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FI ELD OF THE | NVENTI ON The present invention relates to

macr oscopi cal | y expanded, three dinmensional apertured polyneric webs. Mre
particularly, the present invention relates to such webs being

m croapertured, and having inproved conpression resistance.

BACKGROUND | MUBYILAVERICOMBRESSION RESISTANTARERTURED WEBs art that
It is extrenely desirable to construct absorptive devices such as

di sposabl e di apers, catarenials, sanitary napkins, incontinent articles,
and the |like, presenting a dry HELD:OP THEINVENIIONuser. Such absorptive

articles generally have a fluid pervious topsheet wi.th a fjrst,
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feel to the user, the topsheet gi v%s | proved wearing confort, and

m ni m zes t héeidgwitroapestnted odindhaviag improves comipression tisistapess due t o pr ol onged
exposure to noisture absorbed within the absorptive device. A dry

surface is achi eved by designing the topsheet to have both fluid transport
and fluid retaining characteristi csBAGICGROMND{| uid transport

characteristics ﬁ{hlﬁsew# g?ee&t,ﬁgﬁf,g ?,%eﬁ,g tdggggs%ﬂiéiaﬁ-ﬁclésga?tittﬁ&it ﬁ%%ﬁen?&y gésir e ?f; nte
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t he absor pti consutt abserptivérdeviidesistich &9 dispusalsle idiapers) eatamhenidls sidfasheapkins, .

preferably prevents rewt, i,e. , the novenent of %i lfatthht hr oug_Ig t.he
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of the absor QghrtivéiafliclisGehially have a fluid pervious topsheet with a first wearer-contacting
(or body-facing) surface and a second absorbent pad-confacting_ (or garment-facing)
surface. By presenting a dry surface feel to the usér, the topsheet gives improved
wearing comfort, and minimizes the development of undesirable skin conditions due to
prolonged exposure to moisture absorbed within the absorptive device.

A dry surface is achieved by designing the topsheet to have both fluid transport and
fluid retaining characteristics. Desirable fluid transport characteristics allow the topsheet
to acquirc fluids, such as urine or menses, and pass the fluid into the absorptive article.
Once absorbed into the absorptive article, the fluid retaining feature. of the topsheet
preferably prevents rewet, i.e., the movement of fluid back through the topsheet. . Rewet
can be a result of at least two causes: (1) squeezing out of the absorbed fluid due to
pressure on the absorptive article; and/or (2) wetness entrapped within or on the topsheet.
Preferably, both properties, fluid acquisition and fluid retention, are maximized. Said
differently, preferably a topsheet will exhibit high rates of fluid acquisition, and low
levels of rewet. '
While woven and nonwoven fibrous webs are often employed as topsheets on

disposable absorbent garments because of their pleasant surface feel, polymeric formed
film webs have been shown to exhibit more desirable fluid transport and fluid retention
characteristics in many circumstances. For example, one viable prior art solution is
disclosed in commonly assigned U.S, Pat. No. 4,342,314 issued to Radel et al. on Aug. 3,



pressure on the absorptive article; and/or (2) wetness entrapped within or
on the topsheet Pr eferably, both properties, fluid acquisition and fluid
retention, frized. Said differently, preferably atp@ﬁg 4 ||
exhibit hi gh ra es of fluid acquisition, and | ow | evel s of rem%? oils

Wi | e woven and nonwoven fi brous webs a%e often enpl oyed as topsheets on
di sposabl e absorbent garnents because of their pleasant surface feel,
polymeric formed filmwebs have been shown to exhibit nmore desirable fluid
transport anggd hd KkrdtfliBtrpdifted RaEMOByCrelctdncE.S Rdlel RRAY dfstloSed Ml abesiBent FOT
exanmpl e, one viable pfior art solution is disclosed in commonly assi gned
U.S. Pat. Nertick with 31wearenenniacting Ropsbeete comprisingn aArgiliegt macroscopiaally
gg{r?agéé /10 Exggnded three-dimensional, plastic web exhibiting a combination of fiber- 1155 Z'md
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pronot i ng r abitepsheetisdfighly effectivel int grommgjvpﬁrmw odily fluids from the
wear-contacting surface to the second absorbent pad-contacting surface, there remains
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some negative consumer reactlon to placmg polymeric webs comprised of plastic in
contact with the user’s skin.

Because of the superior fluid handling characteristics that can be provided in
polymeric webs of the aforementioned type and their inhergnt cost advantages when
contrasted to woven and non-woven fibrous webs, considérai)le effort has been expended
to improve the consumer’s reaction to the use of polymeric webs in contact with the skin.
For example, an improved macroscopically expanded three-dimensional polymeric web -
exhlbmng a substantially non-glossy visible surface and cloth-like tactile i impression is
disclosed in commonly a351gned U.S. Pat. No. 4,463,045 1_ssued to Abr et al. on July 31,
1984. The visible surface of the macroscopically expanded three-dimensional polymeric
web of Ahr et al. is preferably provided w1th a regularly spaced, microscopic pattern of
surface aberrations, the pattern being too fine to be discernible by the normal naked eye
when the perpendicular distance between the viewer’s eye and the plane of the web is
about 12 inches. The pattern, however, is hlghly effective in substanually eliminating
specular reflection of incident llght

U.S. Pat. No. 4,629,643, issued to Curro et al. on Dec. 16, 1986 discloses a
particularly effective solution to providing a polymgnc web exhibiting a soft and silky



wear - contacting surface to the second absorbent pad-contacting surface,

t Here renai ns sone negative consuner reaction to placing polyneric webs
corrprl sed of m(amggggl n contact with the user's skin. Bp@-gug@nmsthe
superior fluid handling characteristics that can be provided in polymeric
webs of the aforenentioned type and their ;i nherent cost advantages when
contrasted to woven and non-woven fibrous webs, considerable effort has
been expended to i nprove the consuner's reaction to the use of polyneric
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WD 99/ 59511 tactile impression which appears to be preferred by many consumers. : The =
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i mpr essi on. Cﬁﬁo}:eg’eg{m%ﬂdc‘ﬁ%ﬁm?WP’&%FSM%@%BWFF%?‘F‘&“V\Bb having a

fine scale patterwhid th¥ Carké t43Shidreperne® 'webl dxBibits stdpdriok Softiids® and tdctilse bs
such as those_disclosed in the aforenentioned patent to Ahr et al., at

| east one ti nVnHﬁi?}"Puﬂé well @s superior Huid peAvigition ptss,pexpetiense hasbowR that | v
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' other fonned-ﬁlm apertured webs, such as those disclosed generally in the
aforementioned Radel patent. Without being bound by theory, it appears the limited
compression resistance of the Curro ‘643 web tends to make it more susceptible to rewet-
under pressure. Because rewet properties contribute to overall dryness and cleanliness to
- the consumer, this drawback could limit consumer acceptance of apertured or
microapertured webs.
Accordingly, it would be desirable to provide a soft, porous web having improved
compression resistance. |
Additionally, it would be desirable to provide a soft, porous web having superior
fluid transport and fluid restraining characteristics.

Further, it would be desirable to provide an absorbent article having a soft, porous
topsheet having superior improved resistance to compression under pressure.

SUMMARY OF THE INVENTION
An apertured, compression-resistant web is disclosed, tﬁe web comprising a first
surface having a plurality of microapertures forming volcano-shaped surface aberrations,
a second surface generally parallel to and spaced apart from the first surface. A plurality
of fluid passageways extend between the first surface and the second surface to place the



surface aberration substantially reduces its resistance to conpression and
shear-and significantly alters the tactile response of the web. The

m'croapert-urﬁ;a ogReypf Curro et al. not only appears substap‘tf,.i.,ﬁé
non- gl ossy, t,1n addrtron exhibits a soft ‘and silky ta e |npressron

whi ch appears to be preferred by many cgnsuners. The aforenentioned Curro
' 643 patent I s hereby incorporated herein by reference. Wil e the
Curro '643 mcroapertured web exhibits superior softness and tactile
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soft, porous we ?avr ng"I nproved conpression resistance. Addi tional ly,
it woul d be mlysiyrenblasd palypropylénteans ssubstantally dess rigiddayen oomprisingroblerg off | i d
transport ag_'q?};réo rar ni ng characteristics. . Further, it would be
desirable t absor bent article having a soft, porous topsheet
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SUMVARY OF THE | NVENTI ON BRIERMBESCRIPTIQN OF 'J:s-‘- BRAWINGSsi stant web is

O Sroanortur oe. Witter Re” irsPioaish FarbRted HiHCSRtD SrthuRef Joihl o fpd, ¢ 1cc
general | y palistinty chmmsmheswmdmpm@f ﬁmmnspﬂemwm@n, i is belisved thapther al i t y
of fluid passagaayennwidbd 8tk amdirsRoed iffokl e FlivMngaddkcrhiftfonS@kaih -
surface to cog‘_]%g t{orxll with the accompanying drawings in which like reference numerals identify -
identical elements and wherein:
_ FIG. 1 is an enlarged, partially segmented, perspective-illustration of a prior art
. polymenc web of a type generally disclosed in commonly assigned U.S. Pat. No. -
4,342,314; : . -

_ FIG. 2 is an enlarged, partlally segmented, perspective illustration of a prior art
polymenc web of a type generally disclosed in commonly assigned U.S. Pat. No.
4,629,643,

FIG. 3 is an enlarged, partially segmented, perspective illustration of a preferred

| compression resistant web of the present invention having two layers of polymer film, at
least one of which is a rigid layer, and at least one of which is a substantially less rigid
layer; | |

FIG. 4 is a further enlarged, partial view of a web of the type generally shown in
FIG. 3, but illustrating in greater detail the web construction of a compression resistant
web of the present invention; |

| FIG. 5 is a partially segmented cross-sectional illustration of a two-layer

embodiment of a film of the compression resistant web of the present invention;

FIG. 6 is a plan view of representative aperture shapes projected in the plane of the
first surface of an alternative compréSSion resistant web of the present invention;

FIG. 7 is a top plan view of a sanitary napkin with portions cut way to more clearly
show the construction of the sanitary napkin;
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and the secongospsdsgce in fiuid communi.cation w th..one anot ipermsdimelseb is
formed of a nultilayer polynerlc filmconprising at | east one rigid |ayer
and at | east one substantially less rigidlayer joined to the rigid layer.
In a preferred enbodinent, a rigid |ayer has an el astic nodul us of at | east
120 kpsi, and a substantially less rigid |ayer has an el astic nodul us of
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coextuding a rig rrsing ystyrene an
pol ypropyl end; .and a substantlally Iess rigid | ayer conprising a blend of

LDPE and LLDPE. FIG 9isa smphﬁed schematic ilRRtritfonDEowRIgR sppatatus T fdpRiny NGS
Wil e the spec ation c Q‘?es with clainms particularly pointing out and
distinctly clvgﬁ ﬁ*ﬁf matter of the present invention, it is

bel i eved that thEIGx e&ﬁtam WWWPICSW!B@H weh&féh%wwt foveRton b

fol \lmﬁw Eg| dﬁ&ﬁkbﬂiﬁe%tﬁﬁhﬁﬂfﬂﬁlnﬁ%gmhh md/midteo » | BreturiippRoGess)yi Ng- draw ngs.
in I C I Ke re ce ral s | en I Nn:
FIG 1is an enl &ﬁag@ 18 ﬁﬁ#‘f PRIrREraPa §; F)é%fnﬁmgrésn%% \?g |¥fv§%§€§f (rsaléngf a

prior art poliymnom web of a type generally discl osed I n commonl y ‘assi gned
U S. Pat. No. 4, $132 AlKa ph illobttating dofnpaisoR afll f0¢ domprassidnidekistancegvasused,
perspective illus ratlog %0&31 [ ar{ %E%rrerlc web of a type generally
di scl osed in %8 d HK CPrEFsL VR, 629, 643; FIG 3is an
enl arged, partially segnented, perspect ive i I | ust rati on of a pref erred

conpr essi on resi stant
polymer film at | eas 2k

which is a subst ‘3‘%' 2lid ¥n kfiSed, ﬁrﬁialfyaééﬁﬁlented perspectlve ﬂlustrauon of a prior-art
macroscoplcally-expanded three-dimensional, fiber-like, fluid pervious polymenc web
40 which has been found lnghly sultable for use as a topsheet in dlsposable absorbent
_ articles, such as diapers and sanitary napkins. The prior art web is generally in -
accordance with the teachings of commonly assigned U.S. Pat. No. 4,342,314 issued to
Radel et al. on Aug. 3, 1982, which is hereby ini_:orporat:d herein by reference. The fluid -
pervious web 40 exhibits a multiplicity of apertures, e.g., apertures 41, which are formed
by a multiplicity of interconnected fiber-like elements, e.g., fiber-like elements 42, 43,
44, 45, and 46 interconnected to one another in the first surface 50 of the web. Each
fiber-like element comprises a base portion, e.g., base portion 51, located in plane 52 of
the first surface 50. Each base portion has a sidewall portion, e.g., sidewall portion 53,
attached to each edge thereof. The sidewall portions extend generally in the direction of
the second surface 55 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, and terminate substantially concurrently with one another in the plane 56 of the .
second surface 55.

In a preferred embodiment, the base portion 51 includes a microscopic pattern of
surface aberrations 58, which can be generally in accordance with the teachings of U.S.
Pat. No. 4,463,045, issued to Ahr et al. on 'July 31, 1984, the disclosure of which is
hereby incorporated herein by reference. When present according to the teachings of Ahr
et al., the microscopic pattern of surface: aberrations 58 provides a substantially non-
glossy visible surface when the web 40 is struck by incident light rays. In a more
preferred embodiment, surface aberrations 58 can be hydroformed microapertures in



FIG 4 is a further enlarged, partial view of a web of the type generally

showmn-in FIG 3, but illustrating in greater detail the web construction of *
a conpr essi oo BRésii ant web of the present invention, S3on1 éngb
partially segmented cross-sectional illustration of a two- ayer odi nent

of a filmof the conpression resistant yweb of the present invention;
FIG 6 is a plan view of representative aperture shapes projected in the
pl ane of the fi rst surface of an alternative corrpressi on resistant web of
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napki n; Decegmbey gﬁ,gggq,@e disclosure of whlch is hereby incorporated herein by reference.

PCT/ US99/ 10433 In an alternatlve embodlment the prior web may-include a multlﬁllclty of muchl G 8
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5L et R e R e
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| nventi on. elements of the web 4PE ;-:réax’lnons oiD\%% serve g\ldeg: JH{'E o a&M
continuous network. Representative interconnecting members include, but are not
limited to, the fiber-like elements of the aforementiohed_ '314 Radel et al. patent and
commonly assigned U.S. Patent No. 5,514,105 to Goodman; Jr., et al. issued on May 7,
1996 and hereby incorporai:ed herein by reference. As can be appreciated from the
following description and 'drawings, the interoonneeting" elements are inherently

" continuous, with eontlguous mterconnectmg elements blendmg into one another in
mutually-adjoining transition portlons '

Individual mterconnecnng members can best be descnbed with reference to FIG. 1,

as those pomons of web 40 disposed between any two adjacent primary apertures,
ongmatmg in the first surface 50 and extending to the second surface 55. On the first
‘surface of the web the mterconnectmg members collectively form a continuous network,
or pattern, the continuous network of mterconnectmg members defining the primary
apertures, and on the second surface of the web the interconnecting sidewalls of the
mterconnectmg members collectively form a discontinuous pattern of secondary

- apertures. Interconnectmg members are further generally descnbed below with reference
to FIG. 6. _ -

As utilized herein, the term "continuous”, when used to describe the first surface of

the web, refers to the uninterrupted character of the first surface, generally in the plane of

the first surface. Thus, any point on the first surface can be reached from any and every
other point on the first surface without substantially leaving the first surface in the plane
of the first surface. Likewise, as utilized herein, the term "discontinuous,” when used to
describe the second surface of the web, refers to the interrupted character of the second
surface, generally in the plane of the second surface. Thus, any. point on the second
surface cannot be reached from every other point on ‘the second surface without
substantially leaving the second surface in the plane of the second surface.



FIG 1 is an enlarged, partially segnented, perspective illustration of a
prlor art macroscopi cal | y-expanded, three-dinensional, fiber-like, fluid
pervious pol ywergegesseb 40 whi.ch has been found highly suitabdorrdsponuse as a
topsheet in disposable absorbent articles, such as-diapers and sanitary
napkins. The prior art web is generally if accordance with the teachings of
comonly assigned U S. Pat. No. 4,342,314 issued to Radel et al. on Aug. 3,
1982, which is hereby incorporated herein by reference. The fluid pervious

web 40 exhibits ?n?bﬂ Pis'nﬁilitzb!d BéreMmRRE Edt'ﬁxe@nacﬁyséh ic"ap akddUoefef fo staldhedl are
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can be hydrofmtmadnofa:reaapmmelmﬁoﬂmsmfaceofh\ﬁnﬁﬁnigiﬁﬁltﬂxreofelthertype :

PCT/ US99/ 10433 By way of contrast, the term "planar” when utilized herein to-desGribe plastic webs, -
' ribbons and films, refers to the overall general condition of the web, ribbon or film when © .
viewed by the naked eye on a macroscopic scale. For example, a non-apertured extruded -
. film or an apertured extruded film that does not exhibit significant macroscopic
deformation out of the plane of the film would generally be described as planar. -

When macroscopically-expanded, the interconnecting members may be described
as channel-like. Their two-dimensional cross-section may also be described as "U-
shaped", as in the aforementioned Radel et al. patent, or more generally as "upwardly
concave-shaped”, as disclosed in the aforementioned Goodman, Jr., et al. patent. :
"Upwardly concave-shaped” as used herein describes the orientation of the channel-like
shape with relation to the surfaces of the web, with the base generally in the first surface,
and the legs of the channel extending from the base in the direction of the second surface,

- and with the channel opening being substantially in the.second surface. In general, for a
plane extending through the web orthogonal to the plane of the first surface and
intersecting any two adjacent primary apertures, the resulting cross-section of an
interconnecting member disposed between will exhibit a generally upwardly concave
shape that may be substantially U-shaped.

FIG. 2 is an enlarged, partially segmented, perspective illustration of a segment of a
prior art microapertured polymeric web 110, preferably formed generally in accordance
with the teachings the aforementioned Curro ‘643 patent. The microapertures are formed
on the film prior to macroscopically expanding the film to form a substantially uniform



accordance with the teachings of U S. Pat. No. 4,629,643, issued to Curro
et al. on Decenber 16, 1986, the disclosure of which is hereby incorporated”
herein by re{gld886s8; In an alternative enbodi nent the ,'Pg;“mﬁp may
include a multiplicity of nmuch smaller capillary networks fno sﬁown) in
the first surface 50 of the web, as taugxht by U S. Pat. No. 4,637,819 to
Quellette et al . issued Jan. 20, 1987 and hereby incorporated herein by
r ef er ence. is believed that t he additional porosi ty af forded by the
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" the web, refersEven tHoRgh!ni Micedaperpired] Bhaoseopicillyaipinded fiebsprotites greatly
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surface. Li kewtts@urirgSusel i [Witlieht ['teingi bouniihby trissony, "itli appeant ithati dbes iticredsesh used
to susceptibility to collapse under pressure is due to the decreased compression resistance of
the microapertured web. Due to the plurality of mlcroaperture openings, which include
openings in the sidewalls of the interconnecting members, microapertured webs may not
have the structural rigidity to withstand normal use pressure, and retain or recover a
certain standoff, i.e., a certain distance between the first surface and the second surface of
the web. : :
Therefore, without being bound by theory, it appears that the increased
susceptibility to rewet under pressure for microapertured, macroscopically-expanded
webs is due to the decreased compression resistance of the microapertured web. As the
caliper of the microapertured, macroscopically-expanded web decreases with increasing
use pressure, the amount of rewet also increases. Testing has shown that one of the most
important design factors contributing to improved rewet properties in three-dimensional
formed films is topsheet “stand-off”. Topsheet stand-off generally refers to the vertical
(i.e., Z-direction) distance, or spacing, between the first body-facing surface of the web,
and the second, garment facing surface of the web. More specifically, topsheet standoff



describe the second surface of the web, refers to the interrupted character
of’ the-second surface, generally in the plane of the second surface. Thus,
any point on wheessgond surface cannot :be reached.from ever pcpiRsyiopai nt on
the second surface w thout substantially |eaving the second surface in the
ptane of the second surface. WD 99/p9511
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- the technical contradiction between softness and compression resistance is:resolved.

- Likewise, when used as a topsheet on an absorbent article, the web of the present .
invention offers sofiness while exhibiting superior fluid transport properties, including
fluid acquisition, and reduced rewet, as compared to prior art microapertured, . -

- macroscopically-expanded webs. =

As used herein, "rigid" materials include any material having an elastic modulus of -
at least 120 kpsi. As used herein, “substantially less rigid” materials include materials
having an elastic modulus of not greater than 75 kpsi. Elastic moduli of materials may be -
determined by reference to data in published materials such as “Material Science of
Polymers for Engineers” by T.A. Oswald and G. Menges, published in 1996 by Hanser
Publishers, New York, NY. Elastic moduli may also be determined dlrectly by testing, -
such as by the method set forth in ASTM D638.

WEB EMBODIMENT :

FIG. 3 shows an enlarged partially segmented, perspective illustration of a
microapertured, macroscopically-expanded, three-dimensional, compression resistant
web embodiment of the present invention, generally indicated as 80. The geometrical

. configuration of the fluid-pervious, compression resistant web 80 is generally similar to
that of prior art web 40, illustrated in FIG. 1, and is generally in accordance with the
teachings of the aforementioned '314 Radel et al. and “643 Curro et al. patents. Other



filmor an apertured extruded filmthat does not exhibit significant
macr oscopi ¢ deformati on out of the plane of the filmwould generally be
descri bed asyglogk When macroscopi cal | y- expanded,

i nt er connect i ng rrenlbers may be described as channel -1i ke. '899"0433
t wo- di mensi onal cross-section nmay al so Re descri bed as "U shaped" as in
the af orenenti oned Radel et al. patent, nore generally as "upwardly

concave-shaped", as disclosed in the aforenentloned Goodman, Jr., et al.
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' e planar web may or may not be microapertured.
" The shape of pnmary apertures 71 as projected on the plane of the first surface 90
- may be in the shape of polygons, e.g., squares, hexagom, etc., in an ordered or rindom
- “pattern. In a preferred embodiment primary apertures 71 are in the shape of modified
-~ ovals, in a staggered pattern, as described below with reference to FIG. 10. _
' In'a preferred embodiment each interconnecting member comprises a base portion, -
~ e.g;, base portion 81, located in plane 102, and each base portion has a sidewall portion,
‘e.g., sidewall portions 83, attached to each edge thereof. The sidewall portions 83 extend
generally in the direction of the second surface 85 of the web and intersect with side
" walls of adjoining interconnecting members. The intersecting sidewall portions are
interconnected to one another intermediate the first and second surfaces of the web, and
“terminate substantially concurrently with one another to form a secondary aperture e.g.,
secondary apertures 72 in the plane 106 of the second surface 85.
" FIG. 4 is a further enlarged, partial view of a web 80 shown in FIG. 3. The
multilayer polymeric formed film 120 of web 80 is preferably comprised of at least one
rigid layer 103, and at least one substantially less rigid layer 101. While FIGs. 3 and 4
show a two-layer embodiment with the rigid layer 103 nearer thé first surface 90, it is
believed that the order of 'layering of the formed film 120 shown is not limiting. While it
is presently preferred that, as shown in FIG. 4, the polymeric layers terminate
substantially concurrently in the plane of the second surface, it is not presently believed
to be essential that they do so, i.e., one or more layers may extend further toward the
'second surface than the others. Microapertures 225 are formed on the film prior to
.macroscopically expanding the film to form a substantially uniform distribution of



Because of the greater driving force applied by the liquid jet, those
pdrtions of the web which coincide with the interstices forned by the
intersecting wWosesgsis in tbe woven W re support negber aremmswﬁﬂsio
formtiny apertures, i.e., nm croapertures 125 at points which coincide
substantially with the maxi num anplitude gf each surface aberration 120. As
can be seen in FIG 2, rupturing of the surface aberrations 120 at these
points results in the formation of a vol cano-shaped aperture 125 having
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ot greater than about 120 psi can be found in handbooks such as Physical Properties of
Polymers Handbook, AIP Press, New York, J. E. Mark Ed., 1996 which is hereby o
incorporated herein by reference. :

In one embodiment, the rigid layer 103 can comprise polypropylene havmg an
elastic modulus of from about 155 kpsi, up to about 290 kpsi. In another embodiment the
rigid layer can comprise polystyrene (having an elastic moduius from about 350 kpsi, up
to about to 460 kpsi), particularly if blended with other thermoplastic materials. In one .
embodiment, the rigid layer 103 is a 70/30 blend of polypropylene/polystyrene (i.e., 70%
polypropylene, 30% polystyrene), having a modulus intermediate to that of either
polypropylene and polystyrene.  Other materials suitable for use as the rigid layer
include high density polyethylene, nylon, polycarbonate, poly(methyl methacrylate),
poly(ethylene terephthalate) (or polyesters) and its copolymers such as poly(ethylene 1,4-
cyclohexylenedimethylene terepthalate) as sold by Eastman Chemical Company, and



WD 99/ 59511

PCT/ US99/ 10433 refers to the
di stance betwrygsédpe skin (or hairs) of the wearer and the ?Pﬁ F@& core
of an absorbent article. It has been discovered that arelatively

rigid filmcan be formed into a mcroapgstured, nacroscopi cal | y- expanded,
t hree-di nensional, fluid pervious web, generally in accordance with the
teachi ngs of the aforenmentioned Curro '643 patent, the resulting
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- herein, "ri grotatagepelymsrssucings mqbylmvlmm P lemmdenfrpomla@ﬁse'uqhﬁm us of
o - - Adflex® sold by Montell Polyolefins in Wilmington, DE. - Blends of low- modulus
- materials'may also be used. For example, the substantially less rigid layer can comprise a -
... 50/50 blend of low density ‘polyethylene and linear low density polyethylene (i.e., 50%
- LDPE, 50% LLDPE). Soft rubbery materials may-also be used in the substantially less
* . rigid: layer. These rubbery materials include styrenics such as styrene butadiene styrene
. and styrene ethylene butylene styrene copolymers. Other rubbery materials include
ethylene propylene rubbers or ethylene propyle diene rubbers such as typxcally used in
. manufacture of thermoplastic elastomers. - -
- A preferred method to produce the multilayer polymeric film 120 is coextrusion, as
discussed in detail below.. To be coextruded, the rigid layer should have sufficient
“adhesion to the substantially:less rigid layer such that it will not delaminate either before,
during, or after further processing. Dissimilar materials such as polystyrene and
.- polyethylene, when coextruded, may not exhibit good adhesion to one another, so an
~-adhesive layer may be needed to provide adequate adhesion for sufficient film integrity.
By “adequate adhesion” is meant that the two (or more) layers are joined sufficiently so
as to not delaminate during further processing. The layers may be joined substantially
continuously over the entire layer, or they may be bonded at discrete, discontinuous areas
such as a uniform pattern of closely-spaced spot bonds.
To circumvent the need for an adhesive layer, some thermoplastic materials; even
dissimilar materials, may be blended and used in the rigid layer, provided that at least one
of the materials exhibits adequate adhesion to the substantially less rigid layer, and it is
. present in sufficient quantity at the material interface to provide adequate adhesion. The



at least 120 kpsi. As used herein, "substantially less rigid" materials

i fcl ude material s havi ng an elastic nodul us of not greater than 75 kpsi.

El astic nmodul woobsesii eri al s:nmy be determ ned by reference tperisboss

publ i shed materials such as “Material Science of Polyners for Engineers" by
TA. OCswald and G Menges, published in 1996 by Hanser Publishers, New York,
NY. Elastic noduli may al so be determned directly by testing, such as by

the nethod set forth in ASTM D638. WEB ENMBODI MENT FIG 3 shows an
enl arged par .&,F;?,la?/ a&}%g&g V. A 19 MhA fth nf¥usloREHE Ur ed,
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80 is gener ala}iﬁtﬁ{e%ﬂnﬁﬁte#@tztcgﬁﬁe%tﬁﬂé%or art web 40, illustrated in FIG -1,

and is genera e teachings of the a.f or ned
'314 Radel et al FlGufuis'agplan vigwof afé?m%ﬁve m&%# pertupg shapes project Wﬁg 81788511
PCT/ US99/ 104 3% the first surface of an alternative compressmn resistant web of the pfesent snvientidyl. e

copendi ng, | Gtk i l%ﬁﬁ‘ o reR PEPEl O b0 of Y sfedlish e,
1997; U S. Pag- amertures gr,laréy lsr mebiepadroranixesh and gy begrayedins,
Pat. No. 4, 32, ofdebed ﬁa%udﬂcbrtxﬁ aMddbﬁ:rpmemt Aalthougmndtpho\hm §itis uhad@podithait IHeS
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ref er ence. err@en Equfé?l ﬂ?e“&feoi?ﬁ?ﬂ FeS| stant- web 80 of
the present i nVE‘IATslsﬁmn in FIG. 6, the interconnecting elements are inherently continuous, with . . .

contiguous interconnecting elements blending into one another in mutually-adjoining

- transition zones or portions, e.g., transition portions 87. In general, transition portions

-are defined by the largest circle that can be inscribed tangent to any three adjacent
apertures. It is understood that for certain patterns of apertures the inscribed circle of the
transition portions may be tangent to more than three adjacent apertures. For illustrative - ~ . -
purposes, interconnecting members may be thought of as beginning or ending

- substantially at the centers of the transition portions, such as interconnecting members 97 .

and 98. Likewise, the sidewalls of the interconnecting members can be described as
interconnecting to sidewalls of contiguous interconnecting members. _

Exclusive of portions of the transition zones, cross-sections transverse to a center - . -
line between the beginning and end of interconnecting members are preferably of
generally uniform U-shape. However, the transverse cross-section need not be uniform-
along the entire length of the interconnecting member, and for certain aperture.
configurations it will not be uniform along most of its length. In particular, in transition -
zones or.portions 87, interconnecting members blend into contiguous interconnecting
members and transverse cross-sections in the transition zones or portions may exhibit .

- substantially non-uniform U-shapes, or no discernible U-shape. Further discussion of -
cross section structure is disclosed in the aforementioned U.S. Pat. Application Senal No.
08/816,106.

ABSORBENT ARTICLE

A representative embodiment of a compression resistant web of the present
invention utilized as a topsheet in a disposable absorbent article in the form of a
catamenial pad, sanitary napkin 20, is shown in FIG. 7. As used herein, the term



exhibits a multiplicity of primary apertures, e.g., primary apertures 71,
which-are fornmed in plane 102 of the first surface 90 by a continuous
network of i R{@sgggkyiecti ng nenbers, e.g., nenbers 91, 92, %m:%gmo%

i nterconnected to one another. Primary apertures are also terne
"apertures” or "macroapertures"” herein, ,as opposed to "m croapertures”
present as "vol cano-shaped" surface aberrations 220 on a web of the present
i nventi on. l\/acroapertures are the result of macroscopi cal | y- expandi ng a

pl anar web; g
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I nt ermedi at e f n h n

substanti al | %gtncgrréﬂ?ﬁ 'gm%'ggﬁggon%gﬁﬁ& r% L’f a s@c%néﬁ@ H%rkﬁ]t ure,
e.g., secondkeynipElG. ermﬂmwmﬁmw@ﬁvq,n@-MGw g-ace 85.

FIG 4is a furmhersaﬁwrﬁmqun 20 Hab itab svikfRkS, iv&m\éﬁbonmtxﬁmwmbrbr% 3. The

mul til ayer p I ed of
at | east one&)%l?&g'llE @g’é f&"ﬁdm ?ear\gt%%doﬁe su g%t%‘lr“g? %a"ﬁess rufgg

| ayer 101. Vinrfage 24 e:;aram nppkincAf is shoya in FJ6 ukfacs i gi d
| ayer 103 ne20acfhé Ibedi-fabﬁg stifidecd0a iP Gntendedits bbabdrﬂ\aejdcdnhad ﬂief&dproﬁeﬁe of

| ayering of f

presently prefer rg%gg eh ég%r\;\ahgg?&%%%%ﬁpo ?/#e\%%g?@os‘ltémde '
termnate suindiisintended adiacent to the Wearer'spndergarpents when asgq&ﬁawace it
‘i's . not presetmpkmmééwemed to be essential that they do so, i.e., one or.

more |ayers may Einri Wb, 1&?&0&%%9 1#e€ Wfin %ﬂ;lﬁ?%eﬂt&ﬂﬂe tslheangt@er S.

M croapertures 2 5 are |o roscopi cal |
expandi ng th‘éa“FYq"fﬁCFE‘“fl’&Fm a ﬁ&‘f‘a ,C {&?‘B 6‘%/‘5"’

direction in the plane of the sanitary napkin 20 that is- generally aligned with (e.g.,.
approximately parallel to) a vertical plane which bisects a standing wearer into left and
right body halves when the sanitary napkin 20 is wom. The terms “transverse” or .
“lateral” as used herein, are interchangeable, and refer to a line, axis or direction which
lies within the plane of the samtary napkin 20 that is generally perpendicular to the

- longitudinal direction. :

FIG. 7 is a top plan view of the sanitary napkm 20 of the present invention in its

flat-out state with portions of the structure being cut-away to more clearly show the
construction of the sanitary napkin 20 and with the portion which faces or contracts the
wearer 20a, oriented towards the viewer. - As shown in FIG. 7, the sanitary napkin 20
preferably comprises a liquid pervious compression resistant topsheet 22, a liquid
impervious backsheet 23 joined with the compression resistant topsheet 22, and an
absorbent core 24 positioned between the compression resistant topsheet 22 and the
backsheet 23, - - |



WO 99/ 59511

PCT/ US99/ 10433 surface aberrations 220 on the macroscopically expanded
web. M croapewoumwgss1225 canybe fornmed by a hydrof orati on pregyasdesdsszp0i nt s
whi ch coi nci de substantlally ‘Wi th the maxi nrum anplitude of each surface
aberration 220. As can be seen in FIG 2,;srupturing of the surface
aberrations 220 at these points results in the formation of a

vol cano- shaped aperture 225 havi ng relatively thin, irregularly shaped
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| ayer 103 camdzas’ﬁmﬁeslgmm.ﬂc@dthmdwdgdsoa“mdb’é)mdes@awi3kss rigi d | ayer .
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to about 20% mimbend mugiosés, fncluding)i bukmislmntédﬁtoapmtesmng)ﬂlef\maree’d rentiesdiroent |

t he thickness o@lfmgt 8 kb ﬁhgg%%lg cg{%dr{gttﬂgl%a;egﬁg%%%egess of. the total

fllmthlckness e terne ayer il m .
configuration deg"[i g& 2 Frops-gectional lé‘ﬁY” éﬂ"[ %anﬁaré’lﬂ“‘?l@ﬁtzp)’aliﬁf‘@;@ﬁrséﬂ‘°n line
arrangement, &8tof FIGET. Aaygen bergeendn FiGLS,ahe sanitaryrmapkin mw&:mbbdnclﬁdus an

exanpl e, it edife ﬂ&@ﬁgéfx{eﬁﬁs 560fop§f(a%ﬁﬂg ePAaaﬂler lng;?#xﬂﬂo e €an§x of a.

substantially. less ri nate to pro ded
conpr essi on r@gl“?f"&ﬁc leas meﬁaﬁﬂwgera pdhegive fastening mgans 36 toikgepnegt

bet ween two sthbadlssive ﬁohysticlemg 1o a gurfhce ather thainthe cpotch/paltoreof the uﬁd&gamam
Vari ous ot her ﬁd}qp{&atlons of nmul tipl e | ayer designs may enhance softness,

conpr essi on re5| both in v I Ng proportions. The ri d
| ayer conprises ﬁﬁ?‘é‘ﬁ‘%mﬂ‘&\v/ﬁ“ﬁg opgity 18 directipnang adrapyverse disgction,the,Fan

120 kpsi, andnapkin 2@ afsorhmech Wt directien oe agisy wgicﬂ 1bayeﬂnednbn momdlngfdotvhe e

b bi i ng. Sur g (e clffibloftelilad! a“???tt A ke B‘ds‘*‘ﬁ‘%%%ﬁ“'%r ?'oﬁnd* |

i n handbooks §°PPF§’§ﬁdE‘it aﬁ}e veds @n%?&]b@ :

New York,  J. Epslibwn &od und&%g/\ﬁuyemor iayhtsrmﬂoghe articles herein, such that ﬂuxd 1s' R
eventually drawn in the “z” direction and away from the topsheet of the article into its .
‘ultimate storage layer. In a preferred embodiment the continuous path will have a
gradient of increasing capillary attraction which facilitates fluid flow down into. the
storage medium. -

-In addition to the compression resistant topsheet dlsclosed herein, specxﬁc :

disclosure of other individual components of the sanitary napkin, such as absorbent core
materials, backsheets, and optional features, are disclosed in commonly assigned U.S.
Pat. No. 5,342,334 issued August 30, 1994 to Thompson et al., hereby incorporated
herein by reference. :

METHOD OF MAKING :

The multilayer film 120 of the present invention may be processed using
.conventional procedures for producing multilayer films on conventional coextruded film-
making equipment. In general, polymers can be melt processed into films using either
cast or blown film extrusion methods both of which are described in Plastics Extrusion
Technology-2nd Ed., by Allan A. Griff (Van Nostrand Reinhold—1976), which is hereby
incorporated herein by reference. Cast film is extruded through a linear slot die.
Generally, the flat web is cooled on a large moving polished metal roll. It quickly cools,



i ncorporated herein by reference. I n one enbodi ment, the rigid | ayer
103 can conprise pol ypropyl ene having an el astic nodul us of fron1about 155

kpsi, up to @kflsestP0 kpsi. In another enbodi ment the rigi pg.tlgg
conprise polystyrene (having an el astic nodul us from about %p& , up

about to 460 kpsi), particularly if blepded with other thernoplastic
materials. I n one enbodi nent, the rigidTayer 103 is a 70/ 30 bl end of
pol ypr opyl ene/ pol ystyrene (i.e., 70% poI ypropyl ene, 30% pol ystyrene),

havi ng a nodul us d aje to t hat o)
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y cl ohexyl enedi.me e el
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PCT/ US99/ 104k@ugh the center of the die to inflate the tube and causes it to expand. Ajppoving bybble

;gp;: ZL’F{?. ﬁymg?agmh ; iy h&1 | d 'cbhsan® \4iz8 dyesie ummr&hmlamxm(aﬁ yrene;
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under. t he Hlthnauglnyl[leeor inorer chilk mings: surranndipz dheitbef é@‘@ mmf;nsedmdl tives

comonly useglavifg it%oﬁ&faﬂen‘éﬂﬁ*ﬁnﬁ%rﬁﬁéﬂa%a&ofpmmbﬁdmkc%bﬁrhﬂa{l ng aids, and
ant i oxi dant s, ya SO. elnc uded in t ﬁ’gﬁllmsu

substantially | Progess raqyres. BipFt (18R Ong Rt w%le\rnantboean st
modul us not fepdblack rort&hamltam@mfold’ @lekpwtem stmmabmethmofeﬂlpatwg tpachieye the

s glbste ?Et : 2|n|erﬂulhﬁ§& ﬁunodudah&yqn si Pé{i' Nd@l mmm&aﬂ@qugm Maylipwemensi ty
Fowyas )altbout gt’:’gﬂfﬂs#]eﬁrg é?ﬁﬁﬁn"i% yﬂ"?%@/)ﬁt?é’ ene)nmh%}/ i BrpStai i’e%e"q%q'm e
reference, dlSClOSC the feedblock and multx-mamfo]d die principle of coextrusion.

- Multiple extruders are connected to the feedblock which can employ moveable flow
dividers to proportionally change the geometry of each individual flow channel in direct -
relation to.the volume of polymer passing through said flow channels. The flow channels

are designed such that at their point of confluence, the materials flow together at the same: -

~ . velocities and pressure minimizing -interfacial stress and flow instabilities.  Once the
- materials are joined in the feedblock, they flow into a single manifold die as a composite
structure. Other examples of feedblock and die systems are disclosed in Extrusion Dies
for Plastics and. Rubber, W. Michaeli, Hanser, New York, 2" Ed., 1992, hereby
incorporated herein by reference. It may be important in such processes that the melt
viscosities, normal stress differences, and melt temperatures of the material do not differ
too greatly. Otherwise, layer encapsulation or flow instabilities may result in the die
leading to poor control of layer thickness distribution and defects from non-planar
interfaces (e.g. fish eye) in the multilayer film. o
An alternative to feedblock coextrusion is a multi-manifold or vane die as disclosed
in aforementioned U.S. Pat. Nos. 4,152,387, 4,197,069, as well as U.S. No. 4,533,308,
issued Aungust 6, 1985 to Cloeren, hereby incorporated herein by reference. - Whereas in
the feedblock system melt streams are brought together outside and prior to entering the
die body, in a multi-manifold or vane die each melt stream has its own manifold in the
die where the polymers spread independently in their respective manifolds. The melt
streams are married near the die exit with each melt stream at full die width. Moveable
- vanes provide adjustability of the exit of each flow channel in direct proportion to the




(EVA), having an elastic noduli |ess than about 25 kpsi and generally
greater than 3 kpsi. O her materials suitable for use as the substantially

|l ess rigid | awgyeohkbkks i ncl ude:metal | ocene pol yet hyl:ene with dghfised/fRas
bet ween about 0.90 and 0. 93 g/cc et hyl ene acrylate copol yners such as
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by Montell Polyolefins in WI m ngton, Bl ends of |ow nodulus materials
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detail belo To t.ruded e h '

adhe|5| on tth he gtﬂ)%%{"ﬁ?# I‘A:J"W Vlaﬂesgler‘iaﬁ ‘Fﬁ?é J%nu ﬁﬂ?'%% tgxesl’ gclilﬁ b&é@ e

del ami nat e eiFtve the@gw pEeach polymgr lsdnﬂm ontly by ey %@(953@%1 foldy and net| o
materi al's sUGBrcas$ iRPdsk® by 'cle paisheds)! S[ﬁisMioW@Qnat&ﬁWvﬁﬁ%ﬁdﬂj@ﬂ'm@ﬁeﬂOt

exhi bit good adhe t o _one,a her 2qhe ayer ed to
o ovi te adeqUarasat Lt SrSRRpeli Ryt & qnﬁ?ii iy 1 Wby R His Brdl S
adhesi on" i s theabilitythdailar tke wigth ¢foindividual mpaifaldss s

as to not de'o%fﬂplb?él?srﬂ'wmﬂal Bylthé bter 18y6 dQviigHo- exird;se I Thé'&preBfRnfictieded

b N h b dat
di'scr ot e, ci TR ik ecionk Y Shmbrea S8 bf gk syaBlns T Ypiiiot fy SHREC S
spot bonds more caplek plitaxen struchsesaeed f or an adhesi ve | ayer, . some
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in the rigi ay

8 OVI t_.gne. o
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adhesi on.. Theskin layer 108isipostabh the body-facing side of the web, with substantially less rigid

PCT/ US99/ 104:‘}1§yer 101 disposed on the garment-facing side ' of the web, as shown in FIG. 4.
Substantially less rigid layer 101 has opposed first and second sides, one side :being’
substantially continuously joined to one side of rigid layer 103 prior to further processing -
of the web. Although in a currently preferred embodiment one rigid layer is joined to one
substantially less rigid layer, it is contemplated that multiple substantially less rigid
layers may be utilized, each substantially less rigid layer being joined to one or two rigid

- layers. Tie layers, if employed, may each comprise from about 2% to about 10% of the
- total film thickness. : -
Once formed into a multilayer film 120 for example as shown in FIG 5 the
substantially flat, smooth polymeric material may be directly formed into a formed film
of the present invention, or may be cooled and wound onto a supply roll for further
processing. In a preferred process, after the multilayer film has been coextruded it is fed
directly to a forming structure for microaperturing, macroaperturing  (e.g., via
macroscopically expanding), drying (if necessary), and cooling, thereby producing a
macroscopically-expanded, three-dimensional, apertured compression resistant web of
the present invention.
FIG. 9 is a simplified schematic illustration of a particularly preferred process for
forming a generally planar polymeric web into a web containing a pattern of

éhqt@nnetemgmawrcqaehm y so



13 primary advantage to blending materials in the rigid | ayer is that the
nmodul us can be increased by bl ending higher nodulus, but non-adhering,

conmponent s W r nmodul us, but adhering, conponents. greater
quantity of 3}?% conponents adequate filmintegrity caM@gJ}EPg’?ned

FIG 6is a pI an view of alternative. prlgary aperture shapes projected in
the plane of the first surface of an al t&rnative conpression resistant web
of the present invention. While a repeating pattern of uniform shapes is

preferred, th.e shape erture rtures 71, .na
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~uniform U_SR"'PP wever :ﬁ ﬁ%lcro,ss section neg 1@0@ e uniform
along the erfyssdie t‘ﬂﬂe"fm?ﬁe 19, Sxbtits 4 1,
aper t ur-e ‘corfultiplicityi rﬁsle|scalwurfacmbentgt;ortsrﬁzﬂcgemrdlmgzlmti9tabe¢attops 22006t h: In
particul ar,. wdéb 80, 3R&wi ErDFIGe@BQﬁdef PRé bii€bapethires: 625 B6ifE18¢ Qithi the) pSROBET S

 oend ot SOk ?urgatﬁé“ﬁ%%%gt#@ O AL EHARFOAFTL
U shapes, ormers ansnieqf rwesvleg LPangpecanF t%@%l‘%mﬁﬁn@? ‘than a single '
: .+ . ¢ microaperture in any given surface aberration without deviating from ‘the scope of the
. present invention.). : o S o c
: -+ Planar mlcroapertured web 610 is removed from the surface of woven wire forming
. . structure 505 and passed about idler roll 615. Web 610 is thereafter 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 pressure liquid nozzle 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 microapertured web 610. - The high pressure liquid jet 720
causes macroscopic expansion -of the planar web 610 to a three-dimensional
configuration generally resembling that of the forming structure 705 prior to removal
about idler roll 716. If , as is preferred, the forming structure exhibits macroscopic cross-
section apertures, the high pressure liquid jet will also rupture the end walls of the
capillary networks formed in the web. :




cross section structure is disclosed in the aforenentioned U. S. Pat
Application Serial No. 08/ 816, 106. ABSORBENT ARTI CLE A

represent ati vevossssesii nent L conpressi on resistant; web of RdTAUSS/EMENT

i nvention utilized as a top et in a disposable absorbent article in the
fermof a catamenial pad, sanitary napki me20, is shown in FIG 7. As used
herein, the term WO 99/59511

PCT/ US99/ 10433 14 "sanitary
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genitalia. | t6ﬂ1ma|odh&mdlurtﬂ3n&d@hdng ﬁwmwoscoplhmipanhmnmwpsse@sthehth:ékinst ant

web of the pr%%w& bPhe nfacls LEWED 708 LipbprRBS@E BEsks oRilel Cl s

such as panty | pcont’i nent efs ra| nin ants, diapers, and the
like. It shouMiFropperiirgs.04)ignped iRg 'Bﬁ“ sent invention is not
limted to the pavibiespédfic detxils asito dmnfahgunﬁﬂ:emceﬁs geaerallyadescribedlin melatioman i n

exanpl 6. BIG Yl md‘f‘;}% toBf Clizd BB & oe A vearer coniacting
surface or body- %Eﬂﬂpg"c&? Y: ﬂlfﬁ'aﬁ‘?% f variops ghangesgnd HonS ace”

20a and a gar canﬁe—rﬁaielt@glesabofeahsnl&edbmvﬁnmnsmﬂlmadepamag ifiom the spikit ldeeope N -
FIG 7 as vi eyffle it ihvini YFGUEXEAPR, in the event it is desired to produce webs of the

present invention wherein a predetermined portion of the web is capable of preventing

fluid transmission, it is feasible to perform the processing operation without causing
rupture of the web in its second surface. Commonly assigned U.S. Pat. No. 4,395,215
issued to Bishop on July 26, 1983 and commonly assigned U.S. Pat No. 4,747,991 issued - .
to Bishop on May 31, 1988, each of which are hereby incorporated herein by reference, -
fully disclose how to cbnstruct tubular forming structures which are capable of producing
_three-dimensionally expanded films WhICh are uniformly debossed, but apertured only in
predetermined areas. -

It is believed that the description contained herein will enable one skilled in the art
to practice the present invention in many and varied forms. Nonetheless, the following .
exemplary embodiment and analytical method is set forth for the purpose of illustrating
the beneficial compression resistance of a preferred compression resistant web of the
present invention.

EXAMPLES AND COMPARISON TESTING .

EXEMPLARY EMBODIMENT
A planar coextruded multilayer film was produced and then formed by methods

disclosed above into a compression resistant web of the present invention. The
coextruded film comprised two layers as depicted in FIG. 5, with the rigid layer
.comprising a 30/70 blend of polystyrene/polypropylene and the substantially less rigid
layer comprising a blend of LDPE and LLDPE material. Although not required for the
compression resistance of the present invention, the polyethylene blend layer comprised



20a. The body-facing surface 20a is intended to be worn adjacent to the
body ef the wearer. The garnent-facing surface 20b of the sanitary napkin
20 is on thewgRpasite side and is intended to be placed adp@Ggddbndsds t he
wearer's undergarnents when the sanitary napkin 20 is worm The

sanitary napkin 20 has two centerli nes, A | ongi tudi nal centerline "1" and a
transverse centerline "t". The term"longitudinal", as used herein, refers

to aline, axis or direction in the plane of the sanitary napkin 20 that is

generally aligned with (e. g.._appr@ximat arall.el to VRLE L pl ane

Whi ch bi Sect iR g s ‘Wg%_{ﬁ%’r Bfanlt)éAlug?rteﬂog aﬁs@‘ffm%’é%%/te%%f Ves tv\/nqglﬁ t he
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of the sani tapproximatsky 10%@f gfc totabfilm Sicknessiprige tot fooning rintp agthrep-dimepsionalt ot e

W th porti oRgmplesdidifresiltantGhett! € bei ng cut-away to nore clearly show the

contr act s the it rexaed Bl 3P Sepless oy el faiotel ey th ol £S5
t he sanit ar ynicropperturedOtheesliensisingl, meenpsdopisallysapertangd aveh 80 snitable fopHasrasssi on
LA | s AL it bt 4 !
e L i
WO 99/ 59511 about 24/cm?, with microapertures 225 formed by a woven wire support member 505 (as
- P|CT / USﬁ9/- 10;&13&?: ;'[nhFIG. 9) hg[,ving an 80 x 80 'megh. While being difficult to ?%eaamllﬁ_e a'ccug‘ately,F][ G g
by the. our el RCHEs 57k et 4SR0S Bt Suras sEeR SR Stk e Srtrundeis | "
. edges (or " SpPauils under about 0.03 psi compression pressure. - ' :
' As shown in FIG. 10, primary apertures 71 are formed in the general pattern of
staggered teardrop shapes, one of which is shown in dotted outline 250. Also shown in
--FIG. 10 is a plurality of “stringers” 255, which remain as artifacts of the hydroformation
process. In general, it is believed that minimizing the number of stringers increases the
fluid transport characteristics of the web, while increasing the number of stringers may -
increase the masking properties of the web. = Although, in general, stringers are
considered undesirable, the presence or absence of stringers is not believed to impact on
the compression resistance of a web of the present invention. However, because stringers
are disposed primarily in the plane of the web’s second surface, the presence of stringers
does provide an additional configuration in which one primary aperture may be
characterized as having multiple secondary apertures.

COMPARISON TESTING
A prior art, polyethylene web was produced according to the method disclosed

above for comparison purposes in a Caliper versus Compression test. As disclosed
above, it has been found that there is a correlation between rewet and retained caliper
under compression. The polyethylene web was produced under identical processing
parameters as the Exemplary Embodiment, therefore visually appearing similar to the
web shown in FIG. 10. However, due to the difference in base film properties, the
polyethylene web had a caliper of about 46 mils under about 0.03 psi compression
pressure (compared with about 36 mils for the Exemplary' Embodiment). As shown



edges") are designated 31 and the end edges or "ends") are desi gnat ed 32.
Sanitary napkin 20 preferably includes optional side flaps or "w ngs" 34
that are fol daghg)seeind the trotch portion of the wearer's pagrndonohsye side
flaps 34 can serve a nunber f purposes, including, but not limted to
protecting the wearer's panties fromsoiljyng and keeping the sanitary
napkin secured to the wearer's panties. FIG 8 is a cross-sectional
view of the sanitary napkin 20 taken along section line 8-8 of FIG 7. As

can be seen i r e I C
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conponents o e sanitar ent .core materials
backsheet s, tﬁ’&“@ﬁ? feHaP e%&'ﬁ?ﬁ?h% ‘“@‘Fﬁ“%?“% 1% 2 TSt ARVEREOR-y assi gned U. S,
Pat. No. 5,342,334 i ssued August 30, 1994 to Thonpson et al., hereby

i ncorporated herein by reference. METHOD OF MAKI NG . The nmul til ayer
film 120 of the present invention nmay be processed using conventional
procedures for producing nultilayer filnms on conventional coextruded film
maki ng equi pnent. In general, polyners can be nelt processed into filns
usi ng -either cast or blown filmextrusion nethods both of which are
described in Plastics Extrusion Technol ogy-2nd Ed., by Allan A. Giff(Van
Nostrand Rei nhol d-1976), which is hereby incorporated herein by reference.
Cast filmis extruded through a linear slot die.




Generally, the flat web is cooled on a |arge noving polished netal roll. It
qui ckly cool s, WO 99/ 59511 ’
PCT/ US99/ 104?6 PCru eel s

off the firs ”lﬁsl passes over one or nore auxiliary rolls, t%en t hrough a
set of rubber-coated pull or "haul-off'_rolls, and finally to a w nder. '

In blown filmextrusion the nelt is extruded upvvard t hrough a thin annul ar
die opening. This process is also referred to as tubular filmextrusion.
Air is introduced through the center of the die to inflate the tube and
causes it to expand. A noving bubble is thus formed which is held at
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As can be seen from Table l and graphlcally in FIG 11 under pressure, the prior
art web compnsmg only polyethylene (lme “A”) expenenced a cahper change from about
46 mils (at about 0.03 ps1) to about 11.3 mils (at about 1 05 psi). This represents a

cahper reductlon of about 75% under compressxon pressures of about 1 p51 Caliper
reduction is calculated by the followmg formula
(Caliper at about 0.03 psi - Caliper at about 1.05 psi)
' x 100

Caliper reduction (%) =
_ Caliper at about 0.03 psi

Experience has shown that at a caliper of 11.3 mils, the web exhibits significant
rewet. The topsheet of the present invention, however, as shown by the compression
resistance data of the Exemplary Embodiment (line “B”), experienced a smaller change,
from about 36 mils (at about 0.03 psi) to about 17 mils (at about 1.05 psi). This
represents a caliper reduction of about 53% under compression pressures of about 1 psi.
Furthermore, the retained caliper increases the fluid transport and fluid retaining
characteristics of the web. Experience has shown that at a caliper of 17 mils, the web
exhibits very little rewet. Therefore, one benefit of the presént invention, in addition to
sofiness and clothlike appearance, is the retained caliper under pressure that is beneficial
in preventing rewet during use.



structure. O her exanples of feedblock and die systens are disclosed in
Extrusion Dies for Plastics and Rubber, W M chaeli, Hanser, New York,
2[-err] Ed., 1W%03%sdser eby i ngorporated herein by reference. Ipcrsyyiees
important in such processes that the nelt viscosities, normal stress
di-fferences, and nelt tenperatures of the; material do not differ too
greatly. O herw se, |ayer encapsulation or flowinstabilities may result in
the die | eading to poor control of |ayer thickness distribution and defects
fromnon-planar interfaces (e.g. fish eye) in the nultilayer film An
alternative to feedbl ock coextrusion is a multi-manifold or vane die as

di scl osed in aforenentioned U. S. Pat. Nos. 4,152,387, 4,197,069, as well as
U S. No. 4, 5XNASDBTICAIsMBTHO@IuUst 6, 1985 to C oeren, hereby incorporated
herein by reference. Wiereas in the feedbl ock systemnelt streans are
brought together outside and prior to entering the die body, in a
multi-manifold o 2 ‘melt streamhas its own nmanifold in the die-
where the polynmers spread i ndependently in their respective manifolds. The

nmelt streams ar e ARRnhdsfech@iital (chighesl} ;ﬁigéxﬁith_ M@ﬁdﬂla@?ﬁé@sﬁ@fdoy BavigPP i tardall | |
die wi dth. Moveabl e vanes EFOVIde adjustability of the exit of each,flow

channel in diaveilablefromp hetB.GnAmss €peol Walthanydylass, wassused to determine the caliper
PCT/ US99/ 104 '

ion. . . - . 0 of
material fl ov%\fiﬁegr (foﬁnrpéﬁg ™ téplalﬁ oavt\ﬁ Pl”élgpﬁewerrrglql?sce‘tig g‘\?v Iflsgé‘gto eﬂ\r{ g%ﬁt% e
sanme vel oci t (above eaage) do prothicel ¢ei appcopriatit pounds per Guareeintth ef pessurd oo\the
properties and | t.t enperatures of. pol rs var | del f vane die
has several &Wg%aggs% i “}"B’r‘?a@ "Y‘{ o %e&ﬁ%fe\é\bgﬁeql%llbsfgs @rzﬁioosﬂ" '
charact eri st iges3, 0/as! ®73) 082, xxmer.e% Féi pidsQatd. YTHE chlifdr R “PiRbled’t SN QA tHKES, :
e

for exanple up to 175[err] F. (8 rr]C.), can be processed together.
Each mani f ol gveight gtop thepiston apgedelesi gned and tailored to a specific

pol yner. A 7” x 12” topsheet to be tested was placed on the marble platform and the caliper
foot, with appropriate weights, was gently lowered onto topsheet. After about 10
seconds, the caliper gauge was read to the nearest thousandth of an inch.
A measurement was taken in 5 different aréas of the same topsheet. Two sheets of
each sample were alternated between weight changes to allow the topsheet to fully .
recover its embossed thickness before being placed under compression again. The

readings for each sample were averaged, and the data are presented in Table 1 above.



Thus the flow of each polyner is influenced only by the design of its
mani fel d, and not forces i nposed by other polymers. This allows materi al s

W th greatlyg@ jng nelt viscosities to be coextruded |p{,:p ?%P Jssayer
tlon Al

films. In ad the vane die also provides the ability or the
width of individual mani fol ds, such thag,an inte; r_can be
conpl etely surrounded by the outer Iayer | eavi ng osed edges.

af orenenti oned patents al so discl ose the conbi ned Iwﬁ’j”,,ﬂﬁll}syst ens
and vane di a¥hitds datih&dis; nore conplex mul til ayer s

multilayer filmof the present invention conprises two or nmore ’| ayers, at

| east one of the layers being arigid layer, with at | east one of the
remai ni ng | ayers being substantially less rigid than the rigid layer. In a

currently pref ewﬁmﬁ?@ﬂshﬂzsatweum atklesst loaY Sined PR havirnd Sppsiag gest he
body-faci ng side of , With substantially less rigid layer

di sposed on thediﬁinmﬁrsfmﬁlhagaléllmnlﬂQISPQSQWWG&B%@RMMSW%ﬁlFm
substantial |y | gagedl Aol S oS OBAOSAHchile BB FREPLRIAIES. 0T

si de bei ng subs y con I NUOUS srde o ayer 103
prior to furtheplypiavingscvinesponting Mgoseﬂnﬁnmgt hcsenghd iwidth, characeantzéd) bprsekler r ed

enbodi nent .one ri g| l'ayer ed to su ant| al | ess riqgid | ayer,
it is contenpl aP’EEFR}ﬁ&?mPHﬁ"iE"’p"Ii Pﬁ"‘?’g?stég‘é’di’ﬂ ﬁhé'h be
utilized, each %P&taéﬁdlﬁtdn)ﬂe&ﬁ&?sdid%&sﬂﬁuﬁ{g cligdsng | oi ned to one or two
rigid Iayers Tie layers, if enployed, nay each conprise from about 2%to

~about 10% ofy t h?héﬂg&ﬂ \Jebltfpélgi'npkn@ﬁé}em said sceBREwid TEgreatl! Mokt sallt firkd ayer

film 120, for exanple as shown I n 5, the substantrally flat, 'snooth
pol ymeric mat erwgdth,rsaghtba;smdmetvﬁ@ondmghenﬂslmlyda&mndwqﬂqm%f t he present
“invention, or may be cool ed and wound onto a supply roll for further
processi ng. 3t n Fhepafeewebdf Glaivet or 2awhereint bonding| is by epbossing, mesdling.oeren -

coextruded it is,fed rmng structure for .mcroaperturing,
macr oaper t ur i ng” P& P %szgtbf’é%?%@g%’ﬁ‘?cal |y expandi ng), drying (| f

- necessary), and.coolin ere [ [
t hr ee-di rrens“?ongﬁ %F‘E,Pg g?%&???ﬁ%ﬁ%@‘? St an @Efo@% Pg’?kﬁ% pre

. invention. eﬁiav%gﬁbaalssveﬁmkbffr@ﬂ Hadtahwt 100 gAnf.ustrati on of a

particularly pr ef erred process for formng a generally planar pol yrrerl c web
into a V\Bb CSOnt The pﬂﬁr tveb f tafy of Claims 1-4, wherein each said cellulosic ply compnses

creped paper having a basis weight of from 15 g/m’ to 25 g/m2

6. The paper web of any of Claims 1-5, wherein each said inner ply comprises

meltblown fibers formed into a nonwoven web

7. The paper web of any of Claims 1-6, wherein said meltblown fibers are formed
from the group consisting of: polyolefins such as polypropylene and polyethylene,
polyesters such as polyethylene terephthalate, polyamides such as nylon, as well as
copolymers and blends of these and other thermoplastic polymers.

8.  The paper web of any of Claims 1-7, wherein said inner ply has a basis weight
from 1 g/m’to 15 g/m’.

9.  The paper web of any of Claims 1-8, wherein said inner ply has a basis weight from
1 g/m?to 8 g/m’.
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m croapert ur eqio9dfsésige aberrations, and further processing tfquseonoas

m croapertured web to forma nmacroscopi cally expanded, apertured

t hr ee- di nensi onal web generally simlar tQ that showin FIG 3. In
particular, a web of substantially snmooth™flat polyneric material 501,
correspondi ng, for exanple, to film120 of FIG 5, is fed froman extrusion
process (not HOOWhg, papér wetppf iny @fI Claidd 049) avhieletn Said fraeltblodin fibave \iave vh'1 €
support nmenber 505 whi¢ch rotates about a stationary vacuum chanber 510. The
cross-section of a{'ﬁggqq?\%ﬁ?r Iepe than 61 equal O QRICTORS-gr eat | y enl arged formin
the inset of FIG_9A. A high pressure liquid jet nozzle 515 is directed at
the exposed shirf dde ngperyweb of pay aﬁﬁlmyl-wrdﬁerpm isaid melthlow fibersthaverani at e

to a pair of baff eSd}%?eté-]ﬁ r t he vacuum chanber. The
hi gh pressure, i 'ag&?g pre erali.l1§§}al{an|%{a§§?]{§m;ﬂhﬁ%§§' psig, jet of liquid 520
causes the s t e r uckl e
Pattern of ¢ hEE gy R Y28 of sl SCIBRRATEL wiEr iRl BheHPARY MBI Ol

i nterstices fornSiasmission Rartofacieadt 4000 §HJ02%RRIN’. ar e unsupported, the fluid
j et causes rupture at those portions of web 501 coinciding with the
interstices ilB.t Thepapes webiof enySofi(laikis 1512, wWheteirtsahinnerphe hayMpistst Vagg a
"pl anar™” m'croaperrtured, b 610, a segnment of whjich is shown in greatly

enl arged form i n rshsmissiopRatsrof at least §A00 ghb024hrs/m’y; cr oapert ured web 610

exhibits a nuJtiplicity of fine scale surface aberrations 620 general |y
simlar to abbrdiesusT ¥ebobmyafClams 1skywherein spiddnner plys6ag held apydrostatic

m croapertures 63gadéialfehd oW fr,6.ne poi nt of nmaxinum anplitude of the
surface aberrations 620. (it Is, of course, recognized that nore conpl ex

weavi ng patt S bt ﬁed} : o <t | :

m croapert ur:ﬁi?n Tglﬁ a%?ygir)lbgu fac%agﬁé?%'?@gﬁmvﬁdﬁgﬁ%p e%?‘gtg#dﬁaghyfdfoos%ufhe
scope of the predbeadtofiahleastd omm H,0. Pl anar microapertured web 610 is
removed fromthe surface of woven wire formng structure 505 and passed
about idler roll 615. Wb 610 is thereafter forwarded wth surface
aberrations 620 generally outwardly oriented about the periphery of a

I —————

L



macr oscopi ¢ patterned three-di nmensional fornlng structure 705 which rotates

-about .a second stationary vacuum chanber 710. A second high pressure |iqui.d -
nozzle 715 I $y d internmedi ate stationary baffles 712,

pressure I|quﬁ%£@&%gle 715 applies a high pressure, i.e dﬁ&%ﬁ%ﬁﬁ%bal

| east about 400 psig, liquid jet 720 substantially across the entire wdth
of planar m croapertured web 610. ThSLgEgh pressure liquid jet 720 causes
macr oscopi ¢ expansi on of the;.planar 10 to a three-di nensional
configuration generally resenbling that of the form ng structure 705 prior
to renoval about idler roll 716. If, as is preferred, the form ng structure
exhi bits macroscopi c cross- section apertures, thegfigh pressure liquid jet
web. WD 99/ 59511 } _
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macr oscopi.cal |y aper4@ Al of FIG 9C. The
nmacroscopi cal |y expanded we ~ i b4 ; i pl NG of debossnments 717

will also rupture the end wal lgg of t apillary ngtworks fornmed in the
greatly enl arged segnent of | y expanded. and

macr oscopi c expan~
nmacroscopi cally ex
625 forned in eac

to the above di scl osed |nvent|on
scope

49
Fig. 1 SR
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126
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of the present invention. For exanple, in the event it is desired to
produce webs of_the present invention wherein a predeterm ned portion of
the web is capdﬁpéw hreventing fluid transnmission, it is feg&&&% %
performthe processing operation wthout causing rupture of the %wﬁ%”its
second surface. Commonly assigned U S. Pat. No. 4,395,215 issued to Bishop
on July 26, 1983 and conmmonly assi gned 3/58 Pat No. 4,747,991 issued to

Bi shop on May 31, 1988, each of which are hereby incorporated herein by
reference, fully disclose howto construct tubular form ng structures which
are capabl e of producing three-dinmensionally expanded filns which are

uni formy debossed, but apertug@d only in predetermgeed areas. It is
bel i eved that the description cpotai gred™tmyein wll
the art to practice the present , ! ”
Nonet hel ess, the foll ow ng exen
set forth for the purf@se—mf
resi stance of a preferred cqg
i nventi on.
EMBODI MENT A g
formed by nethods
present inventionfH
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20 titanium oxide as an opacifier, and 1% Atner 100 as a resin

i ncorporated surfactant. The surfactant causes the finished film (and
ultimately t d filmweb) to be nore wettable, there khg the
fluid f|0m1p?§ﬁ%§??§s of the web. The total thickness (cal?%gﬁﬁgﬁpﬁ?

was approximately 1.4 [err] 0.3 mls with the rigid | ayer being
approxi mately 10% of the total ﬂlrngmweyness prior to formng into a

t hr ee- di nensi onal conpression resistant web. The coextruded fil mwas
processed by the nmethod di scl osed above, to forma m croapertured,

t hr ee- di nensi onal , macroscopically apertured web 80 suitable for use as a
conpression resistant _topsheet (hereinafter, thg2gopsheet"), as shown in

t he phot om crograph #3R G 10. The web 80 copfprised a macroaperture 71

i i res 225 formed by a woven wire

support nenber 505 (as shown™ ng an 80 x 80 nesh. While being
difficult to measure acCug® S apStsey fromthe first
surface to the second sur about 0.03
psi conpression pressure. ¢ gr ¥ {apertures 71
are formed in the general fs 2t 5 v apes, one of
which is shown in dotted Qu , M s ) - A is a plurality
of "stringers" 255, which ' ) Rr mat i on

r of stringers

M\l e increasing
6f the web.

t he presence or

process. In general, it J
increases the fluid transpg
t he nunber of strinlM¥rs—
Al t hough, in general, str
absence of stringers is na

a”gression
resi stance of a web of the hecguse stringers
are di sposed primarily in '

I ace, the
presence of stringers doe$f Lot i ;

primary aperture nmay be characterized as having multiple secondary
apertures. ~COVPARI SON TESTI NG . A prior art, polyethylene web was
produced according to the nethod diSC|OTFi bgye for conparison purposes in
a Caliper versus Conpression test. ‘As dis'Egs above, it has been found
that there is a correlation between rewet and retained cali per

he film

™



under conpression. The pol yethyl ene web was produced under identi cal
processing parameters as the Exenplary Enbodi ment, therefore visually

appeari ng si nwlogsbsay t he web. shown in FIG 10. However due Hornisesr0433
difference in base film properties, the pol yet hyl ene vveb had a cal i per of

about 46 mls under about 0.03 psi SSI on pressure (conpared with
about 36 mls for the Exenplary Enbod As shown WO 99/ 59511
PCT/ US99/ 10433 21 bel ow,

however, even though st2@ting with a lower relative caliper, the Exenplary

Enbodi ment of a web of t\e preg G Nt i QEE retained a greater caliper

under pressure.- Bot h\t he™D errpl ar t34nd the pol yet hyl ene web
s as

were tested to determ ne cglipe

descri bed bel ow 24+ ed in
chart form bel ow, and ) 11 shows

t he conpression resi ret—o podl yet hyl ene web greaphee i "A", and
t he Exenpl ary Enbodi . j G 11 al so
shows the data2‘3) 2 [ i crpapertures,
i.e., aprior aft, i § web produced accordi\ng to the
teachi ngs of thedlp i etlal., as line "C'. It i§ included

graphically as a Jug hmark of destkrable conpression resistagnty
properties. As nqt¢ however , suc;_[l i ' uring
| acks the enhanc&d{sSofTne € TUextaré of "m croapertafed webs,

i ncl udi ng webs of{ the present invention.
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WD 99/ 59511

PCT/ US99/ 10433 22 Tabl e 1:

Cal i per Rete der Conpr essi on

AVERAGE CALI gfgga ost Corrpr ession (psi) Pol yet hyl"‘e’%"e’s%B"’
Exenpl ary Enbodi rrent 0.03 46. 0

36.0 0. 09 38.2 32.0
0.19 32.2 5/8 28.0 0. 26
29. 4 25.0 0.50 21. 4
21.0 0. 58 o 16.8 21.0
0. 65 : 16. 6 19.0 0.75
13. 4 18.0 0. 82 12.8
17.0. - 1.05 11. 390 71 17. 0

As can be seen from Table 1, and graphicall y' in FIG 112under pressure,
the prior art web conpri si nela)nl y pol yethyl; ene (I ine "A"\NAxpa0enced a
cal i per changefromabout 46\ m T aboTE 00 /o. mils
(at about 1.05 psSP5—qi s reprgsent giscal i pe about % under
conpressi on pressures ol -abeyt {1 psi. Eal i per ceFcul at ed by

the follow ng fornula: abow (%193 psi -
ps?y

Cal i per. at about 1.05 514
716
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Cal i per reduction (%9 = x 100
Cal i per at about 0.03 psi Experi ence has shown that at a caliper of
11.3 mls, thegwefxhi bits significant rewet. The topsheet gipdidegrdasssent
i nvention, however, as shown by the conpression resistance data of ‘the
Exempl ary Enbodi nent (line "B"), experienced a snaller change, from about
36 mls (at about 0.03 psi) to about ]@/@s (at about 1.05 psi). This
represents a caliper reduction of about 53% under conpression pressures of
about 1 psi. Furthernore, the retained caliper increases the fluid
transport and fluid retaining characteristics of the web. Experience has
shown that at a caliper of 17 mls, the web exhibits very little rewet.
Therefore, one benefit of the present invention, in addition to softness
and clothli ke appearance, is the retained caliper under pressure that is

beneficial in preventing rewet during use. WD 99/ 59511
PCT/ US99/ 10433 23 ANALYTI CAL
VETHOD Cal i per vs. Conpression:
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An Ames nechani cal caliper gauge with a circular pressure foot having 2 _

inferr] area, available fromthe B.C. Ares Co., of Waltham Mass., was used -

to determ ne the caliper under canpression. Appropriate weights were placed

atop the pi sk@mmok1it he cal i per (above gauge) to produce theraRpyRss at e

pounds per ‘square.inch of pressure on the topsheet. The wei ghts used

i ncl uded wei ghts to generate 0.03, 0.09, 0.19, 0.26, 0.50, 0.58, -0.65,

0.-75, 0.82, and 1.05 psi pressure§ /Be caliper was "zero-ed" after each

time weight atop the piston was changed. - A 7" x 12" topsheet to be

tested was placed on the marble platformand the caliper foot, with

appropriate weights, was gently |lowered onto topsheet. After about 10

seconds, the caliper gauge was read to the nearest thousandth.of8@n inch:

A measurenent was taken in 5 dipferent areas of the same topsheef. Two

sheets of each sanple were alterpated bet weS@ wei ght changes to Allow the
"topsheet to fully recover its ¢npossed thickness before being pJaced under
conpression again.. The readi ngs for each sagple were averaged,,and the data

- are p‘r esent ed - . N I T Ry I .;.;:;,"‘.'.Q L - . - . .

PCT/ US99/ 10434
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two outer cellulosic plies ina face to f
cellulesic
char act er i zed way9orsas§l
br eat habl e web, and wherein said paper
sat d correspondi ng edges. 2.
second wwdth is greater than said fir
bondi ng bonds only said outer ;cellulosic plies.
1 or 2, wherein bonding is: by enbossi ng,
bondlng met hod. 4.
cellulosic ply conprises creped
g/nerr] to 100 g/nferr]. 5.

paper

each said cellulosic ply conprises crep

of from15 g/nferr] to 25 g/nmerr]. 6. The

1-5, wherein each said inner ply conprises | t bl
into a nonwoven web. 7. The paper web of a c ai
mel t bl own fibers are forned fromthe gr onsi s
such as pol ypropyl ene and pol yet hyl ene, olfyest er
pol yet hyl ene tereghthal ate, pol yam des such | on
copol ynmers and bl &ds of these and ot her the | astic

paper web of any

from1l g/nferr] t
wherein said inne
g/nmerr].

Clainms 1-7, wherein sa
15 g/nmferr]. 9.
ply has a basis weight fr

Topsheet Callper Under z-Ci

wi dt h,

~re|at|onsh|p,
ply having correspondlng- dges defining a second wi dth,
inner ply conprising a |iquid-inpefmasbiess
web is actively bonded near
The paper web of Caim1, wherein said
such that said active

3.:: The paper web of Caim

needl i ng,
The paper web of any of Clainms 1-3, wherein said
havi ng a basis weight of from 10
The paper web of any of Cains 1-4, wherein
havi ng a basis wei ght
webjof any of C ains

or

The pap¢r /web of

Tp@yners. 8.

ot her nechani ca

wi~fi bers forned
1-6, wherein said
ing of: polyolefins
such as
Il as
The
has a basis wei ght
y of dainms 1-8,
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web of any of | 1-9, wherein said-neltbl ovvn fihers havdeg R
aver age di amet ?léhfmsl ess t RER-CIVEEECINEL IROTERTY O Hg S0 oper web of
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(54) Title: MULTILAYER COMPRESSION RESISTANT APERTURED WEB
(57) Abstract

An apertured, compression-resistant web is disclosed, the web comprising a first surface having a plurality of microapertures forming |
volcano—shaped surface aberrations, a second surface generally parallel to and spaced apart from the first surface. A.plurality: of fluid | -
passageways extend between the first surface and the second surface to place the first surface and the second surface in fiuid communication
with one another. The web is formed of a multilayer polymeric film comprising at least one rigid layer and at least one substantially less
rigid layer joined to the rigid layer. In a preferred embodiment, a rigid layer has an elastic modulus of at least 120 kpsi, a substantially
less ngld layer has an elastic modulus of not greater than 75 kpsi. The multilayer film is pu‘cferably formed by coextruding a rigid layer
comprising a blend of polystyrene and polypropylene, and a substantially less rigid layer comprising a blend of LDPE and LLDPE.




