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ABSORBENT ARTI CLE W TH MULTI - FUNCTI ONAL TOPSHEET FI ELD OF THE | NVENTI ON The
présent invention relates to absorbent articles sygh as sanitar napklns
adul t i ncontWRMAR26ads, and the |ike, and nore pa?%lcularly,nqﬁg
Pnvention rel&@tes to a nulti-functional 5 topsheet suitable for use on
absorbent articles which provides excellent fluid acquisition and skin
confort. BACKGROUND OF THE | NVENTI ON Al | nner and wvariety of absorbent
articles configured for the 10 absorption of bodily fluids such as nenses,
urine, and feces are, of BSOEBENT \ARTICLENGUWH. MUILIEHFONCTIPRAL TOBTHEERt articles
conprise a liquid pervious topsheet, a liquid inpervious backsheet, and an

absor bent N :
EJELD OF THE INVENTION
The present invention relates to absorbent articles such as
sanitary napkins, adult incontinence pads, and the like, and more
particularly, the present invention relates to a multi-functional
5 topsheet suitable for use on absorbent articles which provides
excellent fluid acquisition and skin comfort.

- BACKGROUND OF THE INVENTION

. A1l manner and variety of absorbent articles configured for the
10 absorption of bodily fluids such as menses, urine, and feces are, of
course, well known. Generally, absorbent articles comprise a liquid
pervious topsheet, a liquid impervious backsheet, and an absorbent
core positioned between the topsheet and the backsheet. The exudates
from a wearer’s body readily penetrates through the topsheet and are

15 contained in the absorbent core.

The topsheet serves a muItiplicity of purposes. The first
functicn of the topsheet is to provide fluid acquisition and retention
for the absorbent product. Secondly, since the tbpsheet js the wearer
cohtacting surface of the absorbent product, it should present a user

20 friendly surface (both visual and tactile) prior to, during and after
_use. - o

| There are a number of topsheet executions which have attempted to
optimize one or more of these topsheet functions. Three-dimensional,
macroscopically expanded, apertured formed-films have been preferred

25 for their ability to. efficiently perform the first function, fluid
acquisition and retention. Formed-film topsheets of this type are
available in the market place and 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

30 4,324,314 issued to Radel et al. on August 3, 1982; and U.S. Patent
4,463,045 issued to Ahr, et al. on July 31, 1984, all of which are
herein fncorporated by reference. The formed-films described in these
patents are generally recognized and consumer appfeciated for their
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core p05|t|oned bet ween the topsheet and the backsheet. The exudates from a

wearer's bo y penetrates through the topsheet and are!,é.,f‘}"' I ned
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The first-function of the topsheet is to provide fluid acquisition and

retention for the GsbbolPgiiithe BAEAS Soustdicert U 40BE BBy | Spbiter

wear er contacting oreaTal ben resen
user 20 friendl yfiyidi haad\ing: rib\‘vﬁstdal these t%f(!'i‘ﬁ‘t!’)‘-s pPTQ)rCQ'B‘dQTGﬁl rigmeniat
after use. There géficdentubpesomel userss heomparedetotfiibas babed Ropsheat it tinntHedd

ESC?EELL“p.Zia?Pi Zggfgégﬂ'%aper S S4PE7 Rlngt U 1 °0S, are A 3 TP sa08hany
There have been numerous efforts to make formed-film webs
suitable for use as topsheets which more effectively address this
second function of the topsheet, i.e., providing a user friendly
. surface. Formed-film webs having user friendly surfaces are described
10 1in U.S. Patent 4,609,518 issued to Curro et al. on September 2, 1986;
and U.S. Patent' 4,629,643 issued to Curro et al. on December 16, 1986,
both of which are herein incorporated by reference. Webs of the type
.. described in these patents are generally perceived as clothlike and
| comparable to fiber based webs in their performance of providing a
15 user friendly surface. However, although they are superior to fiber
" based webs for fluid handling, they are somewhat deficient in fluid
hahdling when compared to the three-dimensional, macroscopically

. expanded, apertured formed-film webs described earlier.
Formed-films of both types just described above have been used as
20 topsheets on various disposable absorbent articles. However, as just
illustrated, the choice of a topsheet is based on a compromise between
~ the two fundamental topsheet functions, superior fluid handling and a
user friendly surface. In the past it has been possible to optimize
one or the other but generally not both superior fluid handling and a

25 user friendly surface at the same tine.'

SUMMARY OF THE INVENTION
- The present invention pertains, in a preferred embodiment, to
absorbent articles such as sanitary napkins, pantiliners, adult
30 incontinence pads, and the like. The absorbent article includes a
liquid pervious topsheet having two or more zones which have been
| specifically designed to optimally perform different functions. For
example, one preferred embodiment has a central zone and an outer zone
- extending outwardly from and contiguous with the central zone. The
35' topsheet includes an outer port‘-ion' Yocated substantially in the outer
zone. The outer porftion includes formed-film webs specifically
designed to optimize the second function of the topsheet, i.e.,
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25 -for their ability to efficiently performthe first function, fluid

acqui si tion 34g o4spdegdIt i ON. Formed-filmtopsheets of th| S ty
available in the market place and are descrl bed in 8@!"@%{‘"5‘5_

3;929,135 1ssued to Thonpson on Decenb 1975; Pat ent

4,324, 426 issued n al

4,324 314 i ssued plotfding"g Skyo'rrs ugps’w@"& 98’32"%%"5“8 g"'epaﬁ“%ﬁ‘f portion
4,463,045 i ssued tipclades %tmi&P“’GR?ﬁtl!rGF’yP‘BW'l@S”b exhibitingraresofti ands silky
described in thesQaWﬂﬁnhﬁpﬁsﬁtﬁﬁneWﬁé'V sﬁ@étgrmedma%spnwémra] portion

et oses for med AopiteRonahedpeiquill Ao ne . XeaBldl, ke, B0, entba)o ard fon
| east in a cent¥ al‘=°‘!l!i'ﬂé‘?5'ofa &arneds 6ilmeneb sdesigned premarily7bo gpsimiizecthes dirstn
absorbent pad havifogctdoRo6lf/ the topsheet, i.e., the fluid handling function of the
topsheet. Preferably, the central portion comprises a
macroscopically-expanded, three-dimensional, apertured formed-film for
the transmission of bodily fluids deposited on the topsheet. A Tiquid

10 impervious backsheet is joined to the topsheet. An absorbent core
having side edges is positioned between the topsheet and the
backsheet. '

In a particularly preferred embodiment, the topsheet is made of a
single unitary of polymeric material web.

15 In a preferred embodiment, the outer zone of the topsheet may
include a first outer portion and a second outer portion laterally
coextensive to the first outer portion. The second outer portion may
serve as a backsheet if the web is wrapped around the absorbent core.

In another embodiment, the outer portion includes two strips of

20 polymeric film secured to the central portion. Preferably, the outer
portion is secured to the central portion by fusion bonding.

The absorbent core is preferably _positioned below the central
zone and the outer zone. Preferably, the apertured thermoplastic film
layer and the absorbent core are laterally coextensive.

25 In a preferred embodiment, the absorbent article comprises a pair
of flaps extending 1laterally outward from the side edges of the
absorbent core. Each flap includes a portion of the topsheet and the
backsheet and each said flap includes the outer portion of the
topsheet.

30

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly
pointing out and distinctly claiming the present invention, it is
believed that the present invention will be better understood from the
35 following description in conjunction with the accompanying drawings,
in which 1ike reference numbers identify identical elements and
wherein:

This Sheet Has Been

U
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construction of the sanitary napkin;

Figure 2 is a cross-sectional view of the sanitary napkin of
Figure 1 taken along section line 2-2;

‘Figure 2A is a cross-sectional view of another preferred
embodiment of the sanitary napkin of the present invention;

Figure 2B 1is a cross-sectional view of another preferred
embodiment of the sanitary napkin of the present invention;

Figure 3 is a greatly enlarged, simplified, perspective
illustration of a segment of a microapertured "planar® web of the type
generally disclosed in U.S. Patent 4,629,643 issued to Curro et al. on
December 16, 1986;

Figure 4 is a greatly enlarged simplified cross-sectional
illustration of a “"macroscopically expanded®, macroscopically
apertured three-dimensional web formed using a "planar" web of Figure
3 as a starting material; _

Figure 5 is a view generally similar to that of Figure 4, but
showing an alternative embodiment of a "macroscopically expanded®,
macroscopically apertured three-dimensional web formed using a
“planar” web as shown in Figure 3; _

Figure 6 is a greatly simplified schematic illustration of a
preferred process for forming a unitary web suitable for use as the
topsheet of the present invention;

Figure 6A is a greatly enlarged, cross-sectional inset of the web
shown in Figure 6 prior to any processing;

Figure 6B is a greatly enlarged, cross-sectional inset of the web
shown in Figure 6 while it is still in "planar® condition;

Figure 6C is a greatly enlarged inset of the multi-zone web shown
in Figure 6 after it has been macroscopically gxpanded,
macroscopically and microscopically apertured.

Figure 6D is a greatly enlarged cross- sect1ona1 view of a
segment'of an alternative embodiment of a macroscopically expanded,
macroscopically and microscopically apertured multi-zone yeb of the
present invention;

Figures 6E is a greatly enlarged, crossfsectional view of a
segment of an alternative embodiment of a macroscopically expanded,
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second function of the topsheet i.e., providing a user friendly surface.
For med-film i ng user friendly surfaces are descri bed

Patent 4,609,571 M¥%Sued to curro et al. on Sept enber 2, 1986; %gﬁﬁjs%u@sg
Ratent 4,629,643 issued to Curro et al. on Decenber 16, 1986 Webs of the

type descri bed 'ndabﬁo}egpﬁéam Sandl ﬁi&%@@dpaumyp%mwaﬂ Mt 5eﬁ@uelseoﬁnehe

conparable to fiber s 1 n their performnce of providing a user
friendly surface. PO8 e?nvea ¥®éugh they are superior to fiber 15 based
webs for fluid handli fjguter@yisiretepptathatewiof i anothér preferredd emnboddirentgofiren

conpared to the theee ”?iﬁ‘ir?'%?'the”@gsgﬁf‘??&@%liéﬁ’ expanded, apertured

formed-fil mwebs eSCtJ'J I'i er ns of both types
descri bed above have Fd8Wre,8cts astomp ?’bﬁéﬂééfs"\?ﬁ eraprefigered e éﬁ?’@ of a
absorbent articl esanitdryenapkin @ {hespresent invention; and

"Figure 9 1is an enlarged partially segmented, perspective
illustration of a prior art macroscopically expanded, apertured
formed-film plastic web of the type generally disclosed in commonly

10 3ssigned U.S. Patent 4,342,314, said web further exhibiting a
microscopic pattern of surface aberrations of the type generally
disclosed in comomy assigned U.S. Patent 4,463,045 on its visible
surface.

: DETAILED DESCRIPTION OF THE INVENTION

® As used herein, the term "absorbent article® refers to devices

which absorb and contain body exudates, and, more specifically, refers

to devices which are placed against or in proximity to the body of the

wearer to absorb and contain the various exudates discharged from the

20 body. The term “disposable™ is used herein to describe absorbent

articles which are not intended to be laundered or otherwise restored

or reused as an absorbent article (i.e., they are intended to . be

discarded after a single. use, and, preferably, to be recycled,

composted or otherwise disposed of in an environmentally compatible

25 manner). A "unitary” absorbent article refers to absorbent articles

‘which are formed of separate parts united together to form a

coordinated entity so that they do not require separate manipulative
parts like a separate holder and pad.

A preferred embodiment of a unitary disposable absorbemt article

30 of the present invention is the catamenial pad, sanitary napkin 20,

shown in Figure 1. As used herein, the term “"sanitary napkin" refers

to an absorbent. article which is worn by females adjacent to the

pudendal region, generally extermal to the urogenital region, and

which is intended to absorb and contain menstrual fluids and other

35 vaginal discharges from the wearer’s body (e.q., blood, menses, and

urine). Interlabial devices which reside partially within and

‘partially external of the wearer’s vestibule are als8 within the scope
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i 11wustrated, the choice of -a topsheet is.based on a conprom se between the
two fundanerwals4nsmeheet functions, superior fluid handling apgrmssigskss
friendly surface. In the past it has been possible to optinize one or the
ot her but generally not both superior flm«% handling and a 25 user
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The sanitary napkin 20 has two surfaces, a body-contacting
surface or "body surface® and a garment surface. The sanitary napkin
20 is shown in Figure 1 as viewed from its body surface. The body
surface is intended to be worn adjacent to the body of the wearer
10 while the garment surface 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 and a transverse centerline. The term “longitudinal®, as
15 used herein, refers to a line, axis or direction in the plane of the
' sanitary napkin 20 that is genefa]ly aligned with (e.g., approximately
parallel to) a vertical plane which bisects a standing wearer ‘imto
left and right body halves when the sanitary napkin 20 is worn. The
terms “transverse” or "lateral® as used herein, are interchangeable,
20 and refer to a line, axis or direction which lies within the plane of
the sanitary napkin 20 that {s generally perpendicular to the
~ Yongitudinal direction. -
Figure 1 is a top plan view of the sanitary napkin 20 of the
present invention in its flat-out state with portions of the structure
25 being cut-away to more clearly show the construction of the sanitary
" napkin 20 and with the portion of the sanitary napkin 20 which faces
or contacts the wearer, oriented towards the viewer. As shown in
Figure 1, the sanitary napkin 20 preferably comprises a 1liquid
pervious multi-zone topsheet 24, a liqu{d impervious backsheet 26
30 Jjoined with the topsheet 24, and an absorbent core 28 positioned
between the topsheet 24 and the backsheet 26. The multi-zone topsheet
" 24 has a central. zone 34 and an outer zone 36. The outer zones 36
extend laterally from and are contiguous with the central zone 34.
- Figure 1 also shows that the sanitary napkin 20 has a periphery
35 30 which is defined by the outer edges of the sanitary napkin 20 in
which the longitudinal edges or ("side edges") are designated 31 and
the eénd edges (or "ends") are designated 32.
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ext'ehdi ng outwardly from and contiguous with the central zone. The 35
topsheet i ncMRIBISRS outer portion located substantially in thgyaskegbisgone.
The outer . portion includes -forned-film webs specifically designed to
optinmize the second function of the topsheet, ~i.e., 3 providing a
skin friendly surfac#&igurePrRefisr ablyoss-séctiondlelview df thei S5diW8RS Mpkin 20

; ' d silk actil e .
ot ogbton,  The e porl°Seebioh Wbt B2 b Bl ights Brotows e adnesive
substantial |y .infasteaing means 38, fer. attaghdng cthe rsanitaryr mapkin 20 to the

undergarment of the wearer. Removable release liner 39 covers the

‘5 adhesive fastening means 38 to keep it from sticking to a surface
other than the crotch portion of the undergarment prior to use.

_ The multi-zone topsheet 24 comprises an outer portion 70 and a
central portion 80. The outer portion 70 is generally located in the
outer zone 36 of the topsheet 24. The outer portion 70 of topsheet 24

10 provides the second function for the topsheet, {.e., provides a user
friendly surface. The central portion 80 is generally located in the
central zone 38 of the topsheet 24. The central portion 80 provides
the first function for the topsheet, i.e., fluid acquisition and

- retention. | :

15 The primary function of the central pbrtion of the topsheet is
fluid acquisition and retention while the primary function of the
outer portion is to provide a user friendly surface. While the
primary functions of each portion of the topsheet have been
established they may also preform other functions. For example, the

20 outer portion while maintaining a user friendly surface may have the
ability to provide some fluid acquisition and retention functions. .
However, when compared to the fluid acquisition and retention
capabilities of the cenfra] portion, the outer portion in nec way
performs these functions as well as the central portion of the

25 topsheet. Because the outer portion may serve the primary function of
providing a user friendly surface and a secondary function of fluid
handling, the distinction between the central zone and the outer zone
of the topsheet may not be readily apparent. However, one merely has
to look at or feel the user friendly surface or the lack thereof to

30 distinguish between the central zone and the outer zone. The central
zone will not have the additional elements which create a user

_friendly surface, e.g., a plurality of microapertured surface
aberrations, whereas the outer zone will have these elements. That is
not to 'say that the central zone of the topsheet will not be made as

35  user friendly as possible. It simply means that the fluid handling
ability of the central zone will not be compromised in order to
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5 .-c¢onprises a formed-filmweb designed primarily to optimze the first
function of wyeessgsheet, i.e., the fluid handling function oPCrise4/01545
topsheet. = Preferably, - the central portion conpri ses a
macr oscopi cal | y--expanded, three-di mensional8 apertured formed-filmfor the
transm ssi on of bguatovidef & uisds tripudliyt surfece abeist dpnshwith the louter dod® of the
i.mpervi ous backshgg s“ééj‘ oined to the topsheet. An absor bent core having

side edges is positioned between the topsheet . .and the backsheet, In a
particularly preferredfefnBtRIFEFAI ei"‘l’ﬂé‘“!'%shé@t‘“vs‘tﬁid@ %ﬁgtﬁ'%i had gnithery
of polyneric mat erdusér \pebtichS70 comprises tmo eétipeddenitadi Thentwo tsheipsue; 76
FZ) gpfi 8‘;] |t gfeﬁ SFSSSC# tHRBute?ChotdForR 701 drat spalbd apHA” bh QAtidds feSHF IRE QHtAA

portion 80. In this particular embodiment, each strip 74, 76 has
approximately parallel inner edges 74a, 76a being spaced apart from
one end edge 32 to the other end edge 32 whereby the central portion
80 has a substantially rectangular shape elongated in the longitudinal
direction.

The outer portion 70 covers the outer zones 36. The central
portion 80 is positioned between the outer portions 70 and lies within
the central zone 34 between the end edges 32. While the central
portion 80 need not extend to the end or longitudinal edges of the
15'—sanitary napkin, in a preferred embodiment as shown in Figure 1, the

central portion 80 extends laterally and longitudinally outward and

\ can form a portion of the longitudinal edges 31 and the end edges 32.

10

As long as the central portion 80, located generally in the
central zone 34, is sufficiently large enough to permit the flow of
20 bodily fluids intended to be absorbed by the absorbent core 28, the
Tongitudinal ends of the central zone 34 may be covered with the outer

- portion 70, as shown in Figure 8. Referring now to Figure 8, the
sanitary napkin 800 has an overall shape generally similar to that of
the sanitary napkin 20 illustrated in Figure 1. However, unlike the
28 sanitary napkin 20 illustrated in Figure 1, the outer portion 870 of
sanitary napkin 800 not only covers the longitudinal portions adjacent .
the longitudinal edge 831 of the sanitary napkin 800, but also covers .
the ends of the sanitary napkin 800 adjacent the end edges B832.
Accordingly, the central portion 880 of the topsheet 824 is completely

30 surrounded about its periphery by the outer portion 870.

Referring now to Figure 1, a preferred sanitary napkin 20 has
concave longitudinal edges 31 to fit the contour of the wearer’s
panty. In this embodiment, the outer portion 70 has a width of at
Teast about 1.5 mm in both outer zones at the narrowest portion and

35 about at- least 7-10 mm at the widest portion. The width of the
central portion 80 will depend upon the intended use of the article.
For low-flow sanitary napkins the width of the central portion-—is
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ceextensive to the first outer portion. The second outer portion may serve
as a backshews 94rfsstdre web i s wapped around the absorbent corgerdisosppeisher
-enbodi nent, the outer portion includes two strips. of 20 polymeric film
sécured to the central portion. Preferably,gthe outer portion is secured to

the central portigrgaber fthad cmo@prsdmg prEh&myosHaeﬂtm:%etd Sabamefwml Yand

Dot ur aa ey o MR FEEFF Yy S 28, il - U, B8R ot ShEFES) Hpnki, e
coextensive. 25 widthlmfathsrseetmédwrmwutﬁemoretﬂunabbwﬁoemt mmy t preeiferably
cgrrprl sefs ?hgalagsmoui ! zmsoeeﬁ endy %sltl aﬁé’fei\&ﬁlg QUdNR 40 . LO?}“ thﬁ;tisl éte the
:ngetsheobacksﬁeet 0‘52@ Lfag 51'51% %r&?ﬂd{% F 85{)5&' ﬁﬂn"ﬁqt&'t Réq
remainder of the san1tany napkin can vary based on the width of the
" outer portion 70. The ratio is preferably about 4:1 to about 1:4,
. more preferably from about 2:1 to about 1:2. It has been found that
- such shapes and area for the central portion 80 are desirable from a
10 Product performance, process, and aesthetic standpoint. However,
other shapes and various areas are possible in the design of the
central portion 80. For example, each strip 74, 76 can have a
noh-parallei edge, or can meet at or inward from either or both
longitudinal edges 31 to define a circular central portion. In
15 addition, the central portion may have a variety of shapes, such as
oval, oblong, elliptical, dog-bone, diamond, triangular, etc. So long-
as the central portion is sufficiently large to permit passage of most
of the fluids deposited onto the topsheet 24 to the absorbent core,
the'particu1ar arrangement, configuration, o shape of the central
20 portion is not critical.
~In a particularly preferred embodiment, shown in Figure 2, theé
outer portion 70 and the central portion 80 are formed from a unitary
web of thermoplastic material. Therefore, no separate bonding,
attachment or securement means is required to secure the outer portion
25 70 to the central portion 80.
Alternatively, the outer portion 70 and the central portion 80
-may be comprised of separate webs secured to one another. The outer
-portion 70 may be secured to the central portion 80 such that the
edges of the webs abut one another. This would result in a topsheet
30 similar to that of Figure 2 except that the outer portion 70 would be
secured to the central portion 80 by fusion bonding, adhesive
" attachment of the layers, or by any other securement means. The
bonding of the outer portion 70 to the central portion 80 can prevent
the outer portion 70 from'being torn or from rolling back onto itself
35 at edges:74a, 76a thereby imparting an uncomfortable feeling. Fusion
bonding includes heat bonding, ultrasonic bonding and the Tike. Heat
bonding is the preferred means for securing the outer portion 70 and
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topsheet. 30 BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification
concl udes w Wi s#ri8926s particul arly pointing out and distinct!| ycehsbdidieg t he
present invention, it is believed that the present invention will be better
understood fromthe 35 foll owi ng descripti 98 in conjunction with the
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elements and m'er“gm'inuously, partially, or intermittently bonded together. )
' ~ Referring now to Figure 2A, another preferred ‘embodiment of a
sanitary napkin 220 s iJllustrated. The sanitary napkin 220
5§ preferably comprises a 1liquid pérvious topsheet 224, a 1liquid
impervious backsheet 226 joined with topsheet 224, and an absorbent
core 228 positioned between the topsheet 224 and the backsheet 226.
The sanitary napkin has an adhesive fastening means 238 secured to the
_ backsheet 226 and removable release liner 239 covering the adhesive
10 fastening means 238. The topsheet 224 has a central zone 234 and an
outer zone 236. The topsheet 224 comprises an outer portion 270 and
the central portion 280. The outer portion 270 is generally located
in the outer zone 236 and a central portion 280 is generally located
in the central zone 238. The outer portion 270 is comprised of two
15 strips 274, 276. The two strips 274, 276 of the outer portion 270 are
spaced apart and on top of the central portion 280. In this -
configuration the topsheet 224 1{s comprised of three separate
portions, i.e., the two outer portions and the central portion, bonded
together by any of the methods mentioned above. The outer portion 270
20 and the central portion 280 are spot-bonded at a plurality of
positions along the inner edge 274a, 276a of each strip 274, 276
respectively with a heat bond. The heat bond provides an embossed
seal pattern that can also convey an aesthetic effect on its pattern
such as a flower, a leaf, and the 1ike.
25 Referri'ng now to Figure 28, another preferred embodiment of a
sanitary napkin 280 is illustrated. The sanitary napkin 280 comprises
a unitary web 281 which forms a portion of the topsheet 283 and the
backsheet 282. The topsheet portion 283 of unitary web 281 has a
central zone 287 and an outer zone 288. The tobsheet has an outer
30 portion 290 and a central portion 291. -The outer portion 290 is
generally located in the outer zone 288. The central portion 291 is
-generally located in the central zone 287. A 1liquid impervious
backsheet portion 282 forms a portion of the unitary web 281. The
- unitary web 281 is sealed together along the edges of the backsheet
35 portion 282 to form the tubular 1ike structure of the sanitary napkin
280. An absorbent core 284 is positioned within the tubular structure
and between the topsheet portion 283 and the backsheet portion 282 of
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4 Figure 1 is atop plan view of a preferred sanitary napkin of the present

i nvention W {y dafigdéons cut-away to nore clearly show the conpgtriisdaroasusof
i he sanitary napkin; Figure 2 is a cross-sectional view of the sanitary

Rapkin of Figure 1 taken along section linelR-2; Figure 2Ais a

cross-sectional vithe @fitanotebr281. ef A radhlesd v Ofdis triihg Oleah$ 285204 t SicréiRi N

o e orcror e AN I8, 4ot S SIS gl il
i nvention; 10 releaspgliner 286 ravers thgr adhesjve dastening) mea@l 4P% i toi keep it
perspective illustfra i sticking toeQBIrfie @thercrihanethie! (@dtchol purion VEFD the
the type undergarment prior to use.

As mentioned earlier herein, the outer portion provides the user
friendly function of the topsheet. Preferably, the outer portion
comprises a microaperturéd polymeric web which exhibits a soft and
silky tactile impression. An example of such a structure is disclosed

10 in U.S. Patent 4,629,643 issued to Curro et al. on December 16, 1986,
which is incorporated herein by reference. Figure 3 is a greatly
enlarged perspective ~ illustration of a segment of a "planar”
microapertured web 100 generally in accordance with the teachings of
Curro et al. The term "planar”, as used herein refers to the overall

15 condition of the web, ribbon or film when viewed by the normal naked
eye on a macroscopic scale. In this context “"planar” webs, ribbons
and films may include webs, ribbons and films having a fine scale, yet
visible, pattem' of surface aberrations on one or both sides thereof,

~ the surface aberrations comprising said visible pattern not being

20 individually discernible to the normal naked eye when the
perpendicular distance between the viewer’s eye and the plane of the
web is about 12 inches. As can be seen from Figure 3, the soft and
silky feeling web 100 exhibits a pattern of discrete volcano-Tike
surface aberrations 120. Each of the surface aberrations 120 has its

o5  amplitude oriented substantially perpendicular to the surface in which
the surface aberration originates. An aperture 125 is provided
substantially coincidental with the maximum amplitude of each surface
aberration 120. In addition, the volcano-l1ike apertures are typically
in the form of a thin, irregularly shaped petals 126.

30 The existence of the microapertures 125 at the center of each of
the surface aberrations 120 greatly reduces the resistance to collapse
-of each of the individual surface aberrations 120. In addition, the
irregular nature of the petals 126 formed about the periphery of
microapertures 125, and the pliable nature of the thinned petals 126

35 contribute to the soft and silky tactile perception of the
microapertured polymeric "planar® web 100.

i

This Sheet Has Been R

i




generally disclosed in U S. Patent 4,629,643 issued to Curro et al. on

Decenber 16,wdS4pie2éi oure 4 is a greatly enlarged sinplified PCT)USNIO s
cross-sectional 15 illustration of a "macroscopically expanded,

rreicr oscopi cal |y apertured three-di mensionaljgneb formed using a planar’' web

of Figure S as.a siartpncy MR ar1fl Gteferbed S clibddiRHtdIEHe?! hicrabplriifed ©
that of Figure 4, but show ng an ternative enbodi nent of a .
"macr oscopi cal |y eR ed%eb 21P0, FRERIgCSPe caVYer PApkiopuPE the topsheet, is

t hr ee- di mensi onal “maeroscdpically expminded® &o "farmr@athreekd imens Sonalnpdl ymériiguneb.3;
Figure 6 i a or e3hL Yot MRhicrb &by ST birinhddUSL Ush®Thbir? RFEHEYaCHebs,
process for formng a unltar}/ webh suilabl'e Tor use as the
5 ribbons and films which have been caused to conform to the surface of
a three-dimensional forming structure so that both surfaces thereof
exhibit  a thrée-dimensional pattern of surface aberrations
corresponding to the macroscopic cross-section of said forming
structure, the surface aberrations comprising said patterns being

10 individually discernible to the normal naked eye, i.e., a normal eye
having 20/20 vision unaided by any 1instrument that changes the
appearance, size or distance of an object or otherwise alters the
visual powers of the eye, when the perpendicular distance between the

_ viewers eye and the plane of the web is about 12 inches. Such
15 macroscopically expanded webs, ribbons and films are typically caused
~ to conform to the surface of said forming structure by embossing,
f.e., when the forming structure exhibits a pattern comprised of
_primarily of male projections, by debossing, i.e., when the forming
structure exhibits a pattern comprised of primarily female capillary

20 networks, or by extrusion of a resinous melt directly onto the surface
of a forming structure of either type. )

- Exemplary ,'macro'scopica‘l.'ly expanded® webs are those generally
taught in U.S. Patent 4,342,314 issued to Radel et al. on August 3,
1982, said patent being hereby incorporated herein by reference.

25 - Macroscopic expansion is preferably carried out by orienting the
nici‘oépertured surface aberrations 120 so that microapertures 125 form

the skin contacting surface of the macroscopically expanded web 118,

as  generally shown in Figure 4. The resilience imparted by
macroscopic expansion of the web is superposed on that exhibited by

30 the microapertured surface aberrations 120 of "planar® web 100.

Macroscopic debossments 117 in web 118 may be of any particular

" shape and size desired by creating a forming structure as generally
taught by commonly assigned U.S. Patent 4,395,215 issued to Bishop on
July 26. 1983 and hereby incorporated herein by reference. The end

35 walls of the debossments 117 have been ruptured to form macroscopic
apertures 119. This may be accomplished by using a forming structure

of the type disclosed i the aforementioned commonly assigned U.S.
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topsheet of the present invention; 25 Figure 6Ais a greatly

enl arged, Cr@Assaf0s¢ i onal inset of the web shown. in Figure 6 mrrngsoaiofsasny
.processing; Figure 6B is a greatly enlarged, cross-sectional inset of the
web shown in Figure 6 while it is still ini3planar” condition; Figure 6Cis

a greatly enl ar gephtent o, 34¢,31heisgued ito Zrkudel vetb athowhichOis iifcorpbrgtiedcherefn

after It has ?p?? 'aégacroscopl cally expanded, macroscopl cally and
mcroscoplcally a ur e ure 6D is a greatly en

3 | ar cross-sectional
view of a segnent of e aweter 338 vehownbotl mEdgursr A n%‘gbttéOpﬁca'MCyOSCONC
expanded, mRCT 0SC&RsSaletyidANgerBraTIgS STl &R/t ythaRest weted 18 ishownZ INF iyere &f

the 35 present 'nﬁ'nentené) Walls of macroscopic debossments 137 have been ruptured to

form macroscopic apertures 139. Furthermore, the "planar" web 100

used to form macroscopically expanded web 118 is used to form

macroscopically expanded web 130. However, web 130 exhibits a

different tactile response, particularly when one touches the

10 non-debossed land areas of the web. This is because of the difference

in orientation of .the volcano-like surface aberrations 120. The

microapertured surface aberrations 120 of web 130 are oriented so that

microapértured surface_aberrations 120 face inwardly and form the pad

contacting surface of the macroscopically expanded web 120. :

15 The process for producing the webs shown in Figures 4 and 5 is

disclosed in commonly assigned U.S. Patent 4,609,518 issued to Curro

et al. on September 2, 1986 which is incorporated herein by reference.

Macroscopically-expanded, apertured formed-films are preferred

for the central portion 80 because they are pervious to liquids and

20 Yyet non-absorbent. Thus, the surface of the macroscopically-expanded,

apertured formed-film which is in contact with the body remains dry

‘and is comfortable to the wearer. Suitable macroscopically-expanded,

apertured formed-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

25 Mullane et al. on April 13, 1982; U.S. Patent 4,342,314 issued to

Radel et al. on August 3, 1982; and U.S. Patent 4,463,045 issued to

Ahr, et al. on July 31, 1984. Each patent is incorporated herein by
reference.

In a particularly preferred embodiment of the present invention,

30 the central portion 80 is comprised of the macroscopically, expanded,

apertured formed-film 400 illustrated in Figure 9. The

macroscopically, expanded, apertured formed-film 400 is generally in

accordance with the teachings of commonly assigned U.S. Patent

4,342,314 {ssued to Radel et al. on August 3, 1982. The

35 macroscopically, expanded, apertured formed-film 400 illustrated in

Figure 9 exhibits a multiplicity of apertures, e.g., apertures 4ll,

e - which are formed by a multiplicity of intersecting fiber-like
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Fi.gures 6E is a greatly enlarged, cross-sectional view of a segnent of an

al ternati vev@ggaﬁ,%nt of a macroscopically expanded, S MperARSHRsER! | Y
.and mcroscoprcally apertured nulti-zone web of the present invention;

Fi-gure 7 is a top plan view of another preferred enbodiment of a sanitary
e o s o B 20 Mendhes i, 051 6P By et Ao
and one another in the first surface 420 of the formed film web. Each
fiber-like element comprises a base portion, e.g., base portion 421,
. located in plane 422. Each base portion has a sidewall portion, e.g.,
5 sidewall portions 423, attached to each edge thereof. The sidewal)
portion extends generally in the direction of the second surface 425
of the web. The intersecting sidewall portions of the fiber-like
elements are interconnected to one another intermediate the first and
second surfaces of the web, terminating substantially concurrently
10 with one another in the plane 426 of the second surface. Preferably,
the interconnected sidewall portions 423 terminate substantially
concurrently with one another in the plane of the second surface to
form apertures 419 in the second surface 425 of the web. The
capillary network 429 formed by the interconnected sidewall portions
15 allows for free transfer of fluids from the first surface of the web
directly to the second of the web without lateral transmission of the
fluid between adjacent capillary networks.
In a particularly preferred embodiment, the base portion 421
includes a microscopic pattern of surface aberrations 428, generally
20 in accordance with teachings of commonly assigned U.S. Patent
4,463,045 issued to Ahr et al. on July 31, 1984. The microscopic
pattern of surface aberrations 428 provides a substantially non-glossy
visible surface when the web is struck by incident 1ight rays.
In a preferred embodiment of the present invention, the body
25 surface of the central, macroscopically expanded, apertured
formed-film portion 80 is hydrophilic so as to help liquid transfer
through the central portion 80 faster than if the body surface was not
hydrophilic. This will diminish the likelihood that menstral fluid
will flow off the topsheet rather than following into and being
30  absorbed by the absorbent core. In a preferred embodiment, surfactant
is incorporated into the polymeric material of the central formed-film
portion 80 such as described in U.S. Patent Application Serial No.
07/794,745 entitled “"Absorbent Article Having a Nonwoven Apertured
Film Cover Sheet" filed on November 19, 1991 by Aziz, et al.
35 Alternatively, the body surface of the central portion 80 can be made
hydrophilic by treating it with a surfactant such as described in U.S.
Patent 4,950,264 issued to Osborn on August 21, 1991 and U. S. Patent
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Figure 9 1is an enlarged partially Sf nted, perspective

i | lustrati owm94/1892& i or art macroscopi cal ﬁxpanded, aper t urrsr/gsyamesdsfi [ m
-plastic web of the type generally disclosed in commonly 10 assigned U. S
‘Patent 4,342,314, said web further exhibiting a nicroscopic pattern of .
surface aberr ati 5099453t Heswedyctogddsbeen | gn Aprdl 022d 1991cdotbnbf whishgrard
U.S. Patent 4, 46ghd@fporabed hersinShp reférdhéarce. 15 DETAI LED

Ceters 1o devi ces vhiLR RBCOEATATY wistered puingTasnfodt (e Brppent.oention
speci fically, rethe dopshedtv2&cts \pnefarablye ofl acunfitagni comstuction.pr Shatniisy to

the body of the y@arGiortforaP60ind SaHirsP PoAYidnt 8 a¥e 'madd! oFe Y UAREFS web such

di scharged from {:Ipa% no seaming and or fusing is required to join the outer portion 70

to the central portion 80. Figure 6 is a simplified schematic

illustration of a particularly preferred process for forming a unitary

" polymeric web containing a pattern of microapertured surface

10 aberrations on the outer portion 70 and "macroscopically expanded"

" three-dimensional apertures in the central portion 80 of the topsheet

24. In a pir_ticu‘larly preferred process the outer portion 70 in

_ addition to being microapertured is also formed into a

"macroscopically expanded” structure similar to that of the central

15 portion 80. '

In pérticu]ar. a web of substantially- smooth flat po'tymefic
material 501 is fed from a supply roll 502 onto the surface of a woven
wire support member 505 which rotates about a stationary vacuum
chamber 510. The cross-section of the incoming web 501 is shown in

20 greatly enlarged form in the inset of Figure 6A. A high pressure
liquid jet noz_z1é_515- is directed to a portion of the exposed surface
of a substantially smooth flat film 501 intermediate a pair of baffles
512, 514 as the ‘web traverses the vacuum chamber. The high pressure,
i.e., preferabiy at least about 800 psig jet of liquid 520 causes the

25 smooth flat web 501 to assume the general contour of the knuckle
pattern of the woven wire support member 505. In addition, because
the intricacies formed by the intersecting filaments are unsupported,
the fluid jet causes rupture at those portions of web 501 coinciding
‘with the interstices in the woven wire support structure 505, thereby

30 producing a “planar” microapertured web 610 in those portions
corresponding with fluid nozzle jet 515, a segment of which is shown
in greatly enlarged form in the inset of Figure 6B. A portion of the
‘web 610 exhibits a multiplicity of fine scale surface aberrations 620
generally similarly aberrations 120 of web 100. The microapertures

35 625 coincide with the point of maximum amplitude of the surface
aberrations 620. Thus, portions of web 610 are substantially
identical to web 100 shown generally in-Figures 4 and 5. It should be
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20 body. The term "disposable” is used herein to describe absorbent
articles whiwboansseot intended to be | aundered or ot herw se PEHUSIA545r
sreused as an absorbent article (i.e., they are intended to be di scarded

after. a single use, and, preferably, to_be }_gecycl-ed, conposted or otherw se
di'sposed of in an usdensts 81 the centradi pardion G8RAnpErweb RI10 gorvesponds with

absor bent a(r]I ticle tlrt]uefﬁnsrilo poRtioh (BoNbf ahdé iﬁgbﬁﬁaeWC hhﬂreﬁtﬁé)bﬂ&d' portSezabAy €
ot re separ ar o FITAITY SrERBafE ) 1ae S8l botyioh? Jog the Popchipet Fa.
preferred enmbodi ment dheawemi&lflr §s drempvrsaifirom theosuefisce aoft iwoven 0 ref farming
present invention stpudthite GB6EMRANpsed about ddidrary1 N8P N 20, shown in
Figure 1. As‘used herel'h@’wetbh%la e{smfavsvﬁ%é@ 'with as?l%{]é'e Egérer'rits.ions 620 generally
outwardly oriented about the periphery of a macroscopic patterned -
three-dimensional forming structure 705 which rotates about a second
stationary vacuum chamber 710. A second high pressured liquid nozzle
10 715 is located intermediate stationary baffles 712, 714. High
pressure liquid nozzle 715 applies a high pressure, i.e., preferably
at least about 400 psig, liquid jet 720 substantially across the
entire width of "planar" web 610. The high pressure liquid jet 720
causes macroscopic expansion of the “planar" web 610 to a
15 three-dimensional configuration generally resembling that of the
' forming structure 705 prior to removal about- idler roll 716.

A greatly enlarged segment of the resulting macroscopically
expanded and macroscopically apertured multi-zone web 718 is shown in
the inset of Figure 6C. The macroscopically expanded web 718 exhibits

20 a multiplicity of debossments 717 each having a macroscopic aperture
719 located at its lowermost end. The microapertured surface
aberrations 620, llocatéd in the outer portion 670, are outwardly
oriented during the iilactoscopic expansion process so that the skin
contacting surface of the macroscopically expanded web 718 comprises

o5  the edges of the microapertures 625 formed in each of the surface
aberrations 620.

A greatly enlarged segment of an alternative macroscopically
apertured multi-zone web 720 is shown in Figure 6D. The web 720
exhibits a multiplicity of debossments 727 each having a macroscopic

30  aperture 729 located -at its lowermost end. The microapertured surface
aberrations 620, located in the outer portion 670, are inwardly

. oriented during the macroscopic expansion process.
A greatly enlarged segment of another embodiment of a
macroscopically apertured multi-zone web 730 is shown in Figure 6E.

35 The web 730 exhibits a multiplicity of debossments 737 each having a
macroscopic aperture 739 located at its lowermost end. The web 730

R has a central portion 680 and an outer portion 670. Outer portion 670
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to-an absorbent article which is worn by fenmal es adjacent to the pudendal
regi on, genewa $4/18926¢ ernal to the urogenital region, and whi ckrcrasspsiosasied
to_absorb and contain nenstrual fluids and other vagi nal discharges from
the wearer's body (e.g., blood, menses, and?urine). Interl abial devices
which reside parisi subgivided hinto an(fip%trtdll&e!r ypartien fR ehd t Aesexomdeouter

vestibule are al sgoptidn 674' hereGaaad be Qn@érsftbdos thit/ eAd 'c@ﬂtralpﬁoﬁﬁéﬁj 680 of
gg:“e{ gl i ;he ter m gﬁdcgé'egﬁq ér"@%gothe cen r rggrltlan o¥|1§:e J:opshee%rmﬂﬁe the
outer portion 670 generally corresponds with outer portions of the
5 topsheet on the absorbent article. The microapertured surface
aberrations 620 located in the first and second outer portions 672,
674 are outwardly oriented during the macroscopic expansion process so
that the skin contacting surface of the macrcscopically expanded web
730 comprises the edges of the microapertures 625 formed in each of
.10 the surface aberrations 620. The first outer portion 672 has been
macroscopically expanded and microapertured. Thus, the first outer
portion 672 provides a user friendly surface while maintaining some
ability to transmit fluids therethrough. The second outer portion 674
merely has microapertures thereon providing a user friendly surface.
15 The second outer portion 674 may serve as a portion of the topsheet
and as the backsheet as it is substantially less pervious to the
*  passage of fluids. For example, the second outer portion may serve as
the backsheet 282 on the sanitary napkin 280, illustrated in Figure
2B, since it has no macroscopic apertures and is therefor
20 Substantially impervious to the passage of fluids.

The size of the macroscopic debossments and apertures located in
the central portion, and within the outer portion in some embodiments,
may be of uniform size throughout the the web. The macroscopic
debossments and apertures may also be of uniform size within their

25 respective zones, i.e., the macroscopic debossments and apertures may
be or uniform size within the central zone but different from the
macroscopic debossments and apertures within the outer zone. The
macroscopic apertures and debossments may be of varying size

. throughout the respective zones, i.e., they may be of a larger size

30 Within the central zone and gradually decreasing as they move through
the central zone toward the outer zone of the topsheet. The
‘manufacturer has the ability to select various debossment and aperture
sizes to produce the desired fluid handling characteristics of the
topsheet. For e'xamﬂe, the fluid handling characteristics might be

35 selected different for a pantiliner verses a sanitary napkin.

The absorbent core 28 may be any absorbent means which is capable
of absorbing or retaining liquids (e.g., menses and/or urine). As
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however, that the present -invention is al-so applicable to other femnine
hygi ene or cWNQB4I828 pads such as pantiliners, or other 5 DT AINYO1545
articles such as incontinence pads, and the like. The sanitary napkin 20
has two surfaces, a bo%y-contactin surfage or "body surface" and a

gar ment surface. TBhewnsamifigure hahe rﬂ%zerhegt S05028; hasra chedy surfiace;i @\gammentom

ibtz bogy ﬁurface-‘sihﬁcbpdm&ua&gtcse bAd idiﬁeaabfhd.toTI{EGawdﬁheﬁﬂjmeDhatnﬁhy”b@

and”i e i ntended + afiracltencin, A SuB8 ERRTHE STEG, afe Shaged ot it Eunitar.

t he sanitary napkioMaBz0hperglass:. dathdoneniasymetnigkete.Q0anhfroma wide oariatys,

a | ongi tudi nalg cerFetiquig-abssrbent Mdter 1S CcomBATY lusef inTREn{tAF napkins and

l'ongi tudi nal A3ther absorbent articles such as comminuted wood pulp which is
generally referred to as airfelt. Examples of other suitable
absorbent materials include creped cellulose wadding; meltblown
polymers including coform; chemically stiffened, modified or

10 cross-linked cellulosic fibers; synthetic fibers such as crimped
polyester fibers; peat moss; tissue including tissue wraps and tissue
laminates; absorbent foams; absorbent sponges; superabsorbent
polymers; absorbent gelling materials; or any equivalent material or
combinations of materials, or mixtures of these.

15 The configuration and construction of the absorbent core may also
be varied (e.g., the absorbent core may have varying caliper zones
(e.g., profiled so as to be thicker in the center), hydrophitic
gradients, superabsorbent gradients, or lower density and lower
average basis weight acquisition zones; or may comprise one or more

20 layers or structures). The total absorbent capacity of the absorbent
core should, however, be compatible with the design loading and the
intended use of the sanitary napkin. Further, the size and absorbent

. capacity of the absorbent core may be varied to accommodate different
uses such as incontinence pads, pantiliners, regular sanitary napkins,

25 or overnight sanitary napkins.

Exemplary absorbent structures for use as the absorbent core of
the present invention are described in U.S. Patent 4,950,264 entitled
*Thin, Flexible Sanitary Napkin® issued to Osborn on August 21, 1990;
U.S. Patent 4,610,678 entitled "High-Density Absorbent Structures®

30 issued to Weisman et al. on September 9, 1986; U.S. Patent 4,834,735
entitled *High Density Absorbent Members Having Lower Density and
Lower Basis Héight, Acquisition Zones®, issued to Alemany et al. on May
30, 1989; and European Patent Application No. O 198 683, The Procter &
Gamble Company, published October 22, 1986 in the name of Duenk, et

35 al. Each of these patents are incorporated herein by reference.

The backsheet 26 is impervious to liquids (e.g., menses and/or
urine) and is preferably manufactured from a. thin plastic film,

This Sheet Has Been Replaced




15« used herein, refers to a line, axis or direction in the plane of the
sanitary namo s/B92& hat is generally aligned with (e.g., apprPET/Us94i1545
parallel to) a vertical plane which bisects a standing wearer into left and
Yight body'halves when the sanitary napki m90 is worn. The terns

"transverse" A ehoughl othes memreenﬂim fperyious rmaterAshag, aPdd sacusedf er

to a line, axis 96 GELF e MU chif oot BB L AfkeR) AP ket 115 BV

napkin 20 that is genera |cular I on.
Figure | is a tofompHanti am mﬂt meadidyi eanform 2ok the Beneyalt shapgr ande gontours
invention in its ofl ghe matnaﬁtwntdy Wi e aixﬂctshcuts 26f pidventyd rtuetwuaai?{s lABsd1Bed

Chi N | e PSR o P AR O i LT ArlRREL
contact the sanitary napkin such as pants, pajamas and
undergarments. The backsheet 26 may thus comprise a woven or nonwoven
material, polymeric films such as thermoplastic films of polyethylene
or polypropylene, or composite materials such as a film-coated

10 nonwoven material. Preferably, the backsheet 26 is a polyethylene
film having a thickness of from about 0.012 mm (0.5 mil) to about
0.051 mm (2.0 mils). Exemplary polyethylene films are manufactured by
Clopay Corporation of Cincinnati, Ohio, under the designation P18-0401
and by Ethy] Corporation, Visqueen Division, of Terre Haute, Indiana,

15 under the - designation XP-39385. The backsheet 26 1is preferably
embossed and/or matte finished to provide a more clothlike appearance.
Further, the backsheet 26 may permit vapors to escape from the
absorbent core 28 (i.e., breathable) while still preventing exudates
from passing through the backsheet 26.

20 The backsheet 26 and the topsheet 24 are positioned adjacent the
garment surface and the body surface, respectively, of the absorbent
core 28 and are preferably joined thereto and to each other by
attachment means (not shown) such as those well known in the art. For
example, the backsheet 26 and/or the topsheet 24 may be secured to the

25 absorbent core 28 or to each other by a uniform continuous layer of
adhesive, a patterned - layer of adhesive, or an array of separate
lines, spirals, or spots of adhesive. Adhesives which have been found
to be satisfactory are manufactured by H. B. Fuller Company of St.
Paul, ~ Minnesota under the designation HL-1258 or H-2031. The

30 attachment means will preferably comprise an open pattern network of
filaments of adhesive as is disclosed in U.S. Patent 4,573,986
entitled "Disposable Waste-Containment Garment", which issued to
Minetola, et al. on March 4, 1986, and which is incorporated herein by
reference. An exemplary attachment means of an open pattern network

35 of filaments comprises several lines of adhesive filaments swirled
into a spiral pattern such as illustrated by the apparatus and method
shown™in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
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or. contacts the wearer, oriented towards the viewer. As shown in Figure 1,

the sanitarywppddfigiee20 preferably conprises a |iquid perviouspfnisbae
topsheet 24, a liquid inpervious backsheet 26 30 joined with the tops%%gt

24, and an-absorbent core 28 p03|t|oned bejyeen the topsheet 24 and the

backsheet 26. Theygilt-g0pg Sen®PE1381008 %1 §.datocfmléﬁ| O0F. I RGVemBE: Q8L €T
36_exte i

zone 36. The outer_z7o0nes nd’ are conti guous W th

t'he central zone 9178'F?'§L|Iues~1 P&FE‘B é%sﬁ%dfs‘{eﬁet%z!'ﬁm“d% 9T, 23 1982- o
periphery 35 30 whachh bf dihes@calbgntishearwit éncorpoated’ heheinsabyt areferempli n

2 gng“[eggets“‘go'r R gaf%):,ag o E00 G2 Smbnt s Lolor 15 WASEHORE 2 Grekb P
bonds, - trasonic bonds, dynamic mechanical bonds, or any other
suitable attachment means or combinations of these attachment means as

" are known in the art.
In use, the sanitary napkin 20 can be held in place by any
support means or attachment means well-known for such purposes.
10 Preferably, the sanitary napkin is placed in the user’s undergarment
or panty and secured thereto by a fastener such as an adhesive 38.
The adhesive 38 provides a means for securing the sanitary napkin 20
in tha crotch portion of the panty. Thus, a portion or all of the
outer surface of the backsheet 26 is coated with adhesive. Any
15 adhesive or glue used in the art for such purposes can be used for the
adhesive herein, with pressure-sensitive adhesives being preferred.
Suitable adhesives are Century A-305-IV manufactured by the Century
Adhesives Corﬁoration of Columbus, Ohio; and Instant Lock 34-2823
manufactured by the National Starch and Chemical Company of
20 Bridgewater, NJ. Suitable adhesive fasteners are also described in
U.S. Patent 4,917,697. Before. the sanitary napkin 20 is placed in
use, the pressure-sensitive adhesive 38 is typically covered with a
removable release liner 39 in order to keep the adhesive 38 from
drying out or adhering to a surface other than the crotch portion of
25 the panty prior to use. Suitable release liners 39 are also described
in the above-referenced U.S. Patent 4,917,697.' Any commercially
available release liners commonly used for such purposes can be
utilized herein. Non-limiting examples of suitable release liners are
BL30OMG-A Silox E1/0 and BL30OMG-A Silox 4P/0 both of which- are
30 manufactured by the Akrosil Corporation of Menasha, WI. The sanitary
napkin 20 of the present invention is used by removing the release
liner 39 and thereafter placing the sanitary napkin 20 in a panty so
that the adhesive 38 contacts the panty. The adhesive 38 maintains
the sanitary napkin in its position within the panty during use.
35 Referring now to Figure 7, the sanitary napkin 730 may also be
provided with two flaps 734 each of which are adjacent to and extend
- laterally from the side edge of the absorbent core. The flaps 734 are
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7 Fi.gure 2 is a cross-sectional view of the sanitary napkin 20 taken al ong

section |inewgdedngdeFi gure 1. Figure 2 shows the adhesive faspeross/sresns
38 for attaching the sanitary napkin 20 to the undergarnent of the wearer.

Renovabl e rel ease |iner 39 covers the 5 atlhesi ve fastening nmeans 38 to
keep it from stickioRfigubed tIdrage dveRethe ledges F thotwdarporst panties tihethe

undergarment prior crefet f&bioIh?o Wé{) 'thé ¥iSpd 3% 'L?Stgi%‘éo&‘g”l?&w%@ﬁ the #{/e?rof

portion 70 and a & uter 'S genera
| ocated in the outthe weaner’scpantiesand 3pertddghsas. The outer portion 70 of

t opsheet 24 The flaps serve at least two purposes. First, the flaps 734 help

5 serve to prevent soiling of the wearer’s body and panties by menstrual

fluid, preferably by forming a double wall barrier along the edges of

the panty. Second, the flaps 734 are preferably provided with

attachment means on their garment surface so that the flaps can be

folded back under the panty and attached to the garment facing side of

10 the panty. In this way, the flaps 734 serve to keep the sanitary
napkin 720 properly positioned in the panty.

The flaps 734 can be constructed of various materials including

materials similar to the topsheet, backsheet, tissue, or combination

of these materials. Preferably, the topsheet portion of flaps 734

15 will be comprised of the same material forming the outer portion 770

of the topsheet and more specifically will be a continuation of the -

outer portion 770 extending from the central portion 780 to the

longitudinal edge of the sanitary napkin 720. The outer portion 770

will be joined with the central portion 780 in a manner similar to

20 that discussed above. Further, the flaps 734 may be a separate

element attached to the main body of the napkin or can comprise

extensions of the topsheet and backsheet ({.e., unitary). A number of
sanitany'napkins having flaps suitable or adaptable for use with the
sanitary napkins of the present invention are disclosed in U.S.
25 4,687,478 entitled "Shaped Sanitary Napkin With Flaps", which issued
to Van Tilburg on August 18, 1987; U.S. 4,589,876 entitled “Sanitary
Napkin®", which issued to Van Tilburg on May 20, 1986; and U.S.
4,608,047, entitled "Sanitary Napkin Attachment Means®, which issued
to Mattingly on August 26, 1986. Each of these patents are

30 incorporated herein by reference.
While barticular embodiments of the present invention have been
-{1lustrated 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. It is therefore
35 fintended to cover in the appended claims all such changes and

modifications that are within the scope of this invention.
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16. provides the second funlction 1“""“]"“"”“!”"“ . F., prgvi des a user
friendly surg, e central porti y | ocate
-central zone %A(:ﬁg?,sthhe t opsheet 24. *Thé centh als paortion 80 prow’gégﬁqlﬁﬁ
first function for the topsheet, i.e., fluid acquisition and retention.
The primary function of the central portloiﬁzof the topsheet is fluid
acqui sition and retWatiimcl#impd ishe prinmary function of the outer portion
is to provide a user friendly surf ace. Wiile the pri mary functions

of each portion of the ops have been, est abli shed t reform
other functions. For e P Ultizz058, unitary, RS, W’r rdf ‘\'ﬂlh %ﬂ”ﬂg ‘Hf‘)’ng a
user friendly surf aoer\ﬁnys leeutralheorebiand tan potqcrr aoned extending IaurtdardU

acqui sition and ret ¢pdal Cdhdf ¢BREigEDTs with said central zone, said web
' characterized by:

(a) a central portion located substantially in said
cént_ra] zone, said central portion including a plurality
of macroscopically expanded apertures, said

, mécrnscopical‘ly expanded apertures transmitting bodily
fluid deposited on said web; and

{b) an outer portion located substantially in said
outer zone, said outer portion including a plurality of

: niicroapertures exhibitirig a soft and silky tactile
impression.

2. The multi-zone, unitary, polymeric web of Claim 1
wherein said web is a topsheet on an absorbent article.

3. The multi-zone, unitary, polymeric web of Claim 1 o
wherein said outer portion includes a first outer portion and :
a second outer portion, said second outer portion extends
laterally from and contiguous with said first outer portion.

4. The multi-zone, unitary, polymeric web of Claim 3
‘wherein said first outer portion and said second outer portion
form a topsheet on an absorbent article.

5. The multi-zone, unitary, polymeric web of Claim 3
wherein said second outer portion forms a backsheet on an
absorbent article.

- 6. . An absorbent article comprising:
(a) a liquid pervious, unitary, topsheet having a
central zone and an outer zone extending outwardly from
" and_contiguous with said central zone, said topsheet
characterized by:

eet Has Been Replaced
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However, when conpared to the fl ui§ i\ ‘ “ retention capabilities
of the centr 4N, the outer ‘W‘@En perforns .

functi ons aS%V% ssél):‘sé)t he central . p t! mm K‘ 1 & topsheet% e’sg‘gﬂlss‘ésthe
outer portion nmay serve the primary function of providing a user friendly
surface and a secondary function of fluid handling, the distinction between
the central zone and the outer zone of the 2t3opsheet may not be readily
apparent. However, one nerely has to look at or feel the user friendly

surface or the lack thereof to 3Q di stinquish b en the ni-hal ;. zone
and the outer zone. The central '%&&e%rlafgq%?‘%a\%&ﬁ% s&ﬁﬁﬁ‘?‘?bﬁﬁ H enent s
which create a user friendl saidwentnad, zone, gsaid centyalupenttioy ingjuding a
m croapertured surface abepigsd1985. of\iRERRATop {11 P Shardeae apérturdgve these
el ements. That is ' . X e
said macroscopically expanded apertures transmitting
bodily fluids deposited on said topsheet, and
(ii) an outer portion located substantially in
said outer 2zone, said outer portion including a
plurality of microapertures exhibiting a soft and
- silky tactile impression;
(b) a liquid impervious backsheet joined to said
topsheet; and '
- (c) an absorbent core having side edges positioned
between said topsheet and said backsheet.

7. The absorbent article of Claim 6 wherein said
backsheet includes a plurality of microapertures exhibiting a
soft and silky tactile expression.

8. The absorbent article of Claim 7 wherein said
topsheet and said backsheet are made of a single unitary web.

9. The absorbent article of _C]a'im 6 further comprising
a pair of flaps extending laterally outward from said side
edges of said absorbent core.

'10. The absorbent article of Claim 9 wherein each said
flap includes a portion of said topsheet and said backsheet.
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not to say that the central zone of the topsheet will not be nade as 35
user friendl ywo®4paessi ble. It sinply neans that the fluid ha ' ability

of the central zone will not be conpronised in order to 8 ser
friendly surface as is done with the outer 592? of the topsheet. In a
preferred enbodiment, illustrated in Figure and 2, the outer portion 70

cenprises two strips_74 76. The two strips 74, 76 5 of the outer portion
70 are spaced apart on either side of the central

36— a—34—nia—36—
20\ 32
| 24
70— — 70
74— 80
—_— e
ret—F :
76a

Fig.l
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portfon 80. In this particular enbodi ment, each strip 74, 76 has
“approxi mat el WQ84/1892&| i nner edges 74a, 76a being spaced apart 8894R&s end
edge 32 to the other end edge 32 whereby the central portion 80 has a
substantially rectangul ar shape el ongat ed g?égge | ongi tudi nal 10 direction.
The outer portion 70 covers the outer zones . The central portion 80 is
pesiti oned between the outer portions 70 and lies wthin the central zone
34 between the end edges 32. Wil S8 he centr34 porti 6 80 need not extend
to the end or longitudinal edges of Yhe 15 sapitary ndpkin, in a preferred
enbodi nent as shown in Figure 1, t ; extends l|aterally
and longitudinally outward and canj f or | ongi t udi nal edges
31 and the end edges 32. :

SAEA VLR ML R LAY ’
*
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As ‘l'ong as the central portion 80, located generally in the central zone
34, is suffi d¥@p4/18924 ar ge enough to permt the flow of 20 bOdifdrI'{lM}o%is

| ntended to be absorbed by the absorbent core 28, the |ongitudin en of
the central zone 34 may be covered with theJgf@er portion 70, as shown in
Figure 8. Referring nowto Figure 8, the sanitary napkin 800 has an overall
shape generally simlar to that of the sanitary napkin 20 illustrated in
Figure 1. However, unlike the 2ypganitary napkin 20 illustrated in Figure
1, the outer portlon 870 of sanltar\*onapkl n 800 S ogly covers the

| ongi t udi nal portions adjacent the 1ty 81 of the sani tary
napkin 800, but also covers the ends of _ ?@ 800 adj acent
the end edges 832. Accordingly, the &g of the topsheet 824
is conpletely

\\\\\\\\\\\\\\ i



30 'surrounded about
to Figure 1,
I1-to fit thew%ﬂ‘t‘%

portion 70 has a width of at

preferred sanitary napkln 20 has concave Iongltudlnal
of the wearer's panty.

Its periphery by the outer portion 870. Referring now

e
In this enbodi m&HT. ’ﬁgter
in both outer zones at the

narrowest portion and 35 about at

| east about 1,5 il

| east 7‘ﬁlf

wi-dt h of the central
article. For
9

portion 80 wll

| owfl ow sanitary napkins the width of the central

Flg.68B

at the w dest portion. The
depend upon the intended use of the
portion is

710
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gréater than about 5 mm preferably about 10 nmto about 30 nm and nost
pref erably alwoip4/f8926m For heavi er-fl ow sanitary napkins, thetwspias
the central portion is nore than about 10 nm preferably about 20-60 nm
and nost preferably about 40 mm The ratiofﬁ?’ he wi dth of the central
portion 80 to the total the lateral width of the remainder of the sanitary
napkin can vary based on the wdth of the outer portion 70. The ratio is
preferably about 4:1 to about 1:4, nore preferably fromabout 2:1 to about
1:2. It has been found that such shapes and area for the central portion 80
are desirable froma 10 product performance, process, and aesthetic
st andpoi nt . However, other shapes and various areas are possiblg in the
design of the central portion 80. For exanple, each stEEp 74,4 76 can
have a
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non-*paral l el edge, or can neet at or inward fromeither or both

| bngitudinal edges 31 to define a circular central portloggﬁn§£ ;%
addi tion, thwocewss926l portion nmay have a variety of shapes, S ova
oblong, elliptical, dog-bone, dianond, trlzgﬁﬁé etc. So long as the
central portion is sufficiently large to p passage of nost of the
fluids deposited onto the topsheet 24 to the absorbent core, the particular
arrangenent, configuration, or shape of the central 20 portion is not
critical. In a particularly preferred enbodi nent, shown in Figure 2, the-'
outer portion 70 and the central portion 80 are formed froma unitary web
of thernoplastic material. Therefore, no separate bonding,
attachment or securenment neans is required to secure the outer portion

730 770 . / 770

731

734

Fig.7
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25«70 to the central portion 80. Alternatively, the outer portion 70 and
the central gu%Q 80 may be conprised of separate webs securERIUS/0DH4E
anet her. The &Bgortion 70 may be secured to the central portion 80 such
that the edges of the webs abut one anothef/&his would result in a
topsheet 30 simlar to that of Figure 2 except that the outer portion 70
woul d be secured to the central portion 80 by fusion bonding, adhesive
attachnment of the layers, or by any other securenent neans. The bondi ng
of the outer portion 70 to the central portion 80 can prevent the outer
portion 70 frombeing torn or fromrolling back onto itself 35 at edges
74a, 76a thereby inparting an unconfortable feeling. Fusion bonding

i ncl udes heat bondi ng, ultrasonic bonding and the |ike. Heat

832

800

AN

870

Fig.8
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boﬁding S th@?ﬁ?@hﬁéred means for securing the outer portion 70 and 10
tfie central 0 in contacting relation. The two |ayers /01545

cortinuously, partially, or internittently&%?@ged t oget her. Referring now
to Figure 2A, another preferred enbodi nent sanitary napkin 220 is

i 1 lustrated. The sanitary napkin 220 5 preferably conprises a

| fquid pervious topsheet 224, a liquid inpervious backsheet 226 joi ned
wi th topsheet 224, and an absorbent core 228 positioned between the

t opsheet 224 and the backsheet 226.

L[/
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Thgwsani tary napkin has an adhe5|ve fastenlng means 238 secured
backsheet 226 and renovabl e rel ease |iner

Mast eni n

g means ZPCT The t opsiesst

"The topsheet. 224 conprlses
> sONTERNATIONAL APBLIGATION FUBLISHED ANDER

239 .covering the adhe
mnmmggggggn@@nmmammwune 234 aasd
an outer portion 270 and the central

je he

:m ‘7%

PATRNTCOPRERATION, IREATY GfD

asmnmu Mt(tm:&ﬁﬁ)ﬁ s genefal |

I PRELF PNs270 is conprised of | a0
74, 276 of the outer portion 270
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strips 274, 276. The two
PubljeytigaDate:, )} Scafsber {93401.09.94)

Z WO REERI26 |

zbne' 236.
portion
236 and
The out
strips
of the
i's conpr
t he cent
The out 4

central ortion 280. In this

23] midQbdohePPuingDRRAEd fo@GRLA B4 (10/028HY O
r portion 270

configuratlon t he tops
iipepionh b bton fapirrie o EVERLOIS | 6 B, PR

heet 224
CZ, Fl,

p ko T

QOB RO.GK, GIE O] W) BRI (AT,
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAP1 pateat (BF, BJ, CF, CG, CI, CM, GA, GN,

{30) Priority Data: ML, MR, NE, SN, TD, TG).
08/023,023 25 February 1993 (25.02.93) uUs
. Published
(71) Applicant: THE PROCTER & GAMBLE COMPANY With international search report.
[US/US); One Procter & Gamble Plaza, Cincinpati, OH Before the of the time limit for amending the
45202 (US). claims and to be republished in the event of the receipt of
amendments.
(72) Inventor: PERRY, Bruce, Franklin; 2625 Briarcliff Avenue,
Cincinnati, OH 45212 (US)
(74)Agenls. REED, T. David et al; The Procter & Gamble
Compeny, 5299 Spring Grove Avenue, Cincinnati, OH
45217 (US).
(54) Title: ABSORBENT ARTICLE WITH MULTI-FUNCTIONAL TOPSHEET

(57) Abstract _

An absorbent article such as & sanitary
napkin having an improved topsheet that pro-
vxdesnnpmvedshneomfonasweﬂasmpo.
dor fluid handling characteristics. Such ab-
mtmdsmpnzaqudmmp-

“backsheet,

ally outwardly from and contiguous with the
ceaftral zone. The wpsheet comprises an outer
portion jocated substantially in the outer zone
and a central portion Jocated substantially in the
central zone. The outer portion includes a mi-
crospertured polymeric web which exhibits a
-soft and silky tactile impression. The central
portion includes a macroscopically-expanded,
apertured formed-fitm for the transmission of
bodily fluids deposited on the topsheet.
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5 -
20 and.the central

portion 280 .are spot -RprHefnatses HebMéal i ty 0k ppQSiat i Ons

al- ong the inner edge 274a, 276a of each s EHBngm!mﬂuzspectivgw wth a
heat ond ?;% tprovides an emb tern that can al so
convé tg@ﬁﬁ@%%& ect on its pattern r, a leaf, and the

) ring now to Figure 2B, another preferred enbodi ment of
2 3405 199

Ilke
a_

80 is illustrated. The sanitary napkin 280 conprises a

uni tary Web 281 which fornms a portion of 1t he topsheet 283 and t he backsheet
282." The topsheet portio “’%ﬁ Kb Yrde B8 Lrdiedrokat; G0psseT Z0NEe 287 and
ops

an outer zone 288. The t

has an outer 30 portion 290 and a central

portion 291. The outer portion 290 is generally located in the outer zone

288.

10

15
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~ The central portion 291 is  FIELD OF THE INVENTION

The present invention relates to absorbent articles such as
sanitary napkins, adult incontinence pads, and the like, and more
particularly, the present invention relates to a multi-functional -
topsheet suitable for use on absorbent articles which provides
excellent fluid acquisition and skin cpuiforf.. '

BACKGROUND OF YHE INVENTION

All manner and variety of absorbent articles configured for the
absorption of bodily fluids such as menses, urine, and feces are, of
course, well known. Generally, absorbent articles comprise a liquid
pervious topsheet, a liquid impervious backsheet, and an absorbent
core positioned between the tnpsheet and the backsheet. The exudates
from a wearer’s body readily penetratés through the topsheet and are
contained in the absorbent core. |

The topsheet serves a multiplicity of purposes. The first
function of the topsheet is to provide fluid acquisition and retention '
for the absorbent product. Secondly, since the topsheet is the wearer
contacting surface of the absorbeat product, it should present a user
friendly surface (both visual and tactile) prior to, during and after
use. _ _ 1
There are a number of topsheet executions which have attempted to

.optimize one or more of these topsheet functions. Three-dimensional,

macroscopically expanded, apertured formed-films have been preferred

for their ability to efficiently perform the first function, fluid

acquisition and retention. Formed-film topsheets of this type are
available in the market place and are déscribed 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 Apri'l 13,_1923. U.s. Patent
4,324,314 issued to Radel et al. offAygust,’ {} d{g S;.élitent
4,463,045 issued to Ahr, et al. ontduly 3} 5 84> alT of which are
herein incorporated by reference. The formed-films described in these
patents are generally recognized and‘:consumer apprec_iated for their
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generally located in the central zone 287. A liquid inpervious
backsheet_porti-on- 282—?0rns a portion of the unitary web 281. The unitary

web 281 is _seale along t he edges of the backsheet 35 portion 282
to formt_h i ﬁgm tructure of the sanitary napkin 280. An absorbent
core 284 |s hin the tubul ar structure and between the
t opsheet po he backsheet portion 282 of 11 the unitary web
281. An adhe5|ve fasteni ng neans 285 is secured to the backsheet portion,
282 of -the sanitary napkin 280. Renovabl e
. superior fluid handling ability. ZHowever, in spite of their superior
fluid handling ability, these structures are considered somewhat
deficient by some users, compared to fiber based topsheets, in their
performance of the second function, i.e., providing a user friendly
5 surface.
There have been numerous efforts to make formed-film webs
suitable for use as topsheets which more effectively address this
second function of the topsheet, {.e., providing a user friendly
surface. Formed-film webs having user friendly surfaces are described
10 in U.S. Patent 4,609,518 issued to Curro et al. on September 2, 1986;
and U.S. Patent 4,629,643 issued to Curro et al. on December 16, 1986,
both of which are herein incorporated by reference. Webs of the type
described in these patents are generally perceived as clothlike and
comparable to fiber based webs in their performance of providing a
15 user friendly surface. However, although they are superior to fiber
based webs for fluid handiing, they are.somewhat deficient in fluid
handling when compared to the three-dimensional, macroscopically
expanded, apertured formed-film webs described earlier.
Formed-films of both types just described above have been used as
20 topsheets on various disposable absorbent articles. However, as just
illustrated, the choice of a topsheet is based on a comprémise between
the two fundamental topsheet functions, superior fluid handling and a
user friendly surface. In the past it has been possible to optimize
one or the other but generally not both superior fluid handling and_a
25 user friendly surface at the,same time.

SUMMARY OF THE INVENTION

The present invention pertains, in a preferred embodiment, to
absorbent articles such as sanitary napkins, pantiliners, adult

30 incontinence pads, and the like. The absorbent article includes a
Tiquid pervious topsheet having two or more “zones which have been
specifically designed to optimally perform different Munctions. For
example, one preferred embodiment has a central zone and an outer zone
extending outwardly from and contiguous with the-central zone. The

35 topsheet.inéIudes an outer portfon located substantially in the outer
zone. The outer portion includes formed-film webs specifically
‘designed to optimize the second function of the topsheet, i.e.,

This is the replacement sheet
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el easé liner 286 covers the adhesive fastening nmeans 285 to keep it from

sticking to a surface other then the crotch portion of the undergarnent

pri‘or to use.
user friendly

As mentioned earlier herein, the outer portion provides the

function of the topsheet. The out er

_portion conprises a microapertured polyneric web which exhibits a soft and

silky tactile

| npression. An exanple of such a structure is disclosed 10

in US. Patent 4,629,643 issued to Curr@ et al. on December 16, 1986,
Figure 3 is aRypeiting nskingdniendiypsunfiace i [Prefarably,othef outeregartionof a

"planar” m croapRides’ £0hioPdapdPEurge N Ighénici WeblegRIbRivge aWisbft tahg §Akghi ngs

of Curro et al

n.refers to, the overall

condition of tﬁ?%{ﬁgbfi%r'{pﬁ%)ﬁ’l ?B?ﬁ? | §hPshes d&?i‘{é Clydesn @ £EPYRAT RAKEgn

5

10

located substantially in the central zone. The central portion
comprises a formed-film web designed primarily to optimize the first
function of the topsheet, i.e., the fluid handling function of the

topsheet. Preferably, . the central portion  comprises a -

macroscopically-expanded, three-dimensional, apertured formed-film for
the transmission of bodily fluids deposited on the topsheet.. A liquid
impervious backsheet is joined to the topsheet. An absorbent core
having side edges 1is positioned between the topsheet and the

backsheet.

15

20

25

In a particularly preferred embodiment, the topsheet is made of a
single unitary of polymeric material web. )

In a preferred embodiment, the outer zone of the topsheet may
include a first outer portion and a second outer portion laterally
coextensive to the first outer portion. The second outer portion may
serve as a backsheet if the web is wrapped around the absorbent core.

In another embodiment, the outer portion includes two strips of

polymeric film secured to the central portion. Preferably, the outer -

portion is secured to the central portion by fusion bonding.

The absorbent core is preferably positioned below the central
zone and the outer zone. Preferably, the apertured thermoplastic film
layer and the absorbent core are laterally coextensive.

Ina preferred embodiment, the absorbent article comprises a pair
of flaps extending laterally outward from the side edges of the

. absorbent core. Each flap includes a portion of the topsheet and the

30

35

backsheet and each said flap includes the outer portion of the
topsheet.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly
pointing out and distinctly claiming the present invention, it is
believed that the present invention will be better understood from the
following description in conjunction with the accompanying drawings,
in which like reference numbers identify 1{dentical elements and
wherein:

15
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eye on a macroscopic scale. In this context "planar" webs, ribbons and
films may include webs, ribbons and filns having a fine scale, yet visible,
pattern of surface aberrations on one or both sides thereof, the surface
aberrations conprising said visible pattern not being 20 i ndi vi dual 'y

di scernible 'to. the nornal naked eye when the perpendicul ar

di stance between the viewer's eye and the plane of the web is about 12

i nches.” "As can be seen from Figure 3, the soft and silky feeling web 100

exhibits a patter pigired ssrfttep\mhﬁmga lof ke séreirﬁé“desahwyaammﬁ o¥2the FEach
of the surface aberratio

subst anti al | yPEEFB H‘v(?ﬂ?t}ln tgﬂf t'fé"rﬁﬂ'\safgt ‘Haxmh% H""f' T‘ueaeéﬁlyf ég%“ the
aberration oronfitnugtdon of the spritacy eapkiRb is provided substantially

coi nci dental Wit hFidipe Maxi&usn evtiskidedtifond] PRWNoF UtHe2GBnitary napkin of

5 Figure 1 taken along section line 2-2;

Figure 2A 1is a cross-sectional view of another preferred
embodiment of the sanitary napkin of the present invention;

Figure 2B 1is a cross-sectional view of another preferred
embodiment of the sanitary napkin of the present invention;

10 Figure 3 is a greatly enlarged, simplified, perspective
illustration of a segment of a microapertured "planar” web of the type
generally disclosed in U.S. Patent 4,629,643 issued to Curro et al. on
December 16, 1986; '

Figure 4 is a greatly enlarged simplified cross-sectional

15 ‘{1lustration of a “macroscopically expanded®, macroscopically

“  apertured three-dimensional web formed using a "planar® web of Figure
3 as a starting material;

' Figure § is a view generally similar to that of Figure 4, but
showing an alternative embodiment of a “macroscopically expanded",

29 macroscopically apertured three-dimensional web formed using a
“planar” web as shown in Figure 3;

Figure 6 is a greatly simplified schematic illustration of a
preferred process for forming a unitary web suitable for use as the
topsheet of the present invention;

2§ Figure 6A is a greatly enlarged, cross-sectional 1nset of the web
shown in Figure 6 prior to any processing; _

. Figure 6B is a greatly enlarged, cross-sectional inset of the.web
shown in Figure 6 while it is still in “planar® condition;
~ Figure 6C is a greatly enlarged inset of the multi-zone web shown

30 in Figure 6 after it has been macroscopically expanded,
macroscopically and microscopically apertured;

Figure 6D 1s a greatly enlafged. cross-sectional view of a
segment of an alternative embodiment of a macroscopically expanded,
macroscopically and microscopically apertured multi-zone web of the

35 Ppresent invention;

Figures 6E §s a greatly enlarged, cross-sectional view of a
segment of an alternative embodiment of a macroscopically expanded,

o - _ This is the replacement sheet
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. aberration 120. In addition, the vol cano-like apertures are typically in
"the formof a thin, irregularly shaped petals 126. 30 The exi stence
of the microapertures 125 at the center of each of the surface aberrations
120 greatly reduces the résistance to collapse of each of the individual
surface aberrations 120. |In addition, the irregular nature of the petals
126 fornmed about the periphery of mcroapertures 125, and the pliable
nature of the thinned petals 126 35 contribute to the soft and silky

tactile pergedlidhicOhy LAl aTLFIRBRRATTY GPePRIrEITEMIE - RhENAb oetnd 00-
present invention;
Figure 7 is a top plan view of another preferred embodiment of a
sanitary napkin of the present invention;
5  Figure 8 is a top -plan view of another preferred embodiment of a
sanitary napkin of the present invention; and
Figure 9 is an enlarged partially segmented, perspective
illustration of a prior art macroscopically expanded, apertured
formed-film plastic web of the type generally disclosed in commonly
jo 3ssigned U.S. Patent 4,342,314, said web further exhibiting a
microscopic pattern of surface aberrations of the type generally

disclosed in commonly assigned U.S. Patent 4,463,045 on its visible
surface.

DETAILED DESCRIPTION OF THE JNVENTION

13 As used herein, the term “absorbent article™ refers to devices

which absorb and contain body exudates, and, more specifically, refers

to devices which are placed against or in proximity to the body of the

wearer to absorb and contain the various exudates discharged from the

20 body. The term 'diSposab‘le" is used herein to describe absorbent

articies which are not intended to be laundered or otherwise restored

or reused as an absorbent article (i.e., they are intended to  be

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

composted or otherwise disposed of in an environmentally compatible

28 manner). A “unitary® absorbent article refers to absorbent articles

which are formed of separate parts united together to form a

coordinated entity so that they do not require separate manipulative
parts 1ike a separate holder and. pad.

A preferred embodiment of a unitary disposable absorbent article

39 Of the present invention is the catamenial pad, sanitary napkin 20,

shown in Figure 1. As used herein, the term "sanitary napkin" refers

to an absorbent article which is worn by females adjacent to the

pudendal region, generally external to the urogenital region, and

which is intended to absorb and contain menstrual fluids and other

35 vaginal diseharges from the wearer’s body (e.g., blood, menses, and

urine). Interlabial devices which reside partially within and

partially external of the wearer’s vestibule are also within the scope

;rhjlﬁ.s;‘sgt,ﬂﬁw | This is the replacement sheet
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d2 In a wparticularly preferred enbodinent, the mcroapertured

"pl anar" web 100, form ng the outer portion of the topsheet, is

- "macroscopi cally expanded" to form a three-dinensional polyneric web. The
term "macroscopi cal |l y expanded”, as used -herein refers to webs, 5 )
ri bbons and filns which have been caused to conformto the surface of a

t hree-di nensional formng structure so that both surfaces thereof- exhibit .

a three-di nensional pattern of surface aberrations correspondi ng

to the macroscopi c cross-section of saed form ng structure, the surface

aberrations cefiphisiinyentdps pAs tused heseimgtheoterm feydendalal refees decthei bl e to

t he normal nakeereydy ivieiblea femah®l geyrtahiali NAt20éhd1di Be orundewaitoed] by any

instrument thal GBRANORSt! Rfie present invention is also applicable to other
feminine hygiene or catamenial pads such as pantiliners, or other
5 absorbent articles such as incontinence pads, and the like.
The sanitary napkin 20 has two surfaces, a body-contacting
surface or "body surface” and a garment surface. The sanitary napkin
20 1s shown in Figure 1 as viewed from its body surface. The body
surface is intended to be worn adjacent to the body of the wearer
10 while the garment surface 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 and a transverse centerline. The term 'lohgitudina]', as
~15 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 imto
left and right body halves when the sanitary napkin 20 is worn. The
terms “transverse" or "lateral®” as used herein, are interchangeable,
20 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.
Figure 1 is a top plan view of the sanitary napkin 20 of the
present invention in its flat-out state with portions of the structure
25 being cut-away to more clearly show. the construction of the sanitary
napkin 20 and with the portion of the sanitary napkin 20 which faces’
or contacts the wearer, oriented towards the viewer. As shown in
Figure 1, the sanitary napkin 20 preferably comprises a liquid
pervious multi-zone topsheet 24, a 1iquid impervious backsheet 26
30 joined with the topsheet 24, and an absorbent core 28 positioned
between the topsheet 24 and the backsheet 26. The multi-zone topsheet
24 has a central zone 34 and an outer zone 36. The outer zones 36
extend laterally from and are contiguous with the central zone 34.
Figure 1 also shows that the sanitary napkin 20 has a periphery
35 30 which is defined by the outer edges of the sanitary napkin 20 in
which the longitudinal edges or ("side edges") are designated 31 and
the end edges (or “ends") are designated 32. |

This is the replacement sheet

Date: 23 AUB 199



A

appear ance, size or distance of an object or otherwi se alters the visual
powers of the eye, when the perpendicul ar di stance between the viewers eye
and the plane of the web is about 12 inches. Such 15 macroscopi cal |y
expanded webs, ribbons and fi1ns are typically caused to conformto the
surface of said formng structure by enbossing, i.e., when the formng
structure exhibits a pattern conprised of primarily of male projections, by
debossi.ng, i.e., when the form ng structure exhibits a pattern conprised of
primarily femal e capillary 20 net wor kg, or by extrusion of a resinous
melt directly ont bigure: & utst acei"os-aettﬁlom'hglisvrettmeesvﬁteﬂt trapkiny [26.

Exenpl ary Wﬁﬁk@ﬁ%ﬂh@%béb’ioﬁxﬁ%@dﬁq ofFRgure’ F. tﬂ%ﬁﬁ‘e Qeﬂﬁ:h?“!h)é ddiEgRe 1 N
U.S. Patent 4 3%erun%4m'easnssue§8tpor aq%ach‘ai%gall:he sani gry napkin 20 to the
: - undergarment of the wearer. Removable release liner 39 covers the

5 adhesive fastening means 38 to keep it from sticking to a surface
other than the crotch portion of the undergarment prior to use.

The multi-zone topsheet 24 comprises an outer portion 70 and a
central portion 80. The outer portion 70 is generally located in the
outer zone 36 of the topsheet 24. The outer portion 70 of topsheet 24

10 provides the second function for the topsheet, {.e., provides a user
friendly surface. The central portion 80 is generally located in the
central zone 38 of the topsheet 24. The central portion 80 provides
the first ‘function for the topsheet, i.e., fluid acquisition and
retention. '

15 The primary function of the central bortion of the tpbsheet is
fluid acquisition and retention while the primary function of the
outer portion is to provide a user friendly surface. While the

. primary functions of each portion of the topsheet have ' been
- established they may also preform other functions. For example, the

20 outer portion while maintaining a user friendly surface may have the -
ability to provide some fluid acquisition and retention functions.
However, when compared to the fluid acquisitfon and retention
capabilities of the central portion, the outer portion in noc way
performs these functions as well as the central portion of the

25  topsheet. Because'the outer portion may serve the primary function of
providing a user friendly surface and a secondary function of fluid
handling, the distinction between the central zone and the outer zone
of the topsheet may not be readily apparent. However, one merely has
to look at or feel the user friendly surface or the lack thereof to

30 distinguish betweéen the central zone and the outer zone. The central
zone will not have the additional elements which create a user
friendly surface, e.g., a plurality of microapertured surface
aberrations, whereas the outer 2one will have these elements. That is
not to say that the central zone of the topsheet will not be made as

35 user friendly as possible. It simply means that the fluid handling
ability of the central zone will not be compromised in order to
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25 1982. Macr oscopi ¢ expansion is preferably carried out by orienting
the m croapertured surface aberrations 120 so that mcroapertures 125 form
the skin contacting surface of the macroscopically expanded web 118, as
generally shown in Figure 4. The resilience inparted by
nmacroscopi ¢ expansi on of the web is superposed on that exhibited by 30

the m croapertured surface aberrations 120 of "planar" web 100. Macroscopic
debossnents 117 in web 118 may be of any particul ar shape and size desired-
by creating a formng structure as genegal |y taught by commonly assi gned

U.S. Patent 4, ﬁﬂﬁn&é% uieﬁs'ﬂteﬁnag' Buefiee £2nid Wole 4Ath th@Shter zbRE 015the €N
wal |l s of the bossnents have been ruptured to form nmacr oscopi c
apertures 119. t%ﬁ y be acconpli shed

In a preferred embodiment, illustrated in Figures 1 and 2, the

outer portion 70 comprises two strips 74, 76. The two strips 74, 76

5 of the outer portion 70 are spaced apart on either side of the central

portion 80. In this particular embodiment, each strip 74, 76 has

approximately paralilel inner edges 74a, 76a being spaced apart from

one end edge 32 to the other end edge 32'whereby the central portion

80 has a substantially rectangu]dr shape elongated in the longitudinal
direction.

The outer portion 70 covers the outer zones 36. The central
portion 80 is positioned between the outer portions 70 and lies within
the central zone 34 between the end edges 32. While the central
portion 80 need not extend to the end or longitudinal edges of the
" 15 sanitary napkin, in a preferred embodiment as shown in Figure 1, the

central portion 80 extends laterally and longitudinally outward and

can form a portion of the longitudinal edges 31 and the end edges 32.

As long as the central portion 80, located generally in the
central zone 34, is sufficiently large enough to permit the flow of

20 bodily fluids intended to be absorbed by the absorbent core 28, the

Tongitudinal ends of the central zone 34 may be covered with the outer

portion 70, as shown in Figure 8. Referring now to Figure 8, the

sanitary napkin 800 has an overall shape generally similar to that of
the sanitary napkin 20 illustrated in Figure 1. However, unlike the
o5 Sanitary napkin 20 illustrated in Figure 1, the outer portion 870 of

sanitary napkin 800 not only covers the longitudinal portions adjacent .

the longitudinal edge 831 of the sanitary napkin 800, but also covers .

the ends of the sanitary napkin 800 adjacent the end edges 832.

Accordingly, the central- portion 880 of the topsheet 824 is completely

30 surrounded about its periphery by the outer portion 870.

Referring now to Figure 1, a preferred sanitary napkin 20 has
concave longitudinal edges 31 to fit the contour of the wearer’s
panty. In this embodiment, the outer portion 70 has a width of at
least about 1.5 mm in both outer zones at the narrowest portion and

35 about at- least 7-10 mm at the widest portion. The width of the
~ central portion 80 will depend upon the intended use of the article.
{g{_lgy-flow sanitary napkins the width of the central portion is

10
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,by using a form ng structure of the type disclosed in the af or enent i oned

commonl y assigned U. S 13 Patent 4,342,314 issued to Radel et al., which
is incorporated herein by reference. The web 130 shown in Figure 5
exhibits a nmacroscopic cross-section generally simlar to that of web
118, shown in Figure 4. 5 The end wal Il s of macroscopi ¢ debossnents 137
have been ruptured to form nacroscopi c apertures 139. Furthernore, the
"planar"” web 100 9

10

15

20

25

30

35

greater than about 5 mm, preferably about 10 mm to about 30 mm, and
most preferably about 20 mm. For heavier-flow sanitary napkins, the
width of the central portion is more than about 10 mm, preferably
about 20-60 mm, and most preferably about 40 mm. The ratio of the
width of the central portion 80 to the total the lateral width of the
remainder of the sanitary napkin can vary based on the width of the
outer portion 70. The ratio is preferably about 4:1 to about 1:4,
more preferably from about 2:1 to about 1:2. It has been found that
such shapes and area for the central portion 80 are desirable from a
product performance, process, and aesthetic standpoint. However,
other shapes and various areas are bossible in the design of the
central portion 80. For example, each strip 74, 76 can have a
non?paralle1 edge, or ‘can meet at or inward from either or both
longitudinal edges 31 to define a circular central portion. In
addition, the central portion may have a variety of shapes, such as
oval, oblong, elliptical, dog-bone, diamond, triangular, etc. So long
as the central portion is sufficiently large to permit passage of most
of -.the fluids deposited onto the topsheet 24 to the absorbent core,
the particular arrangement, configuration, or shape of the central
portion is not critical.

In a particularly preferred embodiment, shown in Figure 2, the

outer portion 70 and the central portion 80 are formed from a unitary
web of thermoplastic material. Therefore, no separate bonding,
attachment or securement means is required to secure the outer portion
70 to the central portion 80.

Alternatively, the outer portion 70 and the central portion 80
may be comprised of separate webs secured to one another. The outer
portion 70 miy be secured to the central portion 80 such that the
edges of the webs abut one another. This would result in a topsheet

"similar to that of Figure 2 except that the outer portion 70 would be

secured to the central portion 80 by fusion bonding, adhesive
attachment of the layers, or by any other securement means. The
bonding of the outer portion 70 to the central portion 80 can prevent
the outer portion 70 from being torn or from rolling back onto itself
at edges 74a, 76a thereby imparting an uncomfortable feeling. Fusion
bonding includes heat bonding, ultrasonic bonding and the like. Heat
bonding is the preferred means for securing the outer portion 70 and

omee 23 AUG 1996
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di fferent

non- debosse
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orm macr oscopically expanded web 118 is wused to form

ally expanded web 130. However, web 130 exhibits

tactile response, particularly when one touches the 10

a

d land areas of the web. This is because of the difference in.

of the volcano-like surface aberrations 120. The

m croapertured surface aberrations 120 of web 130 are oriented so.that

m croapertured surface aberrations 120 face inwardly and formthe pad

contracting
process for
commonl y as
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surface of the nacroscoplgglly expanded web 120. 15 The
RAO ERiral foReiohels i5NBita & 9een? AR o 'Faﬂ'r§céa‘ﬂsg
rro et ‘a eptenber

Referring now to Figure ZA, another preferred embodiment of a
sanitary napkin 220 is illustrated. The sanitary napkin 220
preferably comprises a 1liquid pervious topsheet 224, a liquid
impervious backsheet 226 joined with topsheet 224, and an absorbent
core 228 positioned between the topsheet 224 and the backsheet 226.
The sanitary napkin has an adhesive fastening means 238 secured to the
backsheet 226 and removable release liner 239 covering the adhesive
fastening means 238. The topsheet 224 has a central zone 234 and -an
outer zone 236. The topsheet 224 comprises an outer portion 270 and
the central portion 280. The outer portion 270 is generally located
in the outer 2one 236 and a central portion 280 is generally located
in the centrql zZone 238. The outer portion 270 is comprised of two
strips 274, 276. The two strips 274, 276 of the outer portion 270 are
spaced apart and on top of the central portion 280. In this
configuration the topsheet 224 1is comprised of three separate
portions, i.e., the two outer portions and the central portion, bonded
together by any of the methods mentioned above. The outer portion 270
and the central portion 280 are spot-bonded at a plurality of

positions along the inner edge 274a, 276a of each strip 274, 276

respectively with a heat bond. The heat bond provides an embossed
seal pattern that can also convey an aesthetic effect on its pattern
such as a flower, a leaf, and the like.

Referring now to Figure 2B, another preferred embodiment of a
sanitary napkin 280 is illustrated. The'sanitary napkin 280 comprises
a unitary web 281 which forms a portion of the topsheet 283 and the
backsheet 282. The topsheet pdrtion 283 of unitary web 281 has a
central zone 287 and an outer zone 288. The topsheet has an outer
portion 290 and a central portion 291. -The outer portion 290 is
generally located in the outer zone 288. ‘The central bortion 291 is
generally located in the central zone 287. A liquid impervious
backsheet portion 282 forms a portion of the unitary web 28l. The
unitary web 281 is sealed together along the edges of the backsheet
portion 282 to form the tubular 1i{ke structure of the sanitary napkin
280. An absorbent core 284 is positioned within the tubular structure

and between the topsheet portion 283 and the backsheet portion 282 of

) — N : This is the replacement sheet
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for the central portion 80 because they are pervious to |iquids and 20

“yet non-absorbent. Thus, the surface of the nmacroscopically-expanded,
apertured fornmed-filmwhich is in contact with the body renmains dry and is
confortable to the wearer. Suitable macroscopically-expanded, apertured
formed-filnms are described in U S. Patent 3,929,135 issued to Thonpson on
Decenber 30, 1975; U.S. Patent 4,324,426 issued to 25 Mul | ané et al. on
April 13, 1982; U. S. Patent 4,342,314 issued to Radel et al. on August

3, 1982; and U S. Patent 4,463,045 issided to Ahr, et al. on July 31, 1984.
I'n a particulth®|Ypipanar web Z8lenthsdiadaasivaffastening means 285\ isntsPesred 3B t he
central portithe Bitkskeetolportivad 282 bhethenganitaepi fdpkhy, 280<paRestabrpert ur ed

formed-film reféile 'Iiinu %tsr%v%qs tlilenadheﬁ\gu?fstenﬁfg meanIhf‘BS to keep it
from sticking to a surface other then the crotch portion of the

5 . undergarment prior to use.

As mentioned earlier herein, the outer portion provides the user
friendly function of the topsheet. Preferably, the outer portion
comprises a microapertured polymeric web which exhibits a soft and
silky tactile impression. An example of such a structure is disclosed

10 in U.S. Patent 4,629,643 issued to Curro et al. on December 16, 1986,
which is incorporated herein by reference. Figure 3 is a greatly
enlarged perspective illustration of a segment of a “planar"
microapertured web 100 generally in accordance with the teachings of
Curro et al. The term "planar", as used herein refers to the overall

15 condition of the web, ribbon or film when viewed by the normal naked
eye on a macroscopic scale. In this context "planar® webs, ribbons
and films may include webs, ribbons and films having a fine scale, yet
visible, pattern of surface aberrations on one or both sides thereof,
the surface aberrations comprising said visible pattern not being

20 individually discernible to the normal naked eye when the
perpendicular distance between the viewer’s eye and the plane of the
web is about 12 inches. As can be seen from Figure 3, the soft and
silky feeling web 100 exhibits a pattern of discrete volcano-like
surface aberrations 120. Each of thé surface aberrations 120 has its

o5, amplitude oriented substantially perpendicular to the surface in which
the surface aberration originates. An aperture 125 is provided
substantially coincidental with the maximum amplitude of each surface
aberration 120. In addition, the volcano-1ike apertures are typically
in the form of a thin, irregularly shaped petals 126.

30 The existence of the microapertures 125 at the center of each of
the surface aberrations 120 greatly reduces the resistance to collapse
of each of the individual surface aberrations 120. In addition, the
irregular nature of the petals 126 formed about the periphery of
microapertures 125, and the pliable nature of the thinned petals 126

35 contribute to the soft and silky tactile perception of the
‘microapertured polymeric "planar" web 100.
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_macroscopi cal ly, expanded, apertured forned-film400 is generally in

accor dance

4,342, 314 issued to Radel et al. on August 3, 1982. The 35
macroscopi cal | y, expanded, apertured fornmed-film400 illustrated in Figure
9 exhibits a multiplicity of apertures, e.g., apertures 411, which are
formed by a multiplicity of intersecting fiber-Ilike 14 el enents,

e.g., elements 412, 413, 414, 415 and 416,

with the teachings of comonly assigned U S. Patent

the flrst surface 420 of the forned-fid m web. Each

10
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25

30

35

//II/I///III/////I/I//I”i7M

In a particularly preferred embodiment, the micrbapertured
*planar" web 100, forming the outer portion of the topsheet, is
"macroscopically expanded® to form a three-dimensional polymeric web.
The'term"macroscopica1ly expanded”, as used herein refers to webs,
ribbons and films which have been caused to conform to the surface of
a three-dimensional forming structure so that both surfaces thereof
exhibit a three-dimensional pattern of surface aberrations
corresponding to the macroscopic cross-section of said forming
structure, the surface aberrations comprising said patterns being
individually discernible to the normal naked eye, i.e., a normal eye
having 20/20 vision unaided by any instrument that changes the
appearance, size or distance of an object or otherwise alters the
visual powers of the eye, when the perpendicular distance between the
viewers eye and the plane of the web is about 12 inches. Such
macroscopically expanded webs, ribbons and films are typically caused
to conform to the surface of said forming structure by embossing,
i.e., when the forming structure exhibits a pattern comprised of
primarily of male projections, by debossing, i.e., when the forming
structure exhibits a pattern comprised of primarily female capillary
networks, or by extrusion of a resinous melt directly onto the surface
of a forming structure of either type.. i

Exemplary 'macroécopically expanded® webs are those generally
taught in U.S. Patent 4,342,314 jssued to Radel et al. on August 3,
1982, said patent being hereby incorporated herein by reference.
Macroscopic expansion 1is preferably carried out by orienting _the
microapertured surface -aberrations 120 so that microapertures 125 form
the skin contacting surface of the macroscopically expanded web 118,
as generally shown in Figure 4. The resilience imparted by
macroscopic expansion of the web is superposed on that exhibited by
the microapertured surface aberrations 120 of "planar® web 100.

Macroscopic debossments 117 in web 118 may be of any particular
shape and size desired by creating a forming structure as generally
taught by commonly assigned U.S. Patent 4,395,215 issued to Bishop on-
July 26, 1983 and hereby incorporated herein by reference. The end
walls of the debossments 117 have been ruptured to form macroscopic
apertures 119. This may be accomplished by using a forming structure
of the type disclosed in the aforementioned commonly assigned U.S.

Date: '2 3 M“G 19@
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 fiber-like el enent conprises a base portion, e.g., base portion 421,

| ocated in plane 422. Each base portion has a sidewall portion, e.g., 5
sidewall portions 423, attached to each edge thereof. The sidewall portion
- extends generally in the direction of the second surface 425 of the web.
The intersecting sidewall portions of the fiber-like elenments are
i nterconnected to one another internediate the first and secofid surfaces of
the web, termnating substantially cgncurrently 10 wi th one another in

1 .
e e o2l DI EEOA B L2 e BF ST Jhlth EPBCBHSLEANERIET
in the pl anebyorefemencgecond surface to form apertures 419 in the second
surface 425 of 4@ vwdd 1301e shawi | liar YFigirevorsk €Xibity mad Rhycriokeopic
'nt er(:Or"1eCté¥%s§J§gg¥¥%hlgJ%gﬁéflgrE%milar to that of web 118, shown in Figure 4.

5 The end walls of macroscopic debossments 137 have been ruptured to
form macroscopic apertures 139. Furthermore, the “planar™ web 100
used to form macroscopically expanded web 118 is used to form
macroscopically expanded web 130. However, web 130 exhibits a
different tactile response, particularly when one touches the

10 non-debossed land areas of the web. This {is because of the difference
in orientation of .the volcano-like surface aberrations 120. The
microapertured surface aberrations 120 of web 130 are oriented so that
microapertured surface aberrations 120 face inwardly and form the pad
-contacting surface of the macroscopically expanded web 120.

15 The process for producing the webs shown in Figures 4 and 5 is
disclosed in commonly assigned U.S. Patent 4,609,518 issued to Curro
et al. on September 2, 1986 which is incorporated herein by reference.

Macroscopically-expanded, apertured formed-films are prefefred
for the central portion 80 because they are pervious to liquids and

20 Yyet non-absorbent. Thus, the surface of the macroscopically-expanded,
apertured formed-film which is in contact with the body remains dry
and is comfortable to the wearer. Suitable macroscopica]1y-expan§ed,
apertured formed-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

25 Mullane et al. on April 13, 1982; U.S. Patent 4,342,314 szued to
Radel et al. on August 3, 1982; and U.S. Patent 4,463,045 issued to
Ahr, et al. on July 31, 1984. Each patent is incorporated herein by
‘reference. . :

In a particularly preferred embodiment of the present invention,

30 the central portion 80 is comprised of the macroscopically, expanded,
apertured formed-film 400 illustrated in Figure 9. The
macroscopically, expanded, apertured formed-film 400 is generally in
accordance with the teachings of commonly assigned U.S. Patent
4,342,314 issued to Radel et al. on August 3, 1982. The

35 macroscopically, expanded, apertured formed-film 400 i1lustrated in
Figure 9 exhibits a multiplicity of apertures, e.g., apertures 411,
which are formed by a multiplicity of intersecting fiber-like
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15 allows for free transfer of fluids fromthe first surface of the web
‘directly to the second of the web without lateral transnission of the fluid
between adjacent capillary networks. In a particularly preferred -
ertbodi ment, the base portion 421 includes a mcroscopic pattern of surface
aberrations 428, generally 20 In accordance wth teachings of
connnnly assigned U S. Patent 4,463,045 issued to Ahr et al. on July 31,
1984. - The m croscopic pattern of surface aberrations 428 provides a

lsygflgap;'yg"lyer}@g&tgl D5, VL 1y ALE alenid U5 R, {BebigRleddyod 1ol dont

surface ~ of onet H&?the'(':e"d‘t the f‘“ﬁa&'ﬂ‘cfi%pﬁzea? }he f—ﬂ!‘mﬂ‘r@éb' "ebapéF'E’Ured
formed-film mbén-amkémleﬁenlnydﬁn@phsdsl @ baseaporitdodicley.l, i basiedpdrtaes fael,

located in plane 422. Each base portion has a sidewall portion, e.g.,
5 sidewall portions 423, attached to each edge thereof. The sidewall
portion extends generally in the direction of the second surface 425
of the web. The intersecting sidewall portions of the fiber-like
elements are interconnected to one another intermediate the first and
second surfaces of the web, terminating substantially concurrently
10 with one another in the plane 426 of the second surface. Preferably,
the 1interconnected sidewall portions 423 terminate substantiaily
concurrently with one another in the plane of the second surface to
form apertures 419 in the second surface 425 of the web. The
capillary network 429 formed by the interconnected sidewall portions
15 allows for -free transfer of fluids from the first surface of the web
directly to the second of the web without lateral transmission of the
fluid between adjacent capillary networks.
In a particularly preferred embodiment, the base portion 421
includes a microscopic pattern of surface aberrations 428, generally
20 in accordance with teachings of commonly assigned U.S. Patent
4,463,045 issued to Ahr et al. on July 31, 1984. The microscopic
pattern of surface aberrations 428 provides a substantially non-giossy
visible surface when the web is struck by incident 1ight rays.
In a preferred embodiment of the presént invention, the body
25 surface of the central, macroscopically expanded, apertured
formed-film portion 80 is hydrophilic so as to help liguid transfer
through the central portion 80 faster than {f the body surface was not
hydrophilic. This will diminish the 1ikelihood that menstral fluid .
will flow off the topsheet rather than following into and being
30  absorbed by the absorbent core. In a preferred embodiment, surfactant
is incorporated into the polymeric material of the central formed-film
portion 80 such as described in U.S. Patent Application Serial No.
07/794,745 entitled °®Absdrbent Article Having a Nonwoven Apertured
Film Cover Sheet" filed on November 19, 1991 by Aziz, et al.
35 Alternatively, the body surface of the central portion 80 can be made
hydrophilic by treating it with a surfactant such as described in U.S.
Patent 4,950,264 issued to Osborn on August 21, 1991 and U.S. Patent

l ’" Taced This is the replacement sheet
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_through the central portion 80 faster than if the body surface was not
hydrophilic. This wll dimnish the Iikelihood that nenstral fluid wll
fLow of f the topsheet rather than follow ng into and being 30 absor bed
by the absorbent core. 1In a preferred enbodinent, surfactant is

i ncorporated into the polyneric mateybal of the central formed-filmportion
80 such as described in PCT Patent Application, publication No. WO 93/09749
entitfed. "Absorbent Article Having a Nonwoven Apertured Film Cover

Sheet " wi §5009,653i dssded toOf0sborOoveaniApril 239, 1991984dth 3&f whidht erenati vel y,

t he body su Féorated lon 80 can be made hydrophilic by
treating i th\i/‘\?t a esu??';aeg'?;grﬁ @éﬁeggﬁés' described in U S. Patent 4,950, 264

i ssued to Osbor ' dnPaxtjautardy prederred embodigentnfothe present invention

the topsheet 24 is preferably of a unitary construction. That is,

5 outer portion 70 and central portion 80 are made of a single web such

that no seaming and or fusing is requiréd to join the outer portion 70

to the central portion 80. Figure 6 {is a simplified schematic

illustration of a particularly preferred process for forming a unitary

polymeric web -containing a pattern of micrbapertured surface

10 aberrations on the outer portioft 70 and *macroscopically expanded"

three-dimensional apertures in the central portion 80 of the topsheet

24. In a particularly preferred process the outer portion 70 in

addition to being microapertured 1is also formed into a

. "macroscopically expanded" structure similar to that of the central
15 portion 80. _ o

- In particular, a web of substantially- smooth flat polymeric

material 501 is fed from a supply roll 502 onto the surface of a woven

wire support member 505 which rotates about a stationary vacuum

chamber 510. The cross-section of the incoming web 501 is shown in

20 greatly enlarged f_om in the inset of Figure 6A. A high pressure

liquid jet nozzle 515. is directed to a portion of the exposed surface

of a substantially smooth flat film 501 intermediate a pair of baffles

512, 514 as the web traverses the vacuum chamber. The high pressure,

. f.e., preferably at least about 800 psig jet of 'Iiduid 520 causes the

25 smooth flat web 501 to assume the general contour of the knuckle

pattern of the woven wire support member 505. In addition, because

the intricacies formed by the intersecting filaments are unsupported,

~ the fluid jet causes rupture at those portions of web 501 coinciding

with the interstices in the woven wire support structure 505, thereby

30 producing a “planar® microapertured web 610 1in those portions

corresponding with fluid nozzle jet 515, a segment of which {s shown

in greatly enlarged form in the inset of Figure 6B. A portion of the

web 610 exhibits a multiplicity of ‘fine scale surface aberrations 620

generally similarly aberrations 120 of web 100. The microapertures

'35 625 coincide with the point of maximum amplitude of the surface

aberrations 620. Thus, portions of web 610 are substantially

identical to web 100 shown generally in Figures 4 and 5. It should be

This is the replacement sheet
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15 5,009, 653 issued to Gsborn on April 23, 1991. In a particularly
"preferred enbodi nent of the present invention the topsheet 24 is preferably
of .a unitary construction. That is, 5 outer portion 70 and central
parti-on 80 are nmade of a single web such that no seam ng and or fusing is’
required to join the outer portion 70 to the central portion 80.

Figure 6 is a sinplified schematic illustration of a particularly
preferred process for formng a unitary polynmeric web containing ‘a
pattern of mcroapertured surface 12 aberrations on the outer portion
70 and macr oyodgyistedd \thak thedeentral portion 680 of web 610 corresponds with

the central portion 80 of the topsheet 24 while the outer portions 670
generally correspond'uith the outer portions 70 of the topsheet 24.
The web 610 is removed from the surface of woven wire forming
g  Structure 505 and passed about idler roil 615.

The web 610 is forwarded with surface aberrations 620 generally
outwardly oriented about the periphery of a macroscopic patterned -
three-dimensional forming structure 705 which rotates about a second

. stationary vacuum chamber 710. A second high pressured liquid nozzle

10 715 is lqcated intermediate stationary baffles 712, 714. High

: pressure liquid nozzle 715 applies a high pressure, i.e., preferably

at least about 400 psig, liquid jet 720 substantially across the

entire width of "planar" web 610. The high pressure liquid jet 720

causes macroscopic expansion of the “pianar" web 610 to a

15 three-dimensional configuration generally resembling that of the
forming structure 705 prior to removal about idler roll 716.

A greatly enlérged segment of the resulting macroscopically
expanded and macroscopically apertured multi-zone web 718 is shown in
the inset of Figure 6C. The macroscopically expanded web 718 exhibits

20 a multiplicity of debossments 717 é;ch having a macroscopic aperture
719 located at fts lowermost end. The microapertured surface
aberrations 620, -located in the outer portion 670, are outwardly
oriented during the macroscopic expansion process so that the skin
contacting surface of the macroscopically expanded web 718 comprises

o5  the edges of the microapertures 625 formed in each of the surface
aberrations 620.

A greatly enlarged segment of an alternative macroscopically
apertured multi-zone web 720 is shown in Figure 6D. The web 720
exhibits a multiplicity of debossments 727 each having a macroscopic

30 aperture 729 located at its lowermost end. The microapertured surface
aberrations 620, located in the outer portion 670, are inwardly
oriented during the macroscopic expansion process.

A greatly enlarged segment of another embodiment of a
macroscopically apertured multi-zone web 730 is shown in Figure 6E.

35 The web 730 exhibits a multiplicity of debossments 737 each having 2
macrascopic aperture 739 located at {its lowermost end. The web 730
has a central portion 680 and an outer portion 670. Outer portion 670
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LY

t hree- di nensi onal apertures in the central portion 80 of the topsheet 24.
‘In a particularly preferred process the outer portion 70 in addition to
bei ng m croapertured S al so f ormed into a macroscopical ly
expanded structure simlar to that of the central 15 portion 80. In.
particular, a web of substantially snooth flat polyneric material 501
is fed froma supply roll 502 onto the surface of a woven wire support
menber - 505 which rotates about a s{p tionary vacuum chanber 510. The

crotSf] secti ?nifstdbbevm@omﬁag ameﬁaréplodtsrs peMAord Ne7R0 analreasfabnenbacaed form
:jlnrec':a e:jntS g ao 3?%'P§z£ofﬁﬁ@°‘é@pg§e‘g {ﬁi‘ﬁé{ékgf?%be s‘{fﬂg'fa gﬁzrﬁ? Jsg?m%t h flat

film501 intewehed3®icornesponds witthithef candral portion of the topsheet whﬂe the

outer portion 670 genérally corresponds with outer portions of the

5 topsheet on the absorbent article. The microapertured surface

aberrations 620 located in the first and second outer portions 672,

674 are outwardly oriented during the macroscopic expansion process so

that the skin contacting surface of the macrcscopically expanded web

730 comprises the edges of the microapertures 625 formed in each of

10 the surface aberrations 620. The first outer portion 672 has been

macroscopically expanded and microapertured. Thus, the first outer

portion 672 provides a user friendly surface while maintaining some

ability to transmit fluids therethrough. The second outer portion 674

merely has microapertures thereon providing a user friendly surface.

15 The second outer portion 674 may serve as a portion of the topsheet

- and as the backsheet as it is substantially less pervious to the

passage of fluids. For example, the second outer portion may servé as

the backsheet 282 on the sanitary napkin 280, illustrated in Figure

2B, since it has no macroscopic apertures and is therefor

o0 Substantially impervious to the passage of fluids.

The size of the macroscopic debossments and apertures located in
the central portion, and within the outer portion in some embodiments,
may be of uniform size throughout the the web. The macroscopic
debossments and apertures may also be of uniform size within their

25 respective zones, i.e., the macroscopic debossments and apertures may
be or uniform size within the central zone but different from the
macroscopic debossments and apertures within the outer zone. The
macroscopic apertures and debossments ‘max be of varying size

_ throughout the respective zones, i.e., they may be of a larger size
39 Within the central zone and gradually decreasing as they move through
, the central zone toward the outer zone of the topsheet. The
manufacturer has the ability to select various debossment and aperture
sizes to produce the desired fluid handling characteristics of the
topsheet. For example, the fluid handling characteristics might be

35 selected different for a pantiliner verses a sanitary napkin.

The absorbent core 28 may be any absorbent means which is capable
of absorbing or retaining liquids (e.g., menses and/or urine). As

- | | " unt sheet
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512, 514 as the web traverses the vacuum chanber. The high pressure, i.e.
preferably at |east about 800 psig jet of liquid 520 causes the 25 snpoth
fl-at web 501 to assune the general contour of the knuckle pattern of the-
woven W re support nenber 505. |In addition, because the intricacies forned
by the intersecting filaments are unsupported, the fluid jet causes rupture
at those portions of web 501 coinciding wwth the interstices in the woven’
W re support structure 505, thereby 3Qg producing a "planar"

m cr oaper t ur ownyim Figre 1, the tahsenbenty)Gore 38 has i bedypsurfiane, Wi garmehtui d

nozzl e {c et S&Maae.sesgaenéc:qa&,\A&\:‘cdcfénasmﬁgmgq Oriha ﬁl_fs‘g?‘?énit eahlﬂzaeﬁ.a; obd" ip the
1oe! o o SHbfughEtory B4 e Y5 AP Bkt Tp o Bbanlant 20 o
web 100. Thévali.cheuygtassyrdeg bone, asymmetric, etc.) and from a wide variety
5 of liquid-absorbent materials commonly used in sanitary napkins and
other absorbent articles such as comminuted wood pulp which is
generally referred to as airfelt. Examples of other suitable
absorbent materials include creped cellulose wadding; meltblown
polymers includipg coform; chemically stiffened, modified or
10 cross-linked cellulosic fibers; synthetic fibers such as crimped
polyester fibers; peat moss; tissue including tissue wraps and tissue
laminates; absorbent foams; absorbent sponges; superabsorbent
polymers; absorbent gelling materials; or any equivalent material or
combinations of materials, or mixtures of these.
15 The configuration and construction of the absorbent core may also
~  be varied (e.g., the absorbent core may have varying caliper zones
(e.g., profiled so as to be thicker in the center), hydrophiHic
gradients, superabsorbent gradients, or Jower density and lower
average basis weight acquisition zones; or may comprise one or more
20 layers or structures). The total absorbent capacity of the absorbent
core should, however, be compatible with the design loading and the
intended use of the sanitary napkin.. Further, the size and absorbent
capacity of the absorbent core may be varied to accommodate different
uses such as incontinence pads, pantiliners, regular sanitary napkins,
25 or overnight sanitary napkins.

Exemplary absorbent structures for use as the absorbent core of
the present invention are described in U.S. Patent 4,950,264 entitled
“Thin, Flexible Sanitary Napkin® issued to Osborn on August 21, 1990;
U.S. Patent 4,610,678 entitled “High-Density Absorbent Structures®

30 1issued to Weisman et al. on September 9, 1986; U.S. Patent 4,834,735
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisitior Zones®, issued to Alemany et al. on May
30, 1989; and European Patent Application No. 0 198 683, The Procter &
Gamble Company, published October 22, 1986 in the name of Duenk, et

35 al. Each of these patents are incorporated herein by reference.

The backsheet 26 is impervious to liquids (e.g.. menses and/or
urine) and 1is preferably manufactured from a thin plastic film,

\
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35 625 coincide with the point of maxi mum anplitude of the surface
“aberrations 620. Thus, portions of web 610 are substantially
identical to web 100 shown generally in Figures 4 and 5. It should be.
understood that the central portion 680 of .web 610 corresponds with the
central portion 80 of the topsheet 24 while the outer portions 670
generally correspond with the outer portions 70 of the topsheet 24. The web
610 is-renoved fromthe surface of woven wire formng 5 structure 505
and passed about idler roll 615. The yeb 610 is forwarded with surface

aberrations S3Qo@N6tr¥r! ¥iexible 1iquid impervious materials may also be used.
As used herein, the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and contours
of the human body. The backsheet 26 prevents the exudates absorbed

s and contained in the absorbent core 28 from wetting articles which
contact the sanitary napkin 20 such as pants, pajamas and
undergarments. The backsheet 26 may thds comprise a woven or nonwoven
‘material, polymeric films such as thermoplastic films of polyethylene
or polypropylene, or composite materials such as a film-coated

10 nonwoven material. Preferably, the backsheet 26 is a polyethylene
film having a thickness of from about 0.012 mm (0.5 mil) to -about
0.051 mm (2.0 mils). ~ Exemplary polyethylene films are manufactured by
Clopay Corporation of Cincinnati, Ohio, under the designation P18-0401
and by Ethyl Corporation, Visqueen Division, of Terre Haute, Indiana,

~15 under the designation XP-39385.- The backsheet 26 is preferably
embossed and/or matte finished to provide a more clothlike appearance.
Further, the backsheet 26 may permit vapors to escape from the
absorbent core 28 (i.e., breathable) while still preventing exudates
from passing through the backsheet 26.

20 The backsheet 26 and the topsheet 24 are positioned adjacent the
garment surface and the body surface, respectively, of the absorbent
core 28 and are preferably joined thereto and to each other by
attachment means (not shown) such as those well known in the art. For
example, the backsheet 26 and/or the topsheet 24 may be secured to the

25 absorbent core 28 or to each other by a uniform continuous layer of
adhesive, a patterned layer of adhesive, or an array of separate
1ines, spirals, or spots of adhesive. Adhesives which have been found
to be satisfactory are manufactured by H. B. Fuller Company of St.
Paul, Minnesota under the designation HL-1258 or H-2031. The

30 attachment means will preferably comprise an open pattern_network of
filaments of adhesive as is disclosed in U.S. Patent 4,573,986
entitled °"Disposable Waste-Containment Garment®, which issued to -
Minetola, et al. on March 4, 1986, and which is incorporated herein by
reference. An exemplary attachment means of an open pattern network

35 of filaments comprises several lines of adhesive filaments swirled
into a spiral pattern such as illustrated by the apparatus and method

shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
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outwardly oriented about the periphery of a macroscopic patterned

t hree-di nensional formng structure 705 which rotates about a second .
stationary vacuum chanber 710. A second hi gh pressured |iquid nozzle 10

715 is located internediate stationary baffles 712, 714. Hi gh
pressure |liquid nozzle 715 applies a high pressure, i.e., preferably at

| east about 400 psig, liquid jet 720 substantially across the entire width
of "planar” web 610..The high pressure quuid jet 720 causes nmcroscopic -
expansion of the "planar" web 610yt a three di mensi onal

ortor ror ;ﬁﬂﬁl;gilﬁy*oﬁ"‘e?%@”B st tt°ea{ ik "3 808 ”‘*’"@é? ot of the
resulting ma afcB9d, @86 i ?ﬁi’éi’(fé’c presics yma'bé\et& d939
mul ti-zone welBadhl8of s thiasewn patents are incorporated herein by reference.
Alternatively, the attachment means may comprise heat bonds, pressure
5 bonds, ultrasonic bonds, dynamic mechanical bonds, or any other
suitable attachment means or combinations of these attachment means as
are known in the art.
_ In use, the sanitary napkin 20 can be held in place by any
support means or attachment means well-known for such purposes.
10 Preferably, the sanitary napkin is placed in the user’s undergarment
or panty and secured thereto by a fastener such as an adhesive 38.
The adhesivg 38 provides a means for securing the sanitary napkin 20
in the crotch portion of the panty. Thus, a portion or all of the
outer surface of the backsheet 26 is coated with adhesive. Any
~ 15 adhesive or glue used in the art for such purposes can be used for the
adhe;ive herein, with 6ressure-sens1tive adhesives being preferred.
Suitable adhesives are Century A-305-1V manufactured by the Century
Adhesives Corporation of Columbus, Ohio; and Instant Lock 34-2823
manufactured by the National Starch and Chemical Company of
20 Bridgewater, NJ. Suitable adhesive fasteners are also described in
U.S. Patent 4,917,697. Before the sanitany napkin 20 is placed in
use, the pressure-sensitive adhesive 38 is typically covered with a
removable release liner 39 in order to keep the adhesive 38 from
drying out or adhering to a surface other:than the crotch portion of
25 the panty prior to use. Suitable release liners 39 are also described
in the above-referenced U.S. Patent 4,917,697. Any commercially
available release liners commonly used for such purposes can be
utilized herein. Non-limiting examples of suitable release liners are
BL3OMG-A Silox EI/O and BL30OMG-A Silox 4P/0 both of which- are
30 manufactured by the Akrosil Corporation of-Menasha, WI. The sanitary
- napkin 20 of the present invention is used by removing the release
Tiner 39 and thereafter placing the sanitary napkin 20 in a panty so
that the adhesive 38 contacts the panty. The adhesive 38 maintains
the sanitary napkin in its position within the panty during use.
35 Referring now to Figure 7, the sanitary napkin 730 may also be
provided with two flaps 734 each of which are adjacent to and extend
laterally from the side edge of the absorbent core. The flaps 734 are
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the inset of Figure 6C. The macroscopically expanded web 718 exhibits 20

a nultiplicity of debossnents 717 each having a macroscopi c aperture 719
located at its |owernost end. The mcroapertured surface
aberrations 620, located in the outer portion 670, are outwardly oriented
during the macroscopi c expansi on process so that the skin contacting
surface of the macroscopically expanded web 718 conprises 25 t he -edges of
the m croapertures 625 forned in each of the surface aberrations 620. A
greatly enl arged segnent of an alternati ¥ macroscopically apertured

nul ti-zone web vandiguredhtanrdriape Fovenr dhmdgesTinf LB weaverishpaatiss qin the

nultiplicity ofcrbeblwosegrint so 44t eehfiapyi?39 Fren@ieposedobituedd the Hages Wre 729
| ocated at its ‘:hOeWSHFQ?Is ﬁgn%ies-rarr]ﬁ mechqggse‘rt ured' surface

The flaps serve at least two purposes. First, the flaps 734 help

5 serve to prevent soiling of the wearer’s body and panties by menstrual
fluid, preferably by forming a double wall barrier along the edges of
the panty. Second, the flaps 734 are preferably provided with
attachment means on their garment surface so that the flaps can be
folded back under the panty and attached to the garment facing side of

10 the panty. In this way, the flaps 734 serve to keep the sanitary’
napkin 720 properly positioned in the panty.

The flaps 734 can be constructed of various materials including
materials similar to the topsheet, backsheet, tissue, or combination
of these materials. Preferably, the topsheet portion of flaps 734

. -15 will be comprised of the same material forming the outer portion 770
of the topsheet and more specifically will be a continuation of the
outer portion 770 extending from the central portion 780 to the
longitudinal edge of the sanitary napkin 720. The outer portion 770
will be joined with the central portion 780 in a manner similar to

op that discussed above. Further, the flaps 734 may be a separate
element attached to the main body of the napkin or can comprise
extensions of the topsheet and backsheet (i.e., unitary). A number of
sanitary napkins having flaps suitable or adaptable for use with the
sanitary napkins of ‘the present invention are disclosed in U.S.

25 4,687,478 entitled "Shaped Sanitary Napkin With Flaps®, which issued
to Van Tilburg on August 18, 1987; U.S. 4,589,876 entitled “"Sanitary
Napkin®, which issued to Van Tilburg on May 20, 1986; and U.S.
4,608,047, entitled "Sanitary Napkin Attachment Means", which issued
to Mattingly on August 26, 1986. Each of these patents are

30 .incorporated herein by reference. :

While particular embodiments of the present invention have been
i1lustrated 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. It is therefore

35 intended to cover 1in the appended .claims all such changes and
modifications that are within the scope of this invention.
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_aberrat|0n5-629-+ﬁcated in fhe outer portlon 670, are inwardly orlented

during the macro on process. A greatly enlarged segnent of
anot her enboﬂlm E‘W‘g copically apertured multi-zone web 730 is
shown in Fig

hes web 730 exhibits a nmultiplicity of debossnents
737 each haV|ng a nacroscoplc aperture 739 located at its |owernost end.

The web 730 has a central portion 680 andZ2an outer portion 670. Quter
portion 670 17¥pas i isdpimedetsiinto a first outer portion 672 and a second
outer

1. A multi-zone, unitary, polymeric web having a liquid
pervious central zone and an outer zone extending outwardly
from and contiguous with said central zone, said web
characterized by:

(a) a central portion located substantially in said
central zone, said central portion including a plurality
of macroscopically expanded apertures, said
macroscopically expanded apertures transmitting bodily
fluid deposited on said web; and

(b) an outer portion located substantially in said
outer zone, said outer portion including a plurality of
microapertures exhibitiﬁg a soft and silky tactile
impression.

2. The multi-zone, unftary, polymeric web of Claim 1
wherein said web is a topsheet on an absorbent article.

3. The multi-zone, unitary, polymeric web of Claim 1
wherein said outer portion includes a first outer portion and
a second outer portion, said second outer portion extends
laterally from and contiguous with said first outer portion.

4. The multi-zone, unitary, polymeric web of Claim 3
wherein said first outer portion and said second outer portion
form a topsheet on an absorbent.article.

§. The multi-zone, unitary, polymeric web of Claim 3
wherein said second outer portion forms a backsheet on an
absorbent article.

6. An absorbent article comprising:

(a) a liquid pervious, unitary, topsheet having a
central zone and an outer zone extending outwardly from
and contiguous with said centra] zone, said topsheet
characterized by:

This Sheet Has Been Replaced
ﬁ This is the replacement sheet

(I

caer 23 AUG 199



portion 674. I-t-shout-d-be -underst ood t hat the central portion 680 of web

730 correspond central portion of the topsheet while the outer
portion 670 ge ﬂﬁall l fmr"ﬂl mps with outer portions of the topsheet on

the absorbent m croapertured surface aberrations 620
| ocated in the first and second outer portions 672, 674 are outwardly
oriented during the nmacroscopi c expansion grocess so that the skin
contacting surface of the nacroscopically xpanded web 730 conpri ses the
edges of the mcroapertures 625 formed in ‘each of 10 t he surface

aberrations 620. The first Ouéﬁﬂ ap&rn#ﬂn mgo*qgca%gns'{@%ndz%g qﬁl |y

expanded and m'cr oapert ured. st outer provi des a
.~ user friendly surface whi |81%¢W5$h|2ﬁ©e-sw eantrat y’°fH°PrHﬁ§H4’t“9fFU| ds

t heret hrough. The second opltueal{tyr of omacvéscopically expanded apertures,
said macroscopically expanded apertures transmitting
bodily fluids deposited on said topsheet, and

(ii) an outer portion located substantially in

said outer zone, said outer portion including a

plurality of microapertures exhibiting a soft and

silky tactile impression;

(b) a liquid impervious backsheet joined to said
topsheet; and

(c) an absorbent core having side edges positionéd
between said topsheet and said backsheet.

7. The absorbent article of Claim 6 wherein said
backsheet includes a plurality of microapertures exhibiting a
soft and silky tactile expression.

8. The absorbent article of Claim 7 wherein said
topsheet and said backsheet are made of a single unitary web.

9. The absorbent-article of Claim 6 further Conprising
-a pair of flaps extending laterally outward from said side
edges of said absorbent core.

10. The absorbent article of Claim 9 wherein each said
flap includes a portion of said topsheet and said backsheet.

oct Has Been RT laved This is the replacement sheet
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merely has m croapertures thereon providing a user friendly surface. The
second outer portion 674 may serve as a portion of the topsheet and as the
backsheet as it is substantially |ess pervious to the passage of fl uids.

For exanple, the second outer portion may serve as the backsheet 282 on the
sanitary napkin 280, illustrated in Figurg 2B, since it has no

macr oscopi ¢ apertures and is therefoF%2 substantially inpervious to

t he passage of fluids. The size of the nmacroscopic debossnments and
apertures located in the central portixgurpaite W thin the outer portion in
sone enbodi nents, may be of uniformsize throughout the the web. The

macr oscopi ¢ debossnents and apertures may al so be of uniformsize within

their 25 respecti WBSORBENT IARTICHE IR MUSAIRFUNCTIIONME HoPsiE®TapEr t ur es
nmay

An absorbent article such as a sanitary napkin
having an improved topsheet that provides improved skin

comfort as well as - superior fluid handling
characteristics. Such absorbent articles comprise a
ligquid pervious topsheet, a liguid impervious

backsheet, and an absorbent core positioned betWeen_thg
topsheet and the backsheet. The topsheet has a central
zone and an outer zone extending laterally outwardly from
and contigﬁous with the central =zone. The topsheet
comprises an outer portion located substantially in the
outer zone and a central portion located substantially in
the central zone. The outer portion includes a
microapertured polymeric web which exhibits a soft and
gilky tactile impression. The central portion includes
a macroscopically-expanded, apertured formed-film for the
transmission of bodily fluids deposited on the topsheet.

Figure 1
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.be or uniformsize within the central zone but different fromthe

macr oscopi ¢ debossnents and apertures within the outer zone. The

macr oscopi ¢ apertures and debossnments may be of varying size throughout the
respective zones, i.e., they may be of a larger size 30 wthin the central
zone and gradual ly decreasing as they nove through the central zone
toward the outer =zone- of the topsheet. The manuf acturer has the
ability to select various debossnent and aperture sizes to produce the
desired fluid handling characteristics of 8 topsheet. For exanple, the
fluid handling characteristics mght be 35 “selected different for a
pantiliner verses a sanitary napkin. The absorbent core 28 may be any
absorbent nmeans which is capabl e of absorbing or retaining liquids.(e.g.,
menses and/or urine). As :

—J5—lt——3 4 —p F_35—’
32
70

74
740

Fig.l
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18 shown in Figure 1, the absorbent core 28 has a body surface, a garnent
surface, side edges, and end edges. The absorbent core 28 may be

manuf actured in a wide variety of sizes and shapes (e.g., rectangul ar,
oval , hourgl ass, - dog bone, asymretric, etc.) and froma wide variety 5

of |iquid-absorbent materials comonly used in sanitary napkins and_other
absorbent articles such as conm nuted wood pul p which is generally
referred to as airfelt. Exanpl es é?D/ ot her suitabl e absorbent
materials include creped cellul ose wad |né? mel t bl own '

ST VARNLRR R LAY

e 3o

SRR e
[ WS 2

This is the replacement shesét

Daie: €3 AUG 1995



pol ynmers I ncl udi ng coform chemcally stiffened, nmodi fi ed or
"cross-linked cellulosic fibers; synthetic fibers such as crinped
pol yester fibers; peat npbss; tissue including tissue waps and tissue

| am nat es; absor bent f oans; absor bent sponges; super absor bent
pol ymers; absorbent gelling materials; or any equivalent material or
conbi nations of materials, or m xtures of these. 15 The

configuration and construction of the_absorbent core may al so be varied

10

(e.g., the.absorbent core nmay have vaBy(ﬁb cal i per zones (e.g., profiled so

as to be thicker in the center), hydrophllic gradients, superabsorbent
gradients, or lower density and | ower average basis wei ght acquisition

zones; or may conprise onef®® nore 20 Iaxégs or structures). The total

absorbent capacity of the absqibent 126
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- core should, however, be conpatible with the design | oading and the
"intended use of the sanitary napkin. Further, the size and absorbent
capacity of the absorbent- core may be varied to accomopdate different uses
sych as incontinence pads, pantiliners, regular sanitary napkins, 25 or
overni ght sanitary napkins. Exenplary absorbent structures for use as the
absorbent core of the present invention are described in U S. Patent

4,950, 264 entitled "Thin, Flexible Sanitary Napkin" issued to Gsborn on
August. 21, 1990; U.S. Patent 4,61023228entitled "Hi gh-Density Absorbent
Structures 30 i ssued to Wei sman et7dl¢ on Septenber 9, 1986; U.S. Patent
4,834,735 entitled "H gh Density Absorbent Menbers Having Lower Density and
Lower Basis Weight Acquisition Zones", issued to Alemany et al. on My
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30, 1989; and European Pat ent Application No. 0 198 683, The Procter &
22, 1986 in the nanme of Duenk, et 35 al.

Ganbl e Conpany, published Cctober
The backsheet 26 is inpervious to liquids (e.g.,
is preferably manufactured froma thin plastic film

menses and/or urine) and

19 al t hough ot her

flexible liquid inpervious materials may al so be used. As used herein, the

term"fl exible"

conformto the general shape and con?ﬁy@;l
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of the human body. The backsheet 26 prevents the exudates absorbed 5 and
contained in the absorbent core 28 fromwetting articles which contact the
sanitary napkin 20 such as pants, pajamas and undergarnments. The
backsheet 26 may thus conprise a woven or nonwoven material, polyneric
fil'ms such as thernoplastic filnms of polyethyl ene or polypropyl ene, or
conposite materials such as a filmcoated 10 nonwoven materi al

Preferably, the backsheet 26 is a polyethylene film having a thickness of
fromahout 0.012 nm (0.5 ml) to aboute%{ 1 mMm (2.0 mls). Exenplary

pol yethyl ene filnms are manufactured by pay Corporation of G ncinnati,
Chi o, under the designation P18-0401 and by Ethyl Corporation, Visqueen
Di vision, of Terre Haute, Indiana, 15 under the designation XP-39385.
The backsheet 26 is preferably

731

734 734

This is the replacement sheet
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enbossed and/or matte finished to provide a nore clothlike appearance.
Further, the backsheet 26 may permt vapors to escape fromthe absorbent
core 28 (i.e., breathable) while still preventing exudates from passing

t hrough the backsheet 26. 20 The backsheet 26 and the topsheet 24 are
positi oned adjacent the garnent surface and the body surface, respectively,
of the absorbent core 28 and are preferably joined thereto and to each

ot her by attachnment means (not shown) such as those well known in the art.
For exanpl e, the backsheet 26 and/or the topsheet 24 may be secured to the
25 absorbent core 28 or to each other by7;(§ni form continuous | ayer of
adhesi ve, a patterned | ayer of adhesive, or an array of separate. |ines,
spirals, or spots of adhesive. Adhesives which have been found

This is the reptacement sheet
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to be satisfactory are manufactured by H B. Fuller Conpany of St. Paul,

M nnesota under the designation HL-1258 or H 2031. The 30
attachnent neans will preferably conprise an open pattern network of
filanments of adhesive as is disclosed in U'S. Patent 4,573,986 entitled

"Di sposabl e Wast e- Cont ai nnent Garnent", which issued to Mnetola, et al. on
March 4, 1986. An exenplary attachnent nmeans of an open pattern network of
filaments conprises several |ines of adhesive filanents swirled 35 into a
spiral pattern such as illustrated by the apparatus and net hod shown in

U S Patent 3,911,173 issued to Sprague, Jr. on Cctober 7, :
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U S. Patent 4,785,996 issued to Zi eker et al . on Novenber 22,

d U S. Patent 4,842,666 i gsuee—to—V e7—ofr—te—27+—1+989-
ver,SEkR(t}I—hREB@RYEa%PW%H?%Fp%@ at bonds, pressure

| trasoni ¢ bonds, dynamic fechanical bonds, or any other 5 suitabl
nent _nmeans or _conbinations of fhese attachment neans _as_are known in

U

RIOF THE ABSTRA€Tsani tary napki n 20 can be hel d in place by any suppor

sanitary napkin is placed in the user's undergar nent 10 or panty and
secured thereto by a fastener such as an adhesi ve g?—IE hesi ve 38
ABRSORBE ! [ AUL TL-FUNC A ’I‘OP

provi des a
An absorbent article such as a sanitary napkin (20) having an improved topsheet that provides
improved skin comfort as well as superior fluid handling characteristics. Such absorbent
articles comprise a liquid pervious topsheet (24), a liquid impervious backsheet (26), and an
absorbent core (28) positioned between the topsheet (24) and the backsheet (26). The topsheet
has a central zone (34) and an outer zone (36) extending laterally outwardly from and
contiguous with the central zone (34). The topsheet comprises an outer portion (70) located
substantially in the outer zone and a central portion (80) located substantially in the central
zone (34). The outer portion (70) includes a microapertured polymenc web which exhibits a

_ soft and silky tactile impression. The central portion (80) includes a macroscopically-

' -expanded, apertured formed-film for the transmission of bodily fluids deposited on the
topsheet.

Fig. 1
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in the crotch portion of the panty. Thus, a portion or all off%he outer
surface of the -backsheet 26 is coated with adhesive. Any adhesi ve or’
gl'ue used in the art for such purposes can be used for the 15 adhesive
herein, with pressure-sensitive adhesives being preferred. Suitable
adhesi ves are Century A-305-1V manufacfured by the Century Adhesives

Cor poration of Col unbus 1.0, | N g Ao e SPonSrroR 82 orvarif act ured by
the National Starch gﬁgaé%ge%&galﬂ Conpany of Bridgewater, NJ.

Suitabl e adhesive fasteners are also described in 20 U S. Patent 4,917, 697.
Before the sanitary napkin 20 is We pressure- sensi tive

fo keep the adhes, JE bseliafneitl atate" R dbfubec igteFacudy b °t han
the crotch porsandkarnyf napkins, adu t mcontinence pads. and the like, and more
particularly, the present invention relates to a multi- functional -
5 topsheet suitable for use on absorbent articles which provides
excellent fluid acquisition and skin comfort.

BACKGROUND OF THE INYENTION

A1l manner and variety of absorbent articles configured for the
10 absorption of bodily fluids such as menses, urine, and feces are, of
course, well known. Generally, absorbeat articles comprise a liquid
pervious topsheet, a liquid impervious backsheet, and an absorbent
core positioned between the topsheet and the backsheet. The exudates
from a wearer’s body readily penetrates through the topsheet and are
15 contained in the absorbent core.

The topsheet serves a multiplicity of purposes. The first
functicn of the topsheet is to provide fluid acquisition and retention
for the absorbent product. Secondly, since the topsheet is the wearer
contacting surface of the absorbent product, it should present 2 user

20 friendly surface (both visual and tact{ile) prior to, during and after
use.

There are a number of topsheet executions which have attempted to
optimize one or more of these topsheet functions. Three-dimensional,
macroscopically expanded, apertured formed-films have been preferred

25 for their ability to efficiently perform the first function, fluid
acquisition and retention. Formed-film topsheets -of this type are
available in the market place and are déscribed in U.S. Patent
3,929,135 1issued to Thompson on December 30, 1975; U.S. Patent
4,324,426 issued to Mullane et al. on April 13, 1982; U.S. Patent

30 4,324,314 issued ‘to Radel et al. on August 3, 1982; and U.S. Patent
4,463,045 1issued to Ahr, et al. on July 31, 1984, The formed-films
described in these patents are generally recognized and consumer appreciated for
their superior fluid handling ability.

Also EP-A-165 807 discloses formed film topsheets in which gross foramlna

35 are provided at least in a central zone of an absorbent article. EP-A-272 683

discloses an absorbent pad having a body siffe Imw}ry&mns;m&agmg e

centrally placed flow zone control layer.

This is the replacement sheet
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the panty prior to use. Suitable release |liners 39 are also described 25 in
the. above-referenced U. S. Patent 4,917, 697. Any commercially :
avai |l able release liners commonly used for such purposes can be utilized
herein. Non-limting exanples of suitable release liners are BL30Mz A Sil ox
E1/0 and BL30MG A Silox 4P/ 0 both of which are manufactured by the Akrosi
Corporation of -Menasha, W. The sanitary 30 napkin 20 of the present
invention is used by renoving the release liner 39 and thereafter placing
the sanitary napkin 20 in a panty so that the adhesive 38 contacts the-
panty. The adhe5|ve 38 maintains the sanitary napkin in its position

Wit hin the pant JiOvRYetise InRaRItE Rf nbheio mmRRKier7 £1uid shandldmg napkin
730 may also b g%%éﬁ& OV|cé§f§ﬁ ths?ﬁﬂftPFSEs AXE cafRnBHdSHSoch BPEevddtacent

to and extend ent some users, compared to fiber Dbased
topsheets, in their performance of the second function,
5 i.e., providing a user friendly surface.

There have been numerous efforts to make formed-film webs
suitable for use as topsheets which more effectively address this
second function of the topsheet, 1{.e., providing a2 user friendly
surface. Formed-film webs having user friendly surfaces are described

10 in U.S. Patent 4,609,518 fssued to Curro et al. on September 2, 1986;
and U.S. Patent 4,629,643 issued to Curro et al. on December 16, 1986
Webs of the type described in these patents are generally perceived as c|oth|iké and
comparable to fiber based webs in their performance of providing a
user friendly surface. However, although they are superior to fiber

15 based webs for fluid handling, they are. somewhat deficient in fluid
handling when compared to the three-dimensional, macroscopically
expanded, apertured formed-film webs described earlier.

Formed-films of both types just described above have been used as
20 topsheets on various disposable absorbent articles. However, as just
illustrated, the choice of a topsheet {s based on a compromise between
the two fundamental topsheet functions, superior fluid handling and a
user friendly surface. In the past it has been possible to optimize
one or the other but generally not both superior fluid handling and a

25 user friendly surface at the same time.

SUMMARY OF THE INVENTION

The present invention pertains, in a preferred embodiment, to
absorbent articles such as sanitary napkins, pantiliners, adult

30 1{incontinence pads, and the 1ike. The absorbent article {ncludes a
liquid pervious topsheet having two or more zones which have been
specifically designed to optimally perform different functions. For
example, one preferred embodiment has a central zone and an outer zone
extending outwardly from and contiguaus with the central zone. The

35 topsheet includes an outer portion located substantially in the outer
zone. The outer portion includes formed-film webs specifically
designed to optimize the second functfon of the topsheet, i.e.,

This is the replacement sheet
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| aterally fromthe side edge of the absorbent core. The flaps 734 are 21
configured to drape over the edges of the wearer's panties in the crotch
region so that the flaps 734 are di sposed between the edges of the wearer's
panties and the thighs. The flaps serve at |east two purposes. First, the
flaps 734 help 5 serve to prevent soiling of the wearer's body and
panties by nenstrual fluid, preferably by formng a double wall barrier

al ong the edges of the panty. Second, sthe flaps 734 are preferably
provided wth . Figure 2 is a cross-sectional view of the sanitary napkin 20

taken along section line 2-2 of Figure 1. Figure 2 shows the adhesive
fastening means 38 for attaching the sanitary napkin 20 to the
undergarment of the wearer. Removable release liner 39 covers the

5 adhesive fastening means 38 to keep it from sticking to a surface
other than the crotch portion of the undergarment prior to use.

The multi-zone topsheet 24 comprises an outer portion 70 and a
central portion 80. The outer portion 70 is generally located in the
outer zone 36 of the topsheet 24. The outer portion 70 of topsheet 24

10 provides the second function for the topsheet, {.e., provides a user
friendly surface. The central portion 80 {s generally located in the
central zone 34 of the topsheet 24. The central portion 80 provides
the first ‘function for the topsheet, {.e., fluid acquisition and
retention.

15 The primary function of the central portion of the topsheet is
fluid acquisition and retention while the primary function of the
outer portion is to provide a user friendly surface. While the
primary functions of each portion of the topsheet have been

. established they may also preform other functions. For example, the

20 outer portion while maintaining a user friendly surface may have the
ability to provide some fluid acquisition and retention functions.
However, when compared to the fluid acquisition and retention
capabilities of the central portion, the outer portion in nc way
performs these functions as well as the central portion of the

25  topsheet. Because the outer portion may serve the primary function of
providing a user friendly surface and a secondary function of fluid
handling, the distinction between the central zone and the outer zone
of the topsheet may not be readily apparent. However, one merely has
to look at or feel the user friendly surface or the lack thereof to

30 distinguish between the central zone and the outer zone. The central
zone will not have the additional elements which create a user
friendly surface, e.g., a plurality of microapertured surface
aberrations, whereas the outer zone will have these elements. That is
not to say that the central zone of the topsheet will not be made as

35 user friendly as possible. It simply means that the fluid handling
ability of the central zone will not be compromised in order to



attachnment nmeans on their garnment surface so that the flaps can be fol ded
back under the panty and attached to the garnent facing side of 10 the '
panty. In this way, the flaps 734 serve to keep the sanitary napkin 720
properly positioned in the panty. The flaps 734 can be constructed of
various materials including materials simlar to the topsheet, backsheet,

ti ssue, or conbination of these nateriah Preferably, the topsheet
portion of fla 734, 15 mn be conpri s d of t same terl ng the
outer portion %‘b ugftary cweb ﬁ@h‘eel""aﬁ € v‘r%e 6 i Carr g‘lc"p% T
continuati on othe hicksheet poctrion o8 7 thRt éifdtﬁg/ !ﬂpb%i tﬂﬁ@ celkamoxable
portion 780 Eielears@elil\ %Guaiv@?é tﬁdgﬂh@iivbh%ﬁ@ﬁhg aMeYnd'28K1 tb Ke&p itThe

giu';n-e[afoigl on from stickmg gl Qesu#ace otrt]lgr C?hnetnr %Le p<(:)r-ro c':honpolggor{ no trpanner
5 undergarment prior to use.
As mentioned earlier herein. the outer portion provides the user
friendly  function of the topsheet. The outer portion

comprises a microapertured polymeric web which exhibits-a soft and
silky tactile impression. An example of such a structure is disclosed
10 in U.S. Patent 4,629,643 issued to Curro et al. on December 16, 1986,

Figure 3 is a greatly enlarged perspective illustration of a segment of a "planar”
microapertured web 100 generally in accordance with the teachings of
Curro et al. The term "planar®, as used herein refers to the overall

15 condition of the web, ribbon or film when viewed by the normal naked
eye on a macroscopic scale. In this context “planar" webs, ribbons
and films may include webs, ribbons and films having a fine scale, yet
visible, pattern of surface aberrations on one or both sides thereof,
the surface aberrations comprising said visible pattern not being

20 individually discernible to the normal naked eye when the
perpendicular distance between the viewer’s eye and the plane of the
web is about 12 inches. As can be seen from Figure 3, the soft and
silky feeling web 100 exhibits a pattern of discrete volcano-like
surface aberrations 120. Each of the surface aberrations 120 has its

25 amplitude oriented substantially perpendicular to the surface in which
the surface aberration originates. An aperture 125 is provided
substantially coincidental with the maximum amplitude of each surface
aberration 120. In addition, the volcano-like apertures are typically
in the form of a thin, irregularly shaped petals 126.

30 The existence of the microapertures 125 at the center of each of
the surface aberrations 120 greatly reduces the resistance to collapse
of each of the individual surface aberrations 120. In addition, the
irregular nature of the petals 126 formed about the periphery of
microapertures 125, and the pliable nature of the thinned petals 126

35  contribute to the soft and silky tactile perception of the
microapertured polymeric "planar® web 100.



20 that discussed above. Further, the flaps 734 may be a separate
el enent attached to the main body of the napkin or can conprise extensions
of the topsheet and backsheet (i.e., unitary). A nunmber of sanitary napkins
having fl aps suitable or ‘adaptable for use with the sanitary napkins of the
present invention are disclosed in U S. 25 4,687,478 entitled "Shaped
Sanitary Napkin Wth Fl aps”, which issued to Van Til burg on August 18,

1987; U.S. 4,589,876 entitled "Sanltarée kin", which issued to Van
Tilburg on May 20, 1®gs; Ranbicularlys myekersad embadipandy thenimigraapreiyiced
Attachment Mean$flanudfi odebi 468Qedforainghithe ngdfqeropov‘hmmsbf 2the IGBﬂneeBO is

vhile particul a;?&gp%qh{%ﬁf oSbarlibe RE SRER's HANRNILAN: AR pBRr1d WSt T 2t ed
The term “macroscopically expanded”, as used herein refers to webs,

5 ribbons and films which have been caused to conform to the surface of
a three-dimensional forming structure so that both surfaces thereof
exhibit a  thrée-dimensional pattern of surface aberrations
corresponding to the macroscopic cross-section of said forming
structure, the surface aberrations comprising said patterns being

10 individually discernible to the normal naked eye, {.e., a normal eye

' having 20/20 vision unaided by any {instrument that changes the
appearance, size or distance of an~object or otherwise alters the
visual powers of the eye, when the perpendicular distance between the
viewers eye and the plane of the web 1is about 12 inches. Such

35 macroscopically expanded webs, ribbons and films are typically caused
to conform to the surface of said forming structure by embossing,
f.e., when the forming structure exhibits a pattern comprised of
primarily of male projections, by debossing, i.e., when the forming
structure exhibits a pattern comprised of primarily female capillary

20 networks, or by extrusion of a resinous melt directly onto the surface
of a forming structure of either type.

Exemplary 'macroécopical1y expanded® webs are those generally
taught in U.S. Patent 4,342,314 issued to Radel et al. on August 3,
25 1982 Macroscopic expansion is preferably carried out by orienting the
microapertured surface aberrations 120 so that microapertures 125 form
the skin contacting surface of the macroscopically expanded web 118,
as generally shown 1in Figure 4. The resilience imparted by
macroscopic expansion of the web 1s superposed on that exhibited by
30 the microapertured surface aberrations 120 of “planar” web 100.

Macroscopic debossments 117 in web 118 may be of any
particular shape and size desired by creating a forming
structure as generally taught by commonly assigned U.S.
Patent 4,395,215 issued to Bishop on July 26, 1983. The

35 end walls of the debossments 117 have been ruptured to
form macroscopic apertures 119. This may be accomplished
by using a forming structure of the type disclosed in the
aforementioned commonly assigned U.S.



art that various other changes and nodi fications can be nmade. It
Is therefore intended to cover in the appended clains all such changes and
modi fi cati ons. 22 Clains 1. A multi-zone, unitary, polyneric web
(718, 720,730) having a liquid pervious central zone (34) and an outer zone
(36) extending outwardly fromand contiguous with said central zone (34),
said web (718, 720,730) conprising: (a) 33 central portion (80,680) |ocated
substantial ly ipateti d, Je(d14aksstedeto( Rddel et al., which is incorporated herein

by reference.
*The web 130 shown in Figure 5 exhibits a macroscopic
cross-section generally similar to that of web 118, shown in Figure 4.
5 The end walls of macroscopic debossments 137 have been ruptured to
form macroscopic apertures 139. Furthermore, the “"planar™ web 100
used to form macroscopically expanded web 118 is used to form
macroscopically expanded web 130. However, web 130 exhibits a
different tactile response, particularly when one touches the
10 non-debossed land areas of the web. This {s because of the difference
in orientation of .the volcano-like surface aberrations 120. The
microapertured surface aberrations 120 of web 130 are oriented so that
microapértured surface_aberrations 120 face inwardly and form the pad
contacting surface of the macroscopically expanded web 120.
15 The process for producing the webs shown in Figures 4 and 5 is
disclosed in commonly assigned U.S. Patent 4,609,518 issued to Curro
et al. on September 2, 1986.
Macroscopically-expanded, apertured formed-films are prefefred
for the ceantral portion 80 because they are pervious to liquids and
20 Yyet non-absorbent. Thus, the surface of the macroscopically-expanded,
apertured formed-film which is in contact with the body remains dry
and is comfortable to the wearer. Suitable macroscopically-expanded,
apertured formed-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
25 Mullane et al. on April 13, 1982; U.S. Patent 4,342,314 issued to
Radel et al. on August 3, 1982; and U.S. Patent 4,463,045 issued to
Ahr, et al. on July 31, 1984.

In a particularly preferred embodiment of the present invention,

30 the central portion 80 is comprised of the macroscopically, expanded,
apertured formed-film 400 illustrated 1in Figure 9. The
macroscopically, expanded, apertured formed-film 400 {is generally in
accordance with the teachings of commonly assigned U.S. Patent
4,342,314 issued to Radel et al. on August 3, 1982. The

35 macroscopically, expanded, apertured formed-film 400 illustrated in
Figure 9 exhibits a multiplicity of apertures, e.g., apertures 411,
which are formed by a multiplicity of intersecting fiber-like



said central portion (80,680) including a plurality of macroscopically ,
expanded apertures (719, 729,739), said nmacroscopically expanded apertures
(719,729,739) transmitting bodily fluid deposited on said web
(718, 720, 730); .and said web (718, 720, 730) being characterized by (b) an
outer portion (70,670) |ocated substantially in said outer zone (36), said
outer portion (70,670) including a pIurthty of m croapertures (625)

CAB5) oo coblemtG, SLY SBMANIENISI Y 13, S Retsp 1
uni tary, pol yne?% %@'e(ﬁ%,t%ﬁo}‘rf’o‘é) %BT‘IaEF aﬁ% ff\/\ﬁg)r E?Wkg%ﬁi&mm@?saéhzone’
t opsheet (24) ofiban-Hkeoelewent somirdkes (Q203se portionTileegnubase portdonuddlsary,
PO LT oot edledln Gilbinga el buseyhaut ahs Mot Kt nelgcs =
g P s%dewa{l poftions 4%3?eg§¥1chéﬂjtgre c reéé%”téereo)! ?ﬁé sidewall
portion extends generally in the direction of the second surface 425
of the web. The intersecting sidewall portions of the fiber-like
elements are interconnected to one another intermediate the first and
second surfaces of the web, terminating substantially concurrently
10 with one another in the plane 426 of the second surface. Preferably,
the interconnected sidewall portions 423 terminate -substantially
concurrently with one another in the plane of the second surface to
form apertures 419 in the second surface 425 of the web. The
capillary network 429 formed by the {interconnected sidewall portions
15 allows for free transfer of fluids from the first surface of the web
directly to the second of the web without lateral transmission of the
fluid between adjacent capillary networks.
In a particularly preferred embodiment, the base portion 421
includes a microscopic pattern of surface aberrations 428, generally
20 in accordance with teachings of commonly assigned U.S. Patent
4,463,045 issued to Ahr et al. on July 31, 1984. The microscopic
pattern of surface aberrations 428 provides a substantially non-glossy
visible surface when the web is struck by incident 1ight rays.
In a preferred embodiment of the present invention, the body
25 surface of the central, macroscopically expanded, apertured
formed-film portion 80 is hydrophilic so as to help liquid transfer
through the central portion 80 faster than {f the body surface was not
hydrophilic. This will diminish the 1ikelihood that menstral fluid
will flow off the topsheet rather than following into and being
30 absorbed by the absorbent core. In a preferred embodiment, surfactant

is incorporated into the polymeric material of the central formed-film
portion 80 such as described in PCT Patent Application, publication No.

WO 93/09749 entitled "Absorbent Article Having a Nonwoven Apertured
Film Cover Sheet" with priority of November 19, 1991.
35 Alternatively, the body surface of the central portion 80 can be made
hydrophilic by treating it with a surfactant such as described in U.S.
Patent 4,950,264 issued to Osborn on August 21, 1991 and U.S. Patent



seconq outer portion (674) extends laterally fromand contiguous with said
first “outer portion (672). 4. The nulti-zone, unitary, polymeric web
(730) of daim3 wherein said first outer.portion (672) and said second
outer portion (674) forma topsheet (24§£%n an absorbent article (20). 5.
The mul ti-zone, unitary, polyneric web (730) of Caim3 wherein said second

outer portion (674) forns a backsheet (282) on_an orbent article (280
23 6. An abSoPBAE3 aisued etq 20sbepn, QBO&P"éngFx s?‘ﬁ"a (280).

In a particularly preferred embodiment of the present invention
the topsheet 24 is preferably of a unitary construction. That is,

g outer portion 70 and central portion 80 are made of a single web such
that no seaming and or fusing is requiréd to join the outer portion 70
to the central portion 80. Figure 6 is a simplified schematic
{1lustration of a particularly preferred process for forming a unitary
polymeric web containing a pattern of micrbapertured surface

10 aberrations on the outer portion 70 and *macroscopically expanded”
three-dimensional apertures in the central portion 80 of the topsheet
24. In a particularly preferred process the outer portion 70 in
addition to being microapertured 1{is also formed into a

. *macroscopically expanded" structure similar to that of the central

15 portion 80.

- In particular, a web of substantially smooth flat polymeric
material 501 is fed from a supply roll 502 onto the surface of a woven
wire support member 505 which rotates about a stationary vacuum
chamber 510. The cross-section of the incoming web 501 is shown in

20 greatly enlarged form in the inset of Figure 6A. A high pressure
liquid jet nozzle 515 is directed to a portion of the exposed surface
of a substantially smooth flat film 501 intermediate a pair of baffles
512, 514 as the web traverses the vacuum chamber. The high pressure,
i.e., preferably at least about 800 psig jet of liquid 520 causes the

25 smooth flat web 501 to assume the general contour of the knuckle
pattern of the woven wire support member 505. In addition, because
the intricacies formed by the intersecting filaments are unsupported,
the fluid jet causes rupture at those portions of web 501 coinciding
with the interstices in the woven wire support structure 505, thereby

30 producing a “planar® microapertured web 610 in those portions
corresponding with fluid nozzle jet 515, a segment of which is shown
in greatly enlarged form in the inset of Figure 68. A portion of the
web 610 exhibits a multiplicity of fine scale surface aberrations 620
generally similarly aberrations 120 of web 100. The microapertures

35 625 coincide with the point of maximum ampiitude of the surface
aberrations 620. Thus, portions of web 610 are substantially
identical to web 100 shown generally in Figures 4 and 5. It should be



(a) a liquid pervious, nultizone, unitary, topsheet (24,224, 283)
according to claim2 (b) a liquid inpervious backsheet (26,226, 282)
joined to said topsheet. (24, 224,283); and (c) an absorbent core

(28, 228, 284) havi ng side edges positioned between said topsheet -

(24, 224, 283) and said backsheet (26, 226,282) 7. The absorbent article
(280) of Cdaim6 wherein said backsheet (882) includes a plurality of
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5 of liquid-absorbent materials commonly used in sanitary napkins and
other absorbent articles such as comminuted wood pulp which is
generally referred to as airfelt. Examples of other suitable
absorbent materials include creped cellulose wadding; meltblown
polymers includipg coform; chemically stiffened, modified or
j0 cross-linked cellulosic fibers; synthetic fibers such as crimped
polyester fibers; peat moss; tissue including tissue wraps and tissue
laminates; absorbent foams; absorbent sponges; superabsorbent
polymers; absorbent gelling materials; or any equivalent material or
combinations of materials, or mixtures of these.
15 The configuration and construction of the absorbent core may also
-  be varied (e.g., the absorbent core may have varying caliper zones
(e.g., profiled so as to be thicker in the center), hydrophilic
gradients, superabsorbent gradfients, or lower density and lower
average basis weight acquisition zones; or may comprise one or more
20 layers or structures). The total absorbent capacity of the absorbent
core should, however, be compatible with the design loading and the
intended use of the sanitary napkin. Further, the size and absorbent
capacity of the absorbent core may be varied to accommodate different
uses such as incontinence pads, pantiliners, regular sanitary napkins,
25 or overnight sanitary napkins. '
Exemplary absorbent structures for use as the absorbent core of
the present invention are described in U.S. Patent 4,950,264 entitled
*Thin, Flexible Sanitary Napkin" issued to Osborn on August 21, 1990;
U.S. Patent 4,610,678 entitled "High-Density Absorbent Structures®
30 issued to Weisman et al. on September 9, 1986; U.S. Patent 4,834,735
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisitior Zones", issued to Alemany et al. on May
30, 1989; and European Patent Application No. 0 198 683, The Procter &
Gamble Company, published October 22, 1986 in the name of Duenk, et
35 al.
The backsheet 26 is impervious to liquids (e.g., menses and/or
urine) and is preferably manufactured from a thin plastic film,



(28, 228, 284). 10. The absorbent article (20, 220,280) of Caim9 wherein
each said flap (734) includes a portion of said topsheet (24,224,283) and ’
sal d backsheet (26,226, 282). )
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although other flexible liquid impervious materials may also be used.

As used herein, the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and contours
of the human body. The backsheet 26 prevents the exudates absorbed

5 and contained in the absorbent core 28 from wetting articles which
contact the sanitary napkin 20 such as pants, pajamas and
undergarments. The backsheet 26 may thus comprise a woven or nonwoven
material, polymeric films such as thermoplastic films of polyethylene
or polypropylene, or composite materials such as a film-coated

10 nonwoven material. Preferably, the backsheet 26 is a polyethylene
film having a thickness of from about 0.012 mm (0.5 mil) to -about
0.051 mm (2.0 mils). Exemplary polyethylene films are manufactured by
Clopay Corporafion of Cincinnati, Ohio, under the designation P18-0401
and by Ethyl Corporation, Visqueen Division, of Terre Haute, Indiana,

15 under the designation XP-39385. The backsheet 26 is preferably
embossed and/or matte finished to provide a more clothlike appearance.
Further, the backsheet 26 may permit vapors to escape from the
absorbent core 28 (i.e., breathable) while still preventing exudates
from passing through the backsheet 26.

20 The backsheet 26 and the topsheet 24 are positioned adjacent the
garment surface and the body surface, respectively, of the absorbent
core 28 and are preferably Jjoined thereto and to each other by
attachment means (not shown) such as those well known in the art. For
example, the backsheet 26 and/or the topsheet 24 may be secured to the

25 absorbent core 28 or to each other by a uniform continuous layer of
adhesive, a patterned layer of adhesive, or an array of separate
lines, spirals, or spots of adhesive. Adhesives which have been found
to be satisfactory are manufactured by H. B. Fuller Company of St.
Paul, Minnesota under the designation HL-1258 or H-2031. The

30 attachment means will preferably comprise an open pattern network of
filaments of adhesive as is disclosed in U.S. Patent 4,573,986

entitied "Disposable Waste-Containment Garment", which issued to Minetola, et al.
on March 4, 1986. An exemplary attachment means of an open pattern network

of filaments comprises several lines of adhesive filaments swirled
35 into a spiral pattern such as illustrated by the apparatus and method
shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
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1975; U.S. Patent 4,785,996 issued to Zieker, et al. on November 22,

1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989.

Alternatively, the attachment means may comprise heat bonds, pressure
bonds, ultrasonic bonds, dynamic mechanical bonds, or any other
syitable attachment means or combinations of these attachment means as
are known in the art.

In use, the sanitary napkin 20 can be held in place by any
support means or attachment means well-known for such purposes.

. Preferably, the sanitary napkin is placed in the user’s undergarment
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or panty and secured thereto by a fastener such as an adhesive 38.
The adhesive 38 provides a means for securing the sanitary napkin 20
in tha crotch portion of the panty. Thus, a portion or all of the
outer surface of the backsheet 26 {is coated with adhesive. Any
adhesive or glue used in the art for such purposes can be used for the
adhesive herein, with pressure-sensitive adhesives being preferred.
Suitable adhesives are Century A-305-1V manufactured by the Century
Adhesives Corporation of Columbus, Ohio; and Instant Lock 34-2823
manufactured by the National Starch and Chemical Company of
Bridgewater, NJ. Suitable adhesive fasteners are also described in
U.S. Patent 4,917,697. Before the sanitary napkin 20 is placed in
usé, the pressure-sensitive adhesive 38 {is typically covered with a
removable release liner 39 in order to keep the adhesive 38 from
drying out or adhering to a surface other than the crotch portion of
the panty prior to use. Suitable release liners 39 are also described
in the above-referenced U.S. Patent 4,917,697. Any commercially
available release liners commonly used for such purposes can be
utilized herein. Non-limiting examples of suitable release liners are
BL30MG-A Silox E1/0 and BL30MG-A Silox 4P/0 both of which- are
manufactured by the Akrosil Corporation of-Menasha, WI. The sanitary
napkin 20 of the present invention is used by removing the release
liner 39 and thereafter placing the sanitary napkin 20 in a panty so
that the adhesive 38 contacts the panty. The adhesive 38 maintains
the sanitary napkin in its position within the panty during use.
Referring now to Figure 7, the sénitary napkin 730 may also be
provided with two flaps 734 each of which are adjacent to and extend
laterally from the side edge of the absorbent core. The flaps 734 are
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configured to drape over the edges of the wearer’s panties in the

crotch region so that the flaps 734 are disposed between the edges of
the wearer’s panties and the thighs.

_ The flaps serve at least two purposes. First, the flaps 734 help
serve to prevent soiling of the wearer’s body and panties by menstrual
fluid, preferably by forming a double wall barrier along the edges of
the panty. Second, the flaps 734 are preferably provided with
attachment means on their garment surface so that the flaps can be
folded back under the panty and attached to the garment facing side of
the panty. In this way, the flaps 734 serve to keep the sanitary
napkin 720 properly positioned in the panty.

The flaps 734 can be constructed of various materials ipcluding
materials similar to the topsheet, backsheet, tissue, or combination
of these materials. Preferably, the topsheet portion of flaps 734
will be comprised of the same material forming the outer portion 770
of the topsheet and more specifically will be a contfnuation of the
outer portion 770 extending from the central portion 780 to the
longitudinal edge of the sanitary napkin 720. The outer portion 770
will be joined with the central portion 780 in a manner similar to
that discussed above. Further, the flaps 734 may be a separate
element attached to the main body of the napkin or can comprise
extensions of the topsheet and backsheet (i.e., unitary). A number of
sanitary napkins having flaps suitable or adaptable for use with the
sanitary napkins of the present {invention are disclosed in U.S.
4,687,478 entitled "Shaped Sanitary Napkin With Flaps®, which issued
to Van Tilburg on August 18, 1987; U.S. 4,589,876 entitled "Sanitary
Napkin®, which {issued to Van Tilburg on MKay 20, 1986; and U.S.
4,608,047, entitled “Sanitary Napkin Attachment Means™, which issued
to Mattingly on August 26, 1986.

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.
It is therefore intended to cover in the appended claims all such changes and

modifications.
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Claims

A multi-zone, unitary, polymeric web (718,720,730) having a liquid pervious central
zone (34) and an outer zone (36) extending outwardly from and contiguous with
said central zone (34), said web (718,720,730) comprising:

(a) a central portion (80,680) located substantially in said central zone (34),
said central portion (80,680) including a plurality of macroscopically
expanded apertures (719,729,739), said macroscopically expanded
apertures (719,729,739) transmitting bodily fluid deposited on said web
(718,720,730); and said web (718,720,730) being characterized by

(b) an outer portion (70,670) located substantially in said outer zone (36), said
outer portion (70,670) including a plurality of microapertures (625)
exhibiting a soft and silky tactile impression, wherein said microapertures
{625) do not extend to said central portion (80,680).

The multi-zone, unitary, polymeric web (718,720,730) of claim 1 wherein said web
is a topsheet (24) on an absorbent article (20). '

The multi-zone, unitary, polymeric web (730) of Claim 1 wherein said outer portion
(670) includes a first outer portion (672) and a second outer portion (674), said
second outer portion (674) extends laterally from and contiguous with said first
outer portion (672).

The multi-zone, unitary, polymeric web (730) of Claim 3 wherein said first outer
portion (672) and said second outer portion (674) form a topsheet (24) on an
absorbent article (20).

The multi-zone, unitary, polymeric web (730) of Claim 3 wherein said second outer
portion (674) forms a backsheet (282) on an absorbent article (280).



10.

23

An absorbent article (20,220,280) comprising:

(a) a liquid pervious, muiltizone, unitary, topsheet (24,224,283) according to
claim 2

(b) a liquid impervious backsheet (26,226,282) joined to said topsheet
(24,224,283), and

(c) an absorbent core (28,228,284) having side edges positioned between said
topsheet (24,224,283) and said backsheet (26,226,282)

The absorbent article (280) of Claim 6 wherein said backsheet (282) includes a
plurality of microapertures (625) exhibiting a soft and silky tactile expression.

The absorbent article (280) of Claim 7 wherein said topsheet (283) and said
backsheet (282) are made of a single unitary web (281).

The absorbent article (20,220,280) of Claim 6 further comprising a pair of flaps
(734) extending laterally outward from said side edges of said absorbent core
(28,228,284).

The absorbent article (20,220,280) of Claim 9 wherein each said flap (734)
includes a portion of said topsheet (24,224,283) and said backsheet (26,226,282).



