1.3 cm.) inward from the end edges of the longest absorbent
component. The por;ions of the sample that may be located within

_or outboard of an end seal on the sample are excluded when
determining the location of the end edges of the longest absorbent
component for placing the c'lamps of the testing apparatus on the
sample. :

Step 5~ __

Set the gauge length of the tensile tester to the length of
the absorbent component (as m__easured above) less the amount of
absorbent component. ﬁatgria] clamped into each of the clamps
(typically 1 inch). Initiate the elongation with. a cross head
speed of 0.367 inches per second (0.93 cm. per second).

When the sample reaches the gauge length, tare the load cell
of the testing apparatus to zero. Set thg trigger point to begin
collecting data at 20 grams force. (The application of this

jnitial 20 gram force: typ'lcaﬂy pulls out at 1east some of any
s]ack that may exist in the sample.)

The_ force and extensibility measurements are taken at the

~desired times, and the test is completed. The initial length of
the sample is the measured length of the 1longest absorbent

I‘hxs ‘Sheet Has Been Rep lace
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flow off topsheet 38 rather than belng dralned t hrough the
t opsheet 38.

31 In QQfF
preferred en’ood?n%m{m6 the inner surface 38B of topsheet 38 is/b§ecurg§

in- contacting relation wth an underlying ? sorbent | ayer. This
contacting relationship results in liquid penetrating t-opsheet 38 faster
than if the topsheet 38 were not in contact an absorbent conponent.

However, it is not component. ,The force, for the purpose of the appended claims, is
the actual force reading on the testing apparatus when the above
procedure is foIIowed,

The cutting of the 1.0 inch strips is intended to minimize
-the effect of ény elastic strands in the longitudinal side
margins of the absorbent article on the results of the test. (The
absorbent articles of the present invention are preferably free of .
such e]astfc $trands. Optional elastic strands can, however, be
added.) ' | -

When measured according to this test, 1.0 inch strip of the
absorbent article is preferably capable of extension in the
Tongitudinal direction of greater than or equal to about 105%,
110%, 115%, 120%, 125%, or more, of its initial length when
subjected to a force of less than or equal to about 20, 50, 100,
150, 200, 300, 400, or 500 grams. The 1.0 inch strip of the
absorbent article is preferably capable -of extension in the
transverse direction when subjected to forces of the same amounts.
The strip can have a maximum extension under these forces of up to
110, 120%, 130% 140%, 150%, -160%, 170%, 180%, 190%, 200%, or more.
The limits specified in this specification can be combined in any
manner in the appended claims. '

The absorbent article may be capable of such extension as
measured by a 1.0 .inch strip in both the longitudinal and
transverse directions. In such a case, the absorbent article is
prefefab]y extensible in the amounts specified in the foregoing
paragraph. -

Although the absorbent article can be of any length,

" preferably, the absorbent article is worn in an undergarmeni ang
has a 1ongest absorbent component, such as an absorbent core, with
an initial length of less than or equal to about 12.0 inches. The

" width of the absorbent component of the absorbent article is

_ ThlS Sheet Has Been Replaced
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absol utely necessary to bond the face of the t opsheet 38 to the face of the
underlying | a The topsheet 38 can be nmaintained in c

an under| yi ngx’g@ga/r%-gﬁt corrponer__rt"' by appl yi ng adhesi ves between t?§§9 .

t opsheet and the underlying conponent, by ent a?ﬁl ing the fibers of the
~underlying l-ayer wi'th the topsheet, by fusing e topsheet 38 to an
~underlying absorbent |ayer by a plurality of discrete individual fusion
bonds, or by any meangréférably NekHetiant or equal td Gboud RO inchebpvand is more -

preferred type of fusion bo r d S roy,
structures with drai n®§&Fe: 3 gg%?gago'{r{ﬁﬁa‘gﬂr gg %ﬁgags\gnbﬁérhgg h (Pg%feﬁé on
under | yi ng absor bent rﬁlEeoilh&r hand e dapigadi e rhane Fbsarhent peoves M‘Féted‘esbﬂ labeut

in greater detail in a5 Pn%ﬁ@snthmJgtnaénuom 0Sqhttls N9 widlh.J101w Gdditiofd im
the names Of Gree, et s%lme emgogemgr?trg?e& bsorgegn]t article may have a ca'hper of less

than or equal to about 5 mm.

The absorbent article preferably has a force wall such that
the .strip requires a force greater than or'equa'l to 1,000 grams to
extend beyond 160%, 150%, 140%, 130% of its initial length, or one
of the other lengthis specified above.

The absorbent article is preferably also elastically
extensible or permanently deformable such that when the strip is
"extended to one of the above lengths, it is capable of recovering
to a recovered dimension that is less than or equal its extended
length when the extending forces are removed.

B. Method to Measure Extensibility of Absorbent
Article.

The sample used for this test is. the entire absorbent
article. This test is used only to measure the 1longitudinal
extensibility of the absorbent  article. The trans’versé_
extensibility is measured according to the preceding test method.

The entire absorbent article used as the sample in this test
should be tested fo'l'lowing steps (2) - (5) above, with the
following additional instruction when carrying out step (3).

If the sample. cannot be conveniently flattened (such as due

" to the presence of contracted elastics), the length of the lengest

absorbent component should be measured by allowing the sample to

unfold (if it is folded) and holding the sample in the curved

configuration that the samp'le is in when it is taken out of the

box, and measuring the 'Iength of the longest absorbent component
ThuoheetH
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B.. The Absorbent .Core - . (1) Ceneral CharaCteristiCS of

Preferred

Absor bent ‘Core Structures.

absorbent core 02% 'S p05|t|oned bet ween the topsheet 38 and the bggﬁnﬁeet
40. The absorbent core 42 provides the nmeansgy for absorbing menses and

ot her body *fl uids.
capacity nuch greater than the total anmount of fluid anticipated to be

The absowbﬂnta tadter’s4@ioth stapge meassre yalopgnphee arctifermed by the
conformabl e, and

absor bed.

conpri se

any mat er

-The -absorbent core 42 need not have an absor bent

E'ﬁﬂeﬁ\{'gtﬁ'rﬁ&g of tt‘ﬂe d096rber® Yrtfecieski n. It can .

used art for such purpose.

Tﬁeyabsorbent article is préferably capable of extension in
the longitudinal direction (i.e., along the longitudinal
centerline) of greater than or equal to about 105%, 110%, 115%,
120%, 125%, 130%, 140%, 150%, 160%, 170%, 180%, 190%, 200%, or

more;- of its initial length when subjected to a force of less than

or equal to about 20, 50, 100, 150, 200, 300, 400, 500, 600, 700,
800, 900, 1,000, or more grams. - (The forces for longitudinal
extensibility may be higher than those measured on the 1.0 inch

. strip by the previous test since the entire absorbent article is

used in this second test.)

The absorbent article preferably has a force wall such that - -

the strip requires a force greater than or equal to 1,200, 1,500'

or 2,000 grams to extend beyond 160%, 150%, 140%, 130% of its

initial length, or one of the other lengths specified above.

C. Method to Measure Stretch Relative to Product Shea
from an Undergarment. '

1. First Method -- 20 Gram Trigger.

The sample used for this test is the entire absorbent
article.

Lay the sample unrestrained on a table with the body surface
facing upward. Measure the length -of the longest absorbent

component of the sample to the nearest 0.1 inch (0.25 cm.).

Follow the same instructions for measuring the absorbent comppneni_
in step (3) of Test Methods A and B above. This test, however, is .
only concerned with the measurement of properties of the samplé in
the 10ngitud1na1 d1rectton (i.e., parallel to the 10ngitud1na1
centerline). :

ms Sheet Has Been Repl
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32 Non-limting exanples include natural ‘materials such as cormminuted wood -

pulp which is generally referred to as airfelt, creped cellulo ‘aisﬁ&’
hydr ogel -forrﬁvgg”’%Mrmr gelling agents, nodified cross-Ii gg"é’(})g@g

cellulose fibers (descri bed below), capillagry channel fibers, absorbent
f oans, absorbent sponges, synthetic staple fi rs, polymeric fibers, peat
noss, or. any equivalent material or conbinations of materials. - The
polynmeritc gelling agents |isted above nay al so be referred to as "absorbent

gelling material S or Sul%egct?g Ssoacngfemhas an adhesive. fastener, remove any adhesive

cover strip from the sample. Take a'sti‘ip of cotton fabric #429W
'(standard 3 inch width) manufactured by Test Fabrics, Inc. of
Middlesex, NJ, and cover 1.0 -inch (2.54 cm.) of the fastener at
one end of the fastener. -

The sample can be p1a¢é.d under an ultraviolet lamp to aid in
determining the end of most adhesive fasteners. Eliminate any
adhesive tack on the remainder of adhesive fastener by dusting the
uncovered portion of the adhesive fastener with talc or corn
starch. '

The strip of cotton fabric should be long enough so that its
free end (unattached end) extends at least 0.5 inch (1.3 cm.)
beyond the end edge of the sample (i.e., the actual end edge of
the product including absorbent and nonabsorbent components)
adjacent to the 1 inch portion of the fastener that the cotton
strip covers. ' ' :

Apply 0.25 psi. of pressure for_ a period of 30 seconds
uniformly (with a weight) to the cdttq_n surface to attach the
cotton fabric to the fastener. If the panty fastener is not
adhesive, attach the sample to the cotton fabric in the manner
the fastener would ordinarily be placed in .the wearer’s
undergarment. - ' '

Clamp ‘the end of the Samp‘l'e that is not attached to the
cotton st'rip in the tensile testing apparatus using a 3 inch (7.6
em.) clamp. The sample should be clamped so that the outermost
edgé (i.e., the free end) of the clamp is approximately 0.5 inches
(about 1.3 cm.) jnward from the end edge of the absorbent
component. If there is more than one absorbent component, the
sample should be c.'lhmped so that all of the absorbent components
are grébb’ed by the clamp. In other words, the sample is clamped
about 0.5 inches from the end of the absorbent component(s).

“This Sheet Has Been Replaced
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mat eri al s". Polyneric gelling agents are those materials which, upon.
cdntact with I uch as water or -other body |iquids, inbibe such

i qui ds and th 8’? m hydrogel s. In this manner, |iquids dls%ﬂgﬂﬁﬂﬁmﬁﬁpo
t he absorbent core 42 can be acquired and hel dghy t he pol ynmeric gelling
agent thereby providing the articles herein wth enhanced absor bent .
capacity and/or inproved liquid retention per f or mance. The pol yneric

gel ling agent which is eWW@Qhénfﬁebeerabsprther&otea{ etfh?p Whtd teermaHymch
conprise particles 41 of a s ntlad%j/fwgter nsolu
nfar®

en ot t & i iﬂﬁgpt '?*/r& clam
cross-linked, partiall aMReut "Tl 78 Bt AP 80P bis jcdpmp
‘The term "particles'sp thatuthed free endh of cthe ¢lampriusd gomes i intesconbactnyithothe

such as in the form ofy.pRddtebnd ef!éé"é?stheoﬁanfpﬂ@er%e c'lamps 'Bli'et&e'ﬂ&isﬁihe tester

characteristics of one basic tygﬁ Re ]ﬁgng f@q’ %"((f rlc udi n

limted to the prefer @8 $§held erdY’s Pultad gegr Adr &8 nt eaﬂﬂectegb%

of net hods whi ch can liests) This will .impart shearing forces which tend to separate.
the fastener and the cotton strip from each other. B

. Set the gauge length of the tensile tester to the length -of

the absorbent component (measured above) less the amount of

~ absorbent component material clamped into each of the clamps

(typically about 0.5 inch). Initiate the elongation with a cross

head speed of 0.367 inches per second (0.93 cm. per second). When

the sample reaches the gauge length, tare the load cell of the

testing apparatus to zero. Set the tngger point to begin
collecting data at 20 grams force.

The force and exten.sibility measurements are taken at the
desired times, and the test is completed.

The absorbent article is preferably capable of extending at
Jeast about 110%, 115%, 120%, 125%, 130%, 140%, etc. of its
initial length before it is subjected to a force of an additional
1,000 grams, or before the forces exerted on the sample cause the
fastener to separate from the cotton fabric when tested under the
above test (Test Method (€)(1)).

2. Second Method -- 50 Gram Trigger.

The san@ple used for this test is the entire absorbent
article. .This test is only concerned with the measurement of
properties of the sample in the longitudinal- direction (i.e.,
parallel to the longitudinal centerline).

!“rn Sl'eet Hﬁs Been Replaced
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used for preparing these pol yner particles) are descri bed in greater- det ai |

ool G oAy

53 issued to Gsborn and the patents incor
nt, the disclosures of which are all mc&?ﬁzﬁ%{ﬁﬁ@

reference herein. (The absorbent cores 42 descgjbed herein need not include
super absorbent material particles, however.) ~ Suitable cross-linked
~cellulose fibers for the absorbent core are described in U S. Patent

4,888,093, issued Decenmber a}S%nel 95fp1é unvetraimid 8h.a thbie with aRé bbd$ZslirBice

i ssued Apri l

18, 1989 ftaging-downward. If the sample has an adhesive fastener, peel

back enough of any adhesive cover strip to expose about 2 inches
(about 5 cm.) of adhesive on one end of the sample.

Take a strip of cotton fabric #429W (standard 3 inch width)
manufactured by Test—Fabrics, Inc. of Middlesex, NJ, and cover 1.0
inch (2.54 cm.) of the (exposed) fastener material at the end of
the fastener. The sémp]e can be placed under an ultraviolet lamp
to aid in determining the end of most adhesive fasteners. The
pdrtion of the i"as_tener _covered by the cotton should be
representative of the 'f'asteni'ng' surface. Just place the cotton
strip on the 'fastener. Do not ép‘p-'ly pressure at this point.

The strip of cotton fabric should be long enough so that its
free end (unattached end) extends at least 0.5 inch (1.3 cm.)
beyond the -end edge of the sample (i.e., the actual end edge of
the prbduct including absorbent and nonabsorbent. components)
adjacent to the 1.0 inch portion of the fastener that the cotton
strip covers. A strip of cotton which extends about 3 inches
(about 7.6 cm.} beyond the end edge of the sample is sufficient
for many samples. o ' ' :

Measure and mark a transverse line 0.5 inch (1.3 cm.) from
the edge of the longest absorbent component at the opposite end of
the sample (the end that will be the attached end of the sample). ‘
This mark serves as a guide for the location of the clamp of the
tensile tester at this end of the sample. )

Apply 0.25 psi. of pressure for a period of 30 seconds
uniformly (with a foam-covered weight) to the cotton surface to
attach the cotton fabric to the fastener. If the panty fastener
is not adhesive, attach the sample to the cotton fabric in the -
manner the fastener would ordinarily be placed in the wearer’s
undergarment. Remove the weight. Remove any remaining .rele'ase
paper. Eliminate any adhesive tack ‘on the remainder of any |

_adhesive fastener. This may be done by dusting the uncovered

portion of the adhesive fastener with talc or corn starch.
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33, Dean, et al.; US. Patent .4, 889, 595 | ssued Decenber 26, 1989 to
Schoggen, et Pat ent 4, 898 642, issued February 6, 199

et al.; and U. 95’[’?& 4,935, 022 i ssued- June 19, 1990 to Lash gﬁ&s@%
Pat ent Appllcatlon Publication Nos. 0 427 316 Ageﬂuio 427 317 A2 publi shed
in the name of Herron, et al. on May 15, 1991; and EPO Patent -Application
Publ i cation No. 0 429 112 A2 published in the nane of Herron, et al. on Muy

29, 1991. Sui tabl e capillahy channel fibers (that is, fibers having
channel s formed therein, r%héyemorbft *tﬁérfﬁ\ibﬁﬂrtﬂt Sigr fnaeesitafcﬁéatibe the
absorbent core are descrlb gr eat er

-
bel ow, in EPO Pat ent Aﬁ?ﬂtPEafttl"E)Pl ’(5‘ She’ tSEﬁ‘L' itﬁ“%’??e&pﬁﬁagggr"slﬂé) 13913“: akld®
in the aforenenti oned 6 Ichanpy. Clisen rsaimp el Isbaulpabem'lammﬂ isoathatnthe outermost

. edge (i.e., the free end) of the clamp is 0.5 inches (1.3 cm.)
inward from the end edge of the absorbent component. If there is
more than one absorbent component in the 1/2 inch region, the
sample should be clamped so that all of the absorbent components
are grabbed by the clamp. In other words, the sample is clamped
0.5 inches from the -end of the absorbent component(s).

- Place the free end of the cotton strip into the other 3 inch
clamp. The free end of the cotton strip is placed in this clamp
so that the free end of the clamp just comes into contact with the
nearest end edge of the sample. Care should be taken not to clamp
any portion of this end of the sampie. The clamps of the tensile
tester are set so they will pull at 180 degrees (as “in the
preceding tests). This will impart shearing forces which tend to
‘separate the fastener and the cotton strip from each other.

Set the distance between the clamps of the tensile tester so
there is excess material {or slack) in the sample. Thus, the:
sample should not be under tension at this point.

- Initiate the elongation a cross head speed of 0.367
inches per second (0.93 cm. per second). If the sample has an
adhesive fastemer, the elongation should be initiated within 30
seconds after the removal of the 0.25 psi. foam covered weight
used to fasten the sample to the cotton strip. Set the trigger
point to begin c011écting force and elongation data at 50 grams
force. The cross head should travel until the cotton separates
(i.e., Shear$)~from the 1.0 inch section of the sample’s fastener.

The force and extensibility measurements are taken at the
desired times, and the test is’ completed. The guage length used
to calculate % elongation is the linear distance from the free end
of the stationary jaw (the jaw that clamps 0.5 inches inward from

"~ This Sheet Has
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Sui t abl e absorbent cores conprising foans are described in U S. Patent

Appl i cation SdeJé . 07/ 743,839, 07/743,950,- 07/ 743,947, angQ/i3ressd
(P&G Case Nos, 4 , 4452, 4453, and 4453R). The first, third and fourth
applications listed were filed in the nanes of 8esMarais, et al. The second
application-listed was .filed in the nanme of Young, et al. The -

~first three applications were filed on August 12 .1991 n he. f gur t
February 12, 1992. thejand | ofothe apgsqrden o‘f‘f’ﬂ\p?%q“ﬁ afgﬁﬁsgné\rgfd crﬁ%@(}
i n European Patent Appppesitée ciheOeriiO6f 20€ sBmple adhere&ﬁ@otmnptm strip) to the

eonpri sing sponges ar r i€ dde ot the BREGFELRcOIRNSBR sampIdi! Sabeeted

- French Patent 2,203, 8 79'6&02 édﬁeg%dcfp?ﬁﬁna* osui t abl e absor bent c‘gr es thaj'?acan
be provided with extet8i ¥ orams af depsde {¥EH- in the fol l owing references:
U.S. Patents 4,773,903 and 4, 865,596 issued to Wisman, et al. on

Sept enber- 27, 1988 and Septenber 12, 1989, respectively. These patents
~ disclose conposite absorbent structures conprising webs of '

The absorbent article is preferably capable of ‘extending at
least about 110%, 115%, 120%, 125%, 130%, 140%, etc. of its
initial length before it is subjected. to a force of an additional
800 or 1,000 grams, or before the forces exerted on the sample
cause the fastener to separate from the cotton fabric when tested
under the above test (Test Method (C)(2)).

The ~tests in Tést .Method c aré intended '.to simulate the
conditions under which an absorbent article will stretch when
* attached to an undergarment .

D. Method to Measure Rate of Return of Absorbent
rticle Having Elasticity.

The sample used for this test is the entire absorbent
article. This test is also only concerned with the measurement of -
properties of the sample in the longitudinal direction (i.e.,
parallel to the longitudinal centerline).

_ "Measure the maiim_um longitudinal extension of the sample at
1,000 grams force using Test Method B above.

The following test is conducted by hand. Remove any adhesive
cover strip from the sample. If the sample has an adhesive
fastener, eliminate any adhesive tack by dusting the adhesive
fastener with talic or corn starch. '

 Place a ruler with a scale in either 0.1 inch increments or 1.
mm. increments on a table.

This Sheet Has Been Replaced
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ent angl ed blomn n1crof|bers substantial | y nonabsorbent crinped staple

fibers, part hydrogel form ng ‘polymeric gelling agen
hydroph| lizing agenf’ 6 5’%[‘?(1%2@6356

sui tabl e absorbent core materials conpri se nlxgpres of nelt blomn el astic
fi bers and absorbent materials. One such core material conprises. a

hydr o- ent angl ed conposite of cotton and nelt blown fibers known as product
#7102-102 avail abl e from Brisprond entl of the sample with one hand. The end of the

sample should be grasped approximately'l 1/2 inches (about 3.8
cm.) from the transverse end edge of the product. The sample
should be held so that it is as flat and horizontal across its
width as possib]e )

Hold the sampie'either over the ruler or next to the ruler
with the body surface of the sample facing upward so that the
scale on the ruler can be observed throughout -the test. The sample
should be held so that the portions of the sample approximately
0.5 inches (1.3 cm. ) inward from this fixed end of the sample are
f1rm1y "held even with the beginning of the scale on the ruler
throughout the test.

Place a digital stop watch which can record time to the
nearest 0.01 second next to the ruler and the sample{ Position a
video camera over the articles on the table so that the sample can
be observed and the elapsed time on the stop watch can be
simultaneously observed and recorded to the nearest 0.1 second.

Grasp the other transverse end edge (i.e., the free end) of
the sample. The_sampie should be grasped at an area approximately
two inches (about 5 cm.) wide centered -about the léngitudinal
centerline. The sample should be grasped in this area about 0.5
inch (about 1.3 cm.) inward from the end edge of longest absorbent
component. (The 0.5 inch distance should not include any portion
of the absorbent component in or outboard of a product end seal as
described above.)

"Turn on the video recorder and the stop watch. = Gradually
extend the free end of the sample so that the sample extends to
its maximum extension at 1,000 grams (measured earlier) or to 120%
of its original length, whichever is greater. The extension
process should be completed in less than or equal to 30 seconds.

Release thg free end of the sample. The timing on the stop
" watch starts when the free end is released.

This Sheet Has Been Reﬂ

| DAL




Si ppsonville, South Carolina. In other efbodi ments, the cotton coul d be

replaced wit h sorbent materials such as ‘FSA fiber Type '
avail abl e from{(r?:lgg Zﬁ%l ds Fibers, Ltd. West Mdl ands, England. pethuSh/dodés

Alternatively, two plies of a material such asgghe above product #7102-102
coul d be I am nated together with a particulate polymeric gelling agent in

" between and provided with extensibility to produce a highly absorbent

ext ensi bl e | am nat e. " Determéwkdi theondisthaceabibe bsampleor recbéfersantard its

conprised of many mat %ﬁﬁ gl d?ﬁf?rt{v bgﬁld hﬁ;eﬁlﬂmgs ,peltg'%ssucl tqlg[._gvefrortoum aﬁs

topsheets. In order ese erlal

be absorbent or used ©RigidA) u}ﬂ'}ﬂﬂbr?tvmti‘h deg e aBSU\tﬁeh’f ‘ﬂﬂﬂ-ﬂﬂ dack F'(S‘F "Video
_instance, the absor benhpec@hea 43devovisiebte cocgrdes ddams by framel ahd rabseiviing aany

:to the elastic scri m b %cfﬂn':&g%? smp’l‘@' th absorbent fibers adhered
- therefo. :

Calculate the rate of recovery by d1v1ding the distance the
sample retracts (converted to centimeters) by the time required to
travel the corresponding distance. This completes the test.

The sample in Test Method D can also be clamped into the
clamps of a tensile testing machine, and the test performed in a
similar manner with one end of the sample being placed in a
stationary clamp, and the other in a clamp that is capable of
jntantaneously releasing that end of the samp'le at the deswred
time.

When the absorbent article is subjected to tensile forces to
extend said absorbent articie along its longitudinal centerline '
to: " (a) its maximum extended length at 1,000 grams, or (b} 120%
of its original 1ength', whichever is greater, and said temnsile
forces are removed, said absorbent article, if extended to its
maximum extended length, recovers from (a)(i) its maximum extended
length toward its vrecovered length (a)(ii) a distance of its
maximum extended length less 10% its original 1length, or if
extended to 120% of its original length, recovers to 110% of its
original length at a rate of 'rgcbvery' of less than or equal to
about 20, 30, or 40 cm./second. ' '

While pai‘ticular embodiments of the present invention have
been illustrated and 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. - ' :
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(2) Providing-the Absorbent Core Wth Extensibility. There are
many . possi by o3/¢s8eNsi bl e absorbent - core enbodi ments.  TpepAIs92/06056

include, but are not I|imted to the enbodi ments descri bed bel ow. The
conmponents of the enbodi rrents descri bed bel ow ggan al so be conbined in any
sui't abl e manner to formadditienal enbodi nents. (a)

Lam nat es red enbodi ment shown in Figure 2, the
absor bent cor ”[mmm&ﬁ@ e. The lam nate is conprised of a |ayer of
super absor bent po cymer , such as in thgLafi@s m of particles 41,

di sposed between two air-laid tissues, first and second tissue Iayers (or

"upper” and "lower" tissue layers) 43 and 47, respectively

1. An extensible absorbent ‘article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, ™2 transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent

. component positioned between said liquid pervious side and
said 1iquid impervious side, wherein a 1.0 inch wide strip -
having an _inii:ia’l ‘length cut from s';id absorbent article
along a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of -
extension of greater than or equal to about 110% of 'its
initial length when subjected to a force of less than or
equal to about 500 grams.

2. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a:
longitudinal centerline, a transverse centerline, a liquid
pervious side, a ‘!i'quid impervious ' side, and an absorbent
‘component positioned between said liquid pervious side and .
said liquid- impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
a section of said absorben_t_'article that is parallel to said
transverse centeﬂihe is capable of extension of greater than
or equal to about 110% of its initial length when subjected
to a force of Tess than or equal to about 500 grams.

3. An extensible absorbent article for wearing in the crotch
region of an undergament, said absorbent  article having a
longitudinal centerline, a transverse centerline, a liquid
.pervibus side, a liquid impervious' side, and an absorbent
component positit_med between said liquid pervious side -and

. said 1iquid impervious side, wherein:

- This Sheet Has Been Rep laced
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35 The first and secona Tissue Iayeré 43 and 47 provi de cont ai nnent

‘of the sup i nprove | ateral veaki86b/6dosé e
absor bed exu Q?/ﬂ g”lmlm[lm“umlmuﬁt core 42 and provi de a degree of
absor bency. The tlssue *ayerst43vamd 47 can be conprised of a single
~tissue web which i's folded with the superabsorbent naterial particles 41

bet ween, - or two separate sheets of the.same (or dlfferentz tissue
(a) a 1.0 inch wide strip having an initial length is cut

from a longitudinal section of a first sample absorbent.
article that is- centered about said longitudinal centerline
is capable of extension of greater than or equal to about
-110% of its initial "I.ength when subjected to a force of less
than or equal to about 500 grams; and

(b) a 1.0 inch wide strip having an initial length is cut
from a transverse section that runs parallel to the
— transverse centerline of a second absorbent article of the
~ same type as the first absorbent article is capable of
extension of greater than or equal to about 110% of its
initial length when subjected to a force of less than or
equal to about 400 grams. '

4. An extensible: absorbent artic'le.. for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal cent’eﬂine, a transverse centerline, a liquid
pervious side,' a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
along ‘a longitudinal section of said absorbent article that
js centered about said longitudinal centerline is capable of

- extension of greater than or equal to 'abbut 110% of its
initial length' when subjected to a force of less than or -
equal to about 500 grams. '

5. An extensible absorbent article for attaching to and wearing
' in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid ‘impervious side, and an absorbent
component positioned between.said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
along a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of

This.Sheet Has Been Replac
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A sui tabl e |lam nate is a suEerabsorbent | am nat e known as WATER-LOCK L-535

avai l-abl e fr owg $8701386i n mlmwﬂ ation of Miscatine, PERAISI2/06056
(WATER- LOCK registered T :um’;l ng Corporat ion). Such :

super absor bent | aninates are “di cl'bsetl i U.S. 9%Patent 4,467,012, issued to
- Pedersen et al. on August 21, 1984, U S. Patent 4 260, 443 issued, to

" Lindsay et al. on April P t 0 e .
Kramer, et al. on March ngéeﬁgg%\ ad?dgue%]er Qi.?{ﬂ é‘ég] @% lg (riéé’gZOfce{ﬁs
be made extensibl e by makinig iahelengih Y"P@msﬂ'l’l@&&@d pher ﬁ?&% %ﬁﬁeéﬁ‘ﬁ"?@%

and 200% stretch (i.e., ca@ﬁbl o abotx BOM @rams.bet ween about 120% and 300% of
Its original |engt h) Such tlssue sheets can be nmade by. a nunber of
processes. The tissue paper ' one .enbodi nent, be

conventional |y creped6ti s3be abﬂmbeemnpi@e of612ins8 capphiscef exyensdon gmeadery.

tissue that is run throughng CabscPd rnwreﬁe&% initial 1éhgeﬁmfene§b@,ﬁwémtt% a
the tissue may be made by _a sw}
force o "iess than or equal to about 200 grams.

_ 7'. . The absorbent article of Claims § or 6 wherein said absorbent
— - ‘component has an initial length of less than or equal to
- about 12.0 inches. ‘ -

8. The absorbent article of Claim 4 wherein said 1.0 inch wide
strip is capable of extension to an extended length of
between about 110% and 150% of its .initial 1length when
subjected to a force less than or equal to about 400 grams.

9. The absorbent article of Claim 8 wherein said 1.0 inch wide
strip. is capable of extension to an extended length of
between about 110% and 140% of its initial iength when
subjected to a force less than or equal to about 400 grams.

10. The absorbent article of Claim 8 wherein said 1.0 inch wide
strip is capable of “extension to an extended length of
between about 110% and 130% of its initial length when
subjected to a force less than or equal to about 400 grams.

11. The absorbent article of Claim 8 wherein said 1.0 inch wide

' strip is capable'.of_. extension to an extended .length of
between about 110% and 120% of its initial length when
subjected to a force less than or equal to about 400 grams.

12. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
1ong1tudma‘l centerline, a transverse center'line, a liquid
‘pervious S'lde, a liquid lmperwous side, and an absorbent
‘component posxtmned between said liquid pervious side and

_-R.%
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varlatlon of the process descrlbed in U S Patent 4,191,609 issued to .
Trokhan on Marwd 93/0118680, lmll!ﬂmimlﬂlwmr variation of the prCCTSESS/06056
described in U S Patent to Trokhan on July 16, 1985, or
the processes described in Europeah Patent App$2cation Publicati on Nos. WO

92/ 00414, WD 92/00415, and WD 92/ 00416 published January 9, 1992. In t he

“latter cases, the tissue _nm de exten5|b e b
fol |l owi ng procedures adjsﬁk%/llﬂﬂuﬁém%?{al s f“{’?fe "ﬁ%’%tqgr bf de"'f@ 'bldﬁvﬂfe'p
addi ti onal creping; tail ohavipg: ae iofitialciengtht i< subf fromea plopgitudinad \weckion

region to allow a certaingpmyyid. %s:ﬁ%@ﬂ Chrtiele BNat' eYPViottere® REAR y\ﬁ*a

fromthe Yankee dryer ear Lll)r(langtu fnal Ocenieral de is capable of extension that is:

(i) greater than or equal to about 105% of its initial
length when subjected to a force of less than or equal
to about 150 grams, and

(i1) greater than or equal to about 120% of .its initial
Tength when subjected to a force less than or equal to
about 400 grams.

13. The absorbent article of Claim 4 wherein said 1.0 inch wide
strip requires a force greater than or equal .to 1,000 grams
to extend beyond 160% of its initial length.

14. The absorbent "article of Claim 11 wherein said 1.0 inch wide
strip requires a force greater than or equal to 1,000 grams
- to extend beyond 150% of its initial length.

15. The absorbent article of Claim 14 -wherein said 1.0 inch wide
strip.requires a force greater than or equal to 1,000 grams .
to extend beyond 140% of its initial length.

. 16. The absorbent article of C‘laim 15 wherein said 1.0 inch wide
strip requires a force greater than or equal to 1,000 grams
to extend beyond 130% of its i'nitia'l'_'lengt’h.

17. The absorbent article of Claim 5 wherein when said 1.0 inch
wide strip is 'extended to an extended length that is greater
than or equal to 150% of its initial length, said strip will

~ recover to a dimension that is less than or equal to 150% of
its initial length when extendi_ng forces are removed.

18. The absorbent .articIe'of Claim 5 wherein when said 1.0 inch
wide strip is extended to an extended 'Iength' that is greater

This Sheet Has Been R
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36 before it is sub"J ected—to—further drying to give it.a creped effect.

I N alternativ mhgrent no or very | ow initi @CTONSIE060561
be creped afte am nati I!!ui“aﬁma!ﬂ toceSS in this case could occur by
passing the |am nate thr ol I s gguch--that they would yield

a corrugated |l amnate tissue with stretch in the range of 20%to 200%
(capabl e of extending between about 120% and .300% of its_original |engt h%
The corrugations shoul d bethaerqreagiaduterl20% afhdtsiiindtial olengthgsaid srip will

gﬁ;gteghby adher: zgat Lg' ﬁ;%%ﬁg»{ége%&'aat uvﬁeremoetha’erits ;%Jsetﬂa%ﬁaﬁqeatmgqizoﬁof
the surface. This could be’téomait"??l' je%n@ensgﬁepg}ng 6 '%eg e AdHODE.

19. The absorbent article ‘of Claim 4 wherein a 1.0 inch wide
strip having an initial length is cut from a transverse
section .that runs parallel to the transverse centerline of a
second absorbent article of the same type is capable of

. extension of greater than or equal to about 110% and less

.~than or equal to about 170% of its initial length when:
subjected to a force of less than or equal to about 400
grams. ’

20.. An extensible absorbent article for attaching to and wearing
" ijn  an undergarment, said absorbent article  having a
'longiiudina'l centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent -
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial 'Iength and an extended length cut from said
absorbent article along a transverse section of said
absorbent article that runs parallel to the transverse
centerline of said absorbent article is capable of extension
i:o an extended length of between about 110% to about 170% of
its initial length when subjected to a force of less than or
equal to about 500 grams.

21. An extensible absorbent artic'le for attaching to and wearing
~ 4n an undergarment, said absorbent article having a
Jongitudinal centerline, a transverse centerline, a liquid
pervious sfde, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length and an extended-length cut from said
absorbent article along a transverse section of said
absorbént article that runs parallel to the transverse
centerline of said absorbent article is capable of extension

This. Sheet Has Been Replaced




to the step of renoving H‘re—papef—meb—f—r-mﬂ—a Yankee dryer described in the
af or enent i onegvg=b¥0 285 ent I n anot her rel at ¢gtt/Us92/06056
enbodi ment, the | am nate !‘"@!m‘ !Hl“k pressing a pattern into it
while the lanminate is on or 9stance, a pair of flat

pl ates could be used to |rrpress a pattern into the Iam nat e sim'lar to that
shown in U S. Patent 4,578,068 issued_to Kramer

alternative enbodiments, -than| exfiended 1engthpef @Gf“‘e@ﬂ %qq"? ltlg"p?‘b\?ibﬂ'ét afo% of
extensi bl e absorbent cor ¢tstinisgtalirkength mgursubadcaeutow: forae dfhless than or

particularly preferred e h bent core 42 is a lamnate as
~ descri bed above whijch |sngﬁ?"ﬁt] psg?'}tpg? ﬁy slitted for |ongitudinal

extensibility. FIG 19 shows an alternate absorbent core that is slit at
the central region, aps, T abaérbehheurtem of (a® B wherdigus#id 200 TR Wide

an alternate absorbent cgryt gt digsd S W SRABR4EP T Hikbihaad ! 1hAER°IoF,

Any. ot her sui-t-abl e shape ertures can
: between about 11 and 150% of its initial length when

subjected to a force less than or equal to about 400 grams.

23. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said 1iquid impervious side, wherein:

{a) a first 1.0 inch wide strip having'an initial length is
cut from a longitudinal section of a first sample absorbent
article that is centered about said longitudinal centerline
is capable of extension of greater than or equal to about
110% of its initial length when subjected to a force of less
than or equal to about 500 grams, and

. {b) a second 1.0 inch wide strip having an initial length is

cut from a transverse section that runs parallel to the
transverse centerline of a second absorbent article of the
same type ‘as the first absorbent article is capable of
extension of greater than or equal to about '110% and less
-than or equal to about 140% of its initial length when
subjected to a force of less than or equal to about 400
grams

24. The absbrbent article of Claim 23 wherein said first and
second  strips are capable of extension of greater than or
. equal to 110% and less than or equal to 150% when subjected

to a force of less than or equal to about 300 grams.

-_—
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Q her types of slit abWe described in European Pat ent

Appl i cation | d |
on July 24, 1@ d3ﬁﬂty§(,0n

| ongi t udi nal and end edg
preferably sealed to pre

25.

26.

Nunber iﬁ“g““m publ i shed by Lion F@flﬁﬁb%&@%
37
&“\m“\!“ he sasi tary napkin 20 are
vent the w cking and -

The: absorbent artlc'le of C'laun 23 wherein said first and
second strips are capable of _extenswn_of greater than or

equal to 110% and less than or equal to 130% when subjected
to a force of less than or equal to about 250 grams.

An extensible absorbent article for weering in the crotch.
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, an initial

. Tength, a liquid pervious side, a liquid impervious side, and

‘27.

28.

an absorbent - component positioned between said 1liquid
pervious side and said liquid impervious side, wherein said
absorbent article is capable of extension along said
Jongitudinal centerline of greater than or equal to about
110% of its initial length when subjected to a force of less
than or equa‘l'to about 1,000 grams.

An extensible absorbent article for wearing in the crotch
region of an undergarmeat, said absorbent article havmg a
1ong1tud1na'| centerline, a transverse centerline, an initial
Iength, a pair of spaced apart longitudinal side margins, a
liquid pervious side, a 1liquid impervious side, and an
absorbent component positioned between said liquid pervious
side and said liquid impervious side, wherein said absorbent
article is free of elastic strands in its longitudinal side
margins, and is capable of extension along said longitudiné'l
centerline of greater than or equal to about 110% of its

initial length when subjected to a force of less than or

equal to about 1,000 grams.

An extensib’le absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
Tongitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid ‘impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid. impervious side, wherein a 1.0 inch wide strip
having an initial length cut from a section of said absorbent
article that is parallel to said transverse centerline is

- This Sheet-Has Been- ‘Repl
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expuI5|on of "liquid or Iiquid- contalnlng Super absor bent material from the

napki n when 'Wd ﬁ%@nd m the edges 42C and 4ggrAlsob/dose
absorbent core ﬂﬂ" Qan seal ing the edges of the entire
sani tary napkin. The edges e ncoke may,96f or exanpl e, be w apped or
covered by a tissue layer. In other alternative enbodiments, the edges of

the tissue may be fol ded, or otherw se manipul ated to prevent _the mﬁcklngx
and expul sion of |iquid ctapabtpiiofi- eXension g%‘ﬁﬁ@"abﬁﬂ BEneQUHt 19 jakput 11
particles 41 fromthe corgr 42s Wl tinerengoie wWhen ealbjectied Uty at Perceesf Meserthad

the sanitary napkin 20 shoul o] | engthening (i.e., .any seal is
intended to remain for th¥ aﬂ?*ﬂt &%%ﬁgﬁkfwg%%’% ‘of the sanitary napkin.)

In any of the | am nate absorbent core enbodi-nents described above, a sheet

of other any other kn@iwn gPsGitbrRéTb1EBitRbriEnE articldi fier Mhrrgotml ithe t @ebttw

o0l d repl ace t he cel | ul R PE o an; pisRgagehte hvd asR¥BiatCakEicit JBving 13 .
basi s wei ghts of longitudinal —centerline, a transverse centerline, an
absorbent article initial length, a liquid pervious side, a
1iquid impervious side, and an absorbent component positioned
between said liquid pervious side and said liquid impervious
. side, wherein: '

*(a) said absorbent article is capable of extension along said
longitudinal centerline of greater than or equal to about
110% of the absorbent article initial length when subjected
to a force of less than or equal to about 1,000 grams; and

(b) a 1.0 inch wide.strib having a strip initial length is

cut from a transverse section that runs parallel to the
transverse centerline of said absorbent article is capable of

extension of greater than or equal to about 110% of its

initial length when subaected to a force of less than or
equal to about 400 grams

30. An extensible absorbent article for attaching to and wearing
jn. the crotch region of an undergatment, said absorbent
arii;1e having a longitudinal centerline, a transverse

' centerﬂine,‘ an initial length, a liquid pervious side, a
liquid impervious side, and an absorbent compohent positioned
between said liquid perv{ous side and said liquid impervious
side, wherein said absorbent article is capab]e of extension
along said longitudinal centerline of greater than or equal
to about 110% of its initial length uhen subjected to a force,
of less than or equal to about 1,000 grams.

31. The absorbent arttcle of Claim 30 wherein said absorbent
- component has a length of less than or equal to about 12.0
inches.

e —
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the tissue |ayers could al so be varied béfméen | ayers.

b
Structures Gwotosioi7se r bent ' PCT/US92/0605(6 )
Mat eri al s and Superabsormm'rﬂmmﬂ)mgrﬂﬂ The absorbent core 42 coul d,
i nstead of conprising a | anihatie strscture, b8 conprised of a mixture of

t he absorbent materials and superabsorbent .fmaterials described above.-

For exanple, mxtures of superabsorbent nmaterials wth airfelt,

nodi fied cross-linked cellul ose fibers cross-1linked .carboxy nethyl

cel ul ose such as t h&2.dckher abssatbent ereiclpaekflaim 37having Psﬁﬁb‘@e!'o“ Tess

CGellert on Cctober 9, lg%anmagqmseo abdut Stmwer absorbent materials can be
used to nmake thin webs. These thin webs nay then be creped, ring-rolled,

slit, or otherwi se manipulated as described herein to groduce an .
extensi bl e absor bent 33corthedébsorbent article of Claims 30 or 32 capable of extension

along said longitudinal _center'l_me of from between about 115%
to about 150% of its initial length when subjected to a force
of less than or equal to about 1,'000 grams, and requires a
. force greater than or equal to about 1,500 grams to extend
beyond about 160% of its in1t1a1 length.

34. The absorbent article of Claim 30 wlnch is capable of
extension of between about 120% and 170% of its initial
length when subjected to a force of greater than or equal to
about 20 grams and less than or equal to about 1,500 grams.

35. The absorbent article of Claim 34 which is capablé of
extension - of between about 120% and 150% of its initial .
length when subjected to a force of greater than or equal to-
about 20 grams and less than or equal to about 1,500 grams.

36. The absorbent article of Claim 34 which is capable  of
extension of between about 120% and 140% of its initial
"Iength when -subjected to a force of greater than or equal to
_about 20 grams and less than or équal to about 1,500 grams.

3'i. The absorbent.'artic‘le of Claims '30 or 34 which requires a
; force greater than or equal to 2,000 grams to extend beyond
160% of its initial length.

'38. The absorbent article of Claims 30 or 34 which requires a
force greater than or equal to 2,000 grams to extend beyond
150% of its initial length.

' 39. The absorbent article of Claims 30 or 34 which ‘requires a
" force greater than or equal to 2,000 grams to extend beyond
140% of its initial length.

.,//
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38 -The superabsorbent material particles 41 can be di stributed in any
Known manner wowes786f tu mmm uujumzscrl bed herein. The BCHAISMSHISNt
material particles 41 mn HE y bl ended with the absorbent .
paterials described hereinh. ©Irt otthef etbodi "¥hts, the superabsorbent
material particles can be distributed in a superabsorbent mat eri al

concentration gradie ta ki o) rs

establ i shing such coﬁ&rﬁf&ﬂﬁh &xﬁlﬁng’&t k:il%lirmé 5@dégg 3 HE'EEI& r?q{" es a.
Eur opean Pat ent force greater than or equal to 2,000 grams to extend beyond
' 130% of its initial length. :

'41. The absorbent article of Claim 31 which when extended to
greater than or equal to 150% of its. initial length, will -
recover to a dimension that is less than or equal to 150% of
its initial length when extending forces are removed.

42. The absorbent article of Claim 34 which when extended to
greater than or equal to 120% of its initial length, will
recover to a dimension that is less than or equal to 120% of
its initial length when extending forces are removed.

‘43. The absorbent article of Claims 30 or 34 wherein said
absorbent article is capable of such extensmn in the
dn-ection of its longitudinal centerline.

44. The absorbent article of Claims 30 or 34 wherein said
absorbent article is capable of such extension in the
direction of its the transverse centerline.

45. The absorbent article of Claims 30, 31, 32, or 34 wherein.
said absorbent component has a width of less than or equal to
about 3.0 inches.

46. The abs_orbent_.artic'le of Claim 45 wherein said absorbent
component has a width of less than or equal to about 2.5
inches.

47. The absorbent article of Claim 30 wherein a 1.0 inch wide
strip having an initial length..is cut from a transverse
section that runs parallel to the transverse centerline of
said absorbent article is capable of extension of greater
than or equal to about 115% when subjected to a force of less

" than or equal to about 400 grams.

__/
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Application No -0 198 6 publ i shed COct E 1986 in the nanme of Duenk,
et al., US. 699 Emm C\ er 13, 1987 to Kellerp%é: ocoke
al. and U. S. a 22{01?6009 m\“\“ \ é%ﬁfﬂ

rnardin on April 23

(¢)y Structures Containing M xfures "of Varlous 99 Types of
Fi bers. " The absorbent core 42 can corrprl se a m xture of various types
~of natural or synthetic fibers and particular superabsorbent materials. -
(i) The "Bl ended" Coret8. An exféngiblesalisbriéhtsmbicbanfopaattachingr by and evearingd

.absorbent core 42 that wil{, b‘inreﬁrﬁﬁfﬁqm&& assa”\d"bhmgm CQVr@lcf'e-h'ﬁavm?(I

. particular core arrangerrent I's sho rel atlveeﬁ/ t hi ck ?nltar

- 20. It can, however, also 1989} tyd; |cﬁf'§F"é"!°m A ks VPN griine; a 1qmd

‘pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said 1iquid impervious side, wherein a 1.0 inch wide §tr1p
“having an initial '1en§th' and an extended length cut from said
absorbent article along a transverse section of said

. absorbent article that runs parallel to the transverse
centerline of said absorbent article is capable of extension
to an extended length of between about 110% to about 150% of
its initial length when subjected to a force of less than or
equal to about 500 grams.

49. An extensible absorbent-article for attaching to and wearing
in an undergarment, said absorbent article having a
' longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip'
“having an initial length and an extended length cut from said
absorbent article along a transverse section of said
absorbent article that runs paral'lé'l to the transverse
centerline of said absorbent article is capable of extension
to an extended length of between about 110% to about 150% of -
'its-i.nitiail Tength when subjected to a force of less than or
equal to about 300 grams.

50. The absorbent article of Claim 34 wherein said 1.0 inch wide

strip is capable of extension to an extended length of

" between about 110% and 150% of its initial Tength when
subjected to a force less than or equal to about 400 grams.

51. An extensible absorbent article for atfaching to and wearing
in the crotch region of an undergarment, said absorbent
article having a longitudinal centerline, a transverse
centerline, a liquid pervious sidé, a liquid impervious side,

——
e ———
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t hin products.

| The bl ended absorbent core 42 conprises a batt of

ffbers, pref ew@bymmﬁt h
.bl ended core 42 is conpr

TN AT MY eRE"SfoSLE“?O?nyLES "ot fipers.

These include a first group €orttype)® of* Iow d®i er, relatively short,
hydrophilic fibers, and from about 5% to about 90% of hi gher deni er (and IS

I th fib h d
the. BVErR ARSPEPESE EPORGIS GPOUDSRE] SpBrs waly agontd”

preferably about 10@@
(or type) of fibers.
varied to

52.

83.

pervious side and said liquid impervious side, wherein:

(a) a first 1. 0.inch wide strip having an initial length is
cut from a longitudinal section of a first sample absorbent
article that is ;entered about said longitudinal centerline

" is capable of extension-of greater than or equal to about

110% of its initial length when subjected to a force of less-
than or equal to about 500 grams; and

(b) a second 1.0 inch wide strip having an initial length is
cut from a transverse section that rums parallel to the
transverse centerllne of ‘a second absorbent article of the
same type as the first absorbent article is capable of
extension of greater than or equal to about 110% and less
than or equal to about 140% of its initial 1length when
subjected to a force of less than or equal to about 400
grams. '

Tﬁe absorbent artiele of Claim 51 _uhérein said first and
second strips are capable of such extension when subjected to

~a force of less than or equal to about 300 grams.

An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, two transverse end edges, a liquid
pervious side, a liquid impervious side, an absorbent
cbﬁpdnent positioned between said liquid pervious side and
said liquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
edge of the absorbent article, and a fastener for attaching
said absorhént article to an undergarment, said fastener
having two transverse ends, wherein when one of said
transverse end edges of said absorbent article is clamped
with a stationary clamp 0.5 inch inward from the adjatent'
transverse end edge of said absorbent component, and said
fastener has one end adjacent said stationary clamp and one
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39 produce the roperties desi fferent types of abs
articles. PE/8At agem““ i@“& m is description are ?%#%?6056
unl ess stat ed ot her wi se ) s * group Oﬁf fi bers can conprise
natural fibers such as cotton cel I ul ose, or ot natural fibers. The

first group of fibers can al ternatlvel y or additionally conprise synthetic
fibers such as superabsoreh@mp pefter s#ild §latesrmaranlanppiahd amg erdaofial stripeofs,

rechani cal ly or cherr cal .y, gRdi Chedt Tl WidbereDehoa ”;mlﬂt@hngebﬁonn%tf said

. rayon, chem mechani ca
ground wood, or cross- IlrﬂaetﬁﬂsEIaﬁthb%ee“ﬁlbfertEe e°'e°r?gg*cﬁ ﬁéh‘i -{PNEH)"“Y

]f: [) Zt Sg; ?gpeOI hfl berﬁ cormampies%@thﬁ ther ehl@ff tﬂaecsttonnsmp fs ps'tlegrnuphe)f
e Lo et AT BELY YpnBlea Y TG, absornen
render them hydrophilic. article that is 180 degrees opposite the onentahon of the
end of the absorbent arttcie_ clamped in the stationary clamp,

and said absorbent articfle has an initial length measured

_when the absorbent artic'zle is subjected to a force of 50
grams, the'portio'n of Sa.iil absorbent article containing said
absorbent component will g'extend at least about 130% of its
jnitial length before the absorbent article shears from the

cotton fabric.

54. An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, two transverse end edges, a liquid
pervious side; a liquid impervious side, an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
-edge of the absorbent article, and a fastener for attaching
said absorbent article to an undergarment, said fastener
having two transverse ends, wherein when one of said
transverse end edges of said absorbent article is c'lamped
with a stationary clamp 0.5 inch inward from the adjacent
transverse end edge of said absorbent component, and said
fastener has one end adjacent said stationary clamp and one
end opposite said stationary cl_amp; and one end of a strip of
cotton fabric is attached to a 1.0 inch section of said
fastener at the end of the fastener opposite said statioﬁary
clamp, and the other end of the cotton strip is pulled in the
direction of the longitudinal centerline of the absorbent
article. that is 180 degrees opposite the orientation of the
end of the absorbent article clamped in the stationary clamp,
and said absorbent article has an initial length measured
when the absorbent article is subjected to a force of 50

-
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I?er'forrrénce I's 1 nproved c |hg arelatively stiff fiber which

mai ntains awea/et78at i al ¢ td its conpression resPETARIR/MAN
wetted. (That is, the iﬂﬂﬁﬂﬁmﬂﬂm‘mﬂ a hi.gh conpressive nodul us.)
Preferably,. the fibers s ed ame both corrprlgési on resistant and wet and
dry resilient (i.e., they tend .to both resist conpression and to spring.

back when conpressed). O - | o] fi r - il L . |
preferred for these cri térq?'gs.’ ?P%eébgeﬁ&nddglrfsfﬁgd,h o%@e?rﬁﬁﬁgﬁ%r hés‘gt-lf)?n%fed

cel lul ose fibers are suf S cphsoybentaiartisde; ReAtaiRing Fajd rbsoEhrAt component
consi dered as either. cel lwiibséxtendratadeast abedt fl26%rof, iperind€iadl length Tpen

Should mmntain a rel at i uibyRTIERIBE ¥ sl iddafid RHATENE R IReBRE | (a)
fibers should al so pref ersabilyabsorhent aartigle isssubiested i 2 afpEce 1 o800
include, but are not JddiMioRa gramsyirn¢h) théidbsosbentmprtistel iaf sabjecoéd
those material s specifieqbel ¢gras 3t "daitds' HY SralsbineSto 2Sedahitd ' i%hS thd

. the acquisition | _
. cotton fabric.

- | 55, An extensible absorbent article for attaching to and-wearing
in an undergarment, said absorbent -article having a |
longitudinal centerline, two transverse end edges, a liquid
pervious side, a l_iquid impervious side, an absorbent

~ component - positioned between said liquid pervious side and
said liquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
edge of the absorbent article, and a fastener for attaching
said absorbent article to an undergarment, said. fastener
having two transverse ends, wherein when .one of said
transverse end edges of said absorbent article is clamped -
with a-stationary-c]amp 0.5 inch inward from the adjacent
transverse end edge of said absorbent component, and said
fastener has one end adjacent said stationary clamp and one
end opposite said stationary clamp, and one end of a strip of
cotton fabric is attached to a 1.0 inch section of said -
fastener at the end of the fastener opposite said stationary'
clamp, and the other end of the cotton strip is pulled in the
direction of the longitudinal centerline of the absorbent
article that is 180 degrees opposite the orientation of the
end of the absorbent article clamped in the stationary clamp,
and said absorbent article has an initial length measured -
when the absorbent article is subjected to a force of 20
grams, the portion of said absorbent article the po-rt'ion of
said absorbent article containing said absorbent component
will extend at least about 115% of its initial length upon

" the application of additional stretching forces before: (a)

'said absorbent article is 'subjec,ted to a force of 1,000

-,
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| ayer 46. (Fiber lengths, denier, @ etc. are, however, not

verony 2 tmemee SHIMNME RPN o= ™ e i vers 1n che

second group of fibers are*pré&ferably sl omger t A% the fibers in the first
group of fibers. Preferably, the fibers in the second group-of fibers are

O ey O caual o ahaodr! gl 6ROR" the GbSHRoent iiicR s b UL
. to a force that causes its fastener to separate from the
cotton fabric. ' '

56.- The absorbent article of Claim 55 wherein said absorbent
article is capable of extending at least about 120% of its
initial length.

 57.. An extensible absorbent article'for wearing in the crotch

. * region of an undergarment, said absorbent article having a

- ' longitudinal centerline, an original length, a maximum

extended length along said 10ngitudiﬁa1 centerline when

subjected to 1,000 grams of tensile forces, a recovered

length, a liquid pervious side, a liquid impervious side, and

an absorbent component positioned' between said Jliquid

_ pervious side and said liquid impervious side, said absorbent

article being capable of extending at least about 120% of its

original 1length, wherein when said absorbent article is
subjected to tensile forces to extend said absorbent article

~ along its Tlongitudinal centerline to: (3) its maximum

extended length at 1,000 grams, or (b) 120% of its original

length, whichever is greater, and said tensile forces are

removed, said absorbent article, if extended to its maximum

extended length, recovers from (a)(i) its maximum extended

length toward.its recovered length (a)(ii) a distance of its

' maximum extended length less 10% its original length, or if

extended'to 120% of its original length, recovers to 110% of

- its original Iéngth at a rate of recovery of less than or

' equal to about 40 cm./second.

58. The absorbent article of Claim 57 wherein said rate of
recovery is less than or equal to about 30 cm./second.

59. The absorbent article of Claim 57 wherein said rate of
' recovery is less than or equal to about 20 cm./second.
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greater than or equal to about 1/2 inch (about 1.3 c.m) Iong'. The deni er of

oni er ot “the 1 neretn (UMK m{lllgllllﬂﬂl Fibers The finers in the second

- group of fibers preferably” have'a 8enfer® per fl8%anent of between about 6
and about 40. More preferably, the denier is bet vveen about 15 and about

30, and nost preferab bout d_agb T
t he second group of f+%‘erb€herm§s?)'§’eﬂyd?ﬂ§ﬁ? o,él llo e"e"(')rpa([:iar tallggé&ew-
hydrophi l i c and parti al | yatjidleopsbiac trmersq)eqestm'me apdcand -Gr dogh dﬂde

fibers preferably have atséﬁaSkuﬁOmmygkﬂpmusbabeaemeﬂm& (pﬁf‘ﬁfﬁ@laltby said
~ cel lul osic conponent). f bers-in.the segcon %@ﬁ,ﬁuﬁ gf efn'sg can d
~ provided with a hydrophil 'E?“%ﬁﬁﬁo‘f?@ﬁ?r PR 15;¢4 X% gbf'}a exﬁm;lg

-These include, but are noledgthaneuetmenoamﬂhglm 340 ft ks fmbbni length

render them or at least Ghai Eulij‘éf:{éﬂc%% ahye¥cePhbdd Rhan or eqiddl tt%b|aBout: 400
synt heti c f| bers are avallgabl e- from East man Kodak
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Text| I e Fibers Division Kingsport, TN as the KODEL 200 and 400 Series. One
suitabl e t ypavOM34yRéheti c fiber is the KODEL 410 fi ber. PCT/08%2/06056
particularly suitable type of synthetic fibers for use in the second group
of fibers  are crinped polyester fibers. 1714 suitable polyester fiber is
the KODEL 431 fiber..- -These KODEL fibers are preferably crinped at a.
crinping frequency of between about 5 and 7 preferably about 6, nore

preferably 6.3 crimps per linear inch (i.e., per 2.5 cm). The fibers
are preferably crinped at2 a crinpi angl’ of bet ween about 70[err] to '
about 91[err], prleTerably28bout B8ldrTT. CPRmpI TG (D "Fow des®me Tipers with
i nproved resilience, anong other dgsir Rroperti ' ' - e a
deni er of 15 per flila th alyout 0. 5§ Cm )
They may be coate r't SRy drophebt
sui tabl e net hod, kng )’,nrthe art .. ‘ .

_ : 5

/ _

S
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41 In an alternative enbodinent, it is possible to replace the
cel | ul ose fi bawsesygy7adre first group of flbers with very short, péﬁm;gﬁﬁﬁ
synthetic fibers (with hydrophilic surfaces): The blended core 42 in this
situation wuld consist of short, |ow denier, hydrophilic first group of
synthetic fibers (such as polyester flbergngoated wWith a proprietary
permanently wettable finish known as CELWET) and | ong, high denier second
group of synthetic fibers. Polyester fibers coated with CELWET are
avai | abl e from the Hoechst

ThlS Sheet Has Been Replaced .
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Cel anese Corporation of Charlotte, North Carolina.
core may al foxn@ieei n particles
agents to increase the absorptive capacity of the core.
‘preferred- enbodi ment, _
"hi gh- speed” absorbent gelling naterials.
gelling materials,

Such a bl ended

of hydrogel -form ng pol ynPCTA1S92/06056

In one

t he hydrogel -formn Eolyner gel ling agents conpri se
gt 1} term "hi gh- speed” absor bent
as used herein,, neans those absorbent gelling naterials-

that are capabl e of absorbing exudates at such a rate that they reach at
| east about 40% preferably at |east about 50% and nest’ preferably at

| east about 90% of their capacity in | ess than or equal
seconds. A suitable nethod for neasurj t he per
is described in U S. Patent Applicati®f al Nos.

07/ 637,571 filed respectively by gPel,

Fig. 6

| | 20A
72 -
- AL / 38
46,

. 45
50° _ 50°

Fig. 7
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In alternative enbodiments, it is also possible for the high-speed
absor bent gel wgowes/omBeri als to be nmixed with other types (or opdirngee/06056

speed) absorbent gelling materials.

descri bed i nmmedi atel y above,

in fibrous form Fibrous superabsorbent nate

fi brous- hi gh-speed

U S Patent 4,855,1
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(though not necessarily
neh mat eri.al s) are discussed nore fully in
88 8, 1989, to Bourland, et al.
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42 - The term "fibrous absorbent gelllng material s", as used herein, is
intended to iwolesm78bsor bent gelling materials in the fornlofptnhﬂyznmmsu
are conprised entirely of absorbent,gelllqs terial _and bi-conponent

fid bers that are conprised at -|east par ( |y of other materials which
have their surfaces coated with absorbent -gelling materials. A :
suitable fibrous high speed absorbent gelllng material - is known as

FI BERSORB SA7000 formerly manufact ug Ardqy Chemical - Conpany of
Newt on Square, Pennsylvania. Oher s |ta e ’fles;oug hi gh speed
superabsorbent fibers are the pol yacrylyt e-pas Iy ?s known as FSA-fi ber
Type 101, 102, 111, or 112 available fro Codr | apels Eibers, Ltd. The
effective utilization of hydrogel -foim 2 I'Tng agents is
believed to be.inproved in $dch-abie T e use of higher
concentrations of hydrogel -formn ng pol \ g agents may al so be

possi bl e. ' - :

N
/

1

7~
L

w
AR
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The bl ended absorbent core 42 is preferably conpressed to a density of at

| dast about 1wpedgidesC i nch (about 0.09 g/cnferr]). The blend Qgﬁ/&%ﬁé
may be conpressed to densities at |east as high as about 4.0 g/cubic 1nc
(gbout 0.25 g/cnB) to inprove-fluid w cking while still maintaining good

. softness and flexibility. (The density val ues specified above do not

i ncl ude the weight of any particles of abs@Mént gelling material.)
Densification may be applied to the entire absorbent core 42 or only to

sel ected portions. Patterned densification allows tailoring of the fluid
handl ing properties to a specific need. For exanple, the density nmay be
very lowin the fluid target area to maxim ze fluid acquisition speed, and
density may be very high near the core edgesS6o naxiniz§ fluid w cking.

In one particularly preferred enbodi nent, e i nprove gsorbent core 42 .is
an air-laid blend conprised of -approxi matgly 15% of #.5 inch long, 15
.deni er per filanent crinped polyester k

~ 58

N

so/' Step2
- 40
60/ Step 3

T fﬁg.ll

: ThIS Sheet H.

l M T

SUBSTITUTE SHEET



fibers and approxi mately 85% of cross-linked cellul ose fibers conpr essed

to a density aofoasbm@rtse 1 g/ cubic inch (about 0.06 g/cnierr]).PCT/US92/06056
43 The bl ended absorbent core 42 can be used as the entire core or it

can be used as one or nore layers in a | ayffléyl construction. The bl ended
. absorbent core 42 can be used with or wi thout an acquisition |ayer.

38\ / 64 ' /64A
22O m T S

A

66A

39 | 3  NeeB

o o ‘ 38
3BA\_ . 2o /

68
- 388 " Fig.13 *°.

Fig. 14
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Fi gures 21-23 show an exanple of a core 42 in which |layers of core materi al
are used to produce a "profiled" sanitary napkin 20. The profiled sanitary
“napkin 20 isvdioskerssin the center of the sanitary napkl n andPCB1EN92/06656i t
- becones thinner toward the edges 22 -and 24. Figures 22 and 23 show t hat
such a profiled sanitary napkin 20 can be made by stacking |ayers having
relatively large length and wi dth di mensions on top of those with smaller

| ength and widths (or vice versa). ' In a |ayered construction, one or
nore | ayers can consist of all cellul ose og(tglMurose/hydrogel-forning

pol ymer material blends. The |ayers could also have differing fiber and/or
absorbent gelling material content or conposition.- For exanple, a higher
percentage of absorbent gelling material could be provided in the | ower
layers to provide additional Iiquid storage capacity. I n ot her
enbodinents, elastic fibers may be included in the second group of fibers.
Sui t abl e elastlc flbers I ncl ude nelt .

Fig. 15
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. These

bl own fibers, such as those included in the hydro-entangl ed nelt. bl own

f1 ber and cot -ty esermesi t e. known as product #7102-102 avai | abl ®CIYd$82/06056
Fi berweb, or fibers nade of a pol yethyl ene/ Kraton bl end, such as the
material used to nmake Exxon film EXX-7. (ii) Oher
Types of Cores. Ot her core structuresQ,ﬂlﬁit provi de extensible
properties include unbonded nonwoven structures of synthetic fibers or

various woven structures. For i nstance nonwov structures
including fibrous superabsorbent majggyials such as Fibersorb can be
conmbi ned with various synthetic filjers to produc absorbent cores.

82
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44 nonwoven structures can be nade extensible by utilizing various _
patterns of bagpdiog@ifygd fiber [ay down. - The stretch propemCTEUSa/06056
these nonwoven structures can be enhanced by any of the different nethods
descri bed herein. Suitable nethods for enh 19 the extensibility of .
stretch include, but are not linited to ri ?ﬂﬁfgl ing, including elastic

. fibers within the core, and including fibers that are crinped or curled

- that are capabl e of being extended (such as those shown in Fi gures 58 and
59) for extensibility. ~One suitable structugg conprises the

. aforenentioned nelt -39 % - :

/ 7

- This Sheet Has Been R
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: /
bl own el astic fibers and cotton Fi berweb product #7102-102 with
super absor benworpdser?8al . The superabsorbent material coul d be PETAISHH6056
particulate or fibrous form In other alternative enbodi nents, the
structure could contain nodified cross-linked cellulose fibers. The
cross-linked cellulose fibers could be added to the unbonded el astic

f fibers aﬁd—supeLabinggﬂi_ggteriaI. I'n other enbodi ments, the cross-Iinked
fibers c d.replace the elastic fibers. (lilfj$he cross-linked fibers are

.. , _
intrinsicty 3 ebrl Replaceg! ' t he super absor bent materi al .
(3) Provid-, i th Elasticity. . The absorbent core 42 may be
made not o i , but elastically extensible in any of the
e

~.enbodi ments descri this specification. The absorbent core 42
may be made el astically extensible even though it has no- elastic properties
of its own. The absorbent '

 SUBSTITUTE SHEET



core 42 can be made el astically extensible by attaching it to an elastic
backsheet or twoeb®erseso that the absorbent core 42 will - ext endPGUSI2Z06056 t
with the elastic topsheet or backsheet. * The sanitary napkin (or other
absorbent -article) . 20 could also include any additional absorbent |ayers
or ot her conponents such as are descrlbed in the patents incorporated by
- reference. 45 For exanple, the

absorbent article may corrprl se an acqui Si tl%ﬂ5
‘\

\
ThtsSheetH

unm/mmz/m;fm

~ Fig. 18A
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| ayer or patch of cross-linked cellulose fibers positioned between the

t‘bpsheet 38 amD93¥e1786sor bent core 42 C. The BacMé§$92/06056
€1) General Characteristics of . Preferred Backsheet ,
Vateritals. _ . The backsheet 40 is inpervious to |iquids and, thus,

prevents body fluids fromsoiling the clothing of the user. A suitable
backsheet 40 may be manufactured fronna:?%?ﬂ g ange of materials.. Suitable
“materials include enbossed or nonenmbosse yet hyl ene filnms and | am nat ed

tissue. Suitable polyethylene film are manufactured by .-Mnsanto
96 . - /%6
/- o '/94-- _
7/ it it /
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Chenicai Cor'porati on and narkéted in the trade as Fil m No. 8020, by Cl opay -
: benhbogpondy

Gor por ati on owgd3ngi7séat i,
Tredegar Film Products of Terre Haute,
XP. 39385.

Ohi o under the designation P18-0401
| ndi ana under the designation
In_one alternative enbodi ment of the sanitary napkin 20

(Typically'fn whi ch the topsheet 38 overl dyf1$ly the main body portion 21

" and does not extend.out to formthe top surface of the fl aps,

backsheet 40 may be conprised of two |ayers.
40 may conprise a first |ayer of
- core-facing side 40A of the backsheet. G The |

l.of ted.materi al

' 1s to provide a conforta

. the wearer.

" material, such as2
conprises a hydro

I f any), the
I n such a case,

th t
di sposed aphg PB&%PSeé

@2 of e first
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46 The second | ayer may be di sposed on the garnent side 40B of the
hacksheet 40, woraB/ekI86 conprise a fluid inpervious film A | ow BEWd{S93/06056
polyethyl ene material about 0.01 to about 0.05 millineters in thickness,
gref erably about 0.02 mllinmeters in thickness, has been found to work well
s this second layer. A polyethylene fi-gylﬁ'ﬁ)uch as is sold by the Ethyl
-.39385 has been found

Corporation, Visqueen D vision, under no
particularly well suited for
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This Sheet Has Bee

™

38

.

-

- - d
(ST PP 1R
e P
D TEED v >a

WA Creey .7«_‘.’,"
v/

-~
- -
= A o o -~

101

SUBSTITUTE SHEET



this second |ayer. The backsheet 40 may al so be made of a soft, cloth-1like
mat er i al Mhigh_iLshyeept ol el ative to the topsheet 38. A poI yeﬂmn?-zm’"

pol yal étinic {z_ﬁﬁgﬁcm h has been found to work well. A particularly
preferred softt, e backsheet 40 material is a lamnate of a

pol yester nonjwqve 3 a filmsuch as described in U S. Patent
4,476, 180 i squed ?8‘%’3?@ ‘Qctiober 9, 1984. (2)
- Provi di ng the 1Ck A tensibility. There are nany
possi ble types backsheets. These include, but are not
‘limted to th %~ descri bed bel ow. Generally, many of the

techni ques described above for provididg the topsheet with extensibility
may al so be used to '

EXTENSIBLE ABSORBENT ARTICLES

OF THE IN

The present invention re'lates to absorbent articles such as
sanitary napkins, panty liners, and incontinent pads More -
particularly, the present invention relates to sanitary napkins
that are extensible or, more preferably stretchab’le, especially in
the longitudinal direction. :

Ac'o F_THE INVENTION

Absorbent articles such as sanitary napkins, pantiliners, and
incontinent pads..are designed to absorb and retain liquid .and
other discharges from the human body and to prevent body and
clothing soiling. Sanitary ndpkins .are a type of absorbent
article worn by women that is normally positioned between the
wearer’s legs, adjacent to the perineal area of the body. )

Typica’l'ly,. most of the disposab'ie absorbent articles of the
types mentioned above are made of materials that will not stretch.
That is, the materials- (and the article itself) will not.stretch

under the forces that the absorbent article is normally subjected
to when worn. ' '

The inab'i"lity of the absorbent articles to stretch causes
such articles to have a number of serious drawbacks. One of the




create an ext ensi bl e backsheet 40. Thus, the backsheet naterials can be
made extensitbl e by perform ng a nmechani cal operation, such as pleating,
corrﬁgaging, or ring rolling the backsheet material. The backsheet 40 may
be -made extensible by formng it froma filmnmade of a stretchable materi al
such as Exxon film EXX-7 described above. Typically, however, the
filme and the |like wused in constructi%g t he backsheet 40 are _
unapertured, or if apertured, provided with open areas, or the |like, are

made |iquid inper vostiSerPousCy @hat'Gheareprst ak caconfortabfé For (the Reiarafeas,
reducing the si Z‘%hg; gmdogg,n %gaaear%rr'%&ﬁﬁwi%gaﬂy be able to notice a
' difference between an absorbent article that stretches to conform
to the wearer’s body and with the wearer’s movements and an
absorbent article that fails to stretch. -Conventional sanitary
napkins will also fail to move with the wearer’s undergarments,
causing the sanitary napkins to shift. Providing the sanitary
napkin with stretch properties will permit the napkin to better
conform to the wearer’s undergarment and stay in place.

Several patent publications disclose absorbent articles
having various components that are capable of stretching. Such
efforts are described in U.S. Patent 2,701,567 issued to Smith,
U.S. Patent 3,570,493 issued to Olsson, U.S. Patent 3,553,382
issued to Easley, et al., U.S. Patent 3,717,150, dissued to
Schwartz, U.S. Patent 4,013,816 issued to Sabee, et al., U.S.
Patent 4,041,949 issued to Kozak, U.S. Patent 4,166,464 issued to
Korpman, U.S. Patent 4,533,357 ‘issued to Hall, U.S. Patent
4,573,_991 issued to Pieniak, et al., U.S. Patent 4,578,070 issued
to Holtman, U.S. Patent 4,596,570 issued to Jackson, et al., U.S.
Patent 4,655,760 issued to Morman, et al. U.S. Patent 4,731,066
issued to Korpman, U.S. Patent 4,847,134 issued to Fahrenkrug, et
al., U.S. Patent 4,891,258 issued to Fahrenkrug, et al., U.S.
Patent 4,965,122 issued to Morman, U.S. Patent 4,992,324 issued to

" Dube, U.S. Patent 5,011,480 issued to Gossens, et al., and

European Patent Application -0 450 541 A2 published in the name of
Morris, et al. : '

The publications 1listed above may disclose providing
absorbent articles with one or more stretchable components. The
present invention, however, is directed to absorbent articlés,
such as sanitary napkins, that in a number of embodiments are '
comprised entirely of components capable of stretching ' to
accommodate the movements of the wearer and the wearer’s
undergarments. The present application also is directed to a vast
number of embodiments for utilizing stretch properties to improve

the fit of the absorbent article.
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- 47 A particularly preferred extensible backsheet 40 is an extended
adhesi ve - f+|m Formul a #198-338 manufactured by the Findl ey Adhesives
Conpany of Wauwat osa, W sconsin. The Findley adhesive filmis a fluid

i mpervious film capable of extending 200 - 300% It is preferred
because. it is also elastically extensidle. This filmcan be used
"as is" in the sanitary napkin 20. One side of the adhesive film can be

adhered to the garnent-facing,side 4 of I sor.hent cqre_42. The qt her
side will conprise tﬁté dérﬁ'én?b-"le‘égi%fsqg'i‘%ie"ﬂ'gﬂe_&" ttﬁep'f)%'eaghé'étabéf@rbﬂﬁd may
be used as a pantarticie, epanticulanbsiaveelatively thimepbsorbend grtiche, sude ast t he
. adhesive filmthal E&{i¥ary NRapkin, that is capable of extending; or more

preferably, stretching.

It is a particular object of this invention to provide such
"an absorbent article that is capable of extending (and preferably
stretching) in the longitudinal direction when the article is worn
for improved comfort and fit. ' ' '

These and other objects of the present invention will be more
readily apparent when considered in reference to the following
description and when taken in conjunction with the accompanying
drawings.

SUMMARY OF THE INVENTION
The present invention provides an absorbent article, such as
a sanitary napkin. The sanitary napkin of the pfesent invention
is capable of extending.

The sanitary hapkin, however, may be extensible in length
(i.e., in_ the longitudinal direction) and/or width (i.e., in the
‘transverse direction), and/or in other directions. The sanitary
napkin is preferably also el'as'tically extensible.

“The sanitary napkin of the present invention, in one
- embodiment comprises an extensible liquid pervious topsheet, an
extensible 1iquid impervious backsheet, and an extensible
absorbent core. The absorbent core is positioned between the
topsheet and the backsheet. The topsheet and backsheet are joined
together around the periphery of the sanitary napkin. The
sanitary napkin also comprises a fastener for attaching the
sanitary napkin to the crotch region of the wearer’s panties. The
fastener is capable of permitting at 1least portions of the
sanitary napkin to extend in the longitudinal direction.
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garnent-faci ng side 40B may have its adhesive surface at |east partially
covered (of “blocked" to elimnate its adhesive characteristics). The
adhesive body-facing side 40A of the backsheet can al so be at |east
partially bl ocked. The exposed adhesi ve:can be bl ocked in a nunber of
sui tabl e ways.. These include, but are not 4inmited to attaching a | ayer of
nonadhesi ve nmaterial to cover the exposed adhesive, and brushing or

sprinkling a powdered materi al as tal cum.p er or corn ta h n at
| east part of the exgoé‘gﬂbea‘dﬂésaﬁé"l'ﬁettﬁ%ﬁ |°z§ g\d Fuskures, suptaple o, dhe
i adhesive on the ghoveecomporenby ofi dke 4381 tAryt n@mackw\descmeed;anAbeumeed

| with the remaini o eaweﬁﬁftie@heﬁdouemmscrfsat Qheamémharstpmwef ft ALY
' adhesive pattern i ments, an adhesive film can

be created with aﬂ@"sarae"%ét aﬁﬁs‘ éﬂtfgﬂ:&’e?ack and one side without tack.

One suitabl e adhesive film having these characteristics IS a conposite

structure conprising i RERAY 31 GrastVEEEMbodihédts\M the Sanitary napkin is
comprised of some extensible-components and some inextensible
components. For instance, the sanitary napkin may have an
extensible topsheet and backsheet and an inextensible absorbent
core that is slung between the extensible topsheet and backsheet.
In a variation of such an embodiment, the sanitary napkin may have
an inextensible topsheet as well.

F_DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings
(which are not necessarily to scale), in which like designations
are used to designate substantially identical elements, and in
which:

FIG. 1 is a top plan view of a stretchable sanitary napkin
~according to the present invention in unstretched condition.

FIG. 2 is a schematic sectional view taken along line 2-2 of
the sanitary napkin shown in FIG. 1 in a disassembled condition.

FIG. 3 is a bottom plan view of the sanitary napkin shown in
FIG. 1 without the optional adhesive cover strip.

FIG. 4 is a top plan view taken which shows the sanitary
napkin in FIG. 1 after stretching. '
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| ow nodulas pressure sensitive adhesive, such as adhesive film Formula

#198- 338 which is available with a blocking filmsuch as film Fornula
H2301 fyom the Findlay Adhesives Conpany. Such materials are further
described (and used for other purposes) in

48 U.S. Patent 5,032,120 issued to Freeband, et al. on July 16, 1991, and
U. S. Patent 5,037,416 issued to Allen, et al. on August 6, 1991
FIG. 5§ is a top plan view of a stretchable sanitary napkin
which has optional side flaps and a topsheet fusion bonded to an
underlying component.

_ FIG. 6 is a simplified transverse cross-sectional view taken
along line 6-6 of Figure 5.
FIG. 7 is a simplified transverse cross-sectional view
similar to that of Figure 6, showing-an alternate arrangement of
the components of the sanitary napkin.

FIG. 8 is a table which shows the preferred relationship
between the magnitude of stretching forces applied to the sanitary
napkin and the amount the sanitary napkin stretches in response to
-such forces.

FIG. 8A is a .plan view showing the extension of various
portions of a sanitary napkin in a wearer’s panties. '

FIG. 9 is a graph wh1ch illustrates the forces requ1red to
stretch a sanitary napkin having a "force wall".

FIGS. 10 and ll'are schematic side views of structures used
. to create force walls. '

FIG. 12 is an edge view of an alternative topsheet that
comprises a nonwoven material and an apertured film.

~ FIG. 13 is a simplified schematic view of a topsheet material
that comprises an apertured film with entangled nonwoven fibers.

FIG. 14 iS a top plan view of a sanitary napkin having a
topsheet comprised of a nonwoven web with fibers generally
oriented in the transverse direction (only a port1on of which are
shown) .
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I n other preferred enbodinents, the backsheet 40 can conprise an
extensible *lamnate structure. Such a lamnate can be conprised of
two or nore |layers. The |anminate can be conprised of |ayers each of which
are capable of different extensibility. For instance, a backsheet 40 could
conprise a lamnate forned of a | ayer of ﬁlndley adhesive filmthat is
cavered on one or both sides by an extensi ble nonwoven web or by an

extensible film —  fis. 15 is Pphmwakhmﬁgoi FOBANGEL ronBR B 3 A1

e présent
i nvention can beem@ﬁjmﬂsfeendfh‘ﬁbriy nder byiog: f '@6?&!}? ﬂar%hss deen isdrelshedeet |

backsheet, and cgie bGREAT tal én dpereurddiher i n.

FIG. 16 is a top plan view 6f a sanitary napkin having a
fopsheet.comprising an elastic scrim with fibers entangled with
the scrim. (The scrim is shown on:a greatly enlarged scale, and
only a portion of the scrim is shown.)

FIG. 17 shows a conventionaI:process that could be used to
cut a web of stretchable material into individual topsheets, and a
process for creating a multi-directional stretch topsheet by
cutting the web of stretchable material fed into the process at an
angle (or on a "bias" to the machine direction).

FIG. 17A is a plan view of a film topsheet for a sanitary
napkin that has apertures that may provide the topsheet with
extensibility.

FIG.. 178 is a schematic plan view of a reversibly necked .
topsheet material.

FIG. 18 is an exploded perspective view showing the assembly
of a stretchable sanitary napkin provided with a slit absorbent
core. '

FIG. 18A is a plan view_showing a preferred glue pattern
applied to the underside of the topsheet of the sanitary napkin
shown in Figure 18.

FIG. 19 is a plan v1ew of an absorbent core s1it in the
middle and not at the ends.

FIG. 20 is a plan view of an absorbent core provided with
diamond-shaped apertures.
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- As noted above, the sanitary napkin 20 may be conprised of all extensible
components: * The sanitary napkin 20. shown in Figures 1-3 could, for
~instance, conprise a topsheet, backsheet, andiabsorbent core selected from
any of those materials described above. The different types of topsheet,
backsheet, and.absorbent core materials  tould be assenbled in any of
many possi bl e conbi nati ons. Al ternatively, as noted above, the

sani tary napkin 20 e copprised of,so0 ; I ents, and sone
- i next engi bl g corrpongﬁ%/lscg'T@éggaamet gqp Lhﬁbgﬁdn%imqgw‘# %fggr%g?%ﬂ%fsl gLews
- conprised of at |¥d#0g binesoR2tdle andt i?rs?ﬁbl eesperpimeddi sotiex cihiigledsandtatyn

. combi ned wi th anyn Ry HVigal bienged o Ah@ 1Brérilad shapé. Wi th at | east
| some of the basic rmaterials described above prior to providing these

" materials with extensibility to formmany different structures. This can be
‘done to achieve sone ESi.raB3k and 23B are <a schematic top plan and

cross-sectional views, respectively, of a sanitary napkin formed
with some extensible components and some inextensible components.

FIG., 23C 1is a schematic cross-sectional view of another
sanitary napkin formed with some extensible components and some
inextensible components.

DETAILED DESCRIPI!ON OF THE INVENTION

1. Overall Characteristics of the Absorbent Article

The overall characteristics of the absorbent article of the
present invention will be discussed first,

FIGS. 1-3 show a preferred embodiment of a disposable
"absorbent article of the present invention. The present invention
relates to absorbent articles, such as sanitary napkins. More .
particularly. the present invention relates to thin sanitary
napkins that are stretchable, especially in the longitudinal
direction. : -

The term "“absorbent article", as used herein, refers to
articles which absorb and contain body exudates.  More
specifically, the term refers to articles which are placed against
or in proximity to the body of the wearer to absorb and contain
the various exudates discharged from the body. The term
"absorbent article" is intended to include sanitary napkins,
pantiliners, and incontinent pads (and other articles worn in the
crotch region of a garment).

REPLACEMENT SHEET
15 JAN 1997

T S ST DL Rt ———



per formance characteristic, or to reduce the overall cost of the sanitary

napkin 20.. ° 49 Fi gures 23A - 23C
show sone non-limting exanples of sanitary napkins formed with sone - .

extensi bl e and sone i nextensi bl e conponents. Many ot her exanples exist, as
well, and are within the scope of the presént invention.

The term "disposable” refers to articles which are intended
to be discarded after a single use and preferably recycled,
composted, or otherwise disposed- of in an environmentally
compatible manner. (That 1is, they are not intended to be
laundered or otherwise restored or reused as an absorbent
article.) In the preferred embodiment illustrated, the absorbent
article is a sanitary napkin designated 20. '

‘The term "sanitary napkin", as used herein, refers to an
article which is worn by females adjacent to the pudendal region
that is intended to absorb and contain the various exudates which
are discharged from the body (e.g., blood, menses, and urine).
The present invention, however, is not limited to the particular
types or configurations of absorbent articles shown in the
drawings.

_ The sanitary napkin 20 has two surfaces, a liquid pervious
body-contacting surface or "body surface” 20A and a Tliquid
impervious garment surface 20B. The sanitary napkin 20 is shown
in FIG. 1 as viewed from its body surface 20A. The body surface
20A is intended to be worn adjacent to the body of the wearer.
The garmént surface 20B of the sanitary napkin 20 (shown in FIG.
2) is on the opposite side and is intended to be placed adjacent
to the wearer’s undergarments when the sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline L and a transverse centerline T. The term
| "longitudinal®, as used herein, refers to a line, axis or
direction in the plane of the sanitary napkin 20 that is generally
| aligned with (e.g., approximately parallel to) a vertical plane
which bisects a standing wearer into left and right body halves
when the sanitary napkin 20 is worn. The terms "“transverse" or
"lateral” used herein, are interchangeable, and refer to a line,
axis or direction which lies within the plane of the sanitary
napkin 20 that is generally perpendicular to the longitudinal
direction.
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Fi gures 23A and 23B show a sanitary napkin 20 having an extensi bl e topsheet
38 and backsheet 40 and an inextensible absorbent core 42. The absorbent
core 42 -i s suspended relative to the topsheet 38 and backsheet 40 by
extensible strips or bands of material 101. The extensible strips. 101
are secured to the topsheet 38 and the Wacksheet 40. The absor bent
core 42 in such an enbodinent, thus, forns a sling-like structure
positioned between the topsheet 38 and backsheet 40, and the topsheet 38 '
and backsheet 40 for fl&n lesbanssthite the fapitary SRapkin (20cakso Has tWaeshasedr bent
cg'reb42k ] Zgﬁpa&niﬁr@rﬂud\mkid‘dgﬂﬂ 2ZZhend) two sPacE agihd trahskeBe(@seargi al |y
t he backsheet t Se w\C3R, JbIUS, th, .t 3 lyeS I es
for fit and conf ggées ?‘Ere ?%%(t)egg B{hlt;'llﬂf tog‘%&thgﬂgfo\gﬁr&e4ggﬁ.‘?ﬁgmazﬁt%ﬁg%s i n
that it allows tisanidapy nagkin A0ar a¥hesr ng isaBitary tnapkim £0r harworaeraneqoft o be

mai nt ai ned even ‘theendhéddeoPahaa11 32 oriented toward the front of the wearer,
: and one of the end edges 24 will be oriented toward the rear of
the wearer. The end edge 24 oriented toward the front of the
wearer is designated 24A, and the end edge oriented toward the
rear of the wearer is designated 24B.

The sanitary napkin has two end regions, which are designated
first end region 28 and second end region 30. A central region 32
is disposed between the end regions 28 and 30. The end regions 28
and 30 extend outwardly from the edges of the central region 32
about 1/8 to about 1/3 of the length of the sanitary napkin. \ A
detailed description of the central region 32 and the two end
regions 28 and 30 is contained in U.S. Patent 4,690,680 issued to
Higgins on September 1, 1987.

The sanitary napkin also has a longitudinally-oriented (or
longitudinal central vegion 34 disposed along the length of at
least a portion of the longitudinal centerline L, and longitudinal
side regions 36 laterally outboard of the longitudinal central
region 34. '

The sanitary napkin 20 can be of any thickness.'including
relatively thick, relatively thin, or even very thin. The
embodiment of the sanitary napkin 20 shown in Figures 1-3 of the
‘drawings is intended to be an example of a relatively thin
sanitary napkin, preferably an “ultra-thin" sanitary napkin. It
should be understood, however, when viewing these figures the
number of layers of material shown cause the sanitary napkin 20 to
- appear much thicker than it actually is. An "ultra-thin" sanitary
napkin 20 preferably has a caliper of 1less than about 3
millimeters. The thin sanitary napkin 20 shown should also be
preferably relatively flexible, so that it is comfortable for the
wearer.
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and backsheet 40 are extended. Fi gure 23C shows a sanitary napkin 20
havi ng an.extensi bl e backsheet 40 that is conbined with an i nextensible
topshget 38-and an inextensible absorbent core 42. The sanitary napkin 20
shown in Figure 23C provides a sinmilar advantage to the sanitary napkin
shown in the preceding figure. The sanitangg napkin 20 in Figure 23C,
however;, al so provi des several additional advantages. The

: inextensibility of the topsheet 38 also allows the topsheet 38 to maintain

‘ its capillary characfEi.i s?i showsnhtheh bidiwiduadr gamponeatsroef « dheypsritar

systemwi th the ghsqpbenhe cAnet#A9) nagkan 2ohef e kriesait iaventi omdenerally
comprises at least four primary components. These include a
liquid pervious topsheet 38, a liquid impervious backsheet (or
"barrier means") 40, an absorbent core 42, and a fastener 44 for
attaching the sanitary. napkin to the  wearer’s panties. The
absorbent core 42 is positioned between the topsheet 38 and the
backsheet 40. '

|

The sanitary napkin 20 of the present invention can also be
provided with any optional additional compohents. The optional
components may include, but are not limited to one or more wicking
layers 46 (such as the aquisition layer or the "secondary
topsheet" shown in FIG. 6), an optional interliner 48 (FIG. 51),
side flaps 52 (FIG. 5), and a removable coyer'strip or release
liner 50 (FIG. 2). The wicking layer 46 may be positioned between
the topsheet 38 and the absorbent core 42. As shown in FIG. 51,
the'optional interliner 48 is positioned between the absorbent
core 42 and the backsheet 40. The side flaps or “"wings" 52 are
folded around the crotch portion of the wearer’s panties. (The
wearer’'s panties or undergarments are designated U in the
drawings.) The removable release liner 50 covers the fasteners 44
when they comprise adhesives. This keéps the adhesives from
sticking to surfaces other than the crotch portion of the
undergarment prior to use of the sanitary napkin 20.

The extensibility of the sanitary napkin 20 is shown in
Figure 4. The term “extensible", as used herein refers to
articles that can increase in at least one of their dimensions in
the x-y plane. The x-y plane is a plane generally parallel to the
faces of the sanitary napkin 20. The term extensible includes
articles that are stretchable and elastically stretchable (defined
below). The sanitary napkin 20 shown in Figure 4 is preferably
"extensible both in length and width. The sanitary napkin 20, in
other embodiments however, may only be extensible in one of these
directions. Preferab1y, the sanitary napkin 20 is extensible at
least in the longitudinal direction.
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50 The sanitary napkin 20 shown in Figure 23C also allows the
conponents-that are intended to be near the wearer's body (the topsheet 38
and core 42) to fit adjacent the wearer's body without stretching.. The
backsheet 40 which needs to adjust to the stretching of the wearer's
panties, can do so. The sanitary napkiln 20 shown in FIG 23C al so has
a pair of longitudinally oriented extensible strips 99 along the
body-facing side of the sanitary napkin. The strips 99 can conprise a
nonwoven material, orTheofaniganemapkin 28| waynin Sope Preferred: enhodimentsy cin
pref eraglgy Isoft tAIdPE 06 AR cbeTRE € extank tbleabladse ubé acareftenamheomm ﬁterm The
strips also ¢ & taps .10 agks A : e
strips 99 may, O{Lﬂﬁgcmé&r Ve %Slsﬂ&%i s'('ﬁ?ilg 'lg’on;@'%wp Ctls ha%t'dé tha-E are
extensible when stretching forces are applied to the article and

offer some resistance to stretching.

-

More preferably still, the sanitary napkin 20 may be
elastically stretchable. The terms “elastically stretchable" or
"elastically extensible" are intended to be synonomous. These
terms are illustrated in Figure 4. These terms, used herein, mean
that when the stretching forces designated "F" are removed, the
sanitary napkin will tend to return toward its unextended or
unstretched dimensions (or “"original" dimensions) Ly and Wy. The
sanitary napkin 20 need not return all the way to its unstretched
dimensions, however. It may, as shown in Figure 4, return to
relaxed dimensions (such as LR and WR) between its unstretched
dimensions and extended (or stretched dimensions) Lg and Ws.

Making the sanitary napkin elastically stretchable will
reduce the undesirable tendency of the sanitary napkin to gather
longitudinally inward (i.e., bunch longitudinally) when forces
which tend to stretch the sanitary napkin are removed. This is
particularly true when the wearer’s pantiés contract.

2. [Extensibility of Preferred Sanitary Napkin
mbo

A. Introduction.

The sanitary napkin 20 can be in the form of many different
embodiments. '

These embodiments may be placed into at least four general
categories for purposes of discussion. The first category deals
with the type of forces used to extend the sanitary napkin. The
first category is comprised of two sub-categories: (a) sanitary
napkins that depend on manipulation by the user for their
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el ements". (descri bed bel ow) which permt the backsheet 40 to extend and
stretch nore’i ndependently of the topsheet 38 and absorbent core 42 than if
such ‘sfri ps were not present. Several other alternative sanitary
napki n enbodi nents havi ng sone extensi bl e conponents and sone i nextensible

' conponents are those which have stretch att®hnment nmeans for fastening to

“ the wearer's panties. These are described below in Section 4A(1). In .
addition to conbining, various dlfferent t opsheet, backsheet, and core
materials, some of @tEBSHRA tvxial andspbR) 1 SARFLARY elnﬂp'&‘éﬁ Hbatis need apdy v dbenor e
than one function, snnfaeatedrmo ethehtypicat foroponscountered dabtry sat forr theire.

For i nstance, sone, %,n)q] m rgg{ﬁar{ e?hepsgsﬁﬁgpy hﬁ{(??liﬁls a§rebe\hgﬁu§ tabl e

for use as an absof cor € ‘can function a topshe
absorbent core, anﬁ%eb%fcﬁbh@éﬁsenthﬂ!é’e%wf'be acconpl i shed by appl ying an
| mpervi ous coating to the

A second category is based upon whether or not an appreciable
amount of force is—required to extend the sanitary napkin. The
sanitary napkin embodiments in the second category can be
categorized as: (a) sanitary napkins that require some
appreciabie amount of force to extend; and (b) sanitary napkins
that can be extended with very little force. Both types of
sanitary napkins are within the scope of the present invention. .

The third category relates to ‘which components of the
- sanitary napkin are extensible. The sanitary napkin embodiments

in the third category fall into two basic sub-categories: (a)
sanitary napkins that are cdmprised of all extensible components;
and (b) sanitary napkins that are comprised of some extensible
components and some inextensible components. Examples of sanitary"
napkins in the second sub-category include, but are not limited
to: (i) sanitary napkins having an extensible backsheet with an
inextensible topsheet and absorbent core; and (ii) sanitary
napkins having an extensible topsheet and backsheet that form an
extensible bag around an inextensible absorbent core.

The fourth category relates to whether the sanitary napkin is
generally extensible, or 1is generally inextensible and is
associated with some type of extensible element. The fourth
category is comprised of at least two sub-categories: (a)
sanitary napkins that are provided with extensible components; and
(b) sanitary napkins adapted to extend by associating them with
some type of extensible element. Examples of the second
sub-category are sanitary napkins with extensible attachment
elements. Again, both types of sanitary napkins are within the
scope of the present invention.
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garnment-facing side of the foammaterial, or otherwi se treating the

gar nent -facieng side of the foam material to render it |iquid inpervious.
In another enbodinent, the topsheet 38 nay be elimnated, and the
underfying | ayer can serve the function that the topsheet 38 generally

“serves. _ _ _ 13 51 In addition, sone of
the materials described herein as being suitable for use as one conponent,

such as a topsheet (gf, a3tdgories G entbonfildshupfill REF°InEE QAF1GHs MOr e
into other categories. Other categories and sub-categories exist
as well. The overall extensibility characteristics are described
below. It should be understood, however, that the overall
extensibility characteristics will often depend on the
sub-categories into which the sanitary napkin falls.

B. [Extensibility Characteristics.
(1) Amount of Extensibility.

The sanitary napkin 20 is preferably capable of extending
between about 110% to about 150% of its unextended length (and its
unextended width). (That is, the sanitary napkin is capable
extehding' between about 10 or 15% and about 50%.) More
preferably, sanitary napkin 20 is capable of extending between
about 120% to about 140% of its unextended length (and width). In
other embodiments, the sanitary napkin 20 .(or portions thereof)
may be capable of extending greater or lesser amounts.

The amount of extensibility preferably corresponds to the
amount the wearer’s panties can stretch. In other words, during
wear the sanitary napkin 20 preferably extends about the same

" amount as the wearer’s panties.. It has been found that 20%
stretch is adequate to account for most stretch induced to the
wearer’s panties by body motions.

The forces required to extend the sanitary napkin and the
other parameters associated with the extensibility of some
preferred embodiments of the sanitary napkin 20 are summarized in
the table in FIG. 8. The forces and other parameters in Table 1
(as noted above) are those associated with several preferred
sanitary napkin embodiments. ‘

It is to be understood that absorbent articles having
parameters that fall outside of those shown in Table 1 may also
fall within_  the scope of the present invention in some
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conponents. (That is, provided that material has, or is nodified to have,
the desired-characteristics for the conponent.) Further, the manners
descri bed herein of naking one of the conponents (such as the topsheet,
backsheet, or core) extensible can generally be used to nake any of the
ot her conponents extensi bl e. E. Mssenbly of the Topsheet.
Backsheet, and Absorbent ~ Core. The conponents of the

S D e e it sb 8 B e ReT TR 4,
sani tary napki n 2ghd eamyesespdcified herain Hacludef atTr egrrewinooangest arh dvwi tisn
e ot ha® COMBARCUE WhthiAC (hAN'shacH 18aPHIMN 20 EC rihgel! STndd)2!ede

: example, if a range is specified as being between about 125% and
about 150%, all narrower ranges, such as between about 130% and
about 140%, and between about 130% and about 150%, etc., may be
claimed even though these limits and ranges are not separately
listed. The forces are measured in accordance with the Test
Methods described in Section 5 of this description.

The table first provides values for the forces required to
extend the sanitary napkin in the longitudinal direction. The
sanitary napkin should preferably extend under the naturally
occurring forces that cause the wearer’s panties to stretch and
move when the wearer moves. This will allow the sanitary napkin
to stretch with the wearer’s panties. The values in the table
represent those forces.

The percéntages of longitudinal extension provided above (and
other measurements in Table 1) are measured along the longitudinal
centerline L of the sanitary napkin 20. Some portions of the
sanitary napkin 20 may, however, extend more (or develop a force
wall after greater extension) than the portions of the sanifary
napkin that lie along the longitudinal centerline L.

Figure BA shows that the portions of the sanitary napkin
along the longii:udina‘l edges 22 of the sanitary napkin 20 may
extend more than the portions lying along the longitudinal
centerline L. In this embodiment, the panty fasteners 44 on the
garment-facing side of the sanitary napkin are affixed closely to
the leg elastics of the wearer’s panties, particularly in the
corner regions 27. This greater extension occurs when the leg
elastics of the wearer’s panties stretch more than the portions of

the panties underlying the longitudinal centerline of the sanitary
napkin. '
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t opsheet ' 38 and backsheet 40 extend outward beyond the edges of the
absor bent ,coere 42. The backsheet 40 conprises a stretchabl e adhesive film
The tore 42 is placed on top of the backsheet 40. The topsheet 38 is then:
placed on top of the core 42. The portions of the edges of the topsheet
38 that extend outward beyond those of thelbcore 38 are secured to those of
t he backsheet 40. . As shown in Flgure 1, the topsheet 38 is also
preferably secured to backshee q a first se such as_sea
Seam 90 is preferabl FiBueRi & 4&%§V§ s theRordIgns off Ah§ B§"¥8rﬁeﬂa%9“any
means commnly usigting ralohe thet 1dngritudingl menpesidng uk rexiendya distiange "C*.
crinping, or heatyse T m | |1 t e pge
product shown |nTIl—Ig aémg s egtzﬁg ggﬁtir et@?&ﬁ%r Qg;ngﬂt‘ﬁg pfgi?l pﬂ?rhe of
the main body porhpnattqﬂlﬂal side edges 2 ext nd a greater distance

portions of the sanitary napkin 20 lying along the longitudinal

side edges 22 may extend up to 175% - 200% of their unextended

length.

The table in FIG. 8 indicates that the sanitary napkin may
also (or alternatively) be extensible in width. Further, FIG. 8
also indicates that the sanitary napkin may have an elastic "wall"
(or "force wall") such that at a certain point, the forces
required to further increase the Jength and/or width of the
sanitary napkin greatly increase. These parameters are discussed
more fully below.

The portions of the sanitary napkin which are capable of
extending the amounts described herein, should preferably contain
some absorbent material. The absorbent material is preferably
capable of holding at least about 0.05 gram of liquid per square
cm. This is measured by dipping the absorbent material into
distilled water, removing the saﬁple from the water, and allowing

_ the sample to drip for 30 seconds. This absorbent material may be
absorbent core material. Preferably, the absorbent material that
is capable of extending comprises more than a single web of
absorbent topsheet material. '

An example of an embodiment which does not have absorbent
material capable of extending is one in which the topsheet and
backsheet extend (but are nonabsorbent), but the absorbent core
does not. (Such an embodiment is not preferred because the
extensible components do not include absorbent material. However,
such a construction would still provide a degree of additional
area coverage of the wearer’s panties when extended.)

" 15 JAN 1997
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52 It has been found that such a construction adequately secures the
conponents.of the sanitary napkin without securing the faces of the

adj acent. conponents to each other. - Although, as noted above, it . is
often preferred to secure some of the conponents at their faces, as well.
The above is a preferred enbodi nent for eagg of construction. (O her neans
of uniting the various conponents can be used.) For instance, the
present invention also includes so-called "tube" products. In-these
products, a liquid pervious(2)chenge to Extend

The set of figures in the second column of Table 1 are the
amounts of force vrequired to extend the saﬁitary napkin
longitudinally. A set of figures is given for extending the
sanitary napkin 25% and 40%. -

The sanitary napkin will preferably extend at least 25% of
its.length under forces of less than or equal to about 800 grams,
preferably less than or equal to about 400 grams, and most
preferably less than or equal to about 300 grams.

The sanitary napkin will preferably extend about 40 percent
of its length under forces of less than or equal to about 1250
grams. More preferably, the sanitary napkin will extend about 40
percent of its length under forces of less than or equal to about
800 grams. The sanitary napkin will (although not specified in
Table 1) most preferably extend about 40 percent of its length
under forces of less than or equal to about 600 grams.

The set of figures in the third column of the table are the
amounts of force required to stretch the sanitary napkin across
its width (in terms of the test described later which utilizes a
1.0 inch strip sample). The table is read in the same manner as
for the longitudinal stretch.

The sanitary napkin 20 may be extensible only in length or

width. The sanitary napkin need not be extensible both
Jongitudinally and in width.

There are also some embodiments of the sanitary napkin of the
present invention that may not fall within the ranges. in the
table. These embodiments of the sanitary napkin may still within

- the scope of the present invention even though they may fall
outside some of the parameters set out in the table.

REPLACRMENT &
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mat erial (such as topsheet material) can be wapped conpletely around the
absor bent .core and the backsheet, and then the conponents can be secured
together. In alternative arrangenents the topsheet could be w apped
around the core, and the wapped core coul'd be placed on and secured to the
backsheet . F. Fasteners for Atlfaching the Sanitary Napkin to

t he ) Wearer's Panti es. (1) General Characteristics
of Preferred Fasteners. , The .gar ment SI de 408 of the backsheet 40 may
include fasteners (or "neans(3) itary napkin to the

, undergarnent of the wearer" or "attach| ng rreans_") 44. Figure 3
‘generally shows the et lialm 3ed 38t GABhd thECthndEary napkin any appreciable
distance (e.g., 5%, or more preferably 10%) is desired so that the
sanitary napkin is easy to handle. - A sanitary napkin with too low
of a modulus of elasticity (that is, one that stretches too
easily) is difficult for the -user to handle and place into the
. panty. Such a sanitary napkin tends to become *stringy" similar
to taffy.

Preferably, a force of at least about 50 grams is required
for the sanitary napkin to extend about 25% and a force of at
least -about 100 grams is required to extend the sanitary napkin
about 40%. In more preferred embodiments, a force of at least
about 100 grams will be required to extend the sanitary napkin
about 25%.

(4) Force Wall

The sanitary napkin 20 preferably exhibits 5 stress-strain
curve for longitudinal or lateral extension simi"lar to that shown
in FIG. 9. "

The sanitary napkin pfeferab’ly extends relatively easily up
to a desired amount, then develops a force wall which prevents
further extension under the forces normally encountered by the
sanitary napkin during use and removal.

The sanitary napkin need not have a force wall in all
embodiments. Further, in embodiments where a force wall is
provided, the force wall may only be provided to prevent further
increases in the iength or width of the sanitary mapkin.

Typically, it is more important to provide a force wall to
prevent further increases in length. This is because the sanitary
napkin may be Subjected to the greatest stretching forces along
its length. '
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central pad adhesive 44 which is adapted.to secure the sanitary napkin 20
to the crotch region of an undergarnent. The central pad fastener 44
secur’es st he main body portion 21 in the crotch portion of a panty-

Figure 5 shows the flap fastener, such as flap adhesive 45. The flap
adhesives 45 are used to assist in maintaiggng the flaps 52 in position

after they are wapped around the edges of the crotch portion of the panty
as described bel ow. The flap adhesive .
53 The sanitary napkin is subjected to relatively 1large

stretching forces in the longitudinal direction during removal of
the napkin from the wearer’s panties. A force wall prevents the
sanitary napkin from stretching excessively during removal of the
sanitary napkin from the wearer’s panties. In addition, a force
wall may be desirable since the length of the sanitary napkin is
greater than its width, and, therefore, the sanitary napkin is
capable of stretching a greater amount in the longitudinal
direction than in the transverse direction.

Such a force wall may include, but is not limited to those
which are intrinsic in the materials used in the components of the
sanitary napkin 20 and those created as a result of its
construction where mechanical "stops" are placed into the sanitary
napkin to prevent extension beyond a certain point.

The first type of force wall can, for example, be seen in a
hypothetical film. The film may produce a force wall when
stretched to a certain limit. For instance, the film may extend
about 10% (i.e., 110% of its original dimensions) before reaching
a point where it cannot be stretched further without substantial
force. Typically, however, the film will have to be subjected to
forces in excess of those desired herein to achieve this initial
10% extension unless it is made extensible as described herein.

FIG. 10 shows an example of a mechanical “"stop" 54. The
schematic drawing depicts an extensible component 56. The
extensible component 56 could, as a non-limiting example, comprise
an extensible absorbent core or an extensible backsheet. The
extensible component 56 has either an inextensible or less
extensible restraining element 58 attached to it. The restraining
element 58 is attached so that it is provided with slack or
flaccid material which allows the core or backsheet to extend to a

"specified length, but no further without an appreciable amount of
force.
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45 is located on the outer surface of flap 52, adjacent the distal edges 53
of the flaps®52 (i.e., the end of the flaps 52 farthest away fromthe

| ongituci nal centerline L of the sanitary napkin 20). The flaps.52 can be
mai ntai ned in position by attaching the flaps 52 to the undergarnment, or to
t he opposing fl ap. ~The adhesive fastepers are respectively covered by
renovabl e cover strips or release liners, such as central pad release |liner
and flap release liner, both designated 50. The adhesives shoul d be
covered with rel ease FliGaells shows @nkexapplenof ;aiHeninate stryptunei thatngan de

extraneous surfacasdPté OfrovPdd/ e saiithAP Mpkal GASE & | SQPS oA fordesqaiined in
US Patent 4,917,6 eners

terns of adhesi ve@e? %’famﬂ?‘rﬁl"f’%qht%ﬁaﬁfE%@Eé?’f"p?‘\{gﬁggkl%%lef{/Siégc?gg?sj'gfg%gr Isn

are not |imtedould beadhtasiinate, compnieed:of a pteetohr daminateifdier suchalsude

but are not |im tQgethaBeCAKEs VS HNRNIE0TEABRINAEEE N t3S a  pre-stretched
polyethylene film 62. The two films are laminated together when
the pre-stretched film 62 is relaxed. When the backsheet 40 is
stretched, it will easily stretch up to the pre-stretched length of
the polyethylene film 62, but will extend no further without
substantial force.

The laminate structures that are used to provide the sanitary
napkin with a stop or force wall need not be bonded across the
entire interface between the component parts of the laminate.

For example, a laminate could be formed of a pre-stretched
material, such as an elastic film and an absorbent material. the
absorbent material could be intermittently bonded to the
pre-stretched film when the film is in its stretched condition,
The two components could be bonded at a plurality of lines, spots,
or other locations. The components could be bonded by glue,
thermal bonds, or any other suitable type of bond.

The resulting laminate will form puckered areas when it is
relaxed. It can have uhidirectiona) stretch, bi-directional
stretch, or multi-directional stretch. The laminate will be able
to extend to the pre-stretched dimensions of the elastic film, but
will extend no farther without substantial force. The laminate
thus formed could be used as a combination structure that serves
as one or more of the basic components of the sanitary napkin.

(5) Anigunt of Recovery (or Percent Set)

The amount of recovery of the sanitary napkin can vary in
different embodiments. Thus, upon extension to 125% or to 140% of
its original length, the sanitary napkin need not return to its
original length when the extending load is released. However, it
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pressure, sensitive adhesi ves, mechani cal fasteners and
conbi nati ons of adhesives and nechanical fasteners. The preferred types of
fasteners and configurations thereof are described in greater detail bel ow.

(a) Adhesive Fasteners. Pressure sensitive adhesives, if used, may be
applied to the garment side 40B of the bacigsheet 40 in many different
patterns or configurations. The adhesi ve configurations nmay be used .

for a variety of purposes in thin, flexible sanitary napkins. |nternational
Pat ent Applicati ots prefierabiet i Hrthensanitayy napkinsvetyrnefoj 1essd thandpe% ofind

o Sapas Cr " cRARHHE R btk ) s niped vt naree

di scl gsés conf i glﬂialﬁ/?‘?fﬁgr'&éﬁ A pgt.e%%ll}g%xpévgn?é@[ gﬁ%ﬁegréreﬁglbqgiyn to

conformto the bombvesf andewildanet ;bunch. Table 1 shows that in less preferred
embodiments, the sanitary napkin may return to up to less than or
equal to 125% of its original length when the extending load is
released.

(6) Rate of recovery

If the sanitary napkin has the capability of recovering
toward its unstretched dimensions, it preferably has a relatively
Jow rate of recovery. A relatively low rate of recovery is
“desirable for several reasons.

The sanitary napkin will fit best against the wearer’s body
when it slowly returns toward its unextended dimensions after it
is stretched. The sanitary napkin can be gently held against the
wearer’s body and in conformity therewith by the forces that tend
to return the sanitary napkin toward its _unextende'd dimensions.
The sanitary napkin can also have regions that, due to creep of
the same, may not tend to return toward their original dimensions.
These regions may also aid body fit. Thus, the sanitary napkin
can be contrasted with conventional elastic materials such as
LYCRA that have substantial tendencies to retract.

A rapid recovery rate also makes the sanitary napkin
undesirable from a consumer viewpoint in removing the sanitary
napkin from the panty. After use, the user will often rip the
sanitary napkin out of the crotch region of her panties in a
fairly aggressive manner. If the rate of recovery is too high,
the sanitary napkin may tend to snap back toward the user during
removal (i.e., like a vrubber band). This 1is particularly
important when the longitudinal extension of -the sanitary napkin
is greater than or equal to about 20%. '
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(2) reduce the tendency of the |ongitudinal edges of the sanitary napkin to
roll over and bunch, and the tendency of the end edges

54 fQ_FIip over and bring the panty adhesives in contact with the wearer's
body and pubic hair. The Papa, et al. patent application teaches that
the overall width of the adhesive fastene?k shoul d be as close as possible
to the wwdth of the crotch region of the wearer's panties to reduce
The rate of recovery should be high enough, however, so the
sanitary napkin will return to its recovered length or width
within a few seconds (i.e., less. than or equal to about §
seconds). '

Preferably, the sanitary napkin will return to its recovered
length or width at a rate in the range of about 0.5 inches/sec.
(about 1.3 cm./sec.) to about 2 inches/sec. (about § cm./sec.).

3. The Individual Components of the Sanitary Napkin.

The individual componénts which may be suitable for various
embodiments of the sanitary napkin 20 of the present invention
will now be looked at in greater detail with reference to FIGS.
1-3. :

A. The To et

{1) General Characteristics of Preferred
Jopsheet Materials.

The topsheet 38 comprises a first liquid pervious component.
_ When the sanitary napkin 20 is in use, the topsheet 38 is in close

proximity to the skin of the user. The topsheet 38 is preferably
as compliant, soft feeling, and non-irritating to the user’s skin
as possible. The topsheet 38 should further exhibit good
strikethrough and a reduced tendency to rewet, permitting bodily
discharges to rapidly penetrate it and flow toward the core 42,
but not allowing such discharges to flow back through the topsheet
38 to the skin of the wearer. '

The topsheet 38 has two sides (or faces or suifaces),
including a body-facing side 38A and a garment-facing side (or
core-facing side) 38b. The body-facing side 38A of the topsheet
38 generally forms at least a portion of the body-contacting
surface ("body surface") 20A of the sanitary napkin 20. The
topsheet 38 has two longitudinal edges 38C and two end edges 38D.
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the tendency of the panty elastics to apply forces t hg
| ongi tudi nat edges of the napkin. The Papa, et al.
teaches.that in at |east some enbodiments, there shou} d

he an area aI
the | bngitudinal centerline L of the sani tary napkint2p Vi S et 1987

| ow this centfa

napkin to deforminto a Wshape in transverse § 0SS- sctlo 1, a.g.ﬁ.t. hat
shown in FIG 69. (A simidapypumbering,| syStem o) i 8&M¢hat

the adhesive shoe'énciaohmel @Fe the shwitenyl mgem 24rhat nhe ‘Eimmdeyoﬁaplka nto
reduce end flippin o] cI +kh hg&iv

close to the endc@g’ 8%"%2 &% é\ug‘e \%g?sl vk %ngtﬁgr}ogesmégh%‘ﬁgf%ppl ng will
cause the adhesi wnbteo obnthe rcompenentt amth referencs, detteryody: sidfesi ve
shoul d pref er abl ¥adipgngheRéESet N IInGdYGarment sTwi 1l riendesignaved byighe rfudberand
most preferably go trﬁgrcomponentagr?d“thg TeTteP 85, OThdidide ARCEAd 2dGEE witnl .

" be designated by the number of the component and the reference
Jetters "C" and "D" respectively.)

A suitable topsheet 38 may be manufactured from a wide range
of materials including, but not limited to woven and nonwoven
materials, apertured formed thermoplastic fiims, apertured plastic
films, hydro-formed films, porous foams, reticulated foams,
reticulated thermoplastic films, and thermoplastic sc_rims_.

Suitable woven and nonwoven materials can be comprised of
natural fibers (e.g., wood or cotton fibers), synthetic or
modified mnatural fibers (e.g., polymeric fibers, such as
polyester, polypropylene  fibers, and  polyethylene, or
polyvinylalcohol, starch base resins, ponurethane’s, cellulose
esters, nylon, and rayon fibers) or from a combmation of natural
and synthetic fibers.

When the topsheet 38 comprises a nonwoven web, the web may be
spunbonded,  carded, wet-laid, meltblown, hydroentangled,
combinations of the above, or the like.

Apertured films are generally preferred for the topsheet 38
because they are pervious to liquids and, if properly apertured,
have a reduced tendency to allow liquids to pass back through and
rewet the wearer’s skin. Suitable apertured films can be made of
any of the materials specified in the publications that describe
films and methods of making films which are incorporated by
reference herein.

| Suitable fi.’lms are described in U.S. Patent 3,929,135 issued
to Thompson on December 30, 1975, U.S. Patent 4,324,426 issued to
Mullane et al. on April 13, 1982, U.S. Patent 4,342,314 issued to



The adhesjve configurations in the present invention can be used to

acconpl i sh. these sane purposes, and to provi de sanitary napkins that adjust

“to the dynam c changes of the wearer's body and panties when the sanitary
napkin i s worn. The adhesive configurations that can be used depends -

- on whether extensible or inextensible ashesives are wused. The portion

of the sanitary napkin on whi ch ext ensi bl e adhesives are |ocated wll be

ext ensi bl e. Sanitary napk cont ai ni nansl nsxt ensi bl e adhesi ves wi ||

typi cally only bdadah#} a! of°’b>ﬂ‘%‘h"§1 dm bfne ptent; Acdf3=A8) disgued dhesi ve
pat ches. Ther efanre,et alf onndulyeds; 11984 Adhd d.SesPatent & 006,39 ckssaed to

preferably appliqﬂiw on April 9, 1991. Additional suitable formed and
' hydro-formed films are described in U.S. Patents 4,609,518,
4,629,643, 4,695,422, 4,772,444, 4,778,644, and 4,839,216 issued
to Curro, et al., and in U.S. Patent 4,637,819 issued to

Ouellette, et al.

Sti1ll other materials suitable for use as a topsheet are
described in U.S. Patent 4,775,579 issued to Hagy, et al. on
October 4, 1988, U.S. Patent 4,798,604 issued to Carter on January
17, 1989, U.S. Patent 5,023,124 issued to Kobayashi on June 11,
1991, and in European Patent Application 0 304 617 A2 published
March 1, 1989 in the name of Suda, et al.

In lsti]l other embodiments, the materials described in some
of the above references (such as the stretchable  polymeric
materials described in U.S. Patent 4,798,604 issued to Carter)
could be made into the films described in other references. For
instance, the stretchable polymeric materials described in U.S.
Patent 4,798,604 could. be made into the macroscopically expanded
three dimensional plastic film having a substantially non-glossy
surface described in U.S. Patent 4,463,045.

In another embodiment shown in Figure 12, the topsheet 38
could comprise a structure comprising a. nonwoven material or
fabric 64 and an apertured film such as three dimensional
apertured plastic film 66. The nonwoven material provides the
topsheet with an improved, less plastic-l1ike feel. |

In one preferred version of the embodiment shown in Figure
12, the nonwoven material 64 has a basis weight from about 1 to
about 40 g/sq. m., more preferably from about 8 to about 12 g/sq.
m. One preferred nonwoven material comprises a carded thermally
dot bonded polypropylene web. Some preferred nonwoven fabrics are
manufactured by'the Fiberweb Group of Simpsonville, South Carolina
under the trademarks CELESTRA and HOLMESTRA.

REPLACEMENT SHEET|

15 JAN 1997

Sttt i dwn ~onewe s 4n 'Mfo'«.m—.—-



intermttent patterns to permt the sanitary napkin to extend between
adhesj ve patches. The adhesive can be applied in many
configurations, including, but not limted to the following: (1) a-single
zone or patch of adhesive; (2) two parallel longitudinally-oriented strips
on opposite sides of the |Ilongitudinal24centerline; (3) two

I nwar dl y- arcuat e strips of adhesive and (4) nultiple patches of adhesive.

The adhesive can E continuous, or intermttent patterns
in the above confi gur&'!q ® %St(lénﬁltﬂtﬁﬁeﬁscbﬁl"?"@\%his%ﬁwte”lﬂtW@V\@ﬁ!’h!sﬁ'\/e

is extensible. Ag mimndptedie§ alfovapered tdapiridhess V39 | tn ot mavdeSishies, it
Is preferably appli qd
configuration, and orientation set forth in U.S. Patent 3,939,135
issued to Thompson. The film is treated with a surfactant. such as
ATMER 645 manufactured by ICI Specialty Chemicals. Preferably,
the surfactant is incorporated into the polyolefin resin pellets
from which the film-is made. '

. The nonwoven fabric 64 and the apertured plastic film 66 may
be integrally formed into a composite structure such as that shown
in FIG. 12 by embedding the fibers of the nonwoven material into

_the thermoplastic film when the latter is in a molten condition
using a vacuum lamination process. Such a topsheet is described .
in greater detail in U.S. Patent Application Serial No. 07/794,745
filed by Aziz, et al. on November 19, 1991. In alternative
embodiments, the nbnwoyen fabric and-the film may be placed into a
face-to-face relationship. The two components are preferably
secured to each other in these latter embodiments. Suitable
methods for securing the two components include, but are not-
limited to adhesives, fusion including heat bonding and/or
pressure bonding, ultrasonics, and dynamic mechanical bonding.

Figure 13 shows that in still other embodiments, the topsheet
38 may comprise a fiber-entangled film. The term "fiber-entangled
film" refers to apertured films having fibers entangled in and
around their apertures.

* The apertured film 68 of such a topsheet could comprise any
of the films or scrims described herein. One particularly
suitable apertured film 68 for use in such a topsheet is disclosed
in U.S. Patent 4,463,045 and ring-rolled (as described below) to
provide it with a degree of extensibility. The film 68 can be
ring rolled before or after the entanglement of the fibers.

The film 68 has nonwoven fibers 70 loosely mechanically or
thermo-mechanically entangled therewith. The fibers 70 are
preferably entangled along or from the direction of either the
body-facing side 3BA, or the core-facing side 38B.
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in intermttent patterns, i ncluding but not limted to

intermttent dots, intermttent strips, and the I|ike. Figure 3 shows
one pref-erred adhesive configuration for use on the sanitary napki.n of the
present invention. The adhesive configuration shown conprises six

3/4" x 3/4" (about 2 cm x 2 cm) square [@eces and two 3/4" x 2.5" (about
2 cm X 6.4 cn1) | ongi tudinal l'y-oriented rectangul ar pieces. One
rectangul ar piece is positioned on each side of the |ongitudinal centerline
L. The square pi eces The efiblensel0 i ¢pul @ ebe rechagicahly 2 éﬁmmeﬁhamféal 1y

sani tary napkin. eiibﬂ\ $6d/ 3 Eh whe‘:.eﬁmawbplme@hﬂebtehpt-odenseac;breirndtintel,on
one Brece 1S 1 SiETRgt g 2hdH Rl HRESER, NED sPURRERY s 1

atch can eac &' Thvé
separate cover stthe f %o, cammeoeto thedf ipm: dhermospechanicadivienyanaded midhwi t h

a single rel ease tphellim sudh 2sabéMgs ficuked ase mell tbiToRn fACitHE epRRGic film
while the film is still in its molten state, or hydro-entangled
'with the film. One suitable meltblowing process is disclosed in

Exxon U.S. Patent 3,978,185 issued to Buntin, et al.

The fibers 70 may be either hydrophilic or hydrophobic.
Suitable hydrophilic fibers may be formed from intrinsica]ly
wettable fibers such as nylon co-polymers comprising a nylon
combonent ‘and a hydrophilizing component. Such a material is
commercially available from Allied Signal Inc. under the trade
designation Hydrofil SCFX.

In a preferred embodiment, the fibers 70 are of a
thermoplastic synthetic nature..  Suitable polyethylene fibers are
available from the Dow Chemical Company under the trade -
designation ASPUN, and polypropylene fibers are available from the
Exxon Corporation under the trade name ESCORENE 3,400 and 3,500
series.

Once formed, the fiber-entangled film structure is preferably
treated by any known methods to render it hydrophilic. Such
process will allow the apertures 39 of the film to better handle
liquids. The composite structure may be ring-rolled after these
treatment processes.

The fiber-entangled topsheet 38 material provides more
intimate contact between the apertured film 68 and the nonwoven
fibers. 70. . This can create advantages of improved liquid
transport through the film 68 to the fibers 70 and the underlying
layers. It may also provide improved comfort if the fibers 1lie
along the body-facing side 38A of the topsheet 38. It can also
provide improved comfort when fibers lie along the core-facing
side 38B of the topsheet 38 since the film 68 portion of the
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benefits the consuner who does not have to dispose of{ sg
i ndi vi dual .

preferably extend approximately the sane anmpunts as t
set forth in Table 1.

Sui t abl e extensi bl e adhesives include extepgible adhgsives,

strips 50. | f. the adhesives ar

szmmt 1

= vl

topsheet 38 will be less likely to separate from the underlying
entangled fibers 70 and move into the crevices of the wearer’s
body.

{2) Alterngti#e Ways of Providing the Topsheet With
xtensibility.

There are several basic ways of providing the topsheet
materials described above with extensibility. A non-limiting
number of these ways are described below.

One way of making the topsheet 38 extensible is by performing
a mechanical operation, such as pleating, corrugating, or ring
rolling on the topsheet material to provide folds in the topsheet
that are able to open when the topsheet is stretched. Such a
process can be performed on many of the topsheet materials
described above.

In one preferred embodiment of the present invention, the
topsheet 38 is made in accordance with-U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of longitudinal
extensibility.

Such a topsheet is described in the following patent
app]ications which were filed on July 23, 1991: U.S. Patent
Application Serial No. 07/734,404 filed in the names of Thompson,
et al.; U.S. Patent Application Serial No. 07/734,392 filed in the
names of Thompson, et al.; and, U.S. Patent Application Serial
No. 07/734,405 filed in the names of Buenger, et al. These patent
app11cat1ons may be referred to collectively as the "Capillany
Channel Fiber" patent applications.

Suitable processes for ring rolling or "pre-corrugating" are
described in U.S. Patent 4,107,364 issued to Sisson on August 15,
1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in
co-pending, commonly assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,

as



per se, -and extensible adhesivel/backsheet conbinations. Any

ext engsi bl e-adhesives known in the art can be used. Sui t abl e extensible
adhesi ve/ backsheet conbinations include, but are not limted to
non- ext ensi bl e adhesi ve used on an extensi bl e backsheet material known as 3
Sigma 2474 avail able from Anchor Continent&dl, Inc., 3 Sigma Division

of Covington, Onio; el astically stretchabl e adhesive filns such as

Fi ndl ey adhesi ve 8- 338 r | astically s h .adhesive film known
s 3 XPo 0 014 A3t Eatebe ApTitaR Lo SREEI Ne” B AR SH, 31 e B Kernim -

Conpany of St. Pdue]l Mthradsoom; Februany 28, ai¥lsi wed bSchPaten8MAgmdtiesiion 1442
on a | ow nmodul us glasf 'ue.fdrl/gsdz,ggs ofn&uaryabémd'memwsb@'ﬁ. aFRBHYRy  MBY

Adhesi ve.as. prodils ABbAFOUBEERIY oFetRrbt Alchere odt i Hhen InS g1 1n6s
Sigma Division, patefoappljicationsthi o. Suitable inextensible adhesive _
fasteners are described in greater detail in US.  Patent 4,917, 697.
| The fold lines in the corrugations of a2 ring rolled topsheet
should run in the transverse direction so the topsheet is
longitudinally extensible. In other embodiments, the fold lines
could run in the longitudinal direction, both directions, and/or
other directions. The. topsheet 38 will be extensible in
directions perpendicular to the fold lines.

_ Figure 14 shows that in other embodiments, the topsheet 38
could be comprised of a nonwoven material having fibers 78
generally oriented in a direction perpendicular to the direction
of the desired stretch. The topsheet, for instance, could be
comprised of fibers generally oriented in the transverse direction
to provide extensibility in the longitudinal direction.

Figure 15 shows another alternative topsheet embodiment. In
Figure 15, the topsheet 38 is bonded to an underlying acquisition
layer 46 by the type of individual fusion bonds 72 shown in Figure
5. In the_émbodiment shown in Figure 15, the acquisition layer 46
is stretched before it is fused to the topsheet 38. The topsheet
38 and acquisition layer 46, thus, form a laminate. When the
stretched laminate is relaxed, the laminate has tufted areas 74
formed therein between bonded areas 72 and valleys 76 formed at
the bonds. '

The embodiment shown in Figure 15 provides a key advantage.
It (and its various alternative embodiments) allows a stretchable
laminate to be formed from materials that are not ordihari1y
thought of as being stretchable. The apertured plastic film
topsheet 38, for instance, is not normally thought of as'being
extensible. However, the topsheet 38 is provided with a degree of
extensibi]ity when it is secured to a layer such as the

|REPLACEMENT SHEET
15 JAN 1997




(b) Mechanical Fasteners, Frictional Fasteners, ' and the
Li ke._ . The fasteners used with all of the various enbodi nents of the
present invention described herein are not limted to adhesive attachnent
means.” Any type of fastener used in the.art can be used for such purpose.
For exanple, the sanitary napkin 20 could 28 secured to the wearer's
under gar nent by conventional VELCRO hook material, or by the fasteners

described in U S. Patent 4,946,527 issued .to Batirell on Auguyst 7, 1990,
U S. Patents 5, 05¥®isitipy ?Yff6,24§6 %i%"sugﬁ t‘&q“l"rfdgrh‘g', en .Héoﬁabc'?ﬁﬁﬂer

22, 1991 and May @&endéiOand rthe piwot compbyentamateER(Dspatec hbereppterc aelaxed.
publication No. 0 381- 087 published August 8, 1990, or high coeefficient of
friction foans and ot her high coeffigient of friﬁtipn nateri%ls such as

those described in U Be fafeed areage/4cin sihed t'aMIAALBNSAN B1SS. Rogyide:
certain benefits. The tufted areas 74 are typically soft. They

"will also place the absorptive fibers of the acquisition layer 46
closer to the wearer’s body than the nontufted bonded areas. This
construction may also enhance absorption (particularly at the
tufted areas 74).

In other alternative embodiments, both the topsheet 38 and
the acquisition layer 46 can be stretched prior to fusing the same
together.

In other embodiments, the topsheet 38 can be made extensible
by forming it from extensible, or more preferably, stretchable
materials. The topsheet 38 can, for instance, be an apertured
film made of a polyethylene/Kraton blend such as Exxon fiilm EXX-7
available from the Exxon Corporation. This will yield a
stretchable material without any mecbanica] manipulation.

In other embodiments, the topsheet materials tan include low
basis weight nonwovens (nonwoven materials having a basis weight
from about 18 to about 25 grams per square meter). An example of
such a nonwoven material is manufactured by Veratec, Inc., a

Division of International Paper Company, of Halpo]e, Massachusetts
under the designation P-8. - '

In other embodiments, the topsheet could be comprised of a
thermo-formed mass of fibers or hydroentangled nonwovens.

Figure 16 shows that in still other embodiments, the topsheet
38 could have elastic structural components. One example of such
a structure is a net, screen, or scrim 80 comprised of elastic
ribs 82. An examb]e of such a structure is disclosed in U.S.
Patent 4,062,995 issued to Korpman December 13, 1977. The net
could have square-shaped or diamond-shaped apertures 84 between
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57 4,834,739 issued to Linker, Il1, et al., and U S{Rare

issugd to Gossens, et al. The stretching forces
surface 20B of the sanitary napkin 20 by the wearer's
response to the wearer's body notions accounts for ma

_ y
_ to adhesive fasteners beconthg unattached from the we
panties. The use of nechanical fasteners on stretchabl ' "

that | ead

its ribs. Such a structure is generally stretchable in all
directions. Elastic or inelastic fibers 86 could be added or
adhered to the net.

The topsheet 38 can, in still other alternative embodiments,
be maﬁufactured into a structure that is capable of stretching in
more than one direction from materials that are only capable of

- stretching in one direction.

FIG. 17 shows an example of a process that can be used for
this  purpose. The left side of FIG. 17 shows a conventional
process that could be used for cutting a web of stretchable
material 88 into individual topsheets 38. The web 88 runs in the
machine direction (MD). This is also the direction the web 88
stretches.

The right side of FIG. 17 shows a process of creating a
multi-directional stretch topsheet by cutting the web of
stretchable material at an angle (or on a "bias" to the machine
direction). In a variation of this process, the web could be fed
in at an angle and cut in the same direction as shown in the
conventional process. The resulting cut topsheet 38 will be able
to stretch in'tuo directions as shown by the arrows near the cut
topsheets. '

Figure 17A shows that in still other embodiments, an
apertured film topsheet 38 can be provided with apertures 39
having a geometry that is conducive to allowing the topsheet 38 to
stretch in a particular direction.

In still other embodiments, the topsheet 38 could be slit for
extensibility as described below for the absorbent core.

In still other embodiments (shown in FIG. 17B), the topsheet
38 can comprise a reversibly necked material. Reversibly necked
materials generally comprise materials that increase in width
(rather than decrease) when extended longitudinaIIy{ Such




absorbent articles is believed to be particularly beneficial, due to their

tendency to reduce the effect of these shearing forces.

Mechani cal

fasteners that engage the fabric of the wearer's panties will nove with the
panti és, reducing the problens caused by these shearing forces.
G. Optional Conponents of the Sanitary NapRin The sanitary napkin 20

of the present invention may be provided w th optional

addi ti onal

ts. | f desi.red, th dditi t b  d i th
Ot Tty | hmRERT AT e TRER A Th, sQRary ORRAIRS BecHike Penel) A¥e (R

nners de

he sanitary

napkin 20 of thespbiectrito the grgecdiondn theip il HatoidoNen fedbrenndyied of
addi tional pervi Qye @otalser mat weareers . pahbiesaddien i thealsaptbary onapkdn is
absorbent | ayers e, positione 4h aﬁﬁg b i t her
t he topsheet 38, s%cgﬁ‘&‘ksﬁgeﬁacgofjm%ﬁ\llo%tqﬂ?wggos omn&.lﬁ‘rgﬁfg&é?eaaﬁw!ﬁ
absorbent |ayer, increase when they are stretched. As shown in Figure 17B, if this -
jncrease in width is great enough, these materials can be used to
form flap-like structures when the sanitary napkin is stretched.

_One suitable way of creating a reversibly necked material is
described in U.S. Patent 4,965,122 issued October 23, 1990 to

Morman.

(3) Additional Steps.

In addition to the above, in preferred embodiments of the
present invention, at least a portién of the topsheet 38 is
treated with a surfactant. This can be accomplished by any of the
common techniques well known to those skilled in the art.

Suitable methods for treating the _fgpsheet 38 with a
surfactant are described in a number of references, including U.S.
Patents 4,950,264 and '5,009,653 jssued to Osborn, and in U.S.
Patent Application Serial No. 07/794,745 filed by Aziz, et al. on
November 19, 1991. The latter patent application teaches treating
the apertured film component of a nonwoven/apertured thermoplastic
formed film topsheet with a surfactant. The surfactant is
preferably incorporated into the resin used to make the

thermoplastic formed film.

Treating the topsheet 38 with a surfactant renders the
topsheet 38 more hydrophilic. This results in liquid penetrating
the topsheet 38 faster than it would if the surface were not
treated. This diminishes the likelihood that body fluids will
flow off topsheet 38 rather than being drained through the

topsheet 38.
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absorbent core 42. This wicking |ayer 46 may be reféri
topsheet, or "w pe acquisition sheet”, or "acquisitijon
enbodi ment shown in Figure 6, the acquisition |ayer
nonwoven material. It should be understoodl however,
| ayer 46 need not be a folded sheet. The terns "l ay "web", _as.
herein to describe the acquisition |ayer, include

singl e unfol ded sheetls, additipng imhaseterred rqnﬁgdwnﬂé:‘é}‘Fg{“?‘eF?&t%lg;‘{?rs dnélgd
fibers, of topsheet 38 is secured in contacting relation with an
underlying absorbent layer. This contacting relationship results
in liquid penetrating topsheet 38 faster than if the topsheet 38
were -not in contact an absorbent component. However, it is not
absolutely necessary to bond the face of the topsheet 38 to the
face of the underlying layer. :

The topsheet 38 can be maintained in contact with an
underlying absorbent component by applying adhesives between the
topsheet and the underlying component, by entangling the fibers of
the underlying layer with the topsheet, by fusing the topsheet 38
to an underlying absorbent layer by a plurality of discrete
jndividual fusion bonds, or by any means known in the art.

FIGS. 5 and 7 show a preferred type of fusion bond which
forms bonded areas which provide structures with drainage’
passageways for liquids to pass through to the underlying
absorbent material. These preferred fusion bonds are described in
greater detail in U.S. Patent Application Serial No. 07/810,774
filed in the names of Cree, et al. on December 17, 1991.

B. The Absorbent Cor

(1) General Characteristics of Preferred
Absorbent Core Structures.

The absorbent core 42 is positioned between the topsheet 38
and the backsheet 40. The absorbent core 42 provides the means
for absorbing menses and other body fluids. '

The absorbent. core 42 need not have an absorbent capacity
much greater than the total amount of fluid anticipated to be
absorbed. The absorbent core 42 1is generally compressibIe,
conformable, and non-irritating to the user’s skin. It can
comprise any material wused in the art for such purpose.



58 multiple layers or |am nates of material, or othg

materd al s.. The terns | ayers and webs are thus, not |
unfol ded | ayers or sheets of material. In Figu
| ayer 46 is a "double" z-folded sheet. The eet 46, {§i§
folded so that when the sanitary napkin is t al ong
centerline T, the left half of the fol ded sheet apped

cross section and mem.m'%? ng.ﬁpwaepﬁ@ﬁ@ueaﬁaﬁrai'hateﬁms Shehtas?Bolminuted
preferably fol ded so t |

a has an upper,.portion 49 that ap rs as a
rectangul ar strip ‘I‘Q?dplpeﬂﬁup vRig ‘Fhegqrﬁ)‘gf)@ﬂgp&hr&ﬁé4§°o1ast ﬁépg‘gﬁui &renedn
| ayer 46 is preferedllylageouwadiinig mhydrage] efcrming wpelymebougeld5nanchgahisyt 38
nm wi de. The uppe | ON., s a a Rer : a 0.5
m up 1o about 4 RGN i hcs AR SV} IiRe”, Eilere® (B scrI6HE kb,
products). = Such capilianyd annel fibers, absorbent foams, absorbent sponges,
synthetic staple fibers, polymeric fibers, peat moss, or any

equivalent material or combinations of materials.

. The polymeric gelling agents 1listed above may also be
referred to as "absorbent gelling materials" or "superabsorbent
materials". Polymeric gelling agents are those materials which,
upon contact with liquids such as water or other body liquids,
imbibe such liquids and thereby form hydrogels. In this manner,
liquids discharged into the absorbent core 42 can be acquired and
held by the polymeric gelling . agent, thereby providing the
articles herein with enhanced absorbent capacity and/or improved
liquid retention performance. '

“The polymeric gelling agent which is employed in the
absorbent core 42 will generally comprise particles 41 of a
substantially water-insoluble, slightly cross-linked, partially
neutralized, hydrogel-forming polymer material. The term
“particles”, as used herein, can refer to particles in any form,
such as in the form of pellets, flakes, or fibers.

The general characteristics of one basic type of absorbent
core 42 (including, but not limited to the preferred types of
polymer materials used therein, and types of methods which can be
used for preparing these polymer particles) are described in
greater detail in U.S. Patent 5,009,653 issued to Osborn and the
patents incorporated by reference in that patent, the disclosures:
"of which are all incorporated by reference herein. (The absorbent
cores 42 described herein need not include superabsorbent material

- particles, however.)

_ _Suitable cross-1inked cellulose fibers for the absorbent core
are described in U.S. Patent 4,888,093, issued December 19, 1989
to Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to



arrangenent is described in greater detail in PCT Patent Application

Publ i.cati on No. WD 92/07535 publ i shed in the nane. of Visscher, et al. on
May 14, 1992. Figure 7 is a sinplified cross-sectional view.simlar
to that of Figure 6, showing an alternative arrangenent of the conponents
of the sanitary napkin 20. In Figure 7, ¥at her than being a separate
layer that is located on top of the core the acquisition |ayer

46 is an integral, | ay o a f a
| am nat ed absorb f"’c&tegﬁ? ?OSE?ES%Q Eé’& ssgh”REk.ge%ﬁog&%EPp;d 1%9 8
serves to i nprovécheggenngetofalex dbist cRatentrd 808, 644+ o‘%shed aﬁﬁbﬁﬁﬁ&'nﬁ cl898 42.
Theret arf Se¥ﬁraltorﬁ&$@38ew»1k .§ héndi Upsgveebnw @Msagozzf 1em;aaugﬁet 19, 1990
i mportan e i,nmprovyed, wicki rovi I stribu e
exudat es through&ﬁt“ﬁ% et ior b B App1Tcation’ PubTication ¢ 87 Yhe

A2 and 0 427 317 A2 pub’hshed in the name of Herron, et al. on May

15, 1991; and EPO Patent Application Publication No. 0 429 112 A2

published in the name of Herron, et al. on May 29, 1991.

Suitéb'le, capillary channel fibers (that is, fibers having
channels formed therein, preferably, on their exterior surfaces)
for the absorbent core are described in greater detail in the
Examples provided below, in EPO Patent Application 0 391,814
phb‘lished October 10, 1990, and in the aforementioned Capillary
Channel Fiber patent applications. '

Suitable absorbent cores comprising foams . are described in
U.S. Patent Application Serial Nos. 07/743,839, 07/743,950,
07/743,947, and 07/830,159 (P&G Case Nos. 4451, 4452, 4453, and
4453R) The first, third and fourth applications listed were filed
in the names of DesMarais, et al. The second application listed
was filed in the name of Young, et al. The first ‘three
app‘licatiohs were filed on August 12, 1991, and the fourth on
February 12, '1992. Additional cores comprising foams are
described in European Patent Application 0 293 208 Bl.

Absorbent cores comprising sponges are described in U.S.
Patents 3,512,530, 3,954,493 and French Patent 2,203,827.

Additional suitable absorbent cores that can be provided with
extensibility are described in the following references: U.S.
Patents 4,773,903 and 4,865,506 issued to Weisman, et al. on
September 27, 1988 and September 12, 1989, respectively. These
patents disclose composite absorbent structures comprising webs of
entangled blown microfibers, substantially nonabsorbent crimped
staple fibers, particles of hydrogel-forming polymeric gelling
agents and a hydrophilizing agent.
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The inproved wi cking also allows the sanitary napkin 20 of the present
I nvention to be made relatively thin. The acquisition |ayer 46 is capable

of dispersing exudates over a large surface area of the absorbent core 42.
The acquisition |ayer 46 thus 59

allows the sanitary napkin 20 to absorb réﬂatlvely | arge anounts of
exudat es. Bul ky prior art sanitary napkins relied on a high degree of

nertical absorption BindlSuRIbRL GHRENEHIE! AReRiAd Bbigrdbl widehas! b6d

Because t he absor ben
melt blown elastic f1bers and absorbent materials. One such core

material comprises a hydro-entangled composite of cotton and melt
blown fibers known as product #7102-102 available from Fiberweb of
Simpsonville, South Carolina. In -other embodiments, the cotton
could be replaced with other absorbent materials such as FSA fiber .
Type 101 or 102 available from Courtaulds Fibers, Ltd. West
Midlands, England. Alternatively, two plies of a material such as
the above product #7102-102 could be laminated together with a
particulate polymeric gelling agent in between and provided with
extensibility to produce a high]y absorbent extensible laminate.

In addition, the absorbent core 42 can be comprised of many
materials described herein as being suitable for use as topsheets.
In order to be suitable, however, these materials must be
absorbent or used in conjunction with some absorbent material.
For instance, .the absorbent core 42 could be comprised of a
structure similar to the elastic scrim shown in Figure 16 with
absorbent fibers adhered thereto. ' _ :

(2) Providing the Absorbent Core With Extensibility.

There are many possible extensible absorbent core
embodiments.  These ijnclude, but are not limited to the
‘embodiments described below. The coﬁponents of the embodiments
described beiow can also be combined in any suitable manner to
form additional embodiments.

(a) Laminates

In one preferred embodiment shown in Figure 2, the absorbent
core 42 is a laminate. The laminate is comprised of a layer of
superabsorbent polymer material, such as in the form of particles

41, disposed between two air-laid tissues, first and second tissue

layers (or "upper" and "lower" tissue layers) 43 and 47,
respectively.
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napkins were fairly thick, they could absorb a | arge volunme of exudates
while utiljzing only a small degree of the surface area or |ateral _
absorption capacity. The thin versions of the sanitary napkins 20 of the
present invention may absorb relatively | arge anounts of exudates because
the wicking disperses the exudates over ad%arge surface area of the
absorbent core 42 where the exudates can better and faster be vertically

absorbed into the ab b c 4 : e | Sipk i | gyer . hay

al so be used to di re1_c‘;'?er egﬂlc%t g{‘"%t ogv\g/a‘l:road ttﬁses-menﬁggwof h? hgﬂgp% é§1&a

Liqui d exudat escontpinmentr Ofdebhfsi suRprahsenkent opelymeryimateriald timppeve

f”hSt ri but ig r ?dit ﬁit'e}‘a‘DFiltiiH@fr@ bf Eqmt Bbsarbed exudutes throyghdue thepabidreeht Si nfe
e core o e sanitar apki_n iS n onparj.son to

its Length. |iquftieodsfaf croyivs o d&ghee; %‘é?ﬁ’g%‘ié’?éﬁ%i ne ﬁﬁge‘@ YOS 4T o

core 42C much soanterd7t ham hehepmpitilsed refach singechiigsue2 melpfwhink s Sfol dadht

core. The acquigithi Ghe! 3Ysradborbent DRateseal trart A@ist 4l Batwern\Vi 6K fF.
di rect exudates toward tpe- endts 42D of {he P .
separate sheets of the same (or different) tissue.

A suitable laminate is a superabsorbent laminate known as
WATER-LOCK L-535 available from the Grain Processing Corporation
of Muscatine, Iowa (WATER-LOCK registered TM by Grain Processing
Corporation). Such superabsorbent laminates are disclosed in U.S.
Patent 4,467,012, issued to Pedersen et al. on August 21, 1984, .
U.S. Patent 4,260,443, issued to Lindsay et al. on April 7, 1981,
and U.S. Patent 4,578,068 issued to Kramer, et al. on March 25,
1986.

The laminate absorbent core 42 can be made extensible by
making the same from tissue paper having between 20% and 200%
stretch (i.e., capable of extending between about 120% and 300% of
its original length). Such tissue sheets can be made by a number
of procesﬁes. The_ tissue paper may _in one embodiment, be
conventionally creped tissue. For example, the tissue paper may
be 2 BOUNTY tissue that is run through a creping process.

In other embodiments, the tissue may be made by a suitable
variation of the process d’escribed. in U.S. Patent 4,191,609 issued
" to Trokhan on March 4, 1980, or by a suitable variation of the
processes described in U.S. Patent 4,529,480 issued to Trokhan on
July 16, 1985, or the processes described in European Patent
Application Publication Nos. WO 92/00414, WO 92700415, and WO
92/00416 published January 9, 1992. In the latter cases, the
tissue may be made. extensible by one or more of the following
procedures: adjusting the angle of the doctor blade to provide
additional creping; tailoring the characteristics of the paper’s
network region to allow a certain amount of stretch; or, by
removing the paper web from the Yankee dryer earlier than ordinary
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core 42. This nore effectively utilizes the capacity of the core, and
reduces the possibility of |eakage caused by exudates prematurely reaching

the | ongitudi nal edges 42C of the core. The characteristics of the
acquisition layer 46 are as follows. The acquisition |layer 46 should be

| i quid pernmeable. The acquisition |ayer 4 Is also preferably ' ,
conpliant, soft feeling, and non-irritating to the user's skin. It can be

made from any mat (call;elfg#es }hak %ﬁ,g;&&?ﬂbw ?&rtﬂ&rsW*?}\/J]g}ogy)iqg;qga%gg}‘%eegf

preferred manner described abov e materials
havi ng the topsheedff8etfused to them The acquisition layer 46 is
preferably provided with stretch properties. The acquisition tayer 46 has

a body-facing face (OrInSiaqarn%Q'iA\ve a%oﬁimligfaq_{ﬁgﬁ@%iftﬂ(;%&gﬁ' very low
' . initial crepe can be creped after lamination. The creping process
in this case could occur by passing the laminate through two
matched rolls such-—-that they would yield a corrugated laminate
tissue with stretch in the range of 20% to 200% (capable of
extending between about 120% and 300% of its original length).
The corrugations should be perpendicular to the direction of
desired stretch. '

In a related alternative embodiment, the laminate could be
creped by adhering the laminate to a surface and creping the .
laminate off the surface. This could be done in a manner similar
to the step of removing the paper web from a Yankee dryer
described in the aforementioned EPO patent applications.

In another related embodiment, the laminate could be creped -
by pressing a pattern into it while the laminate is on a flat
surface. For instance, a pair of flat plates could be used to
impress a pattern into the laminate similar to that shown in U.S.
Patent 4,578,068 issued to Kramer, et al.

In alternative embodiments, the laminate can be cut or slit
to provide an extensible absorbent core structure. Figure 18
‘shows that in a particularly preferred embodiment, the absorbent
core 42 is a laminate as described above which is slitted or
partially slitted for longitudinal extensibility. FIG. 19 shows
an alternate absorbent core that is slit at the central region,
and not at the end regions. Figure 20 shows an alternate
absorbent core that has diamond-shaped apertures cut therein. Any
other suitable shape or shapes of apertures can be used.

Other types of slit absorbent materials are described in
European Patent Application Publication Number 0 293 208 Bl
published by Lion Corporation on July 24, 1991.
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60 The acquisition layer 46 should be hydrophilic. The fibers or
yarns 55 conprising the acquisition |layer 46 may be inherently hydrophilic.
Alternatively, they may be treated to render them hydrophilic. Suitable

met hods for rendering fibers hydrophilic include treating themwth a
surfactant. The fibers can be treated7by spraying the material
conprising the acquisition Iayer with a surfactant or innersing t he

material into the surfactant, re detagil ed discus

treatnent and hydropﬂhhlﬂ"ﬂ%qdé“é ntng rfé'g F&Feﬂ & ‘feﬁ{] t3'§853'1M’35Y1d
4,988, 345 |ssuedn5§k1Re|zs| rye qirefitrabdyd sesledeitoi rlg‘eve%fspbhﬁ vedh}ng Tland
hydr ophi | i ci ty ObxbER6h DT quidl LPVPidE- Rchinthg | WerAKBFOAR notetiEW
'Tquid exudat es frnglé e napkin w thei\%tlssextengtreg eJ\’IQternatwe'ly, the edges 42C
and 42d of the absorbent core 42 may be sealed rather than sealing
the edges of the entire sanitary napkin. The edges of the core 42
may, for examp]e, be wrapped or covered by a tissue layer. In
other alternative embodiments, the edges of the tissue may be
folded, or otherwise manipulated to prevent the wicking and
expulsion of liquid or liquid-containing superabsorbent material
particles 41 from the core 42. All permanent seals around the
perimeter of the sanitary napkin 20 should not break upon
lengthening (i.e., any seal is intended to rema1n for the duration
of the use of the sanitary napkin. )

In any of the laminate absorbent core embodiments described
above, a sheet of other any other known absorbent materials
including, but not limited to peat moss, modified cross-linked
cellulose fibers, or synthetic fibers could replace the cellulose
fibers in one or more of the tissue layers. The basis weights of
the tissue layers could also be varied between layers.

(b) Structures Containing Mixtures of Absorbent
Materials and Superabsorbent Materials.

The absorbent core 42 could, instead of comprising 2 laminate
structure, be comprised of a mixture of the absorbent materials
and superabsorbent materials described above.

For ‘example, mixtures of superabsorbent materials with
airfelt, modified cross-linked cellulose fibers cross-1inked
carboxy methyl cellulose such as that described in U.S. Patent
4,475,911 issued to Gellert on October 9, 1984, peat moss, or
other absorbent materials can be used to make thin webs. These
thin webs may then be creped, ring-rolled, slit, or otherwise
manipulated as described herein to produce an extensible absorbent
core 42.
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The acqui.sition | ayer 46 may be conprised of many of the sane materials as
the absorbent core. The acquisition |ayer 46 may be conprised of woven or
nonwoven naterials. These materials may be synthetic, or partially
~synthetic and partially natural materials. Suitable synthetic fibers

i ncl ude . pol yester, polypropylene, polyet38lene, nylon, viscous rayon
fibers, or cellulose acetate, with polyester fibers being preferred.

SU|tabIe natural fibers include cotto el t her tura
fibers.  The acqui si 'P%ﬁ"?'d')?g?“m" mﬂﬁ é&iﬁ?%é‘ét cfj’éotﬁ i FV’BB?PHH sed
of cross-linked cétlanyokeowni hanner on any ofi thec embadimeritst desqribédrheedtin.

embodi ment s descr’ﬂﬁedsdpgrid}‘ﬁr@ﬁ%m%éﬁ%?t pBPtrﬁc"I‘epe*lOWn YC B ||{oﬂ,5¥e,{‘e§@{||§e|
fibers. The SIt1O

conbi nati ons of th@“ﬂ%\?@tﬁa’éf@r FB’F%’be%hd'ﬁ"%'s‘aEFe‘?aﬁﬁrlﬂe Ff)"ér‘& si I phhert o
t hose described akbmbodimentspSethen siperabsurtent abmberiaht pantdéclesr aay be

equi val ent mat eri gd 4 QfptQF Yn"2dupBrabbribat Shdtelkfa1 concentration gradient in
- the sanitary napkin. Known manners for establishing such a
concentration gradient are described in European Patent
Application No. 0 198 683 published October 22, 1986 in the name
of Duenk, et al., U.S. Patent 4,699,823 issued October 13, 1987 to
Kellenberger, et al . and U.S. Patent 5,009,650 issued to Bernardin

on April 23, 1991.

(c) Structures Containing Mixtures of Various
Types of Fibers.

The absorbent core 42 can comprise a mixture of various types
of natural or synthetic fibers and particular -superabsorbent
materials.

(i) The "Blended" Core.

Figures 21-23 show one particularly preferred absorbent core
42 that will be referred to as a "blended” core. This particular
core arrangement is shown in a relatively thick sanitary napkin
20. It can, however, also be formed into a thin web for use in
thin products.

The blended absorbent core 42 comprises a batt of fibers,

~ preferably in the form of a homogeneous blend of fibers. The
blended core 42 is comprised of at least two groups (or types) of
fibers. These include a first group (or type) of low denier,
relatively short, hydrophilic fibers, and_ from about 5% to about
90% of higher denier (and is preferably about 10%), longer
synthetic fibers that comprise a second group (or type) of fibers.
The b.]end ratio of the two groups of fibers can be varied to
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The fibers or yarns 55 conprising the acquisition-|layer 46 may be of any
| engt.h, fromstaple length to continuous filanments. The length of the
fibers 55 is preferably between about 1 inch and about 3 inches (between
about 2.5 cm and about 7.5 cm), and nost preferably is about 1.5 inches
(about 3.8 cm). The fibers 55 preferably3%ave a denier per filanent of
bet ween about 1 and about 3, nost preferably about 1.5.

61 produce the properties desired for different types of absorbent

articles. (A1l percentages specified in this description are by
weight unless stated otherwise.)

The first group of fibers can comprise natural fibers such as
cotton, cellulose, or other natural fibers. The first group of
fibers can alternatively or additionally comprise synthetic fibers
such as superabsorbent material fibers and capillary channel
fibers, mechanically or chemically modified natural fibers,

~ including but not limited to, rayon, chemical thermal mechanical
pulp (or "CTMP" or TMP"), ground wood, or cross-linked cellulose
fibers. For one embodiment, the first group of fibers comprises
airfelt. The fibers in the first group of fibers are either
inherently hydrophilic, or they may be rendered hydrophilic by
treating them in any of the manners described previously to render
them hydrophilic.

Performance is improved by selecting a relatively stiff fiber
which maintains a substantial portion of its compression
resistance when wetted. (That is, the fibers should have a high
compressive modulus.) Preferably, the fibers selected are both

~ compression resistant and wet and dry resilient (i.e., they tend '
to both resist éompression and to spring back when compressed).
Cross-1inked celiulose fibers are especiaily preferred for these
criteria. (It is understood, however, that cross-linked cellulose
fibers are sufficiently modified that they may no longer be
considered as either cellulosic, or as natural fibers, per se.)

The second group of fibers should also be of high compressive
modulus and should maintain a relatively high modulus when wetted.
The second group of fibers should also preferably be wet and dry
resilient. Suitable fibers include, but are not 1limited to
synthetic fibers comprised of any of those materials specified
below as being suitable for use as the fibers of the acquisition
layer 46. (Fiber 1lengths, denier, etc. are, however, not
necessarily the same. Some preferred fiber lengths, etc. are
described below.)
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The fibers 55 of the acquisition |layer 46 are preferably oriented

primarily in a single direction. Typically, the acquisition |ayer 46
can be manufactured with its fibers oriented in the nmachine direction (M).
The aequisition |layer 46 can be placed in the product with nost of the

fibers 55 oriented in either the | ongitudfhal direction or the transverse
direction. (That is, the fibers 55 are generally parallel to either the

| ongi tudi nal or transverse centerljnes f ( ni Ki '
The phrases "gener al [The phibers op” *'be 0 é:%8€ F%Je?ﬁc?ﬁt g&ﬁ%e?gagpﬁégébwerei n,

are intended to fNorgerdendn bier Sibérat imrideef tnsdyoroupraft fiberssplreferably,
center!ine. The k) peifedl §n GARIELBRE Groe B¢ £i0BRS abé \yrpaten! tiadn bo sl
ongi t udi nal cen

| ongi tudi nal i ecabadl Tihanch GBoYt B8 e -de Thoafd i hBre ierdribly
. greater than or equal to about 1/2 inch (about 1.3 cm.) long. The .
denier of the fibers in the second group of fibers are preferably
greater than the denier of the fibers in the first group of
fibers. The fibers in the second group of fibers preferably have
a denier per filament of between about 6 and about 40. More
preferably, the denier js between about 15 and about 30, and most
preferably between about 15 and about 25.

The fibers in the second group of fibers may be hydrophilic,
hydrophobic, or partially hydrophi1ic and partially hydrophobic.
The fibers in the second group of fibers preferably have at least
some hydrophilic component (preferably a cellulosic component).
meﬁmminmeumMQmwofﬁMmcmbewwwmwﬂha
hydrophilic component in a number of ‘suitable ways. These
include, but are not limited to coating or treating the fibers to
render them, or at least their surfaces, hydrophilic.

Suitable synthetic fibers are available from Eastman Kodak
Textile Fibers Division Kingspprt, TN as the KODEL 200 and 400
Series. One suitable type of synthetic fiber is the KODEL 410
fiber.

One particularly suitable type of synthetic fibers for use in
the second group of fibers are crimped polyester fibers. A
suitable polyester fiber is the KODEL 431 fiber. These KODEL
fibers are preferably crimped at a crimping frequency of between
about 5 and 7, preferably about 6, more preferably 6.3 crimps per
linear inch (i.e., per 2.5 cm.). The fibers are preferably
crimped at a crimping angle of between about 700 to about 910,
preferably about 880. Crimping provides the fibers with improved
resilience, among other desired properties. The fibers have a
denier of 15 per filament and a length of about 0.5 inch (about
1.3 cm.). They may be coated with a hydrophilic or hydrophobic

 finish by any suitable method known in the art.
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The orientation of the fibers 55 in the acquisition |ayer 46 in the

| ongi.tudi nal direction may be used to cause |iquid exudates deposited on
the acquisition layer 46 to preferentially wi ck and be distributed toward
t he ends 42D of the absorbent core 42. If the fibers 55 in the acquisition
| ayer are generally parallel to the |ongitdidinal centerline L, however
sone operation, such as rang rolling, generally nust be perforned on the
acquisition |ayer 46 for the acquisition |ayer to be extensible in the

| ongi tudi nal direction. The acquisition |layer 46 may be any suitable
size. The acquisitiom Iaaye‘rte#ﬁatnsedembohmnten‘tt tikepdssliblenitdt tepdface hthe

o b S0 o el HRSECEHeFL o0 I GpUF S10d iAo Rt [0

upper portion 49 Q?I“if'heslntﬂ‘Sthe&ag‘?%ek"‘ﬁg‘?fmrPW‘i&l%Lft“égacgs 'ndrrBe %)’e“ ed
core 42 in this situation would consist of short, low denier,
hydrophilic first group of synthetic fibers (such as polyester
fibers coated with a proprietary permanently wettable finish known
as CELWET) and long, high denier second -group of synthetic fibers.
Polyester fibers coated with CELWET are available from the Hoechst
Celanese Corporation of Charlotte, North Carolina.

Such' a blended core may also contain particles of
hydrogel-forming polymer gelling agents to increase the absorptive
capacity of the core.

In one preferred embodiment, the hydrogel-forming polymer
gelling agents comprise "high-speed" absorbent gelling materials.
The term "high-speed” absorbent gelling materials, as used herein,
means those absorbent gelling materials that are capable of
absorbing exudates at such a rate that they reach at least about
40%, preferably at least about 50%, and most preferably at least
about 90% of their capacity in less than or equal to about 10
seconds. '

A suitable method for measuring the percent rate of capacity
is described in U.S. Patent Application Serial Nos. 07/637,090 and
07/637,571 filed respectively by Noel, et al. and feist, et al.
In alternative embodiments, it is also possible for the high-speed
absorbent gelling materials to be mixed with other types (or
ordinary speed) absorbent gelling materials.

Preferably, in the embodiment described immediately above,
the high-speed absorbent gelling materials are in fibrous form.
Fibrous superabsorbent materials (though not necessarily fibrous
high-speed absofbent gelling materials) are discussed more fully

in U.S. Patent 4,855,179, issued August 8, 1989, to Bourland, et
al. '
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The acqui.sition |layer 46, if nonwoven, can be made by a nunber of different
processes. These include, but are not limted

62 to the-following in order of preference fromleast to nost -preferred:
mel t bl-own, spunbonded, carded, the latter including, in order of

preference, thernally-bonded, air-through Yonded, powder bonded, | atex
bonded, solvent bonded, or nost preferably, spunlaced. The latter processes
are more preferred beﬁ‘%usteeri“t "if§brous absorbent gelling materials", as used
herein, is intended to include absorbent gelling materials in the
form of fibers that are comprised entirely of absorbent gelling
material and bi-component fibers that are comprised' at least
partially of other materials which have their surfaces coated with
absorbent gelling materials. A suitable fibrous high speed
absorbent gelling material is known as FIBERSORB SA7000 formerly
manufactured by. Arco Chemical Company of Newton Square,
Pennsylvania. Other suitable fibrous high speed superabsorbent
fibers are the polyacrylate-based fibers known as FSA fiber Type

101, 102, 111, or 112 available from Courtlauds Fibers, Ltd.

The effective utilization of hydrogel-forming polymer gelling
agents is believed to be improved in such a blended core. The use
of higher concentrations of hydrogel-forming polymer gelling
agents may also be possible.

The blended absorbent core 42 is preferébly compressed to a
density of at least about 1.5 g/cubic inch (about 0.08 g/cm3).
The blended core 42 may be compressed to densities at least as
high as about 4.0 g/cubic inch (about 0.25 g/cm3) to improve fluid
wicking while still maintaining good softness and flexibility.
(The density values specified above do not include the weight of
any particles of absorbent gelling material.) Densification may
be applied to the entire absorbent core 42 or only to selected
portions. Patterned densification allows tailoring of the fluid
handling properties to a specific need. For example, the density
may be very low in the fluid target area to maximize fluid
‘acquisition speed, and density may be very high near the core
edges to maximize fluid wicking.

In one particularly preferred embodiment, the improved
absorbent core 42 is an air-laid blend comprised of approximately
15% of 0.5 inch long, 15 denier per filament crimped polyester
fibers and approximately 85% of cross-linked cellulose fibers
compressed to a density of about 1 g/cubic inch (about 0.06
g/cm3) . )
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easier to-orient the fibers in a single direction in_such processes.
Suitable commercially avail able products for use as the acquisition |ayer
46 include a 70% 30% rayon/ pol yester .fabric known as SONTARA. The SONTARA
fabric' is described in greater detail in U.S. Patents 4,950,264 and

5,009, 653 i ssued to Osborn. In a parfdcularly preferred enbodi ment,
the acquisition |ayer 46 conprises a spunlace nonwoven web conpri sed of

permanently wettable §ibe{s.4.qP I t i SLdd yer, 46 is..a 30
g/yard2 (35 g/ nR) pofhfeﬁy dg%er;E {ﬁ"ggh‘%"é’!’a{% c@?é\#‘ Eﬁ% ggpﬂﬁl géteﬁgo%%ven
web. Spunl aced f ot iit£afbe waed @5 Re % MaEh ARSI P hIvarpe copstrychion.

Conpany of Wl polfhe bYesdedChbssibest coFee 42 spam! e cusednwithe norwali theutf ainmed

in such a way that_ nosit gﬁﬂépg fibers are oriented in a single direction

The fibers of thi_ascqﬂéﬂt’li V preferred acquisition |ayer

‘Figures 21-23 show an examplie of a core 42 in which layers of
core material are used to produce a “"profiled" sanitary napkin 20.
The profiled sanitary napkin 20 is thicker in the center of the
sanitary napkin and tapers so it becomes thinner toward the edges
22 and 24. Figures 22 and 23 show that such a profiled sanitary
napkin 20 can be made by stacking layers having relatively large
length and width dimensions on top of those with smaller length
and widths (or vice versa). '

In a layered construction, one or more layers can consist of
all cellulose or cellulose/hydrogel-forming polymer material
blends. The layers could also have differing fiber and/or
absorbent gelling material content or composition. For example, a
higher percentage of absorbent gelling material could be provided
in the lower layers to provide additional liquid storage capacity.

In other embodiments, elastic fibers may be included in the
second group of fibers. Suitable elastic fibers include melt
blown fibers, such as those included in the hydro-entangled melt
blown fiber and cotton composite known as product #7102-102
available from Fiberweb, or fibers made of a polyethylene/Kraton
blend, such as the material used to make Exxon film EXX-7.

(ii) Other Types of Cores.

Other core structures that provide extensible properties
include unbonded nonwoven structures of synthetic fibers or
various woven structures.

For instance, nonwoven structures including fibrous
superabsorbent materials such as Fibersorb can be combined with
various synthetic fibers to produce absorbent cores. These
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46 materi.al are nmade of .a PET resin and are coated wth the permanently
wettable CELWET finish. The term "permanently wettable", as used
herein, refers to fibers that will sink in | ess than or equal to about 7
seconds when tested according to the ASTM D, 1117-74 Basket Sink Met hod.
The CELVET fini-sh is particularly preferreﬁ‘for use in sanitary napkins
havi ng a topsheet 38 conprising an apertured film or scrimwth

Aopl §oat 1 on Sor | afONBVER strbetires ek B8 i tfﬁg@'ﬁsg%é)g? Wibizing Al

December 17, 1991Pateras of banddpg ‘“chg 8% W 199"t remain extrenely

hydrophilic after hydro-entangling processes, and therefore, w ck bl ood

very well. The stretch properties of these nonwoven structures can be
enhanced by any of the different methods described herein.
Suitable wmethods for enhancing the extensibility of stretch
include, but are not limited to ring rolling, including elastic
fibers within the core, and including fibers that are crimped of
curled that are capable of being extended {such as those shown in
Figures 58 and 59) for extensibility.

One suitable structure comprises the aforementioned melt
blown elastic fibers and cotton Fiberweb product #7102-102 with
superabsorbent material. The superabsorbent material could be in
either particulate or fibrous form. In other alternative
embodiments, the structure could contain modified cross-1linked
cellulose fibers. The cross-linked cellulose fibers  could be -
added to the unbonded elastic fibers and superabsorbent material.
In other embodiments, the cross-linked fibers could replace the
elastic fibers (if the cross-linked fibers are intrinsicly
extensible), or the superabsorbent materia].

_ (3) Providing the Core with Elasticity.

The absorbent core 42 may be made not only extensible, but

-.elastically extensible in any of the embodiments described in this
specification.

The absorbent core 42 may be made elastically extensible even
though it has no elastic properties of its own. The absorbent
core 42 can be made elastically extensible by attaching it to an
elastic backsheet or topsheet so that the absorbent core 42 will
extend and retract with the elastic topsheet or backsheet.

The sanitary napkin (or other absorbent article) 20 could
also include any additional absorbent layers or other components
such as are described in the patents incorporated by reference.
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63 l.n anot her particularly preferred enbodi nent, the acquisition |ayer
46 cqonpri ses a spunbonded pol ypropyl ene nonwoven CELESTRA fabric known as
P-9 manufactured by the Fi berweb G oup. | f desired, the sanitary
napkin 20 may be additionally provided mnth flaps 52 that extend
outwardly from each |ongitudinal edge 2850f the sani tary napkin 20. The
flaps 52 may be in any suitable configuration. Suitable flaps 52 may,

g gl ssugﬁ"’n&*ﬁpiﬁcq%%%?°"”ei‘}" “&“?ft’-e ' Bpribe aP adili SlSn
August 18, 1087 daverapr matshraf cross-ipked cellylpfe o3 S3bersporitigpedpetueen

07/ 769, 891 entit lthe tAbsmrelaem aAdtuheIa:sbbbenmgcd?-leam and Zones of
Differential Extensibility" filed Cctober 1, 1991 in the

C.  The Backshee

(1) -General Characteristics of Preferred Backsheet
Materials.

The backsheet 40 is impervious to liquids and, thus, prevents
body fluids from soiling the clothing of the user. A suitable
backsheet 40 may be manufactured from a wide range of materials.
Suitable materials include embossed or nonembossed polyethylene
films and laminated tissue.

Suitable polyethylene film are manufactured by Monsanto
Chemical Corporation and marketed in the trade as Fiim No. 8020,
by Clopay Corporation of Cincinnati, Ohio under the designation
P18-0401, and by Tredegar Film Products of Terre Haute, Indiana
under the designation XP-39385.

In one alternative embodiment of the sanitary napkin 20

~ (typically in which the'topsheet 38 overlays only the main body

'portion 21 and does not extend out to form the top surface of the

flaps, if any), the backsheet 40 may be comprised of two layers.

In such a case, the backsheet 40 may comprise a first layer of

lofted material disposed on the core-facing side 40A of the

backsheet. The purpose of the first layer is to provide a

comfortable, non-irritating surface against the body of the
wearer.

The lofted layer may be comprised of any suitable material,
such as a nonwoven material. Preferably, -the 1lofted layer
comprises a hydrophobic nonwoven material.
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name of. Lavash, et al. U S Patent Appllcatlon Serial No.

07/ 832, 246 entrtled Absorbent Article Having I nwardly-Fol ded Pl eat ed Flaps
filed February 7, 1992 in the nanme of Nihara, et al. 07/ 707, 233
entitled Sanitary Napkin Having Later%!Iy Ext ensi bl e Means for
Attachnent to the Undergarnent of the Wearer", filed May 21, 1991 in the
name of Osborn, et al.,the disclosures of mhrch patents are incorporated

herein by reference. the sechif faB'H*OMynge Fdﬁ%ﬁ&ie@Soﬁ Ltrhbhgsrmeht Uside 2408 bhe
practice of the present I nventi on

Bg % {) S AleY naqgrns
which utilize capheibackshasl il aF‘? ¥sc°f"ﬁ”tsﬁ SR P RS 8?1 of Mhe SAM. The
fol | owi ng Exanpl efensitywpolaethyleae mater izl cabvot! Q.81 tonabouth@. Becopld inéterke

absorbent articl &g GRRPASSprefeRE5 Bbout 0.02 millimeters in thiEkMeVELfak

TH CK PAD L
been found to work well as this- second layer. A po]yethy]ene
film, such as is sold by the Ethyl Corporation, Visqueen Division, .
under model XP-39385 has been found particularly well suited for
this second layer. The backsheet 40 may also be made of a soft,
cloth-like material which is hydrophobic relative to the topsheet
38. A polyester or polyolefinic fiber backsheet 40 has been found
to work well. A particularly preferred soft, cloth-like backsheet
40 material is a laminate of a polyester nonwoven material and a
film such as described in U.S. Patent 4,476,180 issued to Wnuk on
October 9, 1984. )

(2) Providing the Backsheet With Extensibility.

There are many possible types of .extensible backsheets.
These include, but are not limited to the embodiments described
below. '

Generally, 'many of the techniques described above 'fqr
providing the topsheet with extensibility may also be used to
create an extensible backsheet 40. Thus, the backsheet materials
can be made extensible by performing a mechanical operation, such
as pleating, corrugating, or ring rolling the backsheet material.
The backsheet 40 may be made extensible by forming it from a fi]m
made of a stretchable material such as Exxon film EXX-7 described -
above.

Typical]y; however, the films and the 1like wused in
constructing the backsheet 40 are unapertured, or if apertured,
provided with open areas, or the like, are made liquid impervious
by covering the open areas, closing the open areas, reducing the
size of the open areas, or otherwise.
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A sanitary napkin article is hand-nmade using the follow ng conponents.
Reference is made to Figure 18 for the assenbly of the product. The
topsheet 38 is made in accordance with U S. Patent 4,463,045 and ring
rolled to provide it with |ongitudinal extgpsibility.

64 - :

A particularly preferred extensible backsheet 40 is an
extended adhesive film Formula #198-338 manufactured by the
Findley Adhesives Company of Wauwatosa, Wisconsin. The Findley
adhesive film is a fluid impervious film capable of extending 200
- 300%. It is preferred because it is also elastically
extensible. '

This film can be used "as is" in the sanitary napkin 20. One
side of the adhesive film can be adhered to the garment-facing
side 42b of the absorbent core 42.- The other side will comprise
the garment-facing side 40B of the backsheet 40, and may be used
as a panty fastening adhesive.

Alternatively, the side of the adhesive film that forms the
garment-facing side 40B. may have its adhesive surface at least
partially covered (or "blocked" to eliminate its adhesive
characteristics). The adhesive body-facing side 40A of the

~ backsheet can also be at Teast partially biocked. '

The exposed adhesive can be blocked in a number of suitable
ways. These include, but are not limited to attaching a layer of
nonadhesive material to cover the exposed adhesive, and brushing
or sprinkling a powdered matggial such is talcum powder or corn
starch on at least part of the exposed adhesive. The partial
blocking of the exposed adhesive on the garment-facing side 40B of
the backsheet 40 can be used with the remaining exposed adhesive
to create particular panty fastening adhesive patterns.

In still other embodiments, an adhesive film can be created
with one side that has adhesive tack, and one side without tack.
One suitable adhesive film having these characteristics is a
composite structure comprising a nonwoven elastomeric film with a
Tow modulas pressure sensitive adhesive, such as adhesive film
Formula #198-338 which is available with a blocking film such as
film Formula H2301 from the Findlay Adhesives Company. Such
materials are further described (and used for other purposes) in
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The absorbent core 42 is a superabsorbent material |am nate as descri bed
above which is slitted or partially slitted for |ongitudinal extensibility.
Figure 18 shows an absorbent core 42 that is slit at the end regions 28 and
30, but not at the central region 32. The j,qacksheet 40 is an extended
adhesive fil mknown as Fornul a #198- 388 nanufactured by the Findl ey

Adhesi ves Conpany of Wauwat osa, W sconsin. The sanitary napkin. 20

shown in Figure 1§ ¢l pateitebooa2hiao Gosmdi ¢ Freelany,cet ofl .cowidul pris, cryanpel

fi bers 150. The thick d.c res _ 2 capj ! lary. .channel
fibers. In thet I‘?f‘ﬁ g%ﬁl yafﬁnép@nahé!%%ﬁ%eﬁ%i ﬁﬁ&'an’g# eéﬂl ?‘"‘aﬁﬁgqsﬁl 6,
bel ow, the swatchl93P. of fibers is elimnated, and the |ayer of capillary
channel fibers may be gathered at the center into a tuft 154, The

S K ot TS tnsR R reaeR Enobl s che DlcksHébe PRPELn ' Bntise V"
an extensible laminate structure. - Such a laminate can be
comprised of two or.more layers. The laminate can be comprised of
layers each of which are capable of different extensibility. For
instance, a backsheet 40 could comprise a laminate formed of a
layer of Findley adhesive film that is covered on one or both
sides by an extensible nonwoven web or by an extensible film.

" D. Combinati of Topsheet. Backsheet, and Cor
Materials.

The sanitary napkin 20 of the present invention can be
comprised of -many different combinations of the topsheet,
backsheet, and core materials described herein.

As noted above, the sanitary napkin 20 may be comprised of
all extensible components. The sanitary napkin 20 shown in
Figures 1-3 could, for instance, comprise a topsheet, backsheet,
and absorbent core selected from any of those materials described
above. The different types of topsheet, backsheet, and absorbent
core materials could be assembled in any of many possible
combinations. '

Alternatively, as noted above, the sanitary napkin 20 may be
comprised of some extensible components and some inextensible
components. The sanitary napkin could, for instance, be comprised
of at least one of the extensible components described herein
combined with any conventional inextensible materials, or with at
least some of the basic materials described above prior to
providing these materials with extensibility to form many
different structures. This can be done to achieve some desirable

performance characteristic, or to reduce the overall cost of the
sanitary napkin 20.
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Fi gure 18 shows one preferred adhesive configuration for use on this
extensi ble sanitary napkin enbodinent. The adhesive configuration shown
conprises six 3/4"-x 3/4" (about 2 cm x 2 cm) square pieces of adhesive
44 and two 3/4" x 2.5" (about 2 cm x 6.4 cm) longitudinally-oriented
rectangular pieces 44. One rectangul ar pié@b_is'positioned on each side of
the longitudinal centerline L. The square pieces are placed in the end
regions 28 and 30 of the sanitary napkin 20. The square pieces are placed
so that in each end region, one piece is in each corner 27, and one is

di sposed al ong the | orfgwm-ﬁ A8A -c@3i show samq non-limitingeexamples o0& ssaitarys 44

can be extensi bl e,napRinst efsinelde, with SsfR peXtehsibleanarte eu¥imenSnbktengitiesome

i next ensi bl e. hegj h cap.gach_b ov d.wth . a
separat e rel ease q°f"%&§"§g‘r ﬂ@éﬁeéﬁgtéf‘gﬁqgoggiﬁdmgf/e%ﬁ’tEé‘? aﬂgt 8?@3“ are
preferably coveredhgisaepe of the presandaiventi®d: for ease of manufacture and
so that the consuner does not have to dispose of -

Figures 23A and 23B show a sanitary mapkin 20 having an

- extensible topsheet 38 and backsheet 40 and an inextensible

absorbent core 42. The absorbent core 42 is suspended relative to

the topsheet 38 and backsheet 40 by extensible strips or bands of

material 101. The extensible strips 101 are secured to the
topsheet 38 and the backsheet 40.

The absorbent core 42 in such an embodiment, thus, forms a
sling-1ike structure positioned between the topsheet 38 and
backsheet 40, and the topsheet 38 and backsheet 40 form an
extensible bag-like structure around the absorbent core 42. -

The sanitary napkin 20 shown in FIGS. 23A and 23B (especially-
the backsheet 40 of the same) can, thus, extend with the wearer’s
panties for fit and comfort. The inextensibility of the core 42
is advantageous in that it allows the capillary characteristics of
the absorbent core 42 to be maintained even when the topsheet 38
and backsheet 40 are extended.

Figure 23C shows a sanitary napkin 20 having an extensible
backsheet 40 that is combined with an inextensible topsheet 38 and
an inextensible absorbent core 42. The sanitary napkin 20 shown

in Figure 23C provides a similar advantage to the sanitary napkin
shown in the preceding figure. The sanitary napkin 20 in Figuée
23C, however, also provides several additional advantages.

The inextensibility of the topsheet 38 also allows the
topsheet 38 to maintain its capillary characteristics (which often
forms a composite absorbent system with the absorbent core 42)
when the backsheet is extended.
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"several -small individual cover strips 50. Any commercially

65 available release |liner can be used. In one preferred enbodi nent, the
rel ease liner could be replaced by a wapper that provides both an

i ndi vidual | y packaged sanitary napkin and a container for disposing the
sanitary napkin after use, such as is deschPbed in U S. Patent 4,556,146
I ssued to Swanson, et al. on Decenber 3, 1985.

" The sanitary napkin 20 shown in Figure 23C also allows the
components that are intended to be near the wearer’s body (the
topsheet 38 and -core 42) to fit adjacent the wearer’s body without
stretching. The backsheet 40 which needs to adjust to the
stretching of the wearer’s panties, can do so.

The sanitary napkin 20 shown in FIG. 23C also has a pair of
longitudinally oriented extensible strips 99 along the body-facing
side of the sanitary napkin. The strips 99 can comprise a
nonwoven material, or some other suitable material. The strips 99
are preferably soft to provide a more comfortable surface for the
wearer. The strips 99 also connect the topsheet 38 to the
backsheet 40. The strips 99 may, thus, serve as “isolation
elements" (described below) which permit the backsheet 40 to
extend and stretch more independently of the topsheet 38 and
absorbent core 42 than if such strips were not present.

Several other alternative sanitary napkin embodiments having
some extensible components and some inextéensible components are
those which have stretch attachment means for fastening to the
wearer’s panties. These are described below in Section 4A(1).

In addition to combining various different topsheet,
backsheet, and core materials, some of the materials specified
herein can be used to serve more than one function, or as more
than one component in an.absorbent article.

For instance, some of the foam materials described herein as
being suitable for use as an absorbent core can serve the
functions of a topsheet, an absorbent core, and a backsheet. This
can be accomplished by applying an impervious coating to the
garment-facing side of the foam material, or otherwise treating
the garment-facing side of the foam material to render it liquid
impervious. In another embodiment, the topsheet 38 may be
eliminated, and the underlying layer can serve the function that
the topsheet 38 generally serves.
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The capiltary channel fibers are preferably substantially curled.
Suitable capillary channel fibers are those designated SW94 avail able from
t he Eastman Chem cal Conpany. The SWL94 fibers conprise-a carded staple
sliver which has 'been stuffer box crinped to 7.8 crinps per inch and have
an H-shaped cross-section with a channel ®dth of 37 m crons, a channel
depth of 48 m crons, and a denier of approximately 22 dpf. The capillary

channel fibers are p abj 6 in. fibers, are used. I n
t he maki ng procedure: Wr@ CIRACIM %%i gd&’r?&él“gsdm“lﬂ hereigeas beingi ze,
a tenplate (2" xsu?i‘l:abberﬁomg)lse sasploae ecbmponente buahk asi aetasheéte (oppaieet and

d wth th 0 h I
At tern (See Figpiiolty o Cordfiiany Be & 6T ey e BofPM e Befef O

i s hand- pressed F?f"%’ﬁ%“ﬂ?entgthabfisb h@"°dl‘ﬁ%d ?%%Herdﬁiah%'tﬂr tigemedifieds.
runni ng paral | el té havée therdesareds cdratberistixshémt thdlcompaent |jary channel

Further, the manners described herein of making one of the
components (suéh as- the topsheet, backsheet, or core) extensible
can generally be used to make any of the other components
extensible. |

E. Assembly of the Topsheet. Backsheet, and Absorbent
Core.

The components of the sanitary napkin described above (the
topsheet, backsheet, and absorbent core) can be secured together
in  any suitable manner that allows’ the sanitary napkin 20 to
extend. '

In the preferred embodiment shown in Figure 1, the components
of the sanitary napkin 20 are sized so that the edges of the
topsheet 38 and backsheet 40 extend outward beyond the edges of
the absorbent core 42. The backsheet 40 comprises a stretchable
adhesive film. The core 42 is placed on top of the backsheet 40.
The topsheet 38 is then placed on top of the core 42. The
portions of the edges of the topsheet 38 that extend outward

beyond those of the core 38 are secured to those of the backsheet
40. '

As shown in Figure 1, the topsheet 38 is also preferably
secured to backsheet 40 along a first seam, such as seam 90. Seam
90 is preferably liquid impervious. The seam 90 can be formed by
any means commonly used in the art for this purpose such as by
gluing, crimping, or heat-sealing. The seam 90 is illustrated on
the winged product shown in Figure 5 as extending completely
around the periphery of the main body portion 21.
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fibers are preferably pressed into the center of the glued area so that
they at |least partially cover at |east sone apertures of the topsheet.

capillary channel fibers my also at |east partially protrude into

the apertures of the topsheet. The capillary channel fibers SW73
hand pressed as a swatch (with fibers par#dlel to the long-axis of the
article) in the center of the layer capillary channel SW94 fibers. This

provides a Pre-Assenbly of yLhe AQRPRRE! sAPF 1 BRsthANof NARARIte1S 'sRELRS

the components of the sanitary napkin without securing the faces
of the adjacent components to each other. Although, as noted
above, it is often preferred to secure some of the components at
their faces, as well. '

The above is a preferred embodiment for ease of construction.
(Other means of uniting the various components can be used.)

For instance, the present invention also includes so-called
“tube" products. In these products, a liquid pervious cover
material (such as topsheet material) can be wrapped completely
around the absorbent core and the backsheet, and then the
components can be secured together. In alternative arrangements,
the topsheet could be wrapped around the core, and the wrapped

core could be placed on and secured to the backsheet.

F. Fasteners for Attaching the Sanitary Napkin to the
Mearer’s Panties.

(1) General Characteristics of Preferred Fasteners.

The garment' side 40B of the backsheet 40 may include
fasteners (or "means for attaching the sanitary napkin to the
undergarment of the wearer® or "attaching means") 44.

Figure 3 generally shows the central pad fastener, such as
central pad adhesive 44 which is adapted to secure the sanitary
napkin 20 to the crotch region of an undergarment. The central
pad fastener 44 secures the main body portion 21 in the crotch
portion of a panty. -

Figure 5 shows the flap fastener, such as flap adhesive 45.
The flap adhesives 45 are used to assist in maintaining the flaps
52 in position after they are wrapped around the edges of the
crotch portion of the panty as described below. The flap adhesive
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66 -~ For conveni ence, the renmai nder of the procedure is carried out
using a concave formng die.. The Findley adhesive backsheet (polyethylene
backsheet " wi t h adhesi ve coating and rel ease paper) is placed in the form
The slitted super absorbent (or absorbent gelling material, or "AGW)

| ami nated core is placed over the backshee®3 and the creped ti ssue ( BOUNTY)
I's placed over the AGM core. The Pre-Assenbly, prepared above, is placed

th dt h 8 t he, .P
The creped ¢ ssuctS Thaosrtadp e %%20%@&&96 ot T8 P2 SaEFY ShER TN
edges of the formdgbsitSnof the flapst 54 (ihet, the endnpbriche: €lansgsa farthest]

avay fromthe forg, F'deiﬂ Ft'hSS%ngwdinﬂppéérﬁértﬁeadhﬁfetﬁé]esa%ﬁ'lﬁlﬂ% Wapiint he
adhesive on the b %

f d
the ends are pre hﬁ‘ e flaps ??scﬁbeh[f %]rfté?nedsﬁgp%g\é '@é?sé?%é?eh g 2Ined
fromthe flaps 52 to the undergarment, or to the opposing flap. :

The adhesive fasteners are respectively covered by removable
cover strips or release liners, such as central pad release liner
and flap release liner, both designated 50. The adhesives should
be covered with release liners 50 to keep the adhesives from
sticking to extraneous surfaces prior to use. Suitable release
Jiners are described in U.S. Patent 4,917,697.

The fasteners have be initially described in terms of
adhesives for simplicity of description. The types of fasteners
are not limited to adhesives, however. Preferred fasteners
include but are not limited to adhesive fastening means, such as
pressure sensitive  adhesives, mechanical fasteners and
combinations of adhesives and mechanical fasteners. The preferred
types of fasteners and configurations thereof are described in
greater detail below.

(a) Adhesive fl asteners.

Pressure sensitive adhesives, if used, may be applied to the

garment side 40B of the backsheet 40 in many different patterns or
configurations. '

The adhesive configurations may be used for a variety of
purposes in thin, flexible sanitary napkins. International Patent
Application Publication No. WO 92/04000 entitled "Shape and
Adhesive Fastening Means for an Absorbent Article" published in
the names of Papa, et al. on March 19, 1992, incorporated by
reference herein, discloses configurations can be used to: (1)
allow the sanitary napkin to conform to the body of the wearer;
(2) reduce the tendency of the longitudinal edges of the sanitary
pkin to roll over and bunch, and the tendency of the end edges
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back of the backsheet. The end guard pol yethyl ene strips are added and .
the strips of panty fastening adhesive are placed on the article. The outer
surface of the topsheet is sprayed with 0.01 g of PEGOSPERSE surfact ant

avai l abl e from Lonza, Inc., WIIliansport, PA The specifications of
the fini-shed product are as follows. Pardfeter

Speci fications Pad wei ght (9) 9. 82
Begz] Pgdllzeﬁg'[ﬁ \(’ﬁﬁ%%p (oql)er anrH rLr'mg Otrinleypanty adhesives in fﬂ%ta[%rzr’?t?hl[tg&:]e _
| ength (nm) wearer’s body and pubic hair. 197 [err] 1 Pad width at
center (mm 81 [err] 2 Core width at center

70 [err] O Pad calip nches, a 611
0.02 Core caliper (in g fé np ap})hcatwn teachesotr@gfsa'[eelo”llagﬁoo?)

Seal length (M) width of the adheswe fasteners should be 8s[aJosé ab possible to
the width of the crotch region of the wearer’s panties to reduce
the tendency of the panty elastics to apply forces that flip back
the longitudinal edges of the napkin. The Papa, et al. patent
application also teaches that in at least some embodiments, there
should be an area along the longitudinal centerline L of the
'sinitary napkin 20 where.th'e backsheet 40 is unattached to the
wearer’s panties to allow this central portion of the backsheet -40
to separate from the panties and the sanitary napkin to deform
into a W-shape in transverse cross-section similar to that shown
in FIG. 69. '

The Papa, et al. patent application teaches that the adhesive
should be close to the end edges 24 of the sanitary napkin to
reduce end flipping, but not too close. ‘The adhesive should not
be too close to the end edges 24 because the siightest amount of
end flipping will cause the adhesive to come _in contact with the
wearer’s body. The adhesive should preferably be no more than
about 6 mm. from the end edges 24, and most preferably no more
than about 6 mm. plus or minus about 3 m.

The adhesive configurations in the present invention can be
used to accomplish these same purposes, and to provide sanitary
napkins that adjust to the dynamic changes of the wearer’s body
and panties when the sanitary napkin is worn.

The adhesive configurations that can be used depends on

- whether extensible or inextensible. adhesives are used. The
portion of the sanitary napkin on which extensible adhesives are
located will be extensible. Sanitary napkins containing
inextensible adhesives will typically only be capable of extension -
between the inextensible adhesive patches. Therefore, if
inextensible adhesives are used, they are preferably applied in
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Conponents | -Speci fications

Pol yethyl ene ring rolled fornmed-filmtopsheet ca. 9" x 5" (accordi ng
to U S. Patent 4,463, 045) Capill ary channel . fi bers SW94 ‘(East man) -

1.5 ¢ 67 Capil l ary channel fibers
SWL73 (East man) ' 0.5 g. Flndley exgsensi bl e adhesi ve f|In1backsheet

9" x 5" (Formula #198-338)

intermittent patterns to permit the sanitary - napkin to extend
between adhesive -patches.

The adhesive can be applied in many configurations,
| including, but not limited to the following: (1) a single zone or
patch of adhesive; (2) two parallel longitudinally-oriented strips
on opposite sides of the longitudinal centerline; (3) two
inwardly-arcuate strips of adhesive; and (4) multiple patches of
adhesive. The adhesive can be applied in continuous or
intermittent patterns in the above configurations (and other
configurations) if the adhesive is extensible. As indicated
above, if the adhesive is not extensible, it is preferably applied
in intermittent patterns, including but not 1limited to
intermittent dots, intermittent strips, and the like.

Figure 3 shows one preferred adhesive configuratidn for use
on the sanitary napkin of the present invention.

The adhesive configuration shown comprises six 3/4" x 3/4"
~ (about 2 em. x 2 cm.)_SQuare pieces and two 3/4" x 2.5" (about 2
cm. x 6.4 cm.) longitudinally-oriented rectangular pieces. One
rectangular piece is positioned on each side of the longitudinal
centerline L. The square pieces are placed in the end regions 28
and 30 of the sanitary napkin. The square pieces are placed so
that in each end region, one piece is in each corner 27, and one
is disposed along the longitudinal centerline.

The adhesive patches 44 can each be covered with a separate
cover strip 50. However, the patches are preferably covered with
a single release sheet. This allows for ease of manufacture and
benefits the consumer who does not have to dispose of several
small individual cover strips 50.

If the adhesives are extensible, they preferably extend
approximately the same amounts as the sanitary napkin as set forth
in Table 1.
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Creped BOUNTY paper towel | Shaped* Panty fastening

adhesi ve Six 3/4" x 3/4"

pi eces; two : _ 3/4" x 2.5"
pi eces Rel ease paper As needed -
Surfactant (PEGOSPERSE) 56 0.01 g Wiite poly for

?Rgij . " x 0.75" Absorbent gelling materi al
slit core

4

RO %50 5T o conanE kBT s s, A bt Qg
center area Findl per Adbesiane- #3tansible adhesive/backsheet combinationss gAny
*See Figure 18(38\tenfB1eShiahdives ThiownhaRe the desi @mede el OVSuitable
gﬂff(”“ cal fit. extensible adhesive/backégééwpkgﬁgiLations include, but are Jgﬂ N
limited to non-extensible adhesive used on an extensible backsheet
material known as 3 Sigma 2474 ayai]ab\e from Anchor Continental,
Inc., 3 Sigma Division, of Covington, Ohio; elastically
stretchable adhesive films such as Findley adhesive 198-338, or an
‘elastically stretchable adhesive film known as 3M XPO-0-014
available from the Minnesota Mining and Manufacturing Company of
St. Paul, Minnesota; or spray adhesives such as 3M adhesive 1442 -
on a low modulus elastic film.

Suitable inextensible adhesives may be those adhesives
specified as 0.6 mil pass available from Century Adhesive as
product number A305-4, or from Anchor Continental, Inc., 3 Sigma
Division, of Covington, Ohio. Suitable inextensible adhesive
'fasteners are described in greater detail in U.S. Patent

4,917,697.
(b) Mechanical Fasteners iona steners. -
' and the Like.

The fasteners used yith-a1] of the various embodiments of the
‘present invention described herein are not limited to adhesive

attachment means. 'Any type of fastener used in the art can be
used for such purpose..

For example, the sanitary napkinlzo could be secured to the
wearer’s undergarment by conventional VELCRO hook material, or by

~ the fasteners described in U.S. Patent 4,946,527 issued to
Battrell on August 7, 1980, U.S. Patents 5,058,247 and 5,116,563
issued to Thomas, et al. on October 22, 1991 and May 26, 1992,
respectively, and EPO patent application publication No. O 381 087
published August 8, 1990, or high coefficient of friction foams
and other high coefficient of friction materials such as those
described in U.S. Patent 4,166,464 issued to Korpman, U.S. Patent
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Ref erence-is made to Figure 18. The assenbly of the thin pad is

equi vwal ent, except that CCF SWL73 fibers are used in place of

CCF SW94"fi bers
Assenbly of the
SWL73) to 7 in:

Fi ndl ey 4031 adh
center of the gl

(150), and no swatch (152) of fibers is used.

the | ayer of

product is as follows. Cut capillary channel fibers (CCF
l ength; 0.75 g fibers usedS? Cut the ring-rolled topsheet
to size. Place the tenplate on the bottom side of the topsheet and apply

B 10N e BLINERL T R o BsPhddhe s e

t he
to

the long axis ofisswed ttopGessens, ehyal.he Findl ey backsheet on flat surface.

d AGM Il am nate core on the Findley backsheet. Center the

creped BOUNTY t1ssue {shaped Sl [arly Lohias LORICSirhent ‘Slreldl® gL ©

Pl ace the slitte

core. Center t

the sanitary napkin 20 by the wearer’s panties, moving in response
to the wearer’s body motions accounts for many of the problems
that lead to adhesive fasteners .becoming unattached from the
wearer’s panties. The use of mechanical fasteners on stretchable
absorbent articles is believed to be particularly beneficial, due
to their tendency to reduce the effect of these shearing forces.
Mechanical fasteners that engage the fabric of the wearer’s
panties will move with the panties, reducing the problems caused
by these shearing forces. '

G. Optional Components of the Sanitary Napkin

The sanitary napkin 20 of the present invention may be
provided with optional additional components. (If desired, these
additional components may be provided with extensibility in any of
the manners described herein.)

The sanitary napkin 20 of the present invention can be
provided with one or more additional pervious or absorbent layers.
The additional pervious or absorbent layers may be positioned
between the absorbent core 42 and either the topsheet 38, the
backsheet 40, or both. As shown in FIG. 6, an absorbent 1layer,
such as wicking layer 46, is positioned between the topsheet 38
and the absorbent core 42. This wicking layer 46 may be referred
to as a secondary topsheet, or "wipe acquisition sheet", or
‘"acquisition layer®.

In the embodiment shown in Figure 6, the acquisition layer 46
is a folded sheet of nonwoven material. It should be understood,
however, that the acquisition layer 46 need not be a folded sheet.
The terms "layer" or "web", as used herein to describe the

acquisition layer, inciude, but are not limited to single unfolded-

sheets, folded sheets, strips of material, loose or bonded fibers,
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68 fiber+ Pre-Assenbly over t he creped tissue. Secur e t he
Pre- Assenbly and snoboth at edges. Roll the edges'to seal. Peel the

rel ease: paper fromthe back of the pad. Tear and renpbve in“2 or 3 pieces,
then place the poly on the ends of the article. Place the panty fastening
device (PFA) on the pad. Spray the topsSgket with 0.01 g. PEGOSPERSE

surfactant. The specifications of the finished product are as
fol |l ows. : '
' multiple layers or laminates of material, or other combinations of

such materials. The terms layers and webs are thus, not limited
to single unfolded layers or sheets of material.

In Figure 6, the acquisitionllayer 46 is a "double" z-folded
sheet. The -sheet 46, is more specifically folded so that when the-
sanitary napkin is cut along the transverse centerline T, the left
half of the folded sheet appears as a reverse *z" in cross section
and the right half appears as a *z*. The sheet 46 is preferably
folded so that it “has an upper portion 49 that appears as a
rectangular strip in plan view. The upper portion 49 of the
acquisition layer 46 is preferably about 227 wm long, and between
about 25 and about 38 mm wide. The upper portion 49 preferably
has a caliper of from about 0.5 wm up to about 4 mm (the higher
end of this range creates thicker products). Such a folded
arrangement 1is described in greater detail in PCT Patent
Application Publication No. WO 92/07535 pub1ished in the name of
Visscher, et al. on May 14 1992.

Figure 7 is a simplified cross-sectional view similar to that
of Figure 6, showing an alternative arrangement of the components
of the sanitary napkin 20. In Figure 7, rather than being a
separate layer that is located on.top of the core 42, ‘the
acquisition layer 46 is an integral layer (or component) that

comprises the top layer of a laminated absorbent core 42
structure.

The acquisition layer 46 serves to improve wicking of
exudates over and into the absorbent core 42. There are several
reasons why the improved wicking of exudates is important. The
improved wicking provides a more even distribution of the exudates
throughout the absorbent core.

The improved wicking also allows the sanitary napkiﬁ 20 of
the present invention to be made relatively thin. The acquisition -
layer 46 is capable of dispersing exudates over a large surface
area of the absorbent core 42. The acquisition layer 46 thus
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Par anet er: Speci fications Pad

wei ght () 8.50 [err] 0.18 Core weight
(g) laminate 2.54 [err] 0.09 Pad’l ength (nm

232 [err] 4 Core length (mm |am nate 201 [err] 1
Pad width at center (nmm 59 85 [err] 1 Core width
at center (mm 65 [err] 1 Pad caliper (in. at
83,13 pst) allows the s@nbtﬂy[@pii %O(Sg a Oggor%ﬁﬁve rge altm%un?st 0-13

Speci fications Pof yetudgtesne Bwtkyegriarl art csaslitaty (mplngsrndlhedi on a%'high 5"

8955Ugs Patent doglQd: B#5keftaRat | Msbrstiannat A SScinBWitePel 'é'slﬁ&a[{sp) e

Fi ndl ey ext ensi binitdahbsideposited, pBegaysecthe absorbent corey of thess rH.'r'l‘&"
#198- 338) Cr epedni$RihsS Ywaepdaitpwthick, they could absorb a large Gilapedsf

exudates while utilizing only a small degree of the surface area -
or lateral absorption capacity. The thin versions of the sanitary
napkins 20 of the present invention may absorb relatively large
amounts of exudates because the wicking disperses the exudates
over a large surface area of the absorbent core 42 where the
exudates can better and faster be vertically absorbed into the
absorbent core 42.

The acquisition layer 46 may also be used to direct exudates
toward the ends of the core 42D. Liquid exudates that are
deposited on the core 42 will tend to be distributed radially
outward from the place where they are deposited. Since the core
42 of the sanitary napkin 20 is relatively narrow in comparison to
its length, liquid exudates will reach the Tongitudinal edges 42C
of the core 42C much sooner than they will reach the ends 42D of
the absorbent core. The acquisition layer 46 can be used to
longitudinally wick and direct exudates toward the ends 42D of the
core 42. This more effectively utilizes the capacity of the core,
and reduces the possibility of leakage caused by exudates
prematurely reaching the longitudinal edges 42C of the core.

The characteristics of the acquisition layer 46 are as.
follows. The acquisition layer 46 should be 1liquid permeable.
The acquisition layer 46 is also preferably compliant, soft

- feeling, and non-irritating to the user’s skin. It can be made
from any materials that are capable of dispersing exudates in the
preferred manner described above. The materials may also be
capable of having the topsheet 38 fused to them. The acquisition
layer 46 is preferably provided with stretch properties. The
acquisition layer 46 has a body-facing face (or side) 46A, and a
garment-facing face 468. |
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PFA (panty fastening adhesive) Six 3/4" x 3/4"

pi eces and two

3/ 4"
2.5" pi eces Rel ease
paper _ As needed PEGOSPERSE
0.01 g Wiite poly for ends : 60 4" x 3/4" AGM

slit core non-slit center; total
2.5 g; contains 0.7 g

non-slit center

ThéHXLqu1s1t1on Jayer 46 shoulg be hydrophilic. The fibers
or yarns 55 comprising the acquisition layer 46 may be inherently
hydrophilic. Alternatively, they may be treated to render them
hydrophilic. Suitable methods for rendering fibers hydrophilig
include treating them with a surfactant. The fibers can be

treated by spraying the material comprising the'acquisition Tayer

with a surfactant -or immersing the material into the surfactant.
A more detailed discussion of such a treatment and hydrophilicity
is contained in U.S. Patents 4,988,344 and 4,988,345 issued to
Reising, et al. and to Reising, respectively._ The hydrophilicity
of these fibers allows the acquisition layer 46 to draw liquid
exudates through the topsheet 38 from below.

_ The acquisition layer 46 may be comprised of many of the same
materials as the absorbent core. The acquisition layer 46 may be
comprised of woven or nonwoven materials. These materials may be
synthetic, or partially synthetic and partially natural materials.
Suitable synthetic fibers _include polyester, polypropylene,

polyethylene, nylon, viscous rayon fibers, or cellulose acetate,

with polyester fibers being preferred. Suitable -natural fibers

. include cotton, cellulose, or other natural fibers. The

acquisition layer 46 may also be at least partially comprised of

cross-linked cellulose fibers, or as in the case of the preferred.

embodiments .described in the Examples set forth below, capillary
channel fibers.

The acquisition layer 46 can also be comprised of
combinations of the above materials, such as blends of fibers
similar to those described above for use in the blended absorbent
core, or any equivalent material or combinations of materials.

The fibers or yarns 55 comprising the acquisition layer 46
may be of any length, from staple length to continuous filaments.
The length of the fibers 55 is preferably between about 1 inch and
about 3 inches (between about 2.5 cm. and about 7.5 cm.), and most
preferably is about 1.5 inches (about 3.8 c¢m.). The fibers 55

preferably have a denier per filament of between about 1 and about
3, most preferab]y about 1.5.
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69 Findl-ey 4031 (adhesive) 0.05g  *As in

Exanple |. As noted above, in one preferred node of this stretchable
sanitary napkin 20, the central portion of the layer 150 of capillary
channel fibers can be gathered into a small "loop"” or "tuft" 154. This

|l oop or .tuft 154 thus extends upward from e | ayer of capillary channel
fibers to firmy contact the topsheet 38. Mreover, the |oop or tuft 154 is
positioned centrally in the overall article, such that it can provide rapid
acquisition and transport of fluid into the remaining portion of the |ayer
of capillary channel fThoefiherand5t h€énthe iacquisiidorf | laydrsA6r ape preferabdy t he

article. AdV 3P AYER U rimarsigh id 0QP" sfilgie t Wikrecti@h. ONlyyps@NGRNt @k es

acquisition layer 46 can be manufactured with its fibers oriented
in the machine direction (MD). The acquisition layer 46 can be
placed in the product with most of the fibers 55 oriented in
either the longitudinal direction or the transverse direction.
(That is, the fibers 55 are generally parallel to either the
longitudinal or transverse centerlines L of the sanitary napkin
20).

The phrases “generally parallel" to one of the centerlines,
as used herein, are intended to include fibers that angle away
from the respective centerline. The fibers are considered to be
generally parallel to the longitudinal centerline as long as they
are oriented more 1in the 1longitudinal direction than the
transverse direction. ' i

The orientation of the fibers 55 in the acquisition layer 46
in the longitudinal direction may be used to cause liquid exudates
deposited on the acquisition layer 46 to preferentially wick and
be distributed toward the ends 42D of the absorbent core 42. If
the fibers 55 in the acquisition layer are generally parallel to
the longitudinal centerline L, however, some operation, such as
rang rolling, generally must be performed on the acquisition layer

46 for the acquisition layer to be extensible in the longitudinal"
direction.

The acquisition layer 46 may be any suitable size. The
acquisition layer 46 need not extend the full width of the
absorbent core 42. The acquisition layer 46 could, for instance,
be in the form of a strip positioned similarly to (and of a size
similar to) the upper portion 49 of the z-folded sheet shown in
Figures 5 and 6. )

The acquisition 'lay_er 46, if nonwoven, can be made by a
number of different processes. These include, but are not limited
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capillary channel fibers at the point where fluid i npinges onto the

article, but
| oop or tuft

al so orients the capillary channel fibers which conprise the
substantially in the upward z-direction, thus-enhancing fluid

novenent in the downward z-direction of the article. The follow ng Exanpl e
illustrates an absorbent article having a @hbstantlally central,

z-directional
EXAMPLE | |
| ayer of capi

tuft of caplllary channel fibers.

|1 artp eyt oot BBt ok R (19 e
on

6-inch |ength) i sprefitiveded inel tbl ewng c spunb

dpr eandgd, the| it gtkery 1I“%ﬁ"§€'€ﬂ.oval.

"tuft” having the; apprQyi fmrt ff‘prtiglfaii‘é?fé&a0n'émaraaﬁyl-la.s‘;m@a<L X a ik StRBbUghn t(ofilﬂed

| ongi t udi nal
wi dest point;

ity ANFs e, S k" s SRR,
spunlaced. The latter processes are more preferred because it is
easier to orient the fibers in a single direction in such

" processes.

. Suitable commercially available products for use as the

acquisition Tayer 46 include a 70%/30% rayon/polyester fabric

" known as SONTARA. The SONTARA fabric is described in greater
detail in U.S. Patents 4,950,264 and 5,009,653 issued to Osborn.

In a particularly preferred embodiment, the acquisition layer
46 comprises a spunlace nonwoven web comprised of permanently
wettable fibers. Preferably, the acquisition layer 46 is a 30
g/yard? (35 g/m2) polyethylene theraphtalate (or PET) spunlace
nonwoven web. Spunlaced fabrics of this type are manufactured by
the Veratec Company of Walpole, Massachusetts. The spunlace
nonwoven web is formed in such a way that most of the fibers are
oriented in a single direction.

The fibers of this particularly preferred acquisition layer
46 material are made of a PET resin and are coated with the
permanently wettable CELWET finish. The term “"permanently
wettable®, as used herein, refers to fibers that will sink in less
than or equal to about 7 seconds when tested according to the ASTM
D 1117-74 Basket Sink Method.

The CELWET finish is particularly preferred for use in
sanitary napkins having a topsheet 38 comprising an apertured film
or scrim with hydro-entangled nonwoven fibers such as that
described in U.S. Patent Application Serial No. 07/810,744 filed
in the name of Cree, et al. on December 17, 1991, because fibers
coated with it remain extremely hydrophilic after hydro-entangling
processes, and therefore, wick blood very well.

REPLACEMENT SHEET
1% JAN 1997

BSWTo TR WL B NPy A VS P atmaaend



The tufted bundle of fibers can be held inits tufted configuration by any
conveni ent neans. Typically, the tuft is

70 passed-through a confining slit in a sheet of paper or hydrophilic

pol yner. Using the procedures disclosed herein, the tufted bundle of fibers
I s assenbled into an absorbent article wité3the tuft residing approxinmtely
at the center of the overlying topsheet and with the tuft in close contact

with the topsheet, as_expl ai ned
P In aRother particularly preferred embodiment, the acquisition

layer 46 comprises a spunbonded polypropylene nonwoven CELESTRA
fabric known as P-9 manufactured by the Fiberweb Group.

If desired, the sanitary napkin 20 may be additionally
provided with flaps 52 that extend outwardly from each
longitudinal edge 22 of the sanitary napkin 20. The flaps 52 may
be in any suitable configuration. Suitable flaps 52 may, for
example, be made in accordance with the'teachings of U.S. Patents
4,589,876, issued May 20, 1986 to Van Tilburg and 4,687,478,
issued August 18, 1987 to Van Tilburg, U.S. Patent Application
Serial No. 07/769,89]1 entitled "Absorbent Article Having Flaps and
Zones of Differentia1 Extensibility" filed October 1, 1991 in the
name of Lavash, et al., U.S. Patent Application Serial No. _
07/832,246 entitled "Absorbent Article Having Inwardly-Folded
Pleated Flaps filed February 7, 1992 in the name of Niihara, et
al., 07/707,233 entitled °“Sanitary Napkin Having Laterally
Extensible Means for Attachment to the Uhdergarment of the
‘Wearer”, filed May 21, 1991 in the name of Osborn, et al.,the
disclosures of which patents are incorporated herein by reference.

The following Examples further illustrate the practice of the
present invention, particularly those sanitary napkins which
utilize capillary channel fibers in the construction of the same.
The following Examples, however, are not intended to limit the
scope of the absorbent articles encompassed therein.

EXAMPLE |
THICK PAD

A sanitary napkin article is hand-made using the fb]]owing '
components. Reference is made to Figure 18 for the assembly of
the product.

The topsheet 38 4is made in accordance with U.S. Patent
4,463,045 and ring rolled to provide it with Jlongitudinal
extensibility.
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her ei nabove. In use as a sanitary napkin, the article is positioned
(e.g., intralabially) to maxim ze fluid uptake by the tuft. In an
alternate node, the ends of the |ooped fibers in the tuft are cut to
provide a fleece-like, z-directional bundle of open-ended capillary channel
fibers. In still another enbodiment, the | a8%r of capillary channel fibers
conprising the base of the tuft is positioned wholly or partly wthin the
wet-laid or dry-laid absorbent core of the article, rather than atop the
core. Inthis latter enbodinent, a commercially-available | ayered | am nate
core conprising two ou‘[her ahs'os'beni lcayerd2 st & superabserbendi mfer‘liayelramufate'

absorbent gelling , d b6 wiieR P Ypided Jthepar‘i'?ﬂ'l aNYtdaage! s
at the base of the tu t caq be S|I€ﬂﬁ into the é er nal &i¢contaln|ng
| ayer . ong1tud1n extensi ty. igure 1 ows an’ absorbent core 42

that is slit at the end regions 28 and 30, but not at the central

" .region 32. The backsheet 40 is an extended adhesive film known
as Formula #198-388 manufactured by the Findley Adhesives Company
of Wauwatosa, Wisconsin.

The sanitary napkin 20 shown in Figure 18 also preferably
comprises a layer of capillary channel fibers 150. The thick pad
comprises a swatch 152 of capillary channel fibers. In the thin
sanitary napkin described in Examples Il and III below, the swatch
152 of fibers is eliminated, and the layer of capiI]ary channel
fibers may be gathered at the center into a tuft 154. The
sanitary napkin 20 further comprises a creped BOUNTY (TM) paper
towel layer 156 and polyethylene end guards 158.

Figure 18 shows one preferred adhesive configuration for use
on this extensible sanitary napkin embodiment. The adhesive
configuration shown comprises six 3/4" x 3/4" (about 2 cm. x 2
cm.) square pieces of adhesive 44 and two 3/4" x 2.5" (about 2 cm.
x 6.4 cm.) longitudinally-oriented rectangular pieces 44. One
rectangulaf piece is positioned on each side of the longitudinal
centerline L. The square pieces are placed in the end regions 28
and 30 of the sanitary napkin 20. The square pieces are placed so
that in each end region, one piece is in each corner 27, and one
is disposed along the longitudinal centerline L.

The adhesive patches 44 can be extensible, inextensible, or
some patches can be extensible and some inextensible.

The adhesive patches 44 can each be covered with a separate
release liner or cover strip 50. However, the patches are
preferably covered with a single release sheet for ease of

" manufacture and so that the consumer does not have to dispose of
several small individual cover strips 50. Any commercially
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EXAMPLE |V ULTRA- THL N PAD Reference is nmde to
Fi gure 18. The assenbly of .the ultra-thin pad is equivalent, except
that no swatches of capillary channel fibers are used.- =  Assenbly of
the product is as follows. Cut the ring-rolled topsheet to size. Place the
tenpl ate on the bottom.side of the topshee®® and apply Findley 4031 adhesive

(spiral pattern). Lay the Findley backsheet on flat surface. Pl ace the
slitted AGM | am nat e

t he, Findl ey b heet f
BOUNTY t 1 ssue. ( STAXBtiiap rargnse, Tiner far bo Beda, iR s PRH{ErTdd SablRER,.
Place the topshtet retease liner coylshde replased by a sxapper thak RYeMifdesent s

and smooth at edggsp §Plihdivigufdgepadkagér dhnitRP#Inabktn and a container for
disposing. the sanitary napkin after use, such as is described in
U.S. Patent 4,556,146 issued to Swanson, et al. on December 3,
1985. |

The capillary channel fibers are preferably substantially
curled. Suitable capillary channel fibers are those designated
SW194 available from the Eastman Chemical Company. The SW194
fibers comprise a carded staple sliver which has been stuffer box
crimped to 7.8 crimps per inch and have an H-shaped cross-section
with a channel width of 37 microns, a channel depth of 48 microns,
and a denier of approximately 22 dpf. The capillary channel
fibers are preferably 6 in. long; 0.75 g. fibers are used.

In the making procedure, the ring rolled topsheet is cut to
the desired size, a template (2" x 7" opening) is placed on the
back side of the topsheet and sprayed with the Findley 4031
adhesive. The adhesive is applied in a spiral pattern (see Figure
18A).

The layer of capillary channel fibers SW194 is hand-pressed
in the center of the glue sprayed area with the fibers running
parallel to the long'axis of the topsheet. The capillary channel
fibers are preferably pressed into the center of the glued area so
that they at least partially cover at least some apertures of the
topsheet. The capillary channel fibers may also at least
partially protrude into the apertures of the topsheet.

The capillary channel fibers SW173 are hand pressed as a
swatch (with fibers parallel to the long axis of the article) in
the center of the layer capillary channel SW194 fibers. This
provides a Pre-Assembly of the topsheet and capillary channel
fibers.
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71 release paper fromthe back of the pad. Tear and renobve in 2 or 3
pi eces, then place the poly on the ends of the article. Place the panty
fasteni ng devi-ce (PFA) on the pad. Spray the topsheet with 0.01 g. '

PEGOSPERSE sur f act ant . The speCifica%éons of the finished product are
as follows. Paraneter

Speci fications Pad weight (g)

. . _ 8.50
[O.egsr)] Pgdlfgeﬁg'[ﬁ \(Aen;ghlgor( %m}e%%%t,ethe remainder of the procedure isL c%rfﬂg[e”]

out using a concave forming die. The Findley adheé%%g acksheet
(polyethylene backsheet with adhesive coating and release paper)
is placed in the form. The slitted superabsorbent (or absorbent
gelling material, or "AGM") laminated core is placed over the -
backsheet, and the creped tissue (BOUNTY) is placed over the AGM
core. The Pre-Assembly, prepared above, is placed over the creped
tissue, as shown in Figure 18. With the Pre-Assembly over the
creped tissue, the article’s components are pulled snugly over the
edges of the form, but not so tightly that the components begin to
pull away from the form. Firm pressure is applied to adhere the

edges with the adhesive on the backsheet.

The article is removed from the form and the ends are pressed
in place using a roller. The release paper--is peeled from the
back of the backsheet. The end guard polyethylene strips are
added and the strips of panty fastening'adhesive are placed on the
article. The outer surface of the topsheét is sprayed with 0.01 g
of PEGOSPERSE surfactant available from Lonza, Inc., Williamsport,

PA.

The specifications of the finished prﬁaaﬁt are as follows.
Parameter Specifications
Pad weight (g) 9.82 + 0.12
Core weight (g) laminate only 2.57 + 0.04
Pad length (mm) 226 + 1
Core length (mm)- 197 + 1
Pad width at center (mm) 8l +2
Core width at center {(mm) 70 + 0

Pad caliper (inches at 0.13”hsi)
Core caliper (inches at 0.13 psi)
Seal length (mm) '

Components

Noae T # 12 JEWR, IRESE

0.611 + 0.02
0.058 + 0.003
8+1

Specifications

Polyethylene ring rolled formed-film topsheet ca. 9" x 5"
(according to U.S. Patent 4,463,045)
_ Capillary channel fibers SW194 (Eastman) '1.59 -
IREPLACEMENT -SHEET |
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Core length (mm) | am nate 201 [err] 1 Pad wdth

at center (mm 85 [err] 1 Core width at center
(mm 65 [err] 1 Pad caliper (in. at 0.13 psi)
0.11 [err] 0.01 ' ' (2.9
mm) Core caliper (in. at 0.13 psi) 67 0.074 [err] 0.003
Conponent s

Somponent f I _ I Specifications
ye y ene for Ll mtopshe; i 5oq. Per U.S
Patent 4, 463, 045?P¢TH&F%f @&ig gﬂffe egFégﬂ? inibackshee 9. P

-9" x 5" (Fornul &indles- e)ee)rsmumems mo Biaseks x 5"

S}‘aped* PFA (pant Yedqimi £7¥198-33dfesi ve) Six 3/4" x
g/j X 2. 5" Creped BOUNTY paper towel shapk§ces and tWO
Rel ease paper Panty fastening adhesive . As hecddd x ?/4"
: pieces; two
3/4" x 2.5
pieces
Release paper : As needed
Surfactant (PEGOSPERSE) ' 0.01 g
White poly for ends : ' 4" x 0.75"
Absorbent gelling material (AGM) slit core 70 mm x 193 mm
non-s1it central area; total core wt. with 2-3/4"
2.6 g; contains 0.7 g poiyacryiate AGM non-slit
--  center area
Findley Adhesive-4031 ' 0.05 g

*See Figure 18(38) for shape The shape is designed to
provide anatomical fit.

XAMP
THIN PAD : —

Reference is made to Figure 18. The assembly of the thin pad

. is equivalent, except that CCF SW173 fibersﬂare used in place of

‘the layer of CCF SW194 fibers (150), and no swatch (152) of fibers
is used.

Assembly of the product is as follows. Cut capillary channel
fibers (CCF SW173) to 7 in. length; 0.75 g fibers used. Cut the
ring-rolled topsheet to size. Place the template on the bottom
side of the topsheet and apply Findley 4031 adhesive (spiral
pattern). Hand-press CCF SW173 fibers in the center of the glued
area with the fibers running substantialiy parallel to the long
axis of the topsheet. Lay the Findley backsheet on flat surface.
Place the slitted AGM laminate core on the Findley backsheet.
Center the creped BOUNTY tissue (shaped similarly to the topsheet)
over the laminate core. Center the topsheet/capillary channel
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PEGOSPERSE

ends 4" x 3/4" AGMslit core non-slit
center; total 65 mm x 193 mmcore weight 2.5 g; contains
0.7 g AGM with 2 3/4"
non-slit center Findley 4031 (adhesive) 68
g *As in Exanple I. 72

fiber Pre-Assembly over the creped tissue. Secure the

0.01 g Wite poly for

Pre-Assembly and smooth at edges.
the release paper from the back of the pad.

0. 05

Roll the edges to seal. Peel
Tear and remove in 2

or 3 pieces, then place the poly on the ends of the article.

Place the panty fastening device (PFA) on the pad.

topsheet with 0.01 g. PEGOSPERSE surfactant.

Spray the

The specifications of the finished product are as follows.

Parameter _
Pad weight (g)
Core weight (g) laminate
Pad length (mm)
Core length (mm) laminate

Pad width at center (mm)

Core width at center (mm)
Pad caliper (in. at 0.13 psi)
Core caliper (in. at 0.13 psi)

Components .

Polyethylene formed-film topsheet (ring rolled;
per U.S. Patent 4,463,045)

Capillary channel fibers SW173 (Eastman)

Findley extensible adhesive film backsheet
(Formula #198-338)

Creped BOUNTY paper towel

PFA (panty fastening adhesive)

Release paper

PEGOSPERSE

White poly for ends

AGM s1it core non-slit center; total
core weight 2.5 g; contains 0.7’9 AGM
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ecifications
8.50 + 0.18

2.54 + 0.09
232 + 4
201 + 1
85 + 1

65 +1

0.211 + 0.005
0.074 +.0.003

- Specifications

9" x 5"

0.75 g;
7" length
-9" x 5"

Shaped*

Six 3/4" x 3/4"
pieces and two
3/4" x 2.5"
pieces

As needed

0.01 g

4" x 3/4"

65 mm x 193 mm
with 2 3/4"
non-slit center



4. Alternative Enbodi nents. In alternative enbodi ments, conponents of
regions of the sanitary napkin may-be structurally nodified by fol ding,
bendi ng, corrugating, stacking of layers and affixing layers to each other.
The nodifications may be made by including one or nore of the structures
described in.the aforenmentioned Europef® patent applications published

in the nane of Buell, in the aforenentioned U S. patent application filed
in the name of Wi in US  Patent ation Serial
No. 07/874,872 ém"qﬂ'eﬁgi céHB?Sa‘P'F Thin, Flexible Sani tgdryglx%pki n filed
in the name of Gsborn on April 28, 1992. In still other alternative

enbodi ments, the sani kg Mnn@&hiﬁb I.

As noted above, in one preferred mode of this stretchable
sanitary napkin 20, the central portion of the layer 150 of
capillary channel fibers can be gathered into a small "loop" or
"tuft" 154.. This loop or tuft 154 thus extends upward from the
layer of capillary channel fibers to firmly contact the topsheet
38. Moreover, the loop or tuft 154 is positioned centrally in the
overall article, such that it can provide rapid acquisition and
transport of fluid into the remaining portion of the layer of
capillary channel fibers, and thence into the fluid storage layer
of the article. ' '

Advantageously, such "loop" or "tuft" not only concentrates
capillary channel fibers at the point where fluid impinges onto
the article, but also orients the capillary channel fibers which
comprise the Toop or tuft substantially in the upward z-direction,
thus enhancing fluid movement in the downward z-direction of the
article. The fo"l‘lowing Example illustrates an absorbent article

_ having a substantially central, z-directional tuft of capillary
- _ channel fibers.

EXAMPLE II1
E_FIBERS

A layer of capillary channel fibers of the type disclosed
herein (with a 6-inch length) is gathered in its center to provide
a slightly raised oval "tuft" having the approximate dimensions:

'2-3 inches x-direction (or longitudinal dimension); 1.5 inches
y-direction (or lateral dimension) at mdest polnt, and 5 mm-10 mm
z-direction.

The tufted bundle of fibers can be held in its tufted
configuration by any convenient means. Typically, the tuft is
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coul d be.provided with additional conponents. For instance, the sanitary
napkin could be provided with the wet-laid tissue and/or the liquid

per neabl e wi pe acqui sition sheet described in greater detaill in U S.- Patent
5,009, 653 issued to Gsborn. In yet other alternative enbodi nents, the
sanitary napkin could be provided in a curved, shaped configuration such as
that described in the follow ng patent applications filed on the sane date

as the present application: serial_, . nunbers- n@h et assigned%: U. S.
Pat ent Appl i cati oRassed; Hirough apgonfininggslitoin ja; phget- Wé‘i{ oxhydEephiiic
Absor bent Articl epoYymeed Usinigr¢herprocediirdshdisxdaséd hérdimsothe taftad . bundh 6.

Pat ent Applicatio ' : , bt leds t icle
Having Resilient &ﬁfgﬂre'%f ??e?f%é@%ﬁeﬁ%n@%?bﬁg%i ﬁ?‘&eﬁﬁﬂ{ bg{g éﬁﬂ

U.S. Patent Applitesiiding Spraximselyoatothe genter 4f; ithe coveriningotpesheet,
Article Fastener Bid wdth'thei tufd imcldse oentactiwibvithe RopSheet), aclexplainednd,

U S  Patent Applbg@tiopbv(arial No. 07/915,134, entitled "Method of Making
Curved, Shaped Ab Bregé'ﬁ rticle" filed '

In use as a sanitary napkin, the article is positioned (e.g.,
jntralabially) to maximize fluid uptake by the tuft. In an
alternate mode, the ends of the looped fibers in the tuft are cut
to provide a fleece-1ike, z-directional bundle of open-ended
capillary channel fibers. In still another embodiment, the layer
of capillary channel fibers comprising the base of the tuft is
positioned wholly or partly within the wet-laid or dry-laid
absorbent core of the article, rather than atop the core. In this
latter embodiment, a commercially-available layered laminate core
comprising two outer tissue layers with an intermediate layer of
absorbent gelling material (AGM) can be used. The capillary
channels at the base of the tuft can be slipped into the internal,
AGM-containing layer. '

EXAMPLE IV
ULTRA-THIN PAD

Reference is made to Figuré_ 18. The assembly of the
ultra-thin pad is equivalent, except that no swatc_hes of capillary
channel fibers are used.

Assembly of the product is as follows. Cut the ring-rolled
topsheet to size. Place the template on the bottom side of the
topsheet and apply Findley 4031 adhesive {spiral pattern). Lay
the Findley backsheet on flat surface. Place the slitted AGM
laminate core on the Findley backsheet. Center the creped BOUNTY
tissue (shaped similarly to the topsheet) over the laminate core.
Place the topsheet over the creped tissue. Secure the
components and smooth at edges. Roll the edges to seal. Peel the
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in the nare of Letha M Hi nes, et al. :
73 - Thus, while the sanitary napkins.of the present invention may
typically be conprised of conponents that extend together to a sufficient
degree when stretched such that the extended configuration of the
sanitary napkin is not curved, in other enddi ments the extension of the
conponents could result in a curved product.

release paper from the back of the pad. Tear and remove in 2 or 3
pieces, then place the poly on the ends of the article. Place the
“panty fastening device (PFA) on the pad. Spray the topsheet with

0.01 g. PEGOSPERSE surfactant.

The specifications of the finished product are as follows.

Parameter Specifications

Pad weight (g) 8.50 + 0.18

Core weight (g) laminate 2.54 + 0.09

Pad length (mm) 232 + 4

Core length (mm) laminate 201 +1

Pad width at center (mm) 85 +1

Core width at center (mm) 65 +1

Pad caliper (in. at 0.13 psi) 0.11 + 0.01
(2.9 mm)

Core caliper (in. at 0.13 psi)

0.074 + 0.003

Components . _ Specifications
Polyethylene formed-film topsheet (ring rolled; 9" x 5"

per U.S. Patent 4,463,045) '
Findley extensible adhesive film backsheet ~9" x 5"
(Formula #198-338)
Creped BOUNTY paper towel Shaped*

PFA (panty fastening adhesive)

Six 3/4" x 3/4"
~ pieces and two

3/4" x 2.5"
. pieces
Release paper As needed
PEGOSPERSE 0.0l g
White poly for ends 4" x 3/4"
AGM s1it core non-slit center; total 65 mm x 193 mm
core weight 2.5 g; contains 0.7 g AGM with 2 3/4"

Findley 4031 (adhesive)

*As in Example I.

non-slit center
0.05 g




Wil e several preferred sanitary napkin enbodi nents have been descri bed,
nunmerous other sanitary napkin enbodinents are disclosed in the
literature. These could be provided with the stretch properties of the
present invention. Some of such sanitary napkins are described in U S
Patent Application Serial No. 07/605,583 fid2zed Cctober 29, 1990 in the nane
of Visscher, et al., US. Patents 5,009, 653 and 4, 950, 264, issued to Gsborn
on April 23, 1991 and August 21, 1990, respectively, U S. Patent 4,940, 462,
I ssued to Salerno on July 10, 1990, U. S. Patent 4,917,697 issued to Gsborn,
11, et al. on April 17, 1990, U. S. Patent 4,911,701 issued to Mavinkurve
on March 27, 1990, U.S. Patent 4,900,320, issued to McCoy on February 13,
1990, U.S. Patent 4,687,478 issued to Van Tilburg on August 18, 1987, U S
Pat ent 4, 608, 047 i ssuctt tdlternative Embadiments <1 26, 1986, U.S. Patent
4,589,876 I ssued to Van Tilburg on May 20, 1986, U. S. Patent 4,285, 343

i ssued to McNair on Al ugﬁltgﬁna(}%?ﬁsemlgdﬁen% g@nygggﬁg q%? ‘J §§6H%d otfo the

Ri ckard on August 20, |ssue to Ca
April 2, 1957g san1tary napkin may-—be structura%%y mod1f1ed by folding, bendwng,

corrugat1ng, stacking of layers and affixing layers to each other.
The. modifications may be made by including one or more of the
structures described in the aforementioned European patent
applications published in the name of Buell, in the aforementioned
U.S. patent application filed in the name of Visscher, et al., and
in U.S. Patent Application Serial No. 07/874,872 entitled
"Generally Thin, Flexible Sanitary Napkin filed in the name of
Osborn on April 28, 1992.

In still other alternative embodiments, the sanitary napkin
could be provided with additional components. For instance, the
sanitary napkin could be provided with the wet-laid tissue and/or
the liquid permeable wipe acquisition sheet described in greater
detail in U.S. Patent 5,009,653 issued to Osborn.

In yet other alternative embodiments, the sanitary napkin
could be provided in a curved, shaped configuration such as that
described in the following patent applications filed on the same
date as the present application: (serial numbers not yet
assigned): U.S. Patent Application Serial No. 07/915,285 =,
entitled "Curved, Shaped Absorbent Article” filed in the name of
Theresa L. Johnson, et al.; U.S. Patent Application Serial No.
07/915,202 , entitled " Absorbent Article Having Resilient
Center" filed in the name of Thomas W. Osborn, et al.; U.S. Patent
Application Serial No. 07/915,201 , entitled " Absorbent
Article Fastener Pattern" filed in the name of Robb E. Olsen, et
al.; and, U.S. Patent Application Serial No. 07/915,134 s
entitled "Method of Making Curved, Shaped Absorbent Article" filed
in the name of Letha M. Hines, et al.




The terns "panty liner" or "pantiliner"” refer to absorbent articles that
are l,ess bul ky than sanitary napkins which are generally worn by wonen

bet ween their nenstrual periods. Suitable absorbent articles in the form
of pantiliners are disclosed in U S. Patent 4,738,676 entitled "Pantiliner"

I ssued to Gsborn on April 19, 1988. e term"incontinent article"
refers to pads, undergarnments (pads held in place by a suspension system of
sanme type, such as a belt, or the like), inserts for absorbent articles,

capacity boosters for Thdsomwbile the tsapitary mapkifssof pde prasent dimyentrien majke,
' typically be comprised of components that extend together to a
sufficient degree when stretched such that the extended
configuration of the sanitary napkin is not curved, in other
embodiments the extension of the components could result in a
curved product.

While several preferred sanitary napkin embodiments have been
described, numerous = other sanitary napkin embodiments are
disclosed in the .literature. These could be provided with the
stretch properties of the present invention. Some of such
_sanitary napkins are described in U.S. Patent Application Serial
No. 07/605,583 filed October 29, 1990 in the name of Visscher, et
al., U.S. Patents 5,009,653 and 4,950,264, issued to Osborn on _

April 23, 1991 and August 21, 1990, respectively, U.S. Patent
4,940,462, issued to Salerno on July 10, 1990, U.S. Patent
4,917,697 issued to Osborn, III, et al. on April 17, 1990, U.S.
Patent 4,911,701 issued to Mavinkurve on March 27, 1990, U.S.
Patent 4,900,320, issued to McCoy on February 13, 1990, U.S.
Patent 4,687,478 issued to Van Tilburg on August 18, 1987, U.S.
Patent 4,608,047 issued to Mattingly on August 26, 1986, U.S.
Patent 4,589,876 issued to Van Tilburg on May 20, 1986, U.S.
Patent 4,285,343 issued to McNair on August 25, 1981, U.S. Patent
3,397,697 issued to Rickard on August 20, 1968, and U.S. Patent
2,787,241 issued to Clark on April 2, 1957.

The terms "panty Yiner" or ‘"pantiliner" refer to absorbent
articles that are less bulky than sanitary napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners are disclosed in
U.S. Patent 4,738,676 entitled “"Pantiliner" issued to Osborn on
April 19, 1988.

The term "incontinent article® refers to pads, undergarments
(pads held in place by a suspension system of same type, such as a
belt, or the like), inserts for absorbent articles, capacity.
boosters for absorbent articles, briefs, bed pads, and the like,
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74 regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided with the
ext ensi bl e conponents described herein are disclosed in U S. Patent
4,253,461 issued to Strickland, et al. on March 3, 1981; U S. Patents
4,597,760 and. 4,597,761 issued to Buel?d; the above-nentioned U. S.

Pat ent 4, 704,.115; U.S. Patent 4,909,802 issued to Ahr,

et al.; U S. Patent

4,964, 860 issued to son, et al. on. Cctober %’V ﬁ and in_ U S,  Patent
i cati aivesand thi

Appl i cation Seri alre ess of whethey dhey, e (¥ore

reQthers pnront inent, by

Noel, et al. and Rpirsdns.etsuikabien idcuntitvient 3artiOkek. that canThee pravided ofith he
present invention ; g,h @ggbgmspoﬂéﬁésche&r%m heFEin FFENFRAIEQdPE WREN 1N

the crotch regi on &

Patent 4,253,461 issued to Strickland, et al.

on March 3, 1981;

U.S. Patents 4,597,760 and 4,597,761 dissued to Buell; the

above-mentioned U.S. Patent 4,704,115; U.S.

Patent 4,909,802

issued to Ahr, et al.; U.S. Patent 4,964,860 issued to Gipson, et
al. on October 23, 1990; and in U.S. Patent Application Serial
Numbers 07/637,090 and 07/637,571 filed respectively by Noel, et
al. and Feist, et al. on January 3, 1991.

The focus of the present invention is on absorbent articles
that are intended to be worn in the crotch region of the wearer’s
undergarments. However, the features of the present invention
could also be used in absorbent articles such as diapers. Diapers
are absorbent articles worn by infants and incontinent persons
that are fastened about the waist of the wearer.

| Suitable diapers that can be provided with the extensible
features described herein are disclosed in U.S. Patent 3,860,003

issued to Bu.el'l on January 14, 1975, and U.S. Patent Application
Serial No. 07/715,152 filed in the name of Buell, et al. on June
13, 1991. '

The disclosures of all patents, patent applications (and any
patents which issue thereon, as well as any corresponding
bublished foreign patent applications), and publications mentioned
throughout this patent application are hereby incorporated -by
reference herein. It is expressly not admitted, however, that any
of the documents incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.




undergarments. However, the features of the present invention could also
be used in absorbent articles such as diapers. Diapers are absorbent
articles worn:by infants and incontinent persons that are fast.ened about

t he wai st of the wearer. Sui tabl e di apers that can be provided with
the extensible. features described herein at® disclosed in U S. Patent
3,860,003 issued to BueII on January 14, 1975, and U.S. Patent Application
Serial No. 07/715, 152 fi n t e nane of Buell, et al. on June 13, 1991.
The di scl osures of aI? t ent appllcatlons (and any patents which
| ssue thereon, as well as any corresponding publ i shed forei gn patent

app: ! Ca:ions) aﬂd PUfe Gf’édn?fﬁ]{{%ﬁtdﬂ)'ﬂﬁgfstahiﬁﬁ R hidpk i ¥ PEfe®Nhbsorbent
application are here i ncor por at,ed renge her Xpr e
not admitted, homﬁ'\?éF%/e)t hsmeashredson EéE d‘%&ﬁ %StFﬁtg"B%Ir bPecF?'Bg &éfﬁi’gce
herein teach or from EME, Inc., P.0. Box 187_ Newbury, OH 44065, a constant rate

of elongation tensile testing apparatus.

The EME Tensile Tester is provided with a computer that
provides an LCD readout of the distance the ends of the clamps are
spaced from a veference home position and the forces on the sample
when the clamps are spaced various distances from the home
position.

All tests are performed at 50% humidity and at 730F. The
samples are carefu]]y handled to avoid any stretching of the same
_prior to performing the test. The tests should each be repeated
with samples taken from five separate products of the same type.
If any of the samples fall within the claimed range or limit, the
.product will be considered to fall within the scope of the
appended claims.

A. Method to Measure nsibi f One_In .5
cm.) Center Strip.
Step 1
Sample for Me 'r‘ -Longjtudi xten

Cut a 1.0 inch (2.54 cm.) wide strip from the center of the

absorbent article using a JDC Precision Sample Cutter, Model #1-12

~ available from Thwing-Albert, Philadelphia, PA. The strip used as

the sample for this method should be cut along the longitudinal

centerline of the absorbent article. The length of the strip

should run the full length of the portion of the absorbent article
from which the sample is taken.

15 JAN 1997
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di scl ose the present invention. It is also expressly not admtted that any

of the commerci.ally available materials or

-or disclose the present invention.

5.

Test Met hods

The extensibility of_the sanitéry napki n (or other

absorbent article) is measured on EME Tensil® Tester, Mdel No. 559A
available fromEME, Inc., P.O Box 187, Newbury, OH 44065, a constant rate

Sample for Measuring Transverse Extensibility

A 1.0 inch wide strip is cut from parallel to the transverse
centerline of the absorbent article using the JDC sample cutter.
The strip used as the sample for measuring  the transverse

‘extensibility can be cut through any one inch wide section of the

absorbent article that runs parallel to the transverse centerline.
The sample need not run along the transverse centerline.

" The sample should, however, be cut through a portion of the

absorbent article so that the entire one inch width of the sample
consists of at least one of the absorbent components of the
absorbent article. (The term "“absorbent component®™ is defined
below.) Thus, the sample should not be cut so close to one of the
transverse end edges of the absorbent article that the sample
contains portions of the absorbent article at the end seal.

Samples for Measuring Both lLongitudinal and
Transver tensibi

A sample for measuring longitudinal extensibility should be
cut from a first sample absorbent article. The sample for
measuring transverse extensibility should be cut from a second
sample absorbent article of the same type as the first (i.e., an
identical product). (The same applies to any of the other tests
described herein when a sample is cut out of the product to
measure extensibility in a given direction.)

 step 2

Remove any adhesive cover strip from the sample. If the
sample has an adhesive fastener, eliminate any adhesive tack by
dusting the adhesive fastener with talc or corn starch.

ACEMENT SHIET)
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of elongation tensile testing apparatus. The EME Tensile Tester is
provi,ded with a conputer that provides an LCD readout of the distance the
ends of the clanps are spaced froma reference honme position and the forces
on the sanpl e when the clanps are spaced v?gious di stances fromthe hone
posi tion. - Al'l tests are perforned at ‘50% hum dity and at 73[err]F.
The sanples are carefully handled to avoid any stretching of the sanme prior
to performng the test. The tests shoul d gggh sbe repeated with sanples
taken fromfive separate products of the Sane type. If any of the sanples
fall within the clainmed range or limt, the product will be considered to
fall within the scopeiLgf thbesamphendeestratnetson a table with the body surface

facing upward. Measure the length of the sample to the nearest
0.1 inch (0.25 cm.).

The length of the sample; for the purpose of the appended
claims, is the dimension of the sample that runs perpendicular to
the one inch width dimension. The length of the sample is
obtained by measuring the length of the absorbent components of -
the sample. (This can be contrasted with determining the length
of the saﬁp]e 'by simply . measuring the overall length of the
sample.) '

The length of the sample is equal to the length of the
longest absorbent component of the sample. If the sample is
folded or curved (i.e., when it is removed from its package),
flatten the ends of the sample prior to measuring the length of
this absorbenf component. The.saﬁp1e is flattened by placing a
ruler on top of the sample and gently pressing down on the portion
of the ruler that covers the ends of the sample until the garment
surface at the ends lies flat against the table.

The term “absorbent component", as used herein, refers to
components that are generally used as the primary absorbent
component of the product, such as the absorbent core of the
product. It also includes absorbent components, such as the
secondary topsheets described herein that serve a wicking or
storage function. The term absorbent component, however, excludes
components that are generally only used as the topsheet or
backsheet of the absorbent article.

The measurement of the 1éngth of the longest absorbent
component taken above should not include any portions of the
"absorbent component that may be located outboard of, or within any
end seal on the sample because these portions of the absorbent
component typically serve no absorptive function.

REPLACEMENT SHEET
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A. Method to Measure Extensibility of One Inch (2.5 cm)
Center Strip. - Step 1 Sampl e
for Measuring Longitudinal Extensibility Cut a 1.0 inch (2.54 cm)
wide strip fromthe center of the absorbent article using a JDC Precision
Sanpl e Cutter,. Model #1-12 avail able frond8Thwi ng- Al bert, Phil adel phia, PA
The strip used as the sanple for this nethod should be cut al ong the

| ongi tudinal centerline of the absorbent rthcle. The I ength of the
strip should run the full length of the %§¥%ron of the absorbent article
fromwhich the sanple is taken.

Clamp each end of the sample in the tensile testing
apparatus using 3 inch (7.6 cm.) wide clamps. The clamps of the
tensile tester are set so that they will be pulied away from each
other in opposite directions (that is, they will pull at an angle
of 180 degrees). The sample should be centered in the clamps and
the clamping pressure should be sufficient to prevent any slippage
of the sample in the clamps (this applies to all of the test
methods).

The sample should be clamped so that the outermost edge
(i.e., the free end) of the clamps are approximately 0.5 inches
(about 1.3 cm.) inward from the end edges of the longest absorbent
component. The portions of the sample that may be Tocated. within
or outboard of an end seal on the sample are excluded when
determining the location of the end edges of the longest absorbent
component for placing the clamps of the testing apparatus on the
sample. - -

Set the gauge length of the tensile tester to the Tength of
the absorbent component (as measured above) less the amount of
absorbent component material clamped into each of the clamps
(typically 1 inch). Initiate the elongation with a cross head
speed of 0.367 inches per second (0.93 cm. per second).

When the sample reaches the gauge length, tare the load cell
of the testing apparatus to zero. Set the trigger point to begin
collecting data at 20 grams force. (The application of this
initial 20 gram force typi¢a11y pulls out at least some of any
slack that may exist in the sample.) '

The force and extensibility measurements are taken it the
desired times, and the test is completed. The initial length of
the sample is the measured length of the longest absorbent

REPLACEMENT SHEET:
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. 76 - Sanmpl e for Measuring Transverse Extensibility A1l10

Inch wde strip is cut fromparallel to the transverse centerline of the

absorbent "article-using the JDC sanple cutter. The strip used as the sanple

for measuring the transverse extensibility can be cut through any one inch

wi de section of the absorbent article that7Puns parallel to the transverse

centerline. The sanple need not run along the transverse centerline.

The sanpl e shoul d, however, _be cut throygh a porti of _t he %QS'rbent.

article so that tFePORERY-c The FPTREN rdt{ﬂe (ﬂ‘"rﬁ?fégg £ AnPsRds Fga‘(ﬂs’als

| east one of the thkdhastovdntforesmmpeadingson dhhet testing apparatus when the above
procedure is followed. '

The cutting of the 1.0 inch strips is intended to minimize
the effect of any elastic strands in the Jlongitudinal side
margins of the absorbent article on the results of the test. (The
absorbent articles of the present invention are preferably free of
such elastic strands. Optional elastic strands can, however, be
added. )

When measured atcording to this test, 1.0 inch strip of the
absorbent article is preferably capable of extension in the
longitudinal direction of greater than or equal to about 105%,
110%, 115%, 120%, 125%, or more, of its initial length when
subjected to a force of less than or equal to about 20, S0, 100,
150, 200, 300, 400, or 500 grams. The 1.0 inch strip of the’
absorbent article is preferably capable of extension in the
transverse direction when subjected to forces of the same amounts.
The strip can have a maximum extension under these forces of up to
110, 120%, 130% 140%, 150%, 160%, 170%, 180%, 190%, 200%, or more.
The limits specified in this specification can be combined in any
manner in the appended claims.

The absorbent article may be capable of such extension as
measured by a 1.0 inch strip in both the longitudinal and
transverse directions. In such a case, the absorbent article is
preferably extensible in the amounts specified in the foregoing
paragraph.

Although the absorbent article can be of any length,
preferably, the absorbent article is worn in an undergarment and
has a longest absorbent Componenf, such as an absorbent core, with
an initial Tength of less than or equal to about 12.0 inches. The
~width of the absorbent component of the absorbent article is




absorbents article. (The term "absorbent conponent” is defined bel ow)
Thus,. the sanpl e should not be cut so close to one of the transverse end
edges of thé absorbent article that the sanple contains portions of the
absorbent article at the end seal. Sanpl es for Measuring Both
Longi t udi nal and _ Trans®8rse Extensibility A
sanple for neasuring |longitudinal extensibility should be cut from a

first sanple absgrben rtic T Sg for ri transverse |
ext ensi bi ity ShoRPerarably, Tebk Sitfn ar iy sggrrg#g"%bé;‘(?rﬁgﬁfe ar 01 157 9PYE 1o
same type as the prefarably dess dhan qunenpead tprehaydt 2.5 ipghes. salPdapgnshies to
any of the other igststheeIahdPagdpan ey havk cibsorbedtpédres Sgredterothamfabolie '

product to ”easu”iz.ed‘ti%ﬁ ésblilrtlf%g]tﬁ a%dgfiYOer%ngl'\erse%'v?ir&tk.) In addition, in
some embodiments, the absorbent article may have a caliper of less
than or equal to about 5 mm.

The absorbent article preferably has a force wall such that
the strip requires a force greater than or equal to 1,000 grams to
extend beyond 160%, 150%, 140%, 130% of its initial length, or one
of the other lengths specified above.

The absorbent article is preferably also elastically
extensible or permanently deformable such that when the strip is
extended to one of the above'lengths, it is capable of recovering
to a recovered dimension that is less than or equal its extended
length when the extending forces are removed.

B. Method to Méasure Extensibility of Absorbent
Article.

The sample used for this test is the entire absorbent
article. This test is used only to measure the longitudinal
extensibility of the absorbent article. The transverse
extensibility is measured actording to the preceding test method.

The entire absorbent article used as the sample in this test
should be tested following steps (2) - (5) above, with the
following additional instruction when carrying out step (3).

- If the sample cannot be conveniently flattened (such as due
to the presence of contracted elastics), the length of the longest
absorbent component should be measured by allowing the sample to
unfold (if it is folded) and holding the sample in the curved
configuration that the sample is in when it is taken out of the
box, and measuring the length of the longest absorbent component

RIQHAQCE@ﬂﬁQ?‘S§g§§§§
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Step 2 > Renove any adhesive cover strip fromthe sanple. If the

sanple has an adhesive fastener, elimnate any adhesive tack by dusting the
adhesive fastener with talc or corn starch. -

77 _ - Step 3 Lay the sanpl e unrestrai ned on
a table- with the body surface 8l

with a tailor’s cloth tape measure along the arc formed by the
garment surface of the absorbent article.

The absorbent article is preferably capable of extension in
the longitudinal direction ~(i.e., along the longitudinal
centerline) of greater than or equal to about 105%, 110%, 115%,
120%, 125%, 130%, 140%, 150%, 160%, 170%, 180%, 190%, 200%, or
more; of its initial length when subjected to a force of less than
or equal to about 20, 50, 100, 150, 200, 300, 400, 500, 600, 700,
800, 900, 1,000, or more grams. (The forces for longitudinal
extensibility may be higher than those measured on the 1.0 inch
strip by the previous test since the entire absorbent article is
used in this second test.)

The absorbent article preferably has a force wall such that
the strip requires a force greater than or equal to 1,200, 1,500
or 2,000 grams to extend beyond 160%, 150%, 140%, 130% of its
initial Tength, or one of the other lengths specified above.

_ _ C. Method to Measure Stretch Re]a;iﬁe to Product Shear
fro nder: . '

1. First Method -- 20 Gram Trigger.

The sample used for this test is the entire absorbent
article.

Lay the sample:unrestrained on a table with the body surface
facing upward. Measure the 1length of the longest absorbent
component of the sample to the nearest 0.1 inch (0.25 cm.).
Follow the same instructions for measuring the absorbent component
in step (3) of Test Methods A and B above. This test, however, is
only concerned with the measurement. of properties of the sample in
the longitudinal direction (i.e., paraliel to the longitudinal
centerline). ' :
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facing upward. Measure the length of the sanple to the nearest 0.1 inch
(0.25 cm). The length of the sanple, for the purpose of the appended
claims, is the dinmension of the sanple that runs perpendicular -to the one

i nch wi dt h" di nensi on. The length of the sanple is obtained by
measuring the length of the absorbent conp#hents of the sanple. (This can
be contrasted with determning the length of the sanple by sinply nmeasuring
the overall length of the sanple.) The |l ength of the sanple is equal
to the length of the | ongest absorbent conponent of the sanple. [If the
sanple is fol ded or clfi the gampde, hashem ddhesiver Easheoerf memove anyadbagioe,

“flatten the ends gfef fk;tr%ermﬁ ﬂfd 95 pt'l@ m?ﬁﬁé”a' aeritphsﬂmew f%r{fchmgu

absor bent conponent.

rul er _on taop of
the sanple and ge‘r&tPS}daﬁFes"sﬂﬁﬁ dﬂ n"‘?"r'f Fgoﬁyafstthéa?'i}lcér it dovers
the ends of the S¢iddlesexntNJ, tand gavenehil mch (2.54 cm.) of the fastener at

one end of the fastener.

The sample can be placed under an ultraviolet lamp to aid in
deiermining the end of most adhesive fasteners. Eliminate any
adhesive tack on the remainder of adhesive fastener by dusting the
uncovered portion of the adhesive fastenmer with talc or corn
starch.

The strip of cotton fabric should be long enough so that its
free end (unattached end) extends at least 0.5 ‘inch (1.3 cm.)
beyond the end edge of the sample (i.e., the actual end edge of
the product including absorbent and nonabsorbent components)
adjacent to the 1 inch portion of ‘the fastener that the cotton
strip covers. '

Apply 0.25 psi. of pressure for a period of 30 seconds
uniformly (with a weight) to the cotton surface to attach the
cotton fabric to the fastener. If the panty fastener is not
édhesive. attach the sample to the cotton fabric in the manner
the fastener would ordinarily be placed in the wearer’s
undergarment.

Clamp the end of the sample that is not attached to the
cotton strip in the tensile testing apparatus using a 3 inch (7.6
cm.) clamp. The sample should be clamped so that the outermost
edge (i.e., the free end) of the clamp is approximately 0.5- inches
(about 1.3 cm.) inward from the end edge of the absorbent '
component. If there is more than one absorbent component, the
sample should be clamped so that all of the absorbent components
are grabbed by the clamp. In other words, the sample is clamped’
about 0.5 inches from the end of the absorbent component(s).
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surface a the ends lies flat against the table. The term "absor bent
conponent”, as used herein, refers to conponents that -are generally used as
the primary absorbent conponent of the product, such as the absorbent core
of the product. It also includes absorbent conponents, such as the
secondary topsheets described herein that8%erve a W cking or storage
function. The term absorbent conponent, however, excludes conponents that

are generally only us S el
article. The magfsjau‘:r%eir"réseﬂtq r%f%? ﬁg&f éﬁ%fﬂ@%ﬁ? ﬁ'gﬁ)l gﬁigt;egﬁ e_a §§¢ tb%eﬂ{'ch
conponent taken a®Me-shidgl fresoend of| the cAblomstrirois BFaced cimplis sdamp
conponent that naye Rhat ahet frkeceridoofirttie afl amprjust tdomas cimyo eyt stawi thnthde

sanple because thesG.eRP dnOdfyebs 'the ApPI.OCThe CITRRSP they Rbihd %elEhV S NO

absorptive functi )
are set so they will pull at 180 degrees (as in the preceding

tests). This will impart shéaring forces which tend to separate.
the fastener and the cotton strip from each other.

. Set the gauge length of the tensile tester to the length of
the absorbent component (measured above) less the amount of
absorbent component material clamped into each of the clamps
(typically about 0.5 inch). Initiate the elongation with a cross
head speed of 0.367 inches per second (0.93 cm. per second). When
the sample reaches the gauge length, tare the load cell of the
testing apparatus to zero. Set the triggef point to 'begin
collecting data at 20 grams force.

The force and extensibility measurements are taken at the
desired times, and the test is completed.

The absorbent article is preferably capable of extending at
"least about 110%, 115%, 120%, 125%, 130%, 140%, etc. of its
initial length before it is subjected to a force of an additional
1,000 grams, or before the forces exerted on the samplelbause the
fastener to separate from the cotton fabric when tested under the
above test (Test Method (C)(1)).:

2. Second Method -- 50 Gram Trigger.

~ The sample used for this test is the entire absorbent
article. This test is only concerned with the measurement of
properties of the sample in the longitudinal direction (i.e.,
parallel to the longitudinal centerline).
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78 < : Step 4 Cl anp each end of the sanple
in the tensile testing apparatus using 3 inch (7.6 cm) w de clanps. The
clamps of the tensile tester are set so that they will be pulled away from
each other in opposite directions (that is, they will pull at an angle of
180 degrees). .The sanpl e shoul d be centere8%in the clanps and the cl anpi ng
pressure should be sufficient to prevent any slippage of the sanple.in the

clamps (t hi_s applies tl.g,va‘tlhle ggmpageu§r§§{raq§é$gﬁsg ‘table with the body surface
facing downward. If the sample has an adhesive-fastener; peel
back enough of any adhesive cover strip to expose about 2 inches
(about 5 cm.) of adhesive on one end of the sample.

Take a strip of cotton fabric #429W (standard 3 inch width)
manufactured by TestFFabrics. Inc. of Middlesex, NJ, and cover 1.0
inch {2.54 cm.) of the (exposed) fastener material at the end of
the fastener. The sample can be placed under an ultraviolet lamp
to aid in determining the end of most adhesive fasteners. The
portion of the fastener covered by the cotton should be
representative of the fastening surface. Just place the cotton
strip on the fastener. Do not apply pressure at this point.

The strip of cotton fabric should be long enough so that its
free end (unattached end) extends at least 0.5 inch (1.3 cm.)
beyond the end edge of the sample (i.e., the actual end edge of
the product including absorbent and nonabsorbent components)
adjacent to the 1.0 inch portion of the fastener that the cotton
strip covers. A strip of cotton which extends about 3 inches

(about 7.6 cm.) beyond the end edge of the sample is sufficient
for many samples.

Measure and mark a transverse line 0.5 inch (1.3 cm.) from
the edge of the longest absorbent component at the opposite end of
the sample (the end that will be the attached end of the sample).
This mark serves as a guide for the location of the clamp of the
tensile tester at this end of the sample. |

Apply 0.25 psi. of pressure for a period of 30 seconds
uniformly (with a foam-covered weight) to the cotton surface to
attach the cotton fabric to the fastener. If the panty fastener
is not adhesive, attach the sample to the cotton fabric in the
manner the fastener would ordinarily be placed in the wearer’s
undergarment. Remove the weight. Remove any remaining release
paper. Eliminate any adhesive tack on the remainder of any
hesive fastener. This may be done by dusting the uncovered
pprtion of the adhesive fastener with talc or corn starch.

REPLACEMENT

15 JAN 1997

vAhu kit SATe



The sanpl & shoul d be cl anped so that the outernost edge (i.e., the free
end) of the clanps are approximately 0.5 inches (about 1.3 cm) inward from
t he end edges of the |ongest absorbent conponent. The portions of - the
sanpl e that may be | ocated within or outboard of an end seal on the sample
are excluded when determ ning the | ocation 8% the end edges of the |ongest
absor bent conponent for placing the clanps of the testing apparatus on the
sanpl e. _ Step 5 Set the gauge | ength of
the tensile tester to the length of the absorbﬁg% conponent éas nmeasur ed
above) |ess the anount Champaiber gadhiofc othgotamrlendpat i 1$ vatyAttached; dootbs of

the clanps (typi cakbttod $4¥ap)in thaitensile téstingcapparitus wéinl & Triacs (Pe;d

speed of 0.367 inches RGLSeCRE (pPe hBlIPYe SFaPRE)so that the outermost
edge (i.e., the free end) of the clamp is 0.5 inches (1.3 cm.)
inward from the end edge of the absorbent component. If.there is
more than one absorbent component in the 1/2 inch region, the
sample should be clamped so that all of the absorbent components
are grabbed by the clamp. In other words, the sample is clamped
0.5 inches from the end of the absorbent component(s).

‘Place the free end of the cotton strip into the other 3 inch
. clamp. The free end of the cotton strip is placed in this clamp
so that the free end of the clamp just comes into contact with the
nearest end edge of the sample. Care should be taken not to clamp
any portion of this end of the sample. The clamps of the temsile
tester are set so they will pull at 180 degrees {as ‘in the
preceding tests). This will impart shearing forces which tend to
separate the fastener and the cotton strip from each other.

Set the distance between the clamps of the tensile tester so
there is excess material (or slack) in the sample. Thus, the
sample_shou1d not be under tension at this point.

. Initiate the elongation a cross head speed of 0.367
inches per second (0.93 cm. per second). If the sample has an
adhesive fastener, the elongation should be initiated within 30
seconds after the removal of the 0.25 psi. foam covered weight
used to fasten the sample to the cotton strip. Set the trigger
point to begin collecting force and elongation data at 50 grams .
force. The cross head should travel until the cotton separates
(i.e., shears) from the 1.0 inch section of the sample’s fastener.

The force and extensibility measurements are taken at the
desired times, and the test is completed. The guage length used
to calculate % elongation is the linear distance from the free end
of the stationary jaw (the jaw that clamps 0.5 inches inward from _
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When t he ~sanpl e reaches the gauge length, tare the load cell of the testing
appar.atus to zero. Set the trigger point to begin collecting data at 20
grans force. (The application of this initial 20 gramforce typically
pulls out at |east some of any slack that ngy exist in the sanple.)

The force and extensibility neasurenents are taken at the desired tines,
and the test is conpleted. The i.nitial length of the sanple is the neasured
| ength of the | ongaet eadsef bt absorbent component at the end of the samp1€9

opposite the end of the sample adhered to the cotton strip) to the
nearest end edge of the cotton fabric when the sample is subjected
to 50 grams of tensile force.

The absorbent article is preferably capable of extending at
least about 110%, 115%, 120%, 125%, 130%, 140%, etc. of its
initial length before it is subjected to a force of an additional
800 or 1,000 grams, or before the forces exerted on the sample
cause the fastener to separate from the cotton fabric when tested
under the above test (Test Method (C)(2)).

| The tests in Test Method C are intended to simulate the
conditions under which an absorbent article will stretch when
attached to an undergarment.

D. Method to Measure Rate of Return of Absorgegt _
Article Havi asticity.

The sample used for this test is the entire absorbent
article. This test is also only concerned with the measurement of
properties of the sample in the longitudinal direction (i.e.,
parallel to the longitudinal centerline).

Measure the maximum longitudinal extension of the sample at
1,000 grams force using Test Method B above.

The following test is conducted by hand. Remove any adhesive
cover strip from the sample. If the sample has an adhesive’
fastener, eliminate any adhesive tack by dusting the adhesive
fastener with talc or corn starch.

Place a ruler with a scale in either 0.1 inch increments or 1
mm. increments on a table.

REPLACEMENT SHEET
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conponent-. The force, for the purpose of the appended clains, is the
actual force reading on the testing apparatus when the above procedure is
fol | oned. The cutting of the 1.0 inch strips is intended to
mnimze the effect of any elastic strands in the |ongitudinal side
margi ns of the absorbent article on the rddults of the test. (The
absorbent articles of the present I nvention are preferably free of such

el astic strands. -Opt |G%894 ﬁ'? ?id %g %ﬁea%%pfea%tp%\%v% d. beThea(lgg é’ﬂf

When neasured accordi nch st 't he
article is prefesamle chpuls deomraspedcaproximatelnel VGngPFhﬁﬁ r(abmttl BeBti on
of greater than @, paf\@dm fthe 2PFdhsverde%end edge of the product. The sample

should be held so that it is as flat and horizontal across 1ts
width as possible.

_ Hold the sample either over the ruler or next to the ruler
with the body surface of the sample facing upward so that the
scale on the ruler can be observed throughout the test. The sample
should be held so that the portions of the sample approximately
0.5 inches (1.3 cm.) inward from this fixed end of the sample are
firm‘ly held even with the beginning of the scale on the ruler
throughout the test.

Place a digital stop watch which can record time to the
nearest 0.01 second next to the ruler and the sample. Position a
video camera over the articles on the table so that the sample can
be observed and the elapsed time on the stop watch can be
simultaneously observed and recorded to the nearest 0.1 second.

Grasp the other transverse end edge (i.e., the free end) of
the sample. The sample should be grasped at an area approximately
two inches (about 5 cm.) wide centered about the longitudinal
centerline. The sample should be grasped in this area about 0.5

" inch {about 1.3 cm.)'inward from the end edge of longest absorbent
component. {The 0.5 inch distance should not include any portion
of the absorbent component in or outboard of a product end seal as
described above.)

Turn on the video recorder and the stop watch. Gradually
extend the free end of the sample so that the sample extends to -
its maximum extension at 1,000 grams (measured earlier) or to 120%
of its original length, whichever is greater. The extension
process should be completed in less than or equal to 30 seconds.

Release the free end of the sample. The timing on the stop
watch starts when the free end is released.
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110% 115% 120% 125% or nore, of its initial length when subjected to a
force- of |ess than or equal to about 20, 50, 100, 150, 200, 300, 400, or
500 grans. The 1.0 inch strip of the absorbent article is preferably
capabl e of extension in the transverse direction when subjected to forces
of the same anounts. The strip can have a8 axi mum ext ensi on under these
forces of up to 110, 120% 130% 140% 150% 160% 170% 180% 190% 200%

or nore. The |limts ed e [ c d any
manner in the appendeggﬁﬁ%ﬂe d“p r"t']*é‘f‘ﬁg C%'B C%hht ar?&\&l?s qu%e céulbl e
of such extensi onoBiginakalenctl pyd athe Otl“}?cﬁtsttlakﬁ i ¥ DERCAVEhetaRgi ftai nal
andf tr«'glnsverse dofRAhaPMengt stuUthe adesdsed ﬁolmtsalbyﬁpmnbg dbadckctite ivideo "
preferably extens e r ap
Al t hough the abso#?flenf’ﬁar]‘rspg ﬂg&é%rtge %?&J&eﬂaw bk Fra}o"rge era yﬁﬁg‘w
absorbent articl ecortraptioni of ihe samelegar rrent and

Calculate the rate of recovery by dividing the distance the
sample retracts (converted to centimeters) by the time required to
travel the corresponding distance. This completes the test.

The sample in Test Method D can also be clamped into the.
clamps of a tensile testing machine, and the test performed in a
similar manner with one end of the sample being placed in a
stationary clamp, and the other in a clamp that is capable of
intantaneously releasing that end of the sample at the desired
time.

When the absorbent article is subjected to tensile forces to
extend said absorbent article along its longitudinal centerline
to: (a) its maximum extended length at 1,000 grams, or (b) 120%
of its original .iength, whichever is greater, and said tensile
forces are removed, said absorbent article, if extended to its
maximum extended length, recovers from (a)(i) its maximum éxtended

- 1ength toward its recovered length (a)(ii) a distance of its
maximum extended length less 10% its original length, or if
extended to 120% of its original length, recovers to 110% of its
original length at a rate of recovery of less than or equal to
about 20, 30, or 40 cm./second. '

While particular embodiments of the present invention have
been illustrated and 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.




has a | ongest absorbent conponent, such as an absorbent core, with an

initi.al length of less than or equal to about 12.0 inches. The width of the
absor bent- conpmmnt article is

80 preferably ! to about 3.0 inches, and is nore
preferably Iess”nﬂ"rmmgma!eﬁmg about 2.%% nches. (Diapers, on the other
hand, typically *hatve abseor ores greater than about 12.0 inches in

l ength and 3.0 inches in width.) |In addition, in some enbodi nents, the
absorbent article may have a caliper of |ess

CLAIMS

1. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, "a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
. component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
along a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of
extension of greater than or equal to about 110% of its
initial length when subjected to a force of less than or
equal to about 500 grams.

2. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
a section of said absorbent article that is parallel to said
transverse centerline is capable of extension of greater than
or equal to about 110% of its initial length when subjectéd
to a force of less than or equal to about 500 grams.

3. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid

" pervious side, a liquid impervious side, and an absorbent
component positioned between said 1iquid pervious side and .
said 1iquid impervious side, wherein:

—_—
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t han or equal tm‘rhe absorbent article preferably has a

force wall sucheum,mmﬂlﬁ“ iigequi res a force greater than or equal to

1,000 granms to el m Hlﬁ/q 150% 140% 130%of its initial |ength,

or one of the other 9efgtfs &petified aboéﬁ' The absorbent article
e or

Is preferably also elastically extensi permanent |y deformabl e such
that when the strip is extended to one of the above lengths, it is capable

of recovering to a rQSﬁVﬁrﬁ@ JheENBideNst it hawingee® {Miafarengtid!isi et
ext ended | ength when _t

e extending, fqorces, are renoved. :
Met hod to Measure Ex{fEMSbi }'?T%?tﬂg'“ﬂgsﬁﬁgwp of-a first sample; d‘lbé‘."'l%“*"t
The sanpl e used for whticleethati dst bentened raboubssaibetnngitudioae. centinldneest -
I's used only to nmeasyrgagife | ONWNtEHETURl of greater than or equal to about
-110% of its initial length when subjected to a force of less

than or equal to about 500 grams; and

(b) a 1.0 inch wide strip having an initial length is cut
'from a transverse section that runs parallel to the
transverse centerline of a second absorbent article of the
same type as the first absorbent article is capable of
extension of greater than or equal to about 110% of its
initial length when subjected to a force of less than or
equal to about 400 grams.

4. An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
along a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of
extension of greater than or equal to about 110% of fits
initial length when subjected to a force of less than or
equal to about 500 grams. '

5. An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent’
compdnent positioned between said liquid pei*vious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
along a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of

' REPLACEMENT S}EET This éheet.Has- Been Replaced
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extensibility ofmartlcle The transverse

extensibility is ding to the preceding test nethod.
entire absorbent g?m," E@mel g

followi ng steps (2)*

flattened (such as due to the presence of contracted el astics),

The

‘sanmple in thi's test should be tested

th the oIIovm ng. additional instruction
when carryi ng out step (3). "I f the rrpl e cannot be conveniently

of the |ongest absorg@% %nmn%%atseho%h,dn bey- negaVr €6 Gbowdl l190% ngf t s

sanple to unfold (if
configuration that t

b hols i B T R B gy v

measuri ng the | engt hequalt tee aboutg36@ gabmsor bent conponent

10.

11.

12.
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The abeorbent article of Claim 5 capable of extension greater

than about 110% of its initial length when subjected to a
force of less than or equal to about 200 grams.

. The absorbent article of Claims 5 or 6 wherein said absorbent

component has an initial length of less than or equal to
about 12.0 inches.

The absorbent article of Claim 4 wherein said 1.0 inch wide
strip is capable of extension to an extended length of
between about 110% and 150% of its .initial length when
subjected to a force less than or equal to about 400 grams.

The absorbent article of Claim 8 wherein said 1.0 inch wide
strip is capable of extension to an extended length of
between about 110% and 140% of its initial length when
subj'ected to a force less than or equa‘t__ to about 400 grams.

The absorbent article of Claim 8 wherein said 1.0 inch wide
strip is capable of extension to an extended length of
between about 110% and 130% of its initial length when
subjected to a force less than or equal to about 400 grams.

The absorbent article of Claim 8 wherein said 1.0 inch wide
strip is capable of extension to an extended length of
between about 110% and 120% of its initial length when
subjected to a force less than or equal to about 400 grams.

An extensible absorbent article for wearing in the crotch

region of an undergarment, said absorbent article having a

longitudinal centerline, a transverse centerline, a liquid

pervious side, a liquid impervious side, and an absorbent

component positioned between said liquid pervious side and
- This Sheet Has B

i i~

d

the length



wth atalor's cl ng the arc formed by the garnent

surface of the absor - The absorbent article is
preferably capable-o mm&g’ II'IH I! | ongi tudi nal direction (i.e.,
along the | ongi tu of g ater than or equal to about

105% 110% 115% 120% 125% 130% 140% 0% 160% 170% 180% 190% _
200% or nore; of its initial Iength when subjected to a force of |ess than

or equal to about 20, ¢ 1%89:1 imfervidlld 360, whBRein®Q01.P%hch Pile strip
having an initial length is cut from a longitudinal section
of said absorbent article that is centered about said
Jongitudinal centerline is capable of extension that is:

(i) greater than or equal to about 105% of its initial
length when subjected to a force of less than or equal
to about 150 grams, and

(i) greater than or equal to about 120% of its initial
length when subjected to a force less than or equal to
about 400 grams.

13. The absorbent article of Claim 4 wherein said 1.0 inch wide
strip requires a force greater than or equal to 1,000 grams
to extend beyond 160% of its initial length.

14. The absorbent article of Claim 11 wherein said 1.0 inch wide
strip requires a force greater than or equal to 1,000 grams
to extend beyond 150% of its initia1 length.

'15. The absorbent article of Claim 14 wherein said 1.0 inch wide
strip requires a force greater _than or equal to 1,000 grams -
to extend beyond 140% of its initial length.

16. -Thé absorbent article of Claim 15 wherein said 1.0 inch wide
strip requires a'force greater than or equal to 1,000 grams
to extend beyond 130% of its initial length.

17. The absorbent article of Claim 5 wherein when said 1.0 inch
wide strip is extended to an extended length that is greater
than or equal to 150% of its initial length, said strip will
recover to a dimension that is less than or equal to 150% of
its initial length when extending forces are removed.

18. The absorbent article of Claim 5 wherein when said 1.0 inch

wide strip is extended to an extended length that is greater
REPLACEMENT SHEET| : |
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800, 900, 1,000, ‘or nore grans. (.-The forces for l|-ongitudinal

extensibility may b Iﬂme nmeasured on the 1.0 inch strip by
t he previous test 'si |I le“ m‘ sorbent article is used in this second
test.) The absorbenttarticle*preferahly has a force wall such that

the strip requires a force greater than or équal to 1,200, 1,500 or 2,000
granms to extend beyond 160% 150% 140% 130% of its |n|t|al | ength, or one

of the other |engths W%ﬁgﬁ‘ gﬂ.ai‘bﬂ}/%w of its initia'lclen g‘ii&%d}/‘?ﬁ%ﬁ?

Stretch Relative to Pro ar ne
1. First Method -- 20reseyerTia ggdimension thﬁ"héss}ﬁ?ﬁl aﬂs%‘a qaypl (49 $2Q%0f s

the entire absorbent i{ts initial length when extending forces are removed.

19. The absorbent article of Claim 4 wherein a 1.0 inch wide
strip having an finitial length is cut from a transverse
section that runs parallel to the transverse centerline of a
second absorbent article of the same type is capable of

. extension of greater than or equal to about 110% and less

-~ than or equal to about 170% of its initial length when
subjected to a force of less than or equal to about. 400
grams.

20. An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side', and an absorbent
component positioned between said liquid pervious side and
said 1iquid impervious side, wherein a 1.0 inch wide strip
having an initial length and an extended length cut from said
absorbent article ‘along a transverse section of said
absorbent article that runs parallel to the transverse

. centerline of said absorbent article is capable of extension
to an extended length of between about 110% to about 170% of
its initial length when subjected to a force of less than or
equal to about 500 grams

21. An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious -side, wherein a 1.0 inch wide strip
having an initial length and an extended-length cut from said
absorbent article along a transverse section of said
absorbent article that runs parallel to the transverse

centerline of said absorbent article is capable of extension
- .
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article. - Lay—t—he—s&mel—e—uﬁr—estrained_on a table with the body

surface facing the |l ength of the |ongest absorbent
conmponent - of the Wﬂjﬂﬂ est 0.1 inch (0.25 cm). Followthe
same instructions absorb t component in step (3) of

Test Methods A and B above. Th| S test, howeVer, is only concerned with the

nmeasurenent of properties of the sanple in the longitudinal direction
(i.e., parallel to tfiahOstiehdd MengthCENbREVdeNCAbout 110% to about 140% of

its initial length when subjected to a force of less than or
equal to about 300 grams.

22. The absorbent article of Claim 8 wherein said 1.0 inch wide
strip is capable of extension to an extended length of .
between about 110% and 150% of its initial length when
subjected to a force less than or equal to about 400 grams.

23. An extensible absorbent article for wearing in the crotch
"~ region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein:

(a) a first 1.0 inch wide strip having an initial length is
cut from a longitudinal section of a first sample absorbent
article that is centered about said longitudinal centerline
is capable of extension of greater than or equal to about
110% of its initial length when subjected to a force of less
than or equal to about 500 grams; and

(b) a second 1.0 inch wide strip having an initial length is
cut from a transverse section that runs parallel to the
transverse centerline of a second absorbent article of the
same type as the first absorbemt article is capable of
extension of greater than or equal to about 110% and less
than or equal to about 140% of its initial 1length when
subjected to a force of less than or equal to about 400
grams.

24. The absorbent article of Claim- 23 wherein said first and
 second strips are capable of extension of greater than or
equal to 110% and less than or equal to 150% when subjected

to a force of less than or equal to about 300 grams.

REPLACEMENT SHBET eet Has. Been Reilaced v

s T

Sttt o SRS ra Trn S o—-J




82 »If th I ve fastener, renove any adhesive cover
strip. fromthe sa strlp of cotton fabrlc #429W (st andard 3

i nch width) rranuf m abrl cs, Inc. of Mddlesex, NJ, and
cover 1.0 inch (2. astener one end of the fastener.

The sanpl e can- be pl aced under an uItraV|o t lanp to aid in determning
the end of nost adhesive fasteners. El i m nate any adhesive tack on the

remai nder of adhesgg Veﬁﬁé‘%b"sﬂ%en'?y apyﬁqbngf] @ﬁ,unggvgﬁmiﬁogs,’f@rﬁ?gtt

adhesi ve fastener wt or. corn cotton Tabric

shoul d be | ong enoughsg‘i?“f‘hafr‘lpfsa‘fer é'épémf Pﬁn&ﬁ%‘éh@ﬂ ancﬁ"eé;&"eﬁﬂg" ar
least 0.5 inch (1.3 cegyal to 110% and Tess than or equal to 130% when subjected

to a force of less than or equal to about 250 grams.

26. An extensible absorbent article for wearing in the crotch.
region of an undergarment, said absorbent article having a
lTongitudinal centerline, a transverse centerline, an initial

. length, a liquid pervious side, a liquid impervious side, and
an absorbent component positioned between said 1iquid
pervious side and said liquid impervious side, wherein said
absorbent _artic'le is capable of extension along said
longitudinal centerline of greater than or equal to about
110% of ‘its initial length when subjected to a force of less
than or equal to about 1,000 grams. '

27. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, an initial
length, a pair of spaced apart longitudinal side 'margins, a
liquid pervious side, a liquid impervious side, and an
absorbent component positioned between said liquid pervious
side and said liquid impervious side, wherein said absorbent
article is free of elastic strands in its longitudinal side
margins, and is capable of extension along said longitudinal
centerline of greater than or equal to about 110% of its
initial length when subjected to a force of less than or
equal to about 1,000 grams.

28. An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from a section of said absorbent
article that is parallel to said transverse centerline is
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beyond the end edge of the sanmple (i.e., the actual end edge of the product
I ncl udi ng absorbent l| M conponents) adjacent to the 1 inch
portion of the faStlmu I“ﬂ!“ﬂtlﬂlﬂ ton strip covers. Apply 0.25 psi.
of pressure for a:peridd &f 30 Zecbnds unifgerny (with a weight) to the

cotton surface-to attach the cotton fabric'to the fastener. | f the panty .
. fastener is not adhesive, attach the sanple to the cotton fabric in the

rragner the fastener WQHHB]@LG'f RXtérnsioW & gpeetidri atnhervmaert@ about 110% )
under gar nent . t he..en t to the
cotton strip in the tgﬁnﬁs ueitq fi L%%\pg 'IBL ec:ttQ&1 to qu'tcHal%ft qus %h

cl anp. The sanpl e sho@rdeqysl cﬂoau&%é 509 smls the outerm)st edge (i.e., the

free end) of the clanp is approximately 0.5 inches (about 1.3 cm) inward -

;ng} Lgﬁt eggngg%ga?f &‘Fh X esﬁ(g; entabggrrggopean}hc'léff&rh%régnjng mr%het hg_r&tgpe

region of an undergarment, said absorbent article having a
longitudinal .—centerline, a transverse centerline, an
absorbent article initial length, a liquid pervious side, a
1iquid impervious side, and an absorbent component positioned
between said liquid pervious side and said liquid impervious
side, wherein:

(a) said ‘absorbent article is capable of extension along said
longitudinal centerline of greater than or equal to about
110% of the absorbent article initial length when subjected
to a force of less than or equal to about 1,000 grams; and

(b) a 1.0 inch wide strip having a strip initial length is
cut from a transverse section that runs parallel to the:
transverse centerline of said absorbent article is capable of
extension of greater than or equal to about 110% of its
initial length when subjected to a force of less than or
equal to about 400 grams.

30. An extensible absorbent article for attaching to and wearing
in the crotch region of an undergafment, said absorbent
article having a 1longitudinal centerline, a transverse
centerline, an initial length, a liquid pervious side, a
1iquid impervious side, and an absorbent component positioned
between said liquid pervious side and said iiquid impervious
side, wherein said absorbent article is capable of extension
along said longitudinal centerline of greater .than or equal
to about 110% of its initial length when subjected to a force
of less than or equal to about 1,000 grams.

31. The absorbent article of Claim 30 wherein said absorbent
component has a length of less than or equal to about 12.0

inches. REPLACEMENT SHEET
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sanpl e should_gglgiynxijmLLha}—alI of the absorbent conponents are
grabhed by the clanp. In other words, the sanple is clanped about O. 5

i nches fromtheunmm‘““uﬁ‘ ﬁ bent corrponent(s) :
- 83 Pl ace 't e cotton rip into the other 3 inch clanp

The free end of the® cottdn stripis’ placeggln this clanp so that the free
end of the clanp just comes.into contact wth the nearest end edge of the

sanmpl e. The clanps of the tensile tester are set so they will pull at 180

degrees (as in the pr‘fﬁgegLsogbent article of Claim 3l havmg a cahper of less

than or equal to about 5 -mm.

33. The absorbent article of Claims 30 or 32 capable of extension
along said longitudinal centerline of from between about 115%
to about 150% of its initial length when subjected to a force
of less than or equal to about 1,000 grams, and requires a

. force greater than or equal to about 1,500 grams to extend
beyond about 160% of its initial length.

34. The absorbent article of Claim 30 which is capable of
extension of between about 120% and 170% of its initial
Tength when subjected to a force of greater than or equal to
about 20 grams and less than or equal to about 1,500 grams.

35. The absorbent article of Claim 34 which is capablé of
extension ‘of between about 120% and 150% of its initial
length when subjected to a force of greater than or equal to
about 20 grams and less than or equal to about 1,500 grams.

36. The absorbent article of Claim 34 which is capable of
extension of between about 120% and 140% of its dinitial
]éngth when subjected to a force of greater than or equal to

_about 20 grams and less than or equal to about 1,500 grams.

37. The absorbent article of Claims 30 or 34 which requires a
' force greater than or equal to 2,000 grams to extend beyond
. 160% of its initial length. .

38. The absorbent article of Claims 30 or 34 which'requires a
force greater than or equal to 2,000 grams to extend beyond
150% of its initial length.

39. The absorbent article of Claims 30 or 34 which requires a
' force greater than or equal to 2,000 grams to extend beyond
140% of its initial length.

—
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tests). This W||WCES which tend to separate the

fastener and the c from each ot her. Set the gauge | ength of
the tensile tester m@ t he absorbent conponent (measured

above) less the am)un corrponent mat eri al clanped into each of
the clanps (typically about 0. é i ich). Ini%iate the elongation with a cross
head speed of 0.367 inches per second (0.93 cm per second). Wen the

RS IR LY e

I'gge n coll

at 20 grans f orce. force mreatey thamon Eﬂ&l‘in&‘? #:PPQ )ﬂrﬁﬁgs"d’r @Hﬁﬂds e¥0Bdt aken
at the desired tines,1389bft s tinstial Slengtinl et ed.

41. The absorbent article of Claim 31 which when extended to
greater than or equal to 150% of its initial length, will
recover to a dimension that is less than or equal to 150% of
its initial length when extending forces are removed.

42. The absorbent article of Claim 34 which when extended to
greater than or equal to 120% of its initial length, will
recover to a dimension that is less than or equal to 120% of
its initial length when extending forces are removed.

43. The absorbent article of Claims 30 or 34 wherein said
absorbent article is capable of such extensmn in the
. : ‘ , direction of its longitudinal centerline.

44, The absorbent article of Claims 30 or 34 wherein said
absorbent article is capable of such extension in the
direction of its the transverse centerline.

'45. The absorbent article of Claims 30, 31, 32, or 34 wherein
' ‘said absorbent component has a width of less than or equal to
about 3.0 inches. :

46. The absorbent article of Claim 45 wherein said absorbent
component has a width of less than or equal to about 2.5
inches. '

47. The absorbent article of Claim 30 wherein a 1.0 inch wide
strip having an initial length..is cut from a transverse
section that runs parallel to the transverse centerline of
said absorbent article is capable ‘of extension of greater
than or equal to about 115% when subjected to a force of less
than or equal to about 400 grams.

| REPLACEMENT SHEET
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The absorbent artimeapabl e of extendi ng at |east about

110%- 115% 120% ; gj etc. of its initial length before it is
subjected to a Tor mu mﬂﬂ(j’@fi 1,000 granms, or before the forces
exerted on the sanpl'e ¢ause ener to separate fromthe cotton fabric
when tested under the above test (Test vet 98d (O((1)). 2.

Second Method -- 50 Gram Trigger. The sanple used for this test is
RL‘ZSEPLLJB& o br 3B, Aneetsfis 18 ikokfiie 5'%'9“ ORGSR ¥ dhd Baring
(i.e., parallel to thdn of®i t'!!'dF'?ﬂiF‘“‘Eﬂé"nt efdidnopbsorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side,' a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length and an extended length cut from said
absorbent article along a transverse section of said
. "absorbent article that runs parallel to the transverse
centerline of said absorbent article is capable of extension
to an extended length of between "about 110% to about 150% of
its initial length when subjected to a force of less than or
equal to about 500 grams.

49. An extensible -absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
‘component positioned between said liquid pervious side and
said ’Hquid impervious side, wherein a 1.0 inch wide strip
having an initial length and an extended length cut from said
absorbent article along a transverse section of said
absorbent article that runs parallel to the transverse
centerl ine of said absorbent article is capable of extension
to an extended length of between about 110% to about 150% of

its initial length when subjected to a force of less than or
equal to about 300 grams. '

50. The absorberit article of Claim 34 wherein said 1.0 inch wide
strip is capable of extension to an extended length of
between about 110% and 150% of its initial 1length - when
subjected to a force less than or equal to about 400 grams.

51. An extensible absorbent article for attaching to and wearing
' in the crotch region of an undergarment, said absorbent
article having a longitudinal centerline, a transverse
centerline, a liquid pervious side, a Viquid impervious side,

REPLACEMERT SHEET
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84 . Lay—the sanple unrestrained on a table with the
body -surface

) facing downward. |f the sanple has an
adhesi ve fastene H " ,”“l - back enough of any adhesive cover
strip to expose L . (about 5 cm) of adhesive
on one end of the sanple. ? - 100 Take a strip of cotton

fabric #429W (standard 3 inch width manuf act ured by Test

Fabrics, Inc. of Mddlegse t Opositi i N 54
cm) of the (exposed) .aﬁgs?%nggsoﬁa%r icégwnteat hposend(m(gafd between said ?ﬂmﬁg t he

e
fastener. The sanple Gﬁﬁvwsp?iééeﬂ'duﬁﬂ@r?%ﬂ'l”ﬁlWSW‘BPétSiFSnﬂ‘hereim

to a! din determning the end of nost adhesive fasteners. The

Popr esentati ve of t ho Ehef ArEE LY, Jikh Rl SBr ' Rakfho S initial length s

' cut from a longitudinal section of a first sample absorbent
article that is centered about said longitudinal centerline
is capable of extension~—of greater than or equal to about
110% of its .initial length when subjected to a force of less
than or equal to about 500 grams; and

(b) a second 1.0 inch wide strip having an initial length is
cut from a transverse section that runs parallel to the
transverse centerline of a second absorbent article of the
same type as the first absorbent article is capable of
extension of greater than or equal to about 110% and less
than or equal to about 140% of its initial length when
subjected to a force of less than or equal to about 400
grams. '

52. The absorbent article of Claim 51 wherein said first and
- second strips are capable of such extension when subjected to
“a force of less than or equal to about 300 grams.

§3. An extensible absorbent articie for attaching to and wearing

in an undergarment, said absorbent article having a

longitudinal centerline, two transverse end edges, a liquid

pervious side, a 1liquid impervious side, an absorbent

component positioned between said liquid pervious side and

said liquid impervious side, said absorbent component having

two transverse end edges, one adjacent each transverse end

edge of the .ab_sorbe'n't article, and a fastener for attaching

said absorbent article to an undergarment, said fastener

having two transverse "ends, wherein when one of said

transverse end edges of said absorbent article is clamped

with a stationary clamp 0.5 inch inward from the adjacent

- transverse end edge of said absorbent component, and said
RFPLACEMENT SHEET fastener has one end adjacent said stationary clamp and one

15 JAN 1997 N |
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strip on the fmy pressure at this point.
The strip of cot ic should be | ong enough so that its

free end (unatt ﬂﬂlﬂmr at Ieast 0.5 inch (1.3 cm)
beyond the end, e i.e., actual end edge of
t he product |nclud|ng absorbent and nonabs bent conponents)

adj acent to the 1.0 inch portion of the fastener-that the cotton

strip covers. A strigyg Otf]pﬁgﬂé)@a’m's@btﬁﬁﬁﬂn@h@boﬁd 8né reﬁbe@f 2 strip of
(about 7.6 cm) beyond

edge o e s e IS frc
for many sanpl es. Cotkon Flbri€ %5 a{tacneq\/eg} lrgncfs"ﬁér gegt PPaﬂgve?ige
line 0.5 inch (1.3 crfiasténernat the end of the fastenale oposi tef saide statrigeany

absorbent component gly, ﬁﬁ'e ﬂﬁ'mr‘é' Sﬂ\egnéhooﬁf the cotton strip is pi1N&d SAEHeS
(the end that will be,t

tt
This mark serves as &1 gﬁ?'@g“f g? Eﬂ%ef‘lf@ihgﬂabfcﬁmﬁaﬁ“&nﬂf fthe absorbent
tensile tester at thiartécke dhat his 380pdegrees opposite the orientation of Athel y

0.25 psi. of pressurefofs 3n@e{Hsorbét attiehRe Maliped in the stationary clamp,
and said absorbent article has an initial length measured
_when the absorbent article is subjected to a force of 50
grams, the portion of said absorbent article containing said
absorbent component will extend at least about 130% of its
initial length before the absorbent article shears from the
cotton fabric. '

54. An extensible absorbent article for attaching to and wearing
in an undergarment, said -absorbent article having a
longitudinal centerline, two transverse end edges, a liquid
pervious side, a 1liquid impervious side, an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
-edge of the absorbent article, and a fastenmer for attaching
said absorbent article to an undergarment, said fastener
having two. transverse ends, wherein when one of said
transverse end edges of said absorbent article is clamped'
with a statfonary clamp 0.5 inch inward from the adjacent
transverse: end edge of .said absorbent component, and said
fastener has one end adjacent said stationary clamp and one
end opposite said stationary clamp, and one end of a strip of
cotton fabric 1is attached to a 1.0 inch section of said
fastener at the end of the fastener opposite said stétionary
clamp, and the other end of the cotton strip is pulled in the
direction of the longitudinal centerline of the absorbent
article that is 180 degrées opposite the orientation of the
end of the absorbent article clamped in the stationary clamp,

and said absorbent article has an initial length measured

REPLACEMENT SHEET-Mhen the absorbent article is subjected to a force of 50
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uni form y- (W th aifoam covered meugnr) to the cotton surface to

attach the cottonf tener If the panty fastener
i's not adhesive, ]"nmﬂ ﬂmn ﬂi o the cotton fabric in- the
.manner the fastener*mou Londlnar* y he Iaced in the wearer's
undergarnent. . Renove.the weight. Reane y remai ni ng rel ease

paper. Elimnate any adhesive tack on the remminder of any adhesive
e EeT ot e aumts, SEHRAS Y BV by R S6HEER artsce the ortion of
85 ' said absorbent article containing said absorbent component
will extend at least about 125% of its initial length upon
the application of additional stretching forces before: '(a)
. said absorbent article is subjected to a force of 800
additional grams, or (b) the absorbent article is subjected
to a force that causes its fastener to separate from the
cotton fabric. '

55. An extensible absorbent article for attaching to and wearing
in an undergarment, ' said absorbent article having a
longitudinal centerline, two transverse end edges, a liquid
pervious side, a 1liquid impervious side, an absorbent
component positioned between said liquid pervious side and
said 1iquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
edge of the absorbent article, and a fastener for attaching
said absorbent article to ‘an . undergarment, said fastener
having two transverse ends, ,ﬁherein when one of said
trénsverse end edges of said absorbent article is clamped

“with a stationary clamp 0.5 inch inward from the adjacent
transverse end edge of said absorbent component, and said
fastener has one end adjacent said stationary clamp and one
end oppoéite said stationary clamp, and one end of a strip of
cotton fabric. is attached to a 1.0 inch section of said

" fastener at the end of the fastener opposite said stationary
clamp, and the other end of the cotton strip is bulled in the
direction of the longitudinal centerline of the absorbent
article that is 180 degrees ophosite the orientation of the
end of the absorbent article clamped in the stationary clamp,
and said absorbent article has an initial length measured
when the absorbent article is subjected to a force of 20
grams, the portion of said absorbent article the portion of
said absorbent article containing said absorbent component
will extend at least about 115% of its initial length upon

~ the application of additional stretching forces before: (a)
said absorbent article is subjected to a force of 1,000

REPLACEMENT SHEET| |
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Clanp the-end of t not attached to the cotton strip in the
tensi.l e testing apgmnmlﬂmnﬂ[l lﬂ lnch (7 P cm) clanp. The sanple should
be cl anped so that the couter moS Bhe free end) of the clanp is
0.5 inches (1.3 cm) |nward fromthe end edge of the absorbent conponent.

If there is more than. Iibemmscosmqwnihé abbdivedd Arthele HeOkiecied®

sanpl e shoul d be cl anpe nponent
grabbed by the cl anp. IW ?‘b“} ?H%essa g‘%"ﬁ‘fa eﬁfpﬁrﬁe %E%sﬂ'lerom
the end of the absorbentotttonrmbem(s) : Pl ace the free end of the

cotton strip into the other 3 inch clanp. The free end of the cotton strlp
Is placed in this clanp_so that the fre gp t cl ust,co nt o
contact with the netfesth eerﬂ!”@ﬂ{fé‘*-oﬁ"?ﬁge ?’i‘i"b%’r‘ @H&f"d sﬂégtﬁséﬁ

to clanp any portion ofartiicte eixd capalilecof cextendinghet cleaspsabwiut t 120%t efisitise
tester are set so they )Miltlia'l H‘él\ﬁth.at 180 degrees (as in the

57.. An extensible absorbent article for wearing in the crotch
- ‘region of an undergarment, said absorbent article having a
h Tongitudinal 'center1ine, an original 1length, a maximum
extended length along said Tlongitudinal centerline when
subjected to 1,000 grams of tensile forces, a recovered
length, a liquid pervious side, a liquid impervious side, and
an absor_bent' component positioned between said 1liquid
pérvious side and said liquid impervious side, said absorbent
article being capable of extending at least about 120% of its
original length, wherein when said absorbent article is-
subjected to tensile forces to extend said .absorbent article
along its longitudinal centerline to: - (a) its. maximum
extended length at 1,000 grams, or (b) 120% of its original
length, whichever is greater, and said tensile forces are
removed, said absorbent article, if extended to its maximum’
extended” length; recovers from (a)(i) its ‘maximum extended
~ Tength toward.its recovered length (a)(ii) a distance of its
maximum extended length' less 10% its original length, or if
extended to 120% of its original length, recovers to 110% of
its original length at a rate of recovery of less than or
equal to about 40 cm./second. '

§8. The absorbent article of Claim 57 -wherein said “rate of
‘recovery is less than or equal to about 30 -cmi/-Secqnd.

§9. The absorbent arti_c'le of Claim 57 wherein said' '_}ate of
recovery is less than or equal to about 20 cm./second.

— | FE}EPLACM&VT SHEET]

eet Has Been Re laced . : -T

BT

AWk Doom, -l




preceding-tests). This will inpart shearing forces which tend to separate

t he f.astener and t ‘ﬂlrom each ot her. Set the distance
bet ween the cl amsﬂ“\mmm“ttm ”ester so there is excess material (or
slack) in the sanpl & ¢Thus,"tHe sarrpl e should not be under tension at this
poi nt . Initiate the eI ongation a cris head speed of 0.367 inches per
second (0.93 cm per second). I f the sanple has an adhesive fastener, the
el ongation should be initiated wit 30_seconds_after the remval of the
0.25 psi. foam &vert@ A5 "hs%‘if‘?gefﬁ%t@h‘iﬂ'hysﬂhﬁﬂeé“tBaitdnealﬁeflte@ﬁ
strip. Set the trigoaticle iast @ begisverse | centerldnéorand and .0l dngatwide dat a

at 50 grans force. {{%ifrg@s F@p %%U'&shfﬁﬁ‘éﬁ' aW‘Id'I'z t&g?mﬁt% S&RE" at es

(i.e., shears) from section 0O n& ast ener.
The force and ext ensindnsyerge mentenldne tss capable e axtansion tecan rexgendedes

and the test is conplengthl.of Thetweomosbou€ NI andd40%.of its initial length
when subjected to a force less than or equal to about 400
grams.
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to calculate %elongation is the linear distance fromthe free end of the
stationary jaw (the jaw that clanps 0.5 inches inward from .

86 the end of the absorbent conmponent at the end of the sanple opposite
the end of the sanple adhered to the cotton strip) to the nearest end edge

of the cotton fabric when the sanple is subjected to 50 grans of tensile
force. 105

ABSTRACT
EXTENSIBLE ABSORBENT ARTICLE
The present invention relates to absorbent articles such as sanitary napkins worn by
women. More particularly, the present invention relates to absorbent articles, such as thin

sanitary napkins, that are extensible, especially in the longitudinal direction.

FIGURE 1
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The absorbent article is preferably capable of extending at |east about
110% 115% 120% 125% 130% 140% etc. of its initial length before it is
subjected to a force of an additional 800 or 1,000:grans, or before the
forces exerted on the sanple cause the fastener to separate fromthe cotton
fabric.when tested under the above tedyf1$Test Method (C)(2)). The '
tests in Test Method C are intended to sinulate the conditions under which
an absorbent article will stretch when attached to an undergarnent.

D. Method to Measure Rate of Return of Absorbent _ Article

Having El asticity. The s | e use the enfire
absorbent artifcle. Th|%8test IS $I S0 on t he Q@asurement of
properties of {the sanple in the |on9‘_.zaj '

T T T T —— _ T TS
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paral l el «to the | ongitudinal centerline). Measure the maxi num

| ongi t udi nal extension of the sanple at 1,000 grans force using Test Method
B above. The following test is conducted by hand. Renove any adhesive
cover strip fromthe sanple. If the sanple has an adhesive fastener

el i m nate any -adhesive tack by dusti &he adhesive fastener with talc or
corn starch. Place a ruler wit&3scale in either 0.1 inch increnments

or 1 mm increnents on a table.
: 20
Ws /
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87 Grasp one end of the sanple with one hand. The end of the sanple
shoul.d be grasped approximately 1 1/2 inches (about 3.8 cm) fromthe
transverse end edge of -the product. The sanpl e should be held so that it
is as flat and horizontal across its width as possible. Hol d t he
sanpl e either over the ruler or next ng tie ruler wwth the body surface of -
the sanple facing upward so that the zll on the ruler can be observed

t hroughout the test. The sanple should be held so that the portions of the
sanpl e approximately 0.5 inches (1.3 cm) inward fromthis fixed end of the
sanple are firmy held even wth the beg| nni ng of the scale on the ruler

t hroughout the test.

. 49 .
. ' 38 388 20A
52, B 38

45 45

_ 40
50 50 | 208 50

/52

Fig. 6

Fig.7
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~ Place a digital stop watch which can record tinme to the nearest 0.01
second next to the ruler and the sanple. Position a video canera over the
articles on the:tabl e so that the sanple can be observed and the
elapsed tine on the stop watch can be sinmultaneously observed and
recorded to the nearest 0.1 second. G he ot her transverse end
edge (i.e., the free end) of the sanple. The sanple should be grasped at an

area approxi mately ttg) iMOhEP O Bt 5 cm ) wide centered about the
| ongi t udi nal cent ef&ENES STIB S48 shoul d be grasped in this area about
0.5 inch (about J_.F PRNEK| & the end edge of |ongest absor bent
conponent . (Theﬁ 5 ipch d} stapce shoul d not include any portion of the
absorbent conponedf in| or oltboard of a product end seal as described
above.) - Tur@| on_t he v|jdeo{recorder and the stop watch. G adual |y
~extend the free i 35 the panplle so that the sanple extends to its maxi num
extension at 1,0 gr@m;o\"( megsufsd earlier) or to 120%
@ E;'&% g I]
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of its -original Ilength, whichever 1is greater. ‘The extension process

should be conpleted in I ess than or equal to 30 seconds. Rel ease the
free end of the sanple. The timng on the.stop watch starts when the free
end is rel eased. 88 Det er mi ne
the distance the sanple recovers toward its original Iength and the
time it takes to recover toward its original length at the desired

poi nts by playi ng back the video . 5/15 ' )
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tape on a video cassette recorder. frame by frame and observing any
contr.action of the sanple. Cal cul ate the rate of recovery by dividing
the di stance the-sanple retracts (converted to centineters) by the tine
required to travel the corresponding di stance. This conpletes the test.
The sanple in Test Method D can al so be clanped into the clanps of a
tensile testing machi ne, and the test perfgz din asimlar manner with
one end of the sanple .being placed in a st nary clanmp, and the other in
a clanp that is capable of intantaneously releasing that end of the sanple
at the desired tine. When the absorbent article is subjected to
tensile forces to

56

58

Fig. 11
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extend .satrd absorbent article along its longitudinal centerline to: (a) its
maxi mum ext ended | ength at 1,000 grans, or (b) 120% of its original |ength,
whi chever is greater, and said tensile forces are renoved, said absorbent
article, if extended to its maxi num extended | ength, recovers from(a)(i)
Its maxi mum extended | ength toward its recovered |length (a)(ii) a distance
of its maxi num extended | ength less 10%its original length, or if extended
to 120% of its orirginal length, recovers to 110%of its original |ength at
a rate of recovery of less than or equzy o about 20, 30, or 40 cm/second.
Whi |l e particul ar enbodi mrents of the pr t invention have been illustrated
and described, it would be obvious to those skilled in the art that various
ot her changes and nodi f4gati ons can be made w t hout gzgarting fromthe

spirit and scope of the fh(ﬁrtion.///64 ////
= .
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89 d ai nss 1. An absorbent article (20) for wearing in, and preferably

attaching to an undergar nent, sai d absorbent article having a

| ongi tudi nal centerline L, a transverse centerline T, an initial length
nmeasured al ong said | ongitudinal centerline L, a liquid pervious side (38),
a liquid inpervious side (40), and an absorbent conponent (42)
posi ti oned between said | iquid pervious side (38) and said liquid

i mpervi ous side (40), said absorbent article (20) bei ng extensible in

the longitudinal direction and/or in the %bqqfverse direction, said

Fig. 15
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absorbent article (20) characterized in that it is extensible such that:
(a) said absorbent article (20) is capable of extension along said

| ongi tudi nal centerline L of greater than or equal to 110% and
preferably between 110% and 150% of the initial length of said
absorbent article (20) when SUbjECtEd;Débg force of |less than or

equal to: 1,000 grans, nore preferabl grans, nore preferably 400
grans, nore preferably 300 grans; or (b) test specinen

conprising a 2.5 cmw de strip havihg an initial g?ﬂ cut froma
| ongi tudi nal section of a first Tftpl e absor bent tlcle (2Q) that is
centered about said | ongi £ udi nal centerl e L is capable of
extensi on of greater t-- e al l'ength when
subj ected to aB2qr. re

preferably 400 graxs ly 200 grans;
or (c) a test § vi ng an
initial length cut

.zt::cf"ﬁﬂ—grawax
h grans nore prefex
2.5 cmwde strip

Stretch| | stretch

/ /

L -—_—CD——-

~" 3
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transverse section that runs parallel to the transverse centerline T of a
second sanpl e of said absorbent article (20) is capable of extension
of greater than or equal - : to 110% of its initial length, preferably
bet ween 110%to 150% nore preferably bet ween 110%to 140% when
subjected to a force of |less than or e]tﬂblSto: 500 grans, nore
preferably 400 grams, nore preferably 300 grans preferably 200

grans; or (d) said absorbent article (20) is extensible in that:

39 32
38 -
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90 (i) sai d absorbent article (20) is capable of the extension
described in subpar agraph (a), and the test specinen

descri bed in subparagraph (c) is capabl e of the extension
descri bed in subparagraph (c), or (ii) the test specinen

descri bed in subparagraph (b) is capable of the extension

descri bed in subparagraph. (b), and the test specinmen described in
subpar agraph (c) above is capable of the exz?nsion_ described in
subpar agraph (c). 2. The absorbent articl (&b) of claim1l having a
caliper of less than or equal to 5nm and an absorbent conponent (42)
that has an initial length of less than or equal to 30.5 cm and a width

of less than or equal to 7.6 cm nore preferably | ess than or equal to 6.4
cm

* [REPLACEMENT SHEFT
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3. The absorbent artlcle (20) of claim-1 wherein said test specinen
descriBed in subpar agraph (b) is capable of extension to an extended

| engt h of between 110% and either 120% 130% 140% or 150% of its
initial |ength when subjected to a force | ess than or equal to 400
grans. 4. The absorbent article (20) of claim1l wherein said test

speci nen described in subpar agraph (b) is capable of extension that is:
(i) greater than or equal to 105% of its ig*f$aj | engt h when subjected to a
force of |ess than | ess than or equ o 150 grans; and (i)
greater than or equal to 120% of its initial |ength when subjected to a
force than | ess than or equal to 400 grans.
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5. The_ absorbent article (20) of claim3 wherein said test specinen

requires a force greater than or equal to 1,000 grans to extend beyond'
130% 140% 150% or 160% of its initial | engt h. 6. The absor bent

article (20) of claim5 wherein when said test specinen described in
subpar agraph (b) i-s extended t.o an extended length that is:

13/15
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91 greater than or equal to 150%of its initial length, said specinen

- will:récaver to a dinension that is |ess than or equal to 150%of its
initial length, or greater than or equal to 150% of its initial
| ength, said strip will recover to a dinension that is |l ess than or

equal to 120% of its initial length 14/1_men extending forces are renoved.

7. The absorbent article (20) of claim'l ich has a pair of spaced apart

| ongi t udi nal side margi ns (22), wherein said absorbent artiﬂ%ﬁ 20) is

free of elastic strands inits | ongi t udi nal side margpos ( Aand is

capabl e of extension described i n22ubpar agry'eg a) ’/01(cg claim1.
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- 8: The absorbent article (20) of claim 1 which is capable of extension as.

descr,j bed in subparagraph (a) along said |ongitudinal centerline L of
f.r-e bet ween 115% to 150% of its initial length, nore preferably between:
120% and 150% and nore preferably still bet ween 120% and, 140% when
subjected to a force that is greater than or equal to 20 grans and | ess

than or equal to 1,000 grans, and reqtﬁrfﬁ a force greater than or equal

to either 1,500 or 2,000 grans to ext A eyond either 130% 149% 150% or
- 160% of its initial |ength. 9. An absor bent
to and wearing in an undergarnent, said absq

icle (20) for attaching
ent article-having a -

| ongi tudinal centerline L, two transverse en dges (24) a |i$W&ﬂ
pervious side (38), liquid inpervious sijde ( 0) : conponent.
(42) positioned betwe oSS TTET (3 a2 N\said liquid
i mpervi ous side (4 I~ aBSor e ﬁpoﬁént (42) haV|ﬁg WO
transverse end edgfsf - one adjacent:each transverse end edag\424) of the

d absor bent
.ansver se

absorbent articlelf( d) and-a fastener (44) fot attachi ng ~ ./ ¢
article (20) to a dergar nent, said-tastener (44) havinpg t\
ends, said absorb artQCIe (20) belng xtensi bl e _at IpasL
| ongi tudi nal dire t|on - !

— - — -
P e
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Coen” SEARCEEREPORT |

a_rtlcles (20) is clanpe

Aipﬁ&ub,mg bgbgssald absorbent article 1s
Fai d transverse end edges (24) of said

tlvmth a statlonary clarrp 1.3 cmlnvvard

4.9\

'%’F'E q‘%??@né?@!ﬁé& tajzsagn:”:aln;ufa{dj acent said stationary clanp and

C UI SCITU CUJEUI UCIIL L,UIIlJUITUrIL \‘-FL},

" end opposite said stationary cla

21 CESMENSHAE ABSORBENRT DECITCRE
end of The Tastener opposite 'sal d
t he cottl%n Stri

Figure 1 -

np, and one end of a strip of a :
2.5 cmsection of said fastener at the
stationary cl anp, and the other end of

e presem:D mventpo%l }e?a(iies &') absorbent articles such as a sanitary napkms (20) worn by
women. More particularly, the present invention relates to absorbent articles, such as thin
sanitary napkins (20), that are extensible, especially in the longitudinal direction.
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direction of the Iongitudinal;centerline L of the absorbent article (20)

that i.,s 180 degrees opposite the orientation of the end of the absorbent
article (20) clanped in stationary clanp, and said absorbent article-
(20) has an initial |ength neasured when the absorbent article (20) is
subjected to a force of 50 granms, the portion of said absorbent article
(20)- cont ai ni ng said absorbent conponeyy (42) will extend at |east 120%
preferably 130% of its initial length upon the application of

additional stretching forces before the absorbent ~article (20) separates
fromthe cotton fabric. 10. An ext exs$bRacgbsorbent article (20) for
wearing in an undergarnent, said absorbent article (20) having a

| ongi tudinal centerline L, a liquid pervious side (38), a liquid

i mper vi ous si de (40), and hent osi ti oned between
said liquid pervi ous sid ?% ‘E‘ %ﬁ?@%ﬁg‘ﬂf ﬁ'{ﬁﬁgﬂsﬁw ous side (40),
sai d absorbent article (20) being extensi ble, at least in the

| ongi tudinal direction, said absorbent article characterized in that its
has an ori gi naITﬂeepxgsdm isvenson relacce ks atsdetibnt eniglds satioagsaiaty hapkgist woiney
centerline L when subjected to 1,000 grans, of tensile forces, a recovered

| ength, savemen. Morgmsginulagly iths B@‘Z‘B)‘WR%WR@ relafen k9 @bsorbens awticlisn sueh ay ¢
about 120(V g?ﬁ%pﬁﬁlkghﬁ%ﬁe extdnSibEH QF {y%ﬁh@’ﬂﬁ&w'ﬁm &Pagbhent article

(20) is su je {0 ténsi or ces

FIGURE 1
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sai d absorbent article (20) along its logngitudinal centerline L
o eater of the foll ow ng anbunts, the absorbent article (20) @&
fetract at the foll (PCE rat es mnlwtwuﬁm@;awbemﬂere@s are r g
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Claims:

1.

An absorbent article (20) for wearing in, and preferably attaching to an undergarment,
said absorbent article having a longitudinal centerline L, a transverse centerline T, an
initial length measured along said longitudinal centerline L, a liquid pervious side (38), a
liguid impervious side (40), and an absorbent component (42) positioned between said
liquid pervious side (38) and said liquid impervious side (40), said absorbent article (20)
being extensible in the longitudinal direction and/or in the transverse direction, said
absorbent article (20) characterized in that it is extensible such that:

(a) said absorbent article (20) is capable of extension along said longitudinal centerline L
of greater than or equal to 110%, and preferably between 110% and 150% of the
initial length of said absorbent article (20) when subjected to a force of less than or
equal to: 1,000 grams, more preferably 500 grams, more preferably 400 grams, more
preferably 300 grams; or

(b) a test specimen comprising a 2.5 cm wide strip having an initial length cut from a
longitudinal section of a first sample absorbent article (20) that is centered about said
longitudinal centerline L is capable of extension of greater than or equal 110% of its
initial length when subjected to a force of less than or equal to: 500 grams, more
preferably 400 grams, more preferably 300 grams more preferably 200 grams; or

(c) a test specimen comprising a 2.5 cm wide strip having an initial length cut from a
transverse section that runs parallel to the transverse centerline T of a second
sample of said absorbent article (20) is capable of extension of greater than or equal
to 110% of its initial length, preferably between 110% to 150% more preferably
between 110% to 140%, when subjected to a force of less than or equal to: 500
grams, more preferably 400 grams, more preferably 300' grams preferably 200
grams; or '

(d) said absorbent article (20) is extensible in that:
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(i said absorbent article (20) is capable of the extension described in
subparagraph (a), and the test specimen described in subparagraph (c) is
| capable of the extension described in subparagraph (c), or

(i) the test specimen described in subparagraph (b) is capable of the extension
described in subparagraph (b), and

the test specimen described in subparagraph (c) above is capable of the extension
described in subparagraph (c).

2. The absorbent article (20) of claim 1 having a caliper of less than or equal to 5mm and
an absorbent component (42) that has an initial length of less than or equal to 30.5 cm
and a width of less than or equal to 7.6 cm, more preferably less than or equal to 6.4 cm.

3. The absorbent article (20) of claim 1 wherein said test specimen described in
subparagraph (b) is capable of extension to an extended length of between 110%
and either 120%, 130%, 140%, or 150% of its initial length when subjected to a force
less than or equal to 400 grams.

4. The absorbent article (20) of claim 1 wherein said test specimen described in
subparagraph (b) is capable of extension that is:

(i) greater than or equal to 105% of its initial length when subjected to a force of less
than less than or equal to 150 grams; and

(ii) greater than or equal to 120% of its initial length when subjected to a force than less
than or equal to 400 grams.

5. The absorbent article (20) of claim 3 wherein said test specimen requires a force greater
than or equal to 1,000 grams to extend beybnd 130%, 140%, 150%, or 160% of its initial
iength. ' - -

<

6. The absorbent article (20) of claim 5 wherein when said test specimen described in
subparagraph (b) is.extended to an extended length that is:
| REPLACEMENT SHEET
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greater than or equal to 150% of its initial length, said ébecimen will recover to a
dimension that is less than or equal to 150% of its initial length, or

greater than or equal to 150% of its initial length, said strip will recover to a dimension
that is less than or equal t0120% of its initial length

when extending forces are removed.

7. The absorbent article (20) of claim 1 which has a pair of spaced apart longitudinal side
margins (22), wherein said absorbent article (20) is free of elastic strands in its
longitudinal side margins (22), and is capable of extension described in subparagraph (a)
of claim 1.

8. The absorbent article (20) of claim 1 which is capable of extension as described in
subparagraph (a) along said longitudinal centerline L of from between 115% to 150% of
its initial length, more preferably between 120% and 150%, and more preferably still
between 120% and, 140% when subjected to a force that is greater than or equal to 20
grams and less than or equal to 1,000 grams, and requires a force greater than or equal
to either 1,500 or 2,000 grams to extend beyond either 130%, 149%, 150%, or 160% of
its initial length.

9. An absorbent article (20) for attaching to and wearing in an undergarment, said
absorbent article having a longitudinal centerline L, two transverse end edges (24),a
liquid pervious side (38), liquid impervious side (40), an absorbent component (42)
positioned between said liquid pervious side (38) and said liquid impervious side (40),
said absorbent component (42) having two transverse end edges, one adjacent each
transverse end edge (24) of the absorbent article (20), and a fastener (44) for attaching
said absorbent article (20) to an undergarment, said fastener (44) having two transverse
ends, said absorbent article (20) being extensible at least in the longitudinal direction,
said absorbent article (20) characterized in that said absorbent article is extensible such
?hat when one of said transverse end edges (24) of said absorbent articles (20) is
clamped with a stationary clamp 1.3 cm inward from the adjacent transverse end‘edge of
said absorbent component (42), and said fastener (44) has one end adjacent said
stationary clamp and one end opposite said stationary clamp, and one end of a strip of a
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cotton fabric is attached to a 2.5 cm section of said fastenér at the end of the fastener
opposite said stationary clamp, and the other end of the cotton strip is pulled in the
direction of the longitudinal centerline L of the absorbent article (20) that is 180 degrees
opposite the orientation of the end of the absorbent article (20) clamped in stationary
clamp, and said absorbent article (20) has an initial length measured when the absorbent
article (20) is subjected to a force of 50 grams, the portion of said absorbent article (20)
containing said absorbent component (42) will extend at least 120%, preferably 130%, of
its initial length upon the application of additional stretching forces before the absorbent
article (20) separates from the cotton fa'bric.'

An extensible absorbent article (20) for wearing in an undergarment, said absorbent
article (20) having a longitudinal centerline L, a liquid pervious side (38), a liquid
impervious side (40), and an absorbent component (42) positioned between said liquid
pervious side (38) and said liquid impervious side (40), said absorbent article (20) being
extensible, at least in the longitudinal direction, said absorbent article characterized in
that its has an original length, a maximum extended length along said longitudinal
centerline L when subjected to 1,000 grams of tensile forces, a recovered length, said
absorbent article (20) being capable of extending at least about 120% of its original
length, wherein when said absorbent article (20) is subjected to tensile forces to extend
said absorbent article (20) along its longitudinal centerline L to the greater of the
following amounts, the absorbent article (20) will retract at the following rates when said
tensile forces are removed:

(a) if extended to its maximum extended length at 1,000 grams, said absorbent article
(20) recovers from its maximum extended length toward its recovered length a
distance of its maximum extended length less 10% its original length, or

(b) if extended to 120% of its original length, said absorbent article (20) recovers toward
110% of its original length

at a rate of recovery of less than or equal to 4 cm/second, preferably of less than or
equal to 3 cm/secorid, more preferably of less than or equal to 2 cm/second.
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