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WEB FOR ABSORBENT ARTICLES HAVING A TEXTURED
WEARER-CONTACTING SURFACE
10 FIELD OF TEE INVENTION

The present invention relates to absorbent articles such as sanitary
napkins, pantiliners, disposal diapers, incontinent articles, and the like, and more
particularly, the present invention relates to absorbent  articles having an
apertured, three-dimensional, macroscopically expanded, plastic web topsheet,

15  the wearer contacting surface of which is textured.

BACKGROUND OF THE INVENTION
All manner and variety of absorbent articles configured for the absorption
ofboddyﬂmdsue,ofcourse,wellkmwn. Current types of absorbent articles

20 include sanitary napkins, pantiliners, disposable diapers, and incontinent articles.

Macroscopically expanded, three-dimensional, apertured, films have been
used as topshects on such absorbent articles. As used hercin, the term
"mcroscopically'expand.ed',' when used to describe three-dimensional, plastic

25 webs, ribbons and films, 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 the three-dimensional pattemn of the forming
mthepmunbemgreaddymbletomemkedeyewlmthe
pupmdlalhrdlmmebetweenthewewa‘seyemdthephneofmewebls

30 about 12 inches. _

One macroscopmlly expanded, three-dimensional, apemn'ed plasnc web
which is particularly well suited to transferring fluid deposited on one surface

" thereof to its opposite surface and thereafter isolating the transferred fluid from
the wearer's skin is disclosed in commonly assigned U.S. Pat. No. 3,929,135

35 issued to Thompson on Dec. 30, 1975, and hereby incorporated herein by
reference. Thompson describes a macroscopically expanded, three-dimensional,
topsheet comprised of liquid impermeable material, but provided with a pattern

of tapered capillaries, the capillaries have a base opening in the plane of the
o
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This provides a relatively much dryer surface in contact with the user thm had
previously been obtainable.
Another macroscopically expanded. three-dimensional, apertured plastic
web well suited for use as a topsheet on absorbent articles such as sanitary

and

t
g

napkins is disclosed in commonly assigned U.S. Pat. No. 4,342,314 issued to

Radel et al. on Aug. 3, 1982, said patent being hereby incorporated herein by

reference. The macroscopically expanded, three-dimensional plastic web
disciosed in the Radel et al. patent exhibits a fiber-like appearance and tactile

_unprmonwhnchhasbeenfavomblyrecuvedbyce ~Jmers when used as a

wearer contacting surface.

While macroscopically expanded, three-dxmmonal, apertured plastic
webs have achieved widespread commercial success when employed as
topsheets on absorbent articles, some users are very reluctant to place a topsheet

- which they readily perceive as plastic in contact with their skin.

Accordingly, it is therefore an object of the present invention to provide
a topsheet for an absorbent article having fluid handling characteristics
comparable to those found in macroscopically expanded, three-dimensional,
apertured plastic topsheets and an improved softer, less plastic-like look and
feel.

- SUMMARY OF THE INVENTION
. ‘The present invention relates to absorbent articles such as diapers,
incontinent articles, sanitary napkins, and the like. More particularly, this
invention relates to absorbent articles having a resilient, three-dimensional,
macroscopically expanded, fluid pervious plastic web. The plastic web has a
first surface and 8 second surfaces located in planes remote from one another.
At least a portion of the first surface of the web has a particulate material

- secured thereto. ﬂwwebincluduapluralityofupilhﬁéectmding&omthe

35

first surface to the second surface of the web. The capillaries are defined by a
plurality of sidewall portions interconnected to one another intermediate the first
mdmond:urfwuot‘theweb.'Thesidewallponionstennimteinﬂwsecond
surface of the web. In a preferred embodiment, the sidewall portions also have a
particulate material secured thereto Preferably, the particulate material is talc.
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mhrch is particularly well suited to transferrlng fluid deposited on one
surface thereof to its opposite surface and thereafter isolating the
transferred fluid fromthe wearer's skin is disclosed in coomonly assigned
U.S. Pat. No. 3,929,135 35 issued to Thonpson on Dec. 30, 1975, and hereby
i ncorporated herein by reference. Thonpson deicrlbes a macroscopical ly
expanded, three-dimensional, topsheet conprised of liquid inpermeable
material, but provided wihépresastinventionciso providesia peasess| far forming: dncapertured,

capillaries have a {hpéedifieRiional) maafaséﬁn&hﬁ ﬁ&ed\b& A pdlyhieHE BRRfIs extruded
contacting the wearer S t%nm}/nga d an Xfon’Riﬁm 1ts ract)nngc}_ohsgobas
dimensional, cross-section defined by a mulnphcuy of macroscopic apertures
5 which place the opposed surface of the f: -ming structure in fluid communication
with one another. ‘A pneumatic pressure is applied to the film to cause the film
to be urged into substantially conformance with the macroscopic, three-
dimensional, cross-section of the forming structure thereby forming a three-
. dimensional, macroscopically expanded. formed web having first and second
10  surfaces located in planes remote from one another. The formed web has a
plurality of capillaries extending from the first surface to the second surface.
The: capillaries are defined by a plurality of sidewall portions interconnected to
one another intermediate the first and second surfaces and terminate in the
second surface. A particulate material, preferably talc, is then deposxted on the
15 . film while the film is in a semi-molten state.
Alternatively, the particulate material may be applied to the web after it -
has been extruded, but prior to passing over the vacuum chamber. '

BRIEF DE ON OF THE DRAWIN:
20 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: -
Fig. 1 uamnphﬁedperspecnvevnewofanabsorbemarncleofthe |
25 'presentmve:mon,

-Fig.. Zuacmss-secuonalv:ewtakenalongsecttonhnez-zofI-"g.1

Fig. 3 is a cross-sectional view taken along section line 3-3 of Fig. 1;
| Fig. 4 is an enlarged, partially segmented, perspective illustration of a
pnoranphmewebofmetypegenerauyawlosedmcommonlyawgnedUS

30 Pat No. 4,342,314;

Fig. 5 is a photograph enlarged approximately 27 times of a prefelred
embodiment of an apertured, macroscopicaily expanded, three-dimensional,
plastic web having a textured wearer-contacting surface of the present invention,
the photograph being taken from the wearer-contacting surface of the web;

35 Fig. 6 is a simplified schematic representation of a process for making the
apértured, macroscopically expanded, three-dimensional, plastic web having a
textured wearer-contacting surface of the present invention; and ‘
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openi.ng of the topsheet t he apex opening being in intinmate contact with

t he absorbent pad utilized in the disposable absorbent articfe. The
Thonpson <t op Iovvs for the free transfer of fluid fromthe wearer's
body into ths&(éeg%nabsorbent el enent of the device while.inhi blpgﬁ}/\e‘{’ﬁg”
reverse flow of these fluids. This provides g rel at | veI y much dryer surface

In-contact with the userg.t
macroscopi-cal |y expandeoF {]ﬁﬁé %tlﬁgn\éﬁ%}la&ng% ‘gflsﬂ. 3&‘7@”"
suited for use as awmsbmbsunwm@ﬂmmthamb@fﬁvmmmlamanmencyrdmce

‘napki ns i s discl osegithth ,?ammml pRdeU. S. Pat. No. 4,342,314 issued to
Radel et al. on Aug. 3, 1982, said patent being hereby |ncorporat ed herein

by reference. The nacroscoplcally expanded t hr ee- dlnen5|onal plastic web
di scl osed in the Radel BETE S ) ] R P

tactile _ The term “sbsorbent amcle as used herem, refers to articles which
absorb and contain body exudates. More specifically, the term refers to articles
which are placed against or in proximity to the body of the wearer to absorb and
contain the various exudates discharged from the body. The term "absorbent
10 article:" is intended to include diapers, incontinent articles, sanitary napkins,
pantiliners, and other articles used to. absorb body exudates. 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.c., they
are intended to be discard after a single use, and, préferably to be recycled,
15 composted or otherwise disposed of in an environmentally compatible manner.
The term “diaper” refers to a garment generally worn by infants and
incontinent persons which is worn about the lower torso of the wearer. Suitable
 diapers that can be provided with the topsheet described herein are disclosed in
U.S. Pat. No. Re. 26,152, issued to Duncan, et al. on Jan. 31, 1967; US. Pat.
20 No. 3,860,003 issued to Buell on Jan. 14, 1975; U.S. Pat. No. 4,610,678 issued
to Weisman, et al. on Sept. 9, 1986, U.S. Pat. No. 4,673,402 issued to Weisman,
et al. on June 16, 1987; U.S. Pat. No. 4,695,278 issued to Lawson on Sept. 22,
1987; U. S. Pat. No. 4,704,115 issued to Buell on Nov. 3, 1987; U.S. Pat. No.
4,834,735 issued to Alemany et al. on May 30, 1989; U.S. Pat. No. 4,888,231
25 issued to Angstadt on Dec. 19, 1989, and U.S. Pat. No. 4, 909,803 issued to
Aziz, et al. on March 20, 1990; each of which is incorporated herein by
The term “incontinent article” refers to pads, undergarments (pads held in
~ place by a suspension system of some type; such as a belt, or the like), inserts for
30 absorbent articles, capacity boosters for absorbent articles, briefs, bed pads, and
" the like, regardiess of whether they are wom by adults or other incontinent
persons. Suitable incontinent articles that can be provided with the topsheet
described herein are disclosed in U.S. Pat. No. 4,253,461 issued to Strickland, et
al. on March 3, 1981; U.S. Pat. Nos. 4,597,760 and 4,597,761 issued to Buell;
35  the above-imentioned U.S. Pat No. 4,704,115; U.S. Pat. No. 4,909,802 issued to
~ Ahr, etal and U.S. Pat. No. 4964860|ssuedtoG1pson, et al. on Oct. 23,
1990; each of which is incorporated herein by reference. -
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| mpression whi ch has been favorably recelved by.-custoners when ‘used as a 15
wear ér contacting. surface. Wil e macroscopically expanded,

t hr ee- di Aensi onal , apertured plastic webs have achi eved w despread
commer ci al success when enpl oyed as topsheets on absorbent articles, sone
users are very reluctant to place a topsheet whi ch they readlly perceive as
plastic in contact with H%ﬁlr SKi n. Accordlngly S therefore

an obj ect of the present m%ﬁq‘aﬂ)"iﬁkﬂ\/ refers fo t‘BﬁgFﬁ!"e’t"thr's %Yﬁ"h B tsmalen ¢
article having fl ui ddjacentito tie piriendat tregiors that i intengbel mbibsotboaridcomenid oarivaisi n

and an' i npr oved 22??&?&"%5SE‘SW‘P%"@W%I'"O“W"WBSP"@Z"‘M%”WW

table sanitary napkins that can be prowded with the topsheet described herein

5 are disclosed in U.S. Pat. No. 4,285,343, issued to McNair on Aug. 25, 1981;

U.S Pat. Nos. 4,589, 876 and 4,687,478 issued to Van Tilburg on May 20, 1986

and Aug. 18, 1987 respectively; U.S Pat. Nos. 4,917,697 and 5,007,906 issued

to Osborn, et al. on April 17, 1990 and April 16, 1991, respectively; and U.S.

. Pat. Nos. 4,950,264 and 5,009,653 issued to Osborh on Aug. 21, 1990 and April
10 23, 1991, respectively; each of which is incorporated herein by reference. :

* The term “pantiliner” refers to absorbent articles that are less bulky than

sanitary napkins which are generally worn by women between their menstrual

~ periods. Suitable pantiliners that can be provided with the topsheet described

herein are disclosed in U.S. Pat. No. 4,738,676 issued to Osbom on Apnl 19,

15 1988.

F@;l'dumu:lsmMmﬁa!ahmdxmtankk u)ﬂuzedelqmtumtz
diaper prior to its being placed on a wearer. It should be understood, however,
that the present invention is not fimited to the particular type or configuration of
absorbent article shown in the drawings. As shown in Fig. 2, such an absorbent

20 article 10 basically eompnses a topsheet 12, a backsheet 14, and an absorbent
' core 16.

Theabsubuu:uudelOlmshmosudhmu,abodrconummngsuﬂ&ueﬁx

*body surface") 10a and a garment surface 10b. The body surface 10a is

: intended to be wom adjacent to the body of the wearer. The garment surface

25  10b of the absorbent article 10 (shown in Fig. 2) is on the opposite side and is

o mmdedtobepheedadjaeemmthewwefsundergamemsorcloﬂungwhm
the absorbent article 10 is worn. '

The absorbent article thastwocenterlmu,alongxmdmalcenteﬂmel '
and a transverse centerline t. The term "longitudinal®, as used herein, refers to a

.30 line, axis or direction in the plane of the absorbent article 10 that is generally

- amgudnwhh(égqlmpnmhmndyrnnﬂklun:lvudkalphmw1whkhlﬁuzu.a
standing wearer into left and right body halves when the absorbent article 10 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 absorbent -

'35 article 10 that is general perpendicular to the longitudinal direction. Fig. 1
shows that the absorbent article 10 has two spaced apart longitudinal edges 18

and two spaced apart transverse or end edges (or "ends™) 20, which together

form the periphery 22 of the absorbent article 10. -
Shiantattthtibmit
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SUMVARY q;:'THE | NVENTI ON The present invention relates to absorbent
articles such as diapers, incontinent articles, sanitary napkins, and the
i ke. . "Mdr.g ticularly, this invention relates to absorbent artjcles
having a resi o@ﬁ@y-’?hree-di mensi onal , 30 macroscopi cal |y eXFERGEHI3098 i g
pervious plastic web. The plastic web has a figrst surface and a second
surfaces located in planes renote from one another., At |east a _partion of

the first surface of the MEptapsheet 12is; campliante spifesling| and-pen-istitating, te( e

The web includes a prearer'siskin. OFurtien topsiieer 32 dx liquidipegméable]rpértitting Nighids to

35 Coturality of ot peRffedindh iRcinetf SROiomsll £ il £pRfLBERY sl °

i nternedi ate the firosfacerida sndsgerment-faging side or face; 2budwo longitudinal enside edges

portions term naise i12ctaig vw6 end ddged12aC §AGImildr huBbring $ysRmOWill R §sk4! for the

enbodi ment, the si deo‘@ﬁ.-lr lcox%%trntaeln?sno%tﬁe"cﬁgpe? %.e‘l'ﬁat is, the side of the component facing the
‘wearer's body will be designated by the number of the component and a
reference letter "a", the side facing the wearer’s undergarments by the number of
the component and the letter "b", and the side and end edges by the number of

10  the component and the reference letters "c" and "d" respectively.)

Fig. 4 is an enlarged, partially segmented, perspective illustration of a
prior art macroscopically expanded, three-dimensional, fiber-like, apertured,
plastic film 26 which has been found highly suitable for use as a topsheet in

. disposal absorbent articles. Prior art plastic film 26 is generally in accordance
15  with the teachings of commonly assigned U.S. Pat. No. 4,342,314 issued to
* Radel, et al. on Aug. 3, 1982 and is hereby incorporated herein by reference.
The plastic film 26 exhibits a multiplicity of apertures, e.g., apertures 31, which
are formed by a multiplicity of intersecting fiber-like elements, ¢.g., elements 32,
33, 34, 35 and 36 interconnected to one another in the first surface 40 of the
20 web. Each fiber-like element comprises a base pbnion, e.g., base portion 41
located in plane 42. Each base portion has a sidewall portion, e.g., sidewall
portions 43, attached to each edge thereof The sidewall portions extend
generally in the direction of a second surface 45 of the web. The intersecting
sidewall portions of the fiber-like elements are interconnected to one another
25 immediate the first and second surfaces of the web, and terminate substantially
concurrently with one another in the plane 46 of the second surface to form
apertures 39 in the second surface 45 of the web. The capillaries 49 formed by
the interconnected sidewall portions aliows for free transfer of fluid from the-
first surface of the web directly to the second surface of the web without lateral
30 transmission of the fluid between the adjacent capillaries. - |

The apertured plastic film 26 is manufactured from 8 liquid impervious,

preferably thermoplastic material. The thermoplastic material for use in the

. manufacture of the apertured formed plastic film 26 is selected from a group

generally consisting of polyethylene, polypropylene, polyvinyl chloride, starch

35  base resins, polyvinyl alcohol, polvurethanes, polycaprolactone cellulose esters
and biends thereof. - )

Examples of other -macroscopically expanded, three-dimensional,
apertured, plastic webs are disclosed in U.S. Pat. No. 3,939,135 issued to

Thi eet Has Been Replaced
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parti-cul ate material secured thereto Preferably, the particulate nmateri al

is talc. © 3 The present invention also provides a process for forning an
aper:t ured,. threé-dinensional, nmacroscopically expanded web. A polyneric
filmis extruded onto a formng structure. The forming structure exhibits a
macroscopi ¢, three- dinensional, cross-section defined by a nultiplicity of
macroscopi c apertures 5 ° which place the ;ﬁg sed surface of the formng

structure in fluid chempsencen Pes m 1975 RES. st Ner4,324.4%6e issuedi to Mullaoe.ntal.i s
applied to the fil mdnoAgiuse1982€and U'S. Pat. INb. 4/468 045 Tbsed v AhA et aPdd Jhly 31,

conformance wi th t hel9§2Ceagﬁ oto s‘%:dc ﬂaén@srlﬁmg hereby incorporated herein by reference.
: Fig. 5 is a photograph of an apertured, macroscopically expanded, three-
5  dimensional, plastic web having a textured wearer-contacting surface, generally
indicated as 100. Web 100 is particularly well suited for use as a topsheet, e.g.,
topsheet 12 illustrated in Fig. 1, on an absorbent article such as a diaper or
sanitary napkin. The apertured, macroscopically expanded, three-dimensional,
- plastic web is generally in accordance with the teachings' of commonly assigned

10 U.S. Pat. No. 4,342,314 issued to Radel et al. The web 100 exhibits a
multiplicity of apertures, e.g., apertures 131, which are formed by a multiplicity
of intersecting fiber-like elements, e.g., elements 132, 133, 134, and 135
interconnected to one another in the first surface of *“e web. Each fiber-like
element comprises a base portion located in the upper...st or wearer-contacting

15 piane. Each base portion has a sidewall portion attached to each edge thereof.
The sidewall portions extend generally in the directed of a second or absorbent
core contacting surface 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

20 another in the plane of the second surface to form apertures in the second
surface of the web. The updhnes 140 formed by the interconnected sidewall
portions allow for free transfer of fluid from the first of wearer-contamug
surface of the web directly to the second or absorbent core contacting surface of
the web without lateral transmission of fluid between adjacent capillaries.

25 Web 100 includes a particulate material 102 embedded on the wearer-
conucnngmr&eeofthewebmdalongtheadewallpomons of the web. Ina
preferred embodiment the pamculate material is talc Another suitable
particulate material is clay
" Preferably, the size of the particulate material 102 is such that light

30 incident upon the visible surface of the web is substantially diffused into a
multiplicity of directions by the particulate material into a multiplicity of
&mummnsnnhuthntbangspanmuyltﬂanut1mgubypnnmhngatme§muy

- visible surface.
VMd)IOOImdﬂﬁu:ISOﬁ,unmnm*mnumung:nnﬁux*whmhnsnntshﬂg

35 sticky, or plastic-like when compared to prior art plastic films. The addition of
the particulate material 102 to the first or wearer contacting surface of the
apemnedplasﬁcﬁlmprovidaatexmredmrfacewhichwhmutilizedasa
topsheet on an absorbent article is in contact with the wearer's skin. The

This Sheet Has Been Replaced’




di mensi onal crosssection of the formng structure thereby formng a three-
di mehsi onal , - macroscopi cal |y expanded. forned web having first and second
10 surfaces w6894 N planes renote fromone another. The fgrpRdodBhvghas
a plurality of capillaries extending fromthe first surface to the second
surface.. The capillaries are defined by a plugality of sidewall port| ons
and term nate i n_t hEER b e RLEUALE AnGEGa, 3 e ek GNAEEng Uy of
talc, is then deposapesirednplasiic fllm redu¢ss| the \plasticlikehEeel pften associated with such
sem -nolten state. Mq&m@{k&lm}&& Bﬁ&h i dontalt Witk fleirdkin™@y be applied '
chanber . BRI EF DESCRI P11 14 B M%&w@% nen, e BariRyIRE mafial s present
speC| fication coficl whemsinitially comtacted bpahe wearkeds skin jmouset |ngmr the particulate
material is then "washed away" by the introduction of fluids (urine, menses,
etc.). Therefore, the web 100 initially exhibits a soft, clothlike visual and tactile
impression while presenting the after-use clean and dry benefits of prior art
macroscopically expanded, three-dimensional, plastic webs. Depending on the
10  desired resuits, the particulate material may be secured to the plastic web such
that the particulate material is not "washed away” by the introduction of fluids.
A suitable process of preparing the web 100 of the present invention is
shown in Fig. 6. In the embodiment shown in Fig. 6, a.web of molten resin 200
is extruded from a conventional extruder 201 onto the surface of a forming drum
15 . 205 about which a forming structure 210 rotates. The forming drum 205
preferably includes an intemally located vacuum chamber 220 which is
preferably stationary relative to the moving forming structure 210. As the
‘molten resin 200 passes across vacuum chamber 220 a pneumatic pressure is
applied to the molten resin to cause the resin to be urged into substantial
20  conformance with the forming structure 210. The macroscopic cross-section of
forming structure 210 is visible in the greatly enlarged fragmentary perspective
illustration of Fig. 7. 'Methods of constructing a suitable three-dimensional
tubularfomungmembersxmdartotlmdlusmtedml"g. 7 are disclosed in
commonly assigned U.S. Pat. No..4,508,256 issued to Rade! et al. on Apr. 2,
25 1985 and commonly assigned U.S. Pat. No. 4,509,908 issued to Mullane, Jr. on
Apr. 9, 1985, said patents being. hereby incorporated herein by reference.

As the web of resin material conforms with the macroscopic cross-
section of forming structure 210 a three-dimensional, macroscopically expanded,
apertured web is created similar to that illustrated in Fig. 4. The web has a first

30 surface and a second surface. The formed web includes a plurality of capillaries
which extend from the first surface to the second surface. The capillaries are
defined by a plurality of sidewall portions interconnected to one another
hnamediate'dxeﬁmmdsecqndwrﬁcuanawlﬁchtermhuteinﬂxemow

. surface of the web.

35 Aﬁerhawngbeenfonnedbyvacuumchamberno a particulate material
206 is applied to the semi-moliten resin from applicator 205. The particulate
material 206, preferably talc, readily adheres to the semi-molten resin to produce
a web smulartothatshowml‘ng 5.
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and distinctly claimng the present invention, it is believed that the
present invention will be better understood fromthe follow ng description
in conjunction with the acconpanying drawings in which: Fig. 1 is a
si.nplified perspective view of an absorbent article of the 25 ~ present

I nvention; F| g. 2 is a cross-sectional view tken along section |ine 2 2 of

Fig 1; Fig."3is a Crossﬁﬁhﬁhﬂwﬁe%ﬁﬁﬁ%ﬁw%m# ﬁ%ug 128 | on

Fig. 1; Fig 4 is an enl grged tia segnent e perspec
of a prior art plasVf® b"ﬁ'l’ L o SHEroseqpicali G&Hﬁﬂﬁ‘ﬁ?ﬂ

assi gned U. IS 30 \?ﬂ: havirig/ @ 1éctudred W%umgmmnw& fitlovéd) #dm
macr SE'CSET cal Iy explid i 16 b5 vl bR it 23811 colhoffe Ul 268 may be fed
S to a rewind station for temporary storage or may be utilized without further

processing as a topsheet in an-absorbent article,

Another suitable process for preparing the web 100 is by applymg the
particulate materizl to the extruded web of moiten resin prior to the web
crossing the vacuum chamber 220.

10 Yet, another suitable process for preparing the topsheet web 100 is by
reheating a prev:ously formed macroscopically expanded, three-dimensional,
plastic web, to a semi-molten state prior to removing the web from the forming
drum 205, such that the particulate material may be secured to the web. .

.The absorbent core 16 is positioned between the topsheet. 12 and the

15  backshest 14. The absorbent core 16 may be any absorbent means which is
capable of absorbing or retaining liquids (e.g., menses and/or urine). As shown
in Figs. 1-3; the absorbent core 16 has a body surface, a garment surface, side
edges and end edges. The absorbent core 16 may be manufactured in a wide

| variety of sizes and shapes (e.g., rectangular, oval, hour giass, dog bone,
20  asymmetric, etc.) and from a wide variety of liquid-absorbent commonly used in
absorbanamclumchascomnunutedwoodptﬂpwhchugmmﬂyrefetredto

 as airfelt. Examples of other suitable materials include creped cellulose wadding,

. cross-linked cellulose fibers, absorbent foams, absorbent sponges, synthetic

" staple fibers, polymeric fibers, hydrogel-forming polymer gelling agents, peat

25 moss, combinations of the foregoing, or any equivalent material or combinations
of materials. The conﬁgunﬁon and construction of the absorbent core may also
be varied (e.g., the absorbent core may have varying caliber zones (e.g., profiled

30 as to be thicker in the center) hydrophilic gradients, super absorbent

: gradients, or lower density and lower average basis weight acquisition zones); or
30 may comprise one or more layers or structures. The total absorbent capacity of

" the absorbent core should, however, be compatible with the desired loading and

the intended use of the absorbent article. - Further, the size and absorbent
capacity of the absorbent core may be varied to accommodate different uses

_ mchasmconmmcepads,pmmhners,regmarmwymphns,orovemgm

35  sanitary napkins.

: ~ Suitable cross-linked cellulose fibers are described in U.S. Pat. No.
4,888,093, issued to Cook, et al. on Dec. 19, 1989; U.S. Pat. No. 4,822,543,
issued to Dean, et al. on April 18, 1989; U.S._Pat. No. 4,389,595, issued to

"l
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plastic web having a textured wearer-contacti ng surface of the present :

i nvention, the photograph being taken fromthe wearer-contacting surface of
t he -web; -35 9 37,4:|g 6 is a sinplified schematic representatron of
process for nuRity the apertured, macroscopical |y expanded, PCTAUSS 13098 |
t hr ee- di nensi onal , plastic web having a textmed wearer contacting surface

of e present Tnvedhgin % o'l e 1o Y Kol RBH, e
web of the.present Schoggen; etral.ion Desc 26,01989:5U\%. Pat. Noe4@9&662;:ssuddlta§\ﬁoore,eml in
Fig. 6. . al. on Feb. 6, 1990; U.S. Pat No. 4,935,022, issued to Lash, et al. on June 19,

| ' 1990.

5 The characteristics of the absorbent core 16 for particular types of
absorbent articles are described in greater detail in the patents and documents
‘incorporated by reference herein, and the patents and other documents
incorporated by reference herein. Other suitable absorbent core arrangements
are described in U.S. Pat. Nos. 4,988,344 and 4,988,345, and European Patent -

10  Application Publication No. 0 198 683, published Oct. 22, 1986 in the name of

"~ Duenk, et al. which are also incorporated by reference herein. The absorbent
article could also include any additional layers or other components such as are
described in the patents incorporated by reference. For example, the absorbent
article 10 may comprise an acquisition layer or patch or crbss-linked cellulose

15 fibers positioned bétween the topsheet 12 and the absorbent core 16.

: . The backsheet 14 and the topsheet 12 are positioned adjacent to the:
garment surface and the body surface, respectively, of the absorbent core 16 and
are preferably joined thereto and to each other by attathment means (not shown)
such as those well known in the art. For example, the backsheet 14 and/or the

20 topsheet 12 may be secured to the absorbent core 16 by a uniform continuous
layer of adhesive, a patterned layer of adhesive, or an array of separate lines, .
‘spirals, spots of adhesive, or meltblown adhesives. Adhesives which have been
found to be satisfactory are manufacture by HB Fuller Company of St. Paul,
Minnesota under the designation HL-1258. The attachment means will-

25  preferably comprise an open pattern network of filaments of adhesives as is
disclosed in U.S. Pat. No. 4,573,986 issued to Minetola et al. on March 4, 1986,
and which is incorporated herein by reference. An exemplary attachment means
of an open pattem network of filaments comprises several lines of adhesive
ﬁhmam:wxrleduuoaspmlpanemmchumusmtedbydwappmand

30 method shown in U.S. Pat. No.3,911,173 issued to Sprague, Jr. on October 7,
1975; U.S. Pat. No. 4,785,996 issued to Zieker et al. on November 22, 1978;
and U.S. Pat. No. 4,842,666 issued to Werenicz on June 27, 1989. Each of the
patents are incorporated herein by reference. Alternatively, the attachment
means may comprise heat bonds, pressure bonds, ultrasonic bonds, dynamic

35  mechanical bonds, or any other suitable attachment means or combinations of
these attachment means as are known in the art. o

The backsheet 14 is impervious to liquids and is preferably manufactured
from a thin plastic film, although other flexible liquid impervious materials may
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5 - QETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON The term "absor bent
article", as used herein, refers to articles which absorb and contain body
exudat-es.* Nor e speci fi cal | y, the termrefers to articles which are pl aced
against or in proximty to the body of the wearer to absorb and contain the
vari ous exudat es di scharged fromthe body. Thd term "absorbent 10

artlkple Istl lntendeaotbeusai:lhmbmlarﬂ ﬂe@&@i\nqdi&aémghéd ﬁ'&‘é@rb&t&rﬁoi'élwrh
napki ns, pantiliner r.ar es. us or e
‘term "di sposabl e " %?"h &&'@f‘ﬁ‘{"bc%cfé’g% %8 é’é’é‘gﬁ”gé‘ﬁ{‘“ tl%‘ﬁ%%ﬁ ﬁre
not intended to be WQﬂmoflﬁtmahoseoﬂelstmamt@4002mbvc{04¥)2§m00051 -
absorbent article, bubﬁ fob hO5edlsielt P4 vithS kol Fdsulfs

e rec Hgn

use, and, preferabl ﬁéFfs‘er e{r)éisﬁﬁn rgggl,%{,kvg@?gwgwﬁgg ? of

in an enV|ronnen§aI
garnent general | y weeadilpyoriforiesoithe gemgiral shape and contours of the human body.

* The backsheet 14 is superimposed on the garment-facing side 16b of
absorbent core 16 and preferably extends beyond the edges thereof. The
topsheet 12 is superimposed over the bddy-facing side 16a of the absorbent core

10 16, and may also extend beyond the edges of the core 16. The absorbent core
16 ls, therefore, positioned between the topsheet 12 and the backsheet 14. The
topsheet 12 and backsheet 14 are joined to each other such as around their
peripheries.” The topsheet 12 and backsheet 14 can be joined in any suitable
manner such as by the use of adheswes, crimping, heat-seahng, or ultrasonic

15 bonding. '

While 2 number of partlcularly preferred embodiments in the present
invention have been illustrated and described, it will be obvious to those skilled
in the art that various changes and modifications can be made without the
departing from.the spirit and scope of the invention, and it is intended to the

20  appended claims all such modifications that are in the scope of this invention.
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I ncont'i nent persons which is worn orso of the wearer.
Sui t abl e di pers that can be provi dﬂmm m ﬂlﬂz”ﬂﬁ[ﬂﬂeet descri bed herein are
di scl osed in Wvdos/f3a34 No. Re. 26, 152,¢ | ssuead ncan, et alpcPised 5},9831
1967; U.S. Pat. 20 No. 3, 860, 003 |ss_ued to Buell on Jan. 14, 1975 U S

Pat. No. 4,610,678 issued to Weisman, et gbk. on Sept. 9, 1986, U.S. Pat.

- No. 4,673,402 issued to Weisman, et al. on June 16, 1987; U.S. Pat. No.

4, 695, 278 i ssued Whatisohimeddnt Sept. 22, 1987; U. S. Pat "No. 4,704, 115

i ssued to Buedl on Nov. 3, 1987; U.S. Pat No. 4,834,735 issued to Al emany
et al. on May 30, 1989; U S. Pat. No. 4,888,231 25 I ssyed to Angstadt on
Dec. 19, 1989; and U. Sk Path. resilient, * thrse-dipensional, apacrescopically expanded, oBhid/mr ch

120, 1990; each of pakioadiplasticiwebdiaping &itst dndsucond subfices ddcatedrin 9laIésegﬁueferﬁom
i ncontinent arti g}eanduilhClas Web RifEctetiiad Yyd 2Ll Bl st ot Wi Wit having a

particulate material secured thereto, saxd web having a plurality of capillaries
extending from said first surface to said second surface, said capillaries being -
defined by a plurality of sidewall portions interconnected to one another

intermediate said first and second surfaces, said sidewall portions terminating in said

second surface. -

2. The fluid pervious web of Clsim 1 or Claim 2, wherein said
particulate material is also secured to said sidewall portions of said web.

3. The fluid perviobé web of claim 1, wherein said particulate material is

4. The fluid pervious web of any one of the preceding claimis, wherein-
said plastic web is comprised of a material selected from the a group consisting of
polyethylene, polypropylene, polyvinylchloride, starch base resins, polyvmylalcohol,
polyurethanes, polycaprolactone and cellulose esters.

s. The fluid pervious web of any one of the preceding claims, wherein
said web is a topsheet on an absorbent article, said absorbent article
including a fluid impervious backsheet joined to said topsheet and an
absorbent core positioned between said topsheet and said backsheet.

- 6. The absorbent article of Claim 5, wherein said absorbent article is a
disposable dlaper

7. The absorbent article of Claim 5, wherein said absorbent article is a

| 8. A p.rocess. for forming an- apertured, three-dimensional,
- macroscopically expanded web, said process characterized by the steps of.

cet Has Been Replaced

T




pl ace by a suspension system of some type, such as a bel t;—or the ||ke),

i nserts for 30 absorbt aicles, capacity boosters for abs ' :
briefs, bed pads, and the like, regardl es of whether they iﬂm@a“muﬂ“‘ﬁm“‘
adults or other incontinent persons. Suitable incontinent ahkiieles ats can
be provided with the topsheet descri bed herlej' n are disclosed in U S Pat.

No. 4,253,461 issued to Strickland, et al. "6n March 3, 1981; U S. Pat. Nos.
4,597,760 and: 4,597, 761(§)ssug,qn;dg,g&| bilymerstd filmt bﬁgoa@%&eg{-‘j@@;d_g}d §mPn%t
No. 4,704,115; U S Pat. No. 46?0 ggt..l ssued tso .lAl r eti I " nd U S . Pat.
No. 4,964, 860 issued to G psSR iting 3 @arroscppic, fiyese “?&%ﬂ'_“gf"mseﬁ‘% :
i ncor porat ed herein by ref erdefined by a multiplicity of macroscopic apertures which place the
: ' opposed surfaces of said forming structure in fluid communication
with one another; .
(b)  applying a pneumatic pressure to said film to cause said film to be
' urged into substantial conformance with the macroscopic, three-
dimensional, cross-section of said forming structure forming a three-
dimensional, macroscopically expanded, formed web having first and
.second surfaces located in planes remote from one another, said
formed web having a plurality of capillaries extending from said first
surface to said second surface, said capillaries being defined by a
plurality of sidewall portions interconnected to one another
intermediate said first and second surfaces and terminating in said
second surface; and o _ :
.(¢)  depositing a particulate material on said film while said film is in a
semi-molten state. '

9. A process for forming an apertured, three-dimensional,

macroscopically expanded web, said process characterized by the steps of:

(@  extruding a polymeric film onto a forming structure, said forming
structure exhibiting a macroscopic, three-dimensional, cross-section
defined by a multiplicity of macroscopic apertures which place the
opposed surfaces of said forming structure in fluid communication
with one another; ' :

(b)  depositing a particulate material on said film while said film is in a

~ semi-molten state to form a composite web; and .

(c) applying a pneumatic pressure to said composite web to cause said
composite web to be urged into substantial conformance with the
macroscopic, three-dimensional, cross-section of said forming
structure forming a three-dimensional, macroscopically expanded,
formed web having first and second surfaces located in planes remote
from one another, said formed web having a plurality of capillaries
extending from said first surface to said second surface, said

‘ capillari'es' being' defined by a plurality of sidewall portions
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5 The term "sanitary napki n" refers to an article which is worn by fenales

adj acent to the pudendal region. th absorb and contain
vari-ous exudakgssirfgh are di schar gmml mmmmuml (e.g. Oﬁgl, SBHSRS
and urine). Suitable sanitary napkins tthat ctn e *provi ded Wi t /ﬂ

t opsheet described herein 5 are disclosed in U S. Pat. No. 4,285, 343,

i ssued to McNair on Aug. 25, '1981; U. S Pat.l4\os. 4,589, 876 and 4,687,478
i ssued to Van Tilburg on NB)lnt&QonnE&S@ taruhem:heiame&&avaw esipefiriti Ml Yecond S

Pat. Nos. 4,917,697 and 5, 007 9 on April 17,
1990 and April 16, 1091, redpET uidise faeind 5 R fondSylle: |00 0P0 Ll e
5, 009, 653 issued to Gsborn on Aug. 21, 1990 and April 10 23 1991, -

respectively, each of wWu ch The prdtess qFClEincs o Claith 9 Wherdi® k4id particulaté afatdrRl M
"pantiliner” ref-erfgtatlé) absorbent articles that are less bully than

-
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sanitary napkins which. are generally worn by wonen between their nenstrual
peri-ods. *Sui table pantiliners that -can be provided with the topsheet
descri.bed herein are disclosed in U S Pat. No. 4,738,676 issued to Gsporn
on April 19, 15 "1988. Fig. 1 shows a sinplified absorbent. article 10 that
could represent a diaper prior to its being placed.on a wearer. It should
be understood, however, that the present invention is not |limted to the
particul ar type or configuration of absofilf§nt article shown in the

drawi ngs. As shown in Fig. 2, such an absorbent 20 article 10 basically
conprises a topsheet 12, a backsheet 14, and an absorbent core 16. The
absorbent article 10 has two surfaces, a body-contacting surface (or "body
surface") 10a and a garment suface 10b. The body surface 10a is

This Sheet Has Been Replaced
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intended to be worn adjacent to the body of the wearer. The garnent surface
25 - 10b of the absorbent article 10 (shown in Fig. 2) is on the opposite
side .and is intended to be placed adjacent to the wearer's undergarnments or
cl ot hi ng Wwhen the absorbent article 10 is .worn. The absorbent article 10
has two centerlines, a Iongltudlnal centerline | and a transverse
centerline t. The tern "longitudinat”, as used herein refers to a 30

line, axis of direction in the plane of t @f6absorbent article 10 that is
generally aligned with (e.g. approximately parallel to) a vertical plane.
whi ch bisects a standing wearer into Ieft and right body hal ves when the
absorbent article 10'is worn. The terns "transverse" or "lateral" as used
herein, are interchangeble, and refer to a line, axis or direction which
lies wthin the pbﬁne of the absorbent 35 article 10 f{pgt is general.

per pendi cul ar to e\l ongitudinal dirgetion. Fig. fIOa 12b

12c
16 ," /
l? 18
’I’I”’ll’ll’ll””l’l”’llll‘J
18

1 Fig.2

)

VTSI T T TSI TIITITINITETIST,

12d
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shows that the absorbent article 10 has two spaced apart |ongitudinal edges
18 and" two spaced apart .transverse or end éedges (or "ends") 20, which

t oget.her, formthe periphery 22 of the absorbent article 10. 6 The
topsheet 12 is conpliant, soft- feeling and non-irritating to.the wearer's
skin. Further, topsheet 12 is liquid perneable, permtting liquids to S
readily penetrate through its thickness. The topsheet 12 has a .body-facing
side or face 12a and a garnent-facing si8fpor face 12b, two |ongitudinal or
si de edges 5 12c and two end edges 12d.- (A simlar nunbering systemw |
be used for the . o '

Fig. 4
(Prior Art)
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ot her conponents of the diaper 10. That-is, the side of the conponent
“facing*the wearer's body will be designated by the nuitber of the:- conponent
and. a .reference letter "a", the side facing the wearer's undergarnments by
t he nunber of the conponent and the letter "b", and the side and end edges
by the nunber of 10 the conponent and the reference letters "c" and "d"
‘respectively.) Fig. 4 is an enlarged, partially segnmented, perspective
illustration of a prior art nmacroscopi il y expanded, three-dinmensional,
fiber-like, apertured, plastic film26 which has been found highly suitable
for use as a topsheet in.disposal absorbent articles. Prior art plastic
film26 is generally in accordance 15 with the teachings of commonly
assigned U S. Pat. No. 4,342,314 issued to Radel, et al. on Aug. 3, 1982
and is hereby incorporated herein by reference. The plastic film 26
exhibits a multiplicity of apetures, e.g., apertures 31, which

102

100
| a2
133 -~
131
140

Ml

H N
T E NI IE

Fig. 5
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are formed by a multiplicity of intersecting fiber-like elenents, e.g.,
el ements*32, 33, 34, 35 and 36 interconnected to one another in the first
surf ace .40 of the 20  web. Each fiber-1ike el enent conprises a base
portlon ‘e.g., base portion 41 located in plane 42. Each base portion has a
sidewal | portion, eg., sidewall portions 43, attached to each edge thereof.
The sidewall portions extend generally i 6?e direction of a second surface
45 of the web. The intersecting S|dewallgj tions of the fiber-Ilike
el ements are interconnected to one anot her i mredi ate the first and
second surfaces of the web, .and term nate substantially concurrently with
- one another in the plane 46 of the second surface to formapertures 39 in
t he second surface 45 of the web. The capillaries 49 fornmed by the
i nterconnected sidewall portions allows for free transfer of fluid fromthe
first surface-of the web.directly to the second surface of the web w thout

| at er al

205

220

210

Fig. 6

. ..

heet Has Been Replaced

BT

SUBSTITUTE SHEET (RULE 26)



30 tranmssion of the fluid between the adjacent capillaries. The
aperiured plastic film26 is manufacured froma |iquid inpervious, °

’ prefqﬁably t hernmoplastic material. The thernoplastic nmaterial for use in.
t he manufiacture of the apertured fornmed plastic film26 is selected froma
group general |y consisting of polyethylene, polypropylene, polyvinyl
chloride, starch 35 base resins, polyvinyl alcohol, polyurethanes,

pol ycaprol act one cel |l ul ose esters and bléﬁés t her eof . Exanpl es of ot her _
“macroscopi cally expanded, three-dinensi.onal, apertured, plastic webs are"
disclosed.in U.S. Pat. No. 3,939, 135 issued to

,/////210

Fig. 7

I

This Sheet Has Been Replaced

ML .

SUBSTITUTE SHEET (RULE 26)



-7 Thonpson on Dec.
et afF.*®
on Jujy 31, 199
r ef er ence.

30, 1975; U. S. Pat.
13 1982; and U.S. Pat.

Tach of S aoRLIRILIERAD
S

orf April

Fi g.

No. 4, 324, 426,
No. 4, 463, 045,

a phot ogr aph of Ingmptiestl ¥ty ed, rmacr oscopi cal

i ssued gl | IR
i ssued ’-m -T‘ r, et al

Rilopgrhetcakyahcic or por at gl ei n by

; _y
expanded INTERNATIORAL APPDICATIGN aUBusHEBtmmﬁm'nm BATENT GOOPERAITION TREATY (PCT)

wear e
parti
il1lus
napki
web i
uU. S

mul ti
mul ti

1 having a textured wearer-contacting surface.

- generarmy
J(Sf,tg‘ | s . w?s'llﬁteg 1?" use as|
, on an absor bé¢

Lr a‘rhn et o

pRe

WA PV

ocr.ocoont ~al

gﬁ.ﬁ%&% p%éhmgu"iﬁ.. pers O | S WO 95/13774

ops et 12

g Mﬂu&u@mmo@@ aper 20ayIous i(d685.9%)

nandard +thr Ao act il ~ "

LI Mr.l\rl l.ulcu, A>3

aaﬁm&mbw 3,;.&&&9 Sehslance  yeinsok 6ot
Pat . 42,314 i ssued to Radel ¢

llMUlTJUUHI AA% LN y

plicity’

(30) Priority Data: , _
08/154,661 18 November 1993 (18.11.93)  US

(71) Applicant: THE PROCTER & GAMBLE COMPANY

- {US/US]; One Procter & Gamble Plaza, Cincinnati, OH
45202 (US).

(72) Inventors: OUELLETTE, William, Robert; 11987 Blackhawk
Circle, Cincinnati, OH 45240 (US). GRAY, Brian, Francis;
1549 Riley Avenue, Burlington, Ontario LTM 3E9 (CA).
SCHETTLER, Michael, John; 41 Kipling Place, Barrie,
Ontario LAN 4W9 (CA). ASHTON, Gregory; 58 -Burwell
Crescent, Markham, Ontario L3P 6T8 (CA).

(74) Agents: REED, T., David-et al.; The Procter & Gamble
Company, 5299 Spring Grove Avcnuc, Cincinnati, OH
45217 (US).

29 il Bine Prti 14 Neveger LBGHADGS 13346,

hd
r.lulluuu, LS I B B w2 ul |||..,|ra| urru.r y

I kighged SttesCAVIAL) B, BESBR, BRECh, €Q, cz,
t al Es.qmaumtmlmmmu.xa LV, MD,

m %%%%Q@D TITT, UA, UZ,

ES FR, GB,
GR, IE, IT, LU, MC, NL, PT, SE), OAPI' patent (BF, BJ,
CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG),
ARIPO patent (KE, MW, SD, SZ).

Pl Ao L1

Published
With international search report.”
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(57) Abstract

A fluid pervious topsheet suitable for use
on an absorbent article is disclosed. The top-
sheet includes an apertured, three-dimensional,
macroscopically expanded, fluid pervious web

The composite web permits liquids to penetrate
while providing an improved, less plastic-like
feel and visual aesthetics.
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t he web. The capl | laries 140 fornmed by the interconnected sidewall portions
allow for free tr N & h \ilhés 1@& UMRg' er - contacting
surface of the m%@kﬁ% TE % or “absor ent core contacting

sur face of

10 : g i
The present invention relates to absorbent articles such as sanitary
napkins, pantiliners, disposal diapers, incontinent articles, and the like, and more
- particularly, the present invention relates to absorbent articles having an
apertured, three-dimensional, macroscopically expanded, plastic web topsheet,
15  the wearer contacting surface of which is textured.

A ROUND OF THE INVENTION
All manner and variety of absorbent articles configured for the absorptxon .

of bodily fluids are, of course, well known. Current types of absorbent articles
20 include sanitary napkins, pantiliners, disposable diapers, and incontinent articles.

* Macroscopically expanded, three-dimensional, apertured, fiims have been
used as topsheets on such absorbént articles. As used herein, the term
"macroscopically expanded”, when used to describe three-dimensional, plastic

25  webs, ribbons and films, 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 the three-dimensional pattern of the forming
su\mﬁwpmanbeingreadﬂyvisibletothenakedejrewhenthe
pqpmd:mhrdimbetweenthewewer‘seyeandtheplmeofthewebls

30 about 12 inches.

’ One macroscopically expanded, three-dimensional, apertured plastic web
which is particularly well suited to transferring fluid deposited on one surface
thereof 10 its opposite surface and thereafter isolating the transferred fluid from
the wearer's skin is disclosed in commonly assigned U.S. Pat. No. 3,929,135

35  issued to Thompson on Dec. 30, 1975, and hereby incorporated - herein by
reference. Thompson describes a macroscopically expanded, three-dimensional,
topsheet comprised of liquid impermeable material, but provided with a pattern
of tapered capillaries, the capillaries have a base opening in the plane of the

This is the replacement _she‘et
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the web without lateral transm ssion of fluid between adjacent capillaries.
25 Web 100 includes a particulate material 102 enbedded on the
wear er- contacting surface of the web and al ong the sidewall portions of
the web. In a preferred enbodi nent the particulate material is talc.

Agot her suitable particulate material is clay. Preferably, the size of the
particulate material 102 is such that |ight 30 I nci dent upon the visible
surface of the web is substantially diffuSed into a nmultiplicity of

di rections by t tepsheatcontattinggdherwearer'schody and amapex| apeping cé¢magte Gfomythe dase ons

rat hglr t hanf bei BW%F':KH% mu ]Ré sﬁcx bﬁw:@bwﬁg ﬁi’iﬂtﬁhﬁ& oritaki- \?ﬂzwwm ;
s ot s ok aabsoreent g unesd i3 af diepiapl AR i ( Fhe thoRbien
plastic fil ns. posheaﬂdﬂlbwo fiorothe free transfer of fluid from the wearer's body into the
' S absorbent element of the device while inhibiting the reverse flow of these fluids.
This provides a relatively much dryer surface in contact with the user than had
previously been obtainable.

Another macroscopically expanded, three-dnnenslonal, apertured plastic -
web well suited for use as a topsheet on absorbent articles such as sanitary

10 napkins is disclosed in commonly: assigned U.S. Pat. No. 4,342,314 issued to
Radel et al. on Aug. 3, 1982, said patent being hereby incorporated herein by
reference. The macroscopically expanded, three-dimensional plastic web
disclosed in the Radel et al. patent exhibits a fiber-like appearance and tactile
impression which has been favorably received by customers when used as a

15.  wearer contacting surface. '

While macroscopically expanded, three-dunenstonal, apertured plasuc
webs have achieved widespread commercial success when employed as
topsheets on absorbent articles, some users are very reluctant to place a topsheet
which they readily perceive as plastic in contact with their skin.

20 ~ Accordingly, it is therefore an object of the present invention to provide
a topsheet for an absorbent article having fluid handling characteristics
comparable to those found in macroscopically expanded, three-dimensional,
apertured plastic topsheets and an improved softer, less plastic-like look and
feel. '

25
SUMMARY OF THE lNVENTlQN
The present invention relates to absorbent articles such as diapers,
ineonnnauamclu,sammynapkms,andthehke More particularly, this
invention relates to absorbent articles having a resilient, three-dimensional,
30 macroscopically expanded, fluid pervious plastic web. The plastic web has a
first surface and a second surfaces located in planes remote from one another.
At least a portion of the first surface of the web has a particulate material
_ secured thereto. The web includes a plurality of capillaries extending from the
first surface to the second surface of the web. The capillaries are defined by a
35  plurality of sidewall portions interconnected to one another intermediate the first
and second surfaces of the web. The sidewall portions terminate in the second
~ surface of the web. In a preferred embodiment, the sidewall portions also have a
particulate material secured thereto Preferably, the particulate material is talc.
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the particulate material 102 to the first or wearer contacting surface of
the apertured plastic filmprovides a textured surface which when utilized
as a topsheet on an absorbent article is in contact with the wearees skin.
The 8 addition of the particulate material to the wearer contacting
surface of the apertured plastic filmreduces the plastic-like feel often
associated with such filnms which sone users resist placing in contact with
their skin. In a particularly preferred endodi ment, the particulate
material is present 5The@resentiinvention piso peoidestacpropess for-fommingan apesuied, in

use. However, thenrd@dimensibadlSmacroscopically expanded web. A polymeric film is extruded
onto a forming structure. The forming structure exhibits 8 macroscopic, three-
dimensional, cross-section defined by a muitiplicity of macroscopic apertures
S  which place the opposed surface of the f: -ming structure in fluid communication
with one another. A pneumatic pressure is applied to the film to cause the film
to be urged into substantially conformance with the macroscopic, three-
dimensional, cross-section of the forming structure thereby forming a three-
dimensional, macroscopically expanded. formed web having first and second
10  surfaces located in planes remote from one another. The formed web has a
plurality of capillaries extending from the first surface to the second surface.
The capillaries are defined by a plurality of sidewall portions interconnected to
one another intermediate the first and second surfaces and terminate in the
second surface. A particulate material, preferably talc, is then deposited on the
15 . film while the film is in a semi-molten state.

_ Alternatively, the particulate material may be applied to the web after it

has been extruded, but prior to passing over the vacuum chamber.

_ BRIEF DE ON OF THE DRAWIN
20 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:
Fig. 1 is a simplified perspective view of an absorbent article of the
25  present invention;
-Fig. 2 is a cross-sectional view taken along section line 2-2 of Fig. 1;
Fig. 3 is a cross-sectional view taken along section line 3-3 of Fig. 1;
Fig. 4 is an enlarged, partially segmented, perspective illustration of a
pnoranpl&sncwebofthetypegenerallyendosedmcomonlyassl@edUS '
30 Pat. No. 4,342,314;

) Fig. 5 is a photograph enlarged approximately 27 times of a preferred
embodiment of an apertured, macroscopically expanded, three-dimensional,
plastic web having a textured wearer-contacting surface of the present invention,

- the photograph being taken from the wearer-contacting surface of the web;
35 Fig. 6 is a simplified schematic representation of a process for making the
- apertured, macroscopically expanded, three-dimensional, plastic web having a
textured wearer-contacting surface of the present invention; and
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material is then "washed away" by the introduction of fluids (urine,
nmenses, etc.). Therefore, the web 100 initially exhibits a soft, clothlike
visual and tactile inpression while presenting the after-use clean and dry
benefits of prior art macroscopically expanded, three-dinmensional, plastic
webs. Depending on the 10 desired results, the particulate material may
be secured to the plastic web such that thg particulate material is not '

"washed away" by the Lntroduction of fluids. A suitable_process of
preparing the veb 10008t B Beniresd fAEmEnry Musiilion,of s foming ey, e
embodi nent shownwhich Riay be@tilizedto supgortithietwab ofdbé presad inventiont inadeatrdincem a

conventional ext i te ptOdes@iMugrititEin¥ig feace of a forming drum 15 205 about
- which a form ng struct‘ﬁre 210 rotat?gi. The form ng drum 205 preferably

‘includes an internally |ocated vacuum chanmber 220 which is preferably
stationary re§ative DETAR FDDESCRIPTIONOFTHE PRESENTD INVENTION
The term "absorbent article”, as used herein, refers to articles which

absorb and contain body exudates. More specifically, the term refers to articles
whichareplacedagahstorinpmxinﬁty'tothebodyofthewwerto absorb and

contain the various exudates discharged from the body. The term "absorbent

10  article:" is intended to include diapers, incontinent articles, sanitary napkins,

pantiliners, and other articles used to absorb body exudates. The term

"disposa_ble " 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 1o be discard after a single use, and, préferably to be recycled,

15 composted or otherwise disposed of in an environmentally compatibie manner.

The term "“diaper" refers to a garment generally wom by infants and

‘incontinent persons which is womn about the lower torso of the wearer. Suitable

diapers that can be provided with the topsheet described herein are disclosed in

U.S. Pat. No. Re. 26,152, issued to Duncan, et al. on Jan. 31, 1967; U.S. Pat.

20 No. 3,860,003 issued to Buell on Jan. 14, 1975; U.S. Pat. No. 4,610,678 issued

© to Weisman, et al. on Sept. 9, 1986, U.S. Pat. No. 4,673,402 issued to Weisman,

et al. on June 16, 1987, U.S. Pat. No. 4,695,278 issued to Lawson on Sept. 22,

1987; U. S. Pat. No. 4,704,115 issued to Buell on Nov. 3, 1987; U.S. Pat. No.

4,834,735 issued to Alemany et al. on May 30, 1989; U.S. Pat. No. 4,888,231

25  issued to Angstadt on Dec. 19, 1989; and U.S. Pat. No. 4, 909,803 issued to

Aziz, et al. on March 20, 1990; each of which is incorporated herein by

The term *incontinent article” refers to pads, undergarments (pads held in

place by a suspension system of some type, such as a belt, or the like), inserts for

30  absorbent articles, capacity boosters for absorbent articles, briefs, bed pads, and

the like, regardless of whether they are worn by adults or other incontinent

persons. Suitable incontinent articles that can be provided with the topsheet

described herein are disclosed in U.S. Pat. No. 4,253,461 issued to Strickland, et

al. on March 3, 1981; U.S. Pat. Nos. 4,597,760 and 4,597,761 issued to Buell;

35  the above-mentioned U.S. Pat No. 4,704,115; U.S. Pat. No. 4,909,802 issued to

' Ahr, et al.; and U.S. Pat. No. 4,964,860 issued to Gipson, et al. on Oct. 23,

1990; each of which is incorporated herein by reference. '

This is the replacement sheet

pate: - 2 SEP 19



nolten resin 200 passes across vacuum chanber 220 a pneumatic pressure is
applied to the nolten resin to cause the resin to be urged into substanti al
20 conformance with the form ng structure 210. The macroscopic
cross-section of formng structure 210 is visible in the greatly enlarged
fragmentary perspective illustration of Fig. 7. Methods of constructing a
sui tabl e three-dimensional tubular formng grenber simlar to that
iTlustrated. in Fig. 7 _are disclosed in commbnly assigned U.S.. Pat. No.
4,508, 256 i ssued to Rakheltemn "sanitarypapkip” refers paan anisleawhick isnwom By femslegned

U S Pat. No. 4,54 &oltﬁé paendal Wohaﬁﬁ is dritended t61bsor8. an@%%ﬁtwﬁ%rﬁms
pat ents bei ng her orat C &gfe ence, the me resin
mat eri al conforns FH%EFB C @Woﬁ% ??oﬁ 5Eture
210 a three-di ner&!l@ﬂalsammmmm be pwmededth thpmhmdembed lereineat ed
simlar to that idrt dikiosdddl WS, Pht) Nt 4,283349 Rsik@t0MENE lon Aug. 25, 1981;

U.S Pat. Nos. 4,589, 876 and 4,687,478 issued to Van Tilburg on May 20, 1986

and Aug. 18, 1987 respectively;' U.S Pat. Nos. 4,917,697 and 5,007,906 issued

to Osborn, et al. on April 17, 1990 and April 16, 1991, respectively; and U.S.

Pat. Nos. 4,950,264 and 5,009,653 issued to Osborn on Aug. 21, 1990 and April

10 23, 1991, respectively; each of which is incorporated herein by reference.

The term "pantiliner” refers to absorbent articles that are less bulky than
sanitary napkins which are generally worn by women between their menstrual
periods. Suitable pantiliners that can be provided with the topsheet described
herein are disclosed in U.S. Pat. No. 4,738,676 issued to Osborn on April 19,

15 1988.

Fig. 1 shows a simplified absorbent article 10 that could represent a
diaper prior to its being placed on a wearer. It should be understood, however,
that the present invention is not fimited to the particular type or configuration of

- absorbent article shown in the drawings. As shown in Fig. 2, such an absorbent
20 article 10 bas:ca!ly comprises a topsheet 12, a backsheet 14, and an absorbent
core 16.

. The absorbent article 10 has two surfaces, a body-contacting surface (or
"body surface”) 10a and a garment surface 10b. The body surface 10a is
intended to be wom adjacent to the body of the wearer. The garment surface

25 10b of the absorbent article 10 (shown in Fig. 2) is on the opposite side and is
intended to be placed adjacent to the wearer's undergaments or clothmg when
the absorbent article 10 is wom.

The absorbent article 10 has two centerlines, a long:tudmal centerline |
and a transverse centerline t. The term “longitudinal”, as used herein, refers to a

30 line, axis or direction in the plane of the absorbent article 10 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 absorbent article 10 is
worn. 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 absorbent
35 article 10 that is general perpendicular to the longitudinal direction. Fig. 1
shows that the absorbent article 10 has two spaced apart longitudinal edges 18
and two spaced apart transverse or end edges (or "ends") 20, which together

form the periphery 22 of the absorbent article 10.
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30 surface and a second surface. The formed web |ncludes a plurality of
capi |l | anes which extend fromthe first surface to the second surface The
capillaries are defined by a plurality of sidewall portions. interconnected
to_one another interndiate the first and second surfaces and which
tefmnate in the second surface of the web. 35 After having been
formed by vacuum chanber 220, a particulate . nmaterial 206 is applied to the
sem -nolten resin fron1appllcator 205. ‘The particulate material 206,
preferably talc, readiThe tapskactsl2 is complianty saftsfecling @and i nontigritatingd ta ghe: web

simlar to that siiers’skiti,dFufther, topsheet 12 is liquid permeable, permitting liquids to
readily penetrate through its thickness. The topsheet 12 has a body-facing side

or face 12a and a garment-facing side or face 12b, two longitudinal or side edges

S 12c and two end edges 12d. (A similar numbering system will be used for the

other components of the diaper 10. That is, the side of the component facing the

wearer's body will be designated by the number of the component and a

reference letter "a", the sxde facing the wearer's undergarments by the number of

the component and the letter "b", and the side and end edges by the number of

10  the component and the reference letters "c" and "d" respectively.)

Fig. 4 is an enlarged, partially segmented, perspective illustration of a
prior art macroscopically expanded, three-dimensional, fiber-like, apermred;
plastic film 26 which has been found highly suitable for use as a topsheet in
disposal absorbent articles. Prior art plastic film 26 is generally in accordance

15 with the teachings of commonly assigned U.S. Pat. No. 4,342,314 issued to

' _Radel, et al. on Aug. 3, 1982 and is hereby incorporated herein by reference.

‘The plastic film 26 exhibits a multiplicity of apertures, e.g., apertures 31, which

are formed by a multiplicity of intersecting fiber-like elements, e.g., elements 32,

33, 34, 35 and 36 interconnected to one another in the first surface 40 of the

20  web. Each fiber-like element comprises a base portion, e.g., base portion 41

- located in plane 42. Each base portion has a sidewall portion, e.g., sidewall

portions 43, attached to each edge thereof The sidewall portions extend

generally in the direction of a second surface 45 of the web. The intersecting
sidewall portions of the fiber-like elements are interconnected to one another -

25 immediate the first and second surfaces of the web, and terminate substantially

concurrently with one another in the plane 46 of the second surface to form

apertures 39 in the second surface 45 of the web. The capillaries 49 formed by

~ the interconnected sidewall portions allows for free transfer of fiuid from the

first surface of the web directly to the second surface of the web without lateral

30 transmission of the fluid between the adjacent capillaries.

: The apertured plastic film 26 is manufactured from a liquid impervious,
preferably thermoplastic material. The thermoplastic material for use in the
mamfacmreofthe:permredfonned plastxcﬁlmzslsselected from a group
generally consisting of polyethylene, polypropylene, polyvinyl chioride, starch

35 base resins, polyvinyl alcohol, polvurethanes, polyuprolactone cellulose esters
' and blends thereof. .

Examples of other macroscopically expanded, three-dimensional,.

apertured, plastic webs are disclosed in U.S. Pat. No. 3,939,135 issued to
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9 After the particulate material has been secured to the apertured, plastic
‘'web, the resultant apertured, macroscopically expanded, three-dinensional,
pl astic web having a textured wearer-contacting surface 208 is renoved from
form ng drum 210 by way of nip roll 225. The conposite web 208 may be fed 5
td a rewind station for tenporary storage or may be utilized without

further processing as a topsheet in an absorbent article. Another suitable -
process for preparing the web 100 is by applying the particulate materi al
to the extruded ThdmpsonalDeN30,61975; UIS. Pat. Nv. 4324126, ﬁma&brwntah@ e(acuum

chanber 220, 10 o sort 13, Jia A 8b e AUEEoRS 580 b L BRI
_expanded, t hr ee- H%4peachef said patents bemg hereby mcorporated herein by reference
Fig. § is a photograph of an apertured, macroscopically expanded, three-

5  dimensional, plastic web having a textured wearer-contacting surface, generally
indicated as 100. Web 100 is particularly well suited for use as a topsheet, e.g.,
topsheet 12 illustrated in Fig. 1, on an absorbent article such as a diaper or
sanitary napkin. The apertured, macroscopically expanded, three-dimensional,
plastic web is generiﬂy in accordance with the teachings of commonly assigned

10 U.S. Pat. No. 4,342,314 issued to Radel et al. The web 100 exhibits a
multiplicity of apertures, e.g., apertures 131, which are formed by a multiplicity
of intersecting fiber-like elements, e.g., elements 132, 133, 134, and 135
interconnected to one another in the first surface of the web. Each fiber-like
element comprises a base portion located in the uppermost or wearer-contacting

15 plane. Each base portion has a sidewall portion attached to each edge thereof.
The sidewall portions extend generally in the directed of a second or absorbent
core contacting surface 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

20  another in the plane of the second surface to form apertures in the second
surface of the web. The. capillaries 140 formed by the interconnected sidewall
portions allow for free transfer of fluid from the first of wearer-contacting
surface of the web directly to the second or absorbent core contacting surface of

' the web without lateral transmission of fluid between adjacent capillaries.

25 - Web 100 includes a particulate material 102 embedded on the wearer-
contacting surface of the web and along the sidewall portioni of the web. Ina
preferred embodiment the particulate material is talc.  Another suitable
particulate material is clay.

 Preferably, the size of the particulate material 102 is such that light

30 incident upon the visible surface of the web is substantially diffused into a
multiplicity of directions by the particulate material into a multiplicity of
directions rather than being speculary reflected, thereby providing a non-glossy
visible surface.

' Web 100 exhibits a soft, wearer-contacting surface which is not slick,

35 . sticky, or plastic-like when compared to prior art plastic films. The addition of
the particulate material 102 to the first or wearer contacting surface of the
apertured plastic film provides a textured surface which when utilized as a
topsheet on an absorbent article is in contact with the wearer's skin. The
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plastic web, to a sem-nolten state prior-to renoving the web fromthe
form ng drum 205, such that the particulate material nay be secured to the
web. The absorbent core 16 is positioned between the topsheet. 12 and the
15 backsheet 14. The absorbent core 16 may be any absorbent neans which is
capabl e of absorbing or retaining liquids (e.g., nenses and/or urine). As
shown in Figs. 1-3, the absorbent -core 16 gas a body surface, a garnent
surface, side edges and end edges. The absOrbent core 16 may be

manuf act ured a wadditiomof ghe pafticulatec matemidl ¢ Abre svegrer (pontacting auefadeaof theval ',

hour glass, d0g fétfred Blastic BYAHEducks” theSplfistic-HECKeLl' SRErP adtbélfed Wikt slenO"
I|qU|d-absorbent used in.ab orbent artlcle as conm nut ed
wood pul p whi.ch anbmrﬁgh W?“*E‘f'é?‘?‘éi‘ ng in contpct wath ?'“E;sﬁﬁ'pl es of ot her
suitable materials int uﬂmculnﬂ;epkefm‘eﬂuhxbedmmddmmnﬂnemtemks@raeﬁtl ul ose -
fibers, absorpentypkpiBaly ity heWkfers skthiE! However, the particulate
: material is then "washed away" by the introduction of fluids (urine, menses,
etc.). Therefore, the web 100 initially exhibits a soft, clothlike visual and tactile
impression while presenting the after-use clean and dry benefits of prior art
macroscopically expanded, three-dimensional, plastic webs. Depending on the
10 ° desired results, the particulate material may be secured to the plastic web such
that the particulate material is not *washed away” by the introduction of fluids.
A suitable process of preparing the web 100 of the present invention is
shown in Fig. 6. In the embodiment shown in Fig. 6, a.web of molten resin 200
is extruded from a conventional extruder 201 onto the surface of a forming drum
15 . 205 about which a forming structure 210 rotates. The forming drum 205
preferably includes an unenmny located vacuum chamber 220 which is
preferably stationary relative to the moving forming structure 210. As the
molten resin 200 passes across vacuum chamber 220 a pneumatic pressure is
applied to the molten resin to cause the resin to be urged into substantial
20 ° conformance with the forming structure 210. The macroscopic cross-section of
forming structure 210 is visible in the greatly enlarged fragmentary perspective
illustration of Fig. 7. Methods of constructing a suitable three-dimensional
tubular forming member similar to that illustrated in Fig. 7 are disclosed in
commonly assigned U S. Pat. No. 4,508,256 issued to Radel et al. on Apr. 2,
25 1985 andeonnnodyusxgnedUS Pat. No. 4,509,908 issued to Mullane, Jr. on
Apr. 9, 1985, said patents being hereby incorporated herein by reference.

As the web of resin material conforms with the macroscopic cross-
section of forming structure 210 a three-dimensional, macroscopically expanded,
apertured web is created similar to that illustrated in Fig. 4. The web has a first

30  surface and a second surface. The formed web inciudes a plurality of capillaries
which extend from the first surface to the second surface. The capillaries are
defined by a plurality of sidewall portions interconnected to one another
1nunnahuz!hetkn:uu!uxomimmﬁuzsamiwmuhtznmnnzlnlmeswuxﬂ
surface of the web.

35 After having been formed by vacuum chamber 220, a particulate material
206 is applied to the semi-moiten resin from applicator 205. The particulate
material 206, preferably talc, readily adheres to the semi-molten resin to produce
a web similar to that showin Fig. 5. -
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staple fibers, polyneric fibers, hydrogel-form ng polyner gelling agents,
peat 25 noss, conbinations of the foregoing, or any equivalent materi al

or conbi nations of materials. The configuration and construction of the
absorbent core may al so be varied (e.g, the absorbent core may have varying
cal'i ber zones (e.g., profiled so as to be thicker in the center)
hydrophilic gradients, super absorbent gradents, or |ower density and

| ower average basis we ght acqul ition zones or 3 conpri se one or

nore |layers or struct the, partigy %!P ’%@WB%%“EMF‘!)W&W‘ wmestursds plastint
core shoul d, howmwb[ thbereamanatapérhﬂedm triacrolscopitally rexgandedditinge-dimensional,

capaci ty of the EUSHENRRIEERE Plebied weitdf-tddering Mirble 808 I oHREd B

such as’ i ncont i ndermingdmm 2 by Wﬁ@ﬂ@ f°ﬂé@é4 dihesomposite, wek 308 may befed

overnight 35 5 g0 feWind SAfibn f6r temporary storage or may be utilized without further
processing as a topsheet in an absorbent article.

Another suitable process for preparing the web 100 is by applying the
particulate material to the extruded web of molten resin prior to the web
crossing the vacuum chamber 220.

10 Yet, another suitable process for preparing the topsheet web 100 is by
reheating a previously formed macroscopically expanded, three-dimensional,
plastic web, to a semi-molten state prior to removing the web from the forming
drum 205, such that the particulate material may be secured to the web.

.The absorbent core 16 is positioned between the topsheet. 12 and the

15  backsheet 14. The absorbent core 16 may be any absorbent means which is
capable of absorbing or retaining liquids (e.g., menses and/or urine). As shown
in Figs. 1-3, the absorbent core 16 has a body surface, a garment surface, side
edges and end edges. The absorbent core 16 may be manufactured in a wide -
variety of sizes and shapes (e.g., rectangular, oval, hour glass, dog bone,

20 asymmetric, etc.) and from a wide variety of liquid-absorbent commonly used in

 absorbent articles such as comminuted wood pulp which is generally referred to
as airfelt. Examples of other suitable materials include creped cellulose wadding,
cross-linked cellulose fibers, absorbent foams, absorbent sponges, synthetic
~ staple fibers, polymeric fibers, hydrogel-forming polymer geliing agents, peat
25 moss, combinations of the foregoing, or any equivalent material or combinations
of materials. The configuration and construction of the absorbent core may also
- be varied (e.g., the absorbent core may have varying caliber zones (e.g., profiled
so as to be thicker in the center) hydrophilic gradients, super absorbent
gradients, or lower density and lower average basis weight acquisition zones); or
30  may comprise one or more layers or structures. The total absorbent capacity of
the absorbent core should, however, be compatible with the desired loading and
the intended use of the absorbent article. Further, the size and absorbent
capacity of the absorbent core may be vasied to accommodate different uses
amhamnmxmnnuwe;u&g;mnuhumarqgmu'umnuy1mmkma,orovunmmt

35  sanitary napkins.
_ Suitable cross-linked cellulose fibers are described in U.S. Pat No.
4,888,093, issued to Cook, et al. on Dec. 19, 1989; U.S. Pat. No. 4,822,543,
issued to Dean, et al. on April 18, 1989; U.S. Pat. No. 4,889,595, issued to
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Suitable cross-linked cellulose fibers are described in U S. Pat. No.
4,888,093, issued to Cook, et al. on Dec. 19, 1989; U.S. Pat. No.
4,822,543, issued to Dean, et al. on April 18, 1989; U S. Pat. No.
4,889,595, issued to 10 Schoggen, et al. on Dec. 26, 1989; U S. Pat. No.
4,889,596, issued to Schoggen, et al. on Dec. 26, 1989; U. S. Pat. No.
4,898,642 issued to More, et al. on Feb. @ 1990; U.S. Pat. No. 4,935,022,

i ssued to Lash, et al. on June 19, 1990 The characteristics:of
the absorbent coS@hOEEem gt plaran Decar6( I98S BES. Pat. No. 4,889,596, issued to

Schoggen, et al. on Dec. 26, 1989; U.S. Pat. No. 4,898,642 issued to Moore, et
al. on Feb. 6, 1990; U.S. Pat. No. 4,935,022, issued to Lash, et al. on June 19,
1990.

5 The characteristics of the absorbent core 16 for particular types of
absorbent articles are described in greater detail in the patexlts and documents
incorporated by reference herein, and the patents and other documents
incorporated by reference herein. Other suitable absorbent core arrangements -
are described in U.S. Pat. Nos. 4,988,344 and 4,988,345, and European Patent

10  Application Publication No. 0 198 683, published Oct. 22, 1986 in the name of
Duenk, et al. which are also incorporated by reference herein. The absorbent
article could also include any additional layers or other components such as are
described ln the patents incorporated by reference. For example, the absorbent
article 10 may comprise an acquisition layer or patch or crbss-linked cellulose

15 fibers posmoned between the topsheet 12 and the absorbent core 16.

The backsheet 14 and the topsheet 12 are positioned adjacent to the-

garment surface and the body surface, respectively, of the absorbent core 16 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 14 and/or the

20  topsheet 12 may be secured to the absorbent core 16 by a uniform continuous
layer of adhuive,'a patterned layer of adhesive, or an array of separate lines,
spirals, spots of adhesive, or meltblown adhesives. Adhesives which have been
found to be satisfactory are manufacture by HB Fuller Company of St. Paul,
Minnesota under the designation HL-1258. The attachment means will .

25 preferably comprise an open pattern network of filaments of adhesives as is

~ disclosed in U.S. Pat. No. 4,573,986 issued to Minetola et al. on March 4, 1986,

Mwlﬁchisi:mrpomedheteinbyreference. An exemplary attachment means

of an open pattern network of filaments comprises several lines of adhesive

filaments swirled into a spiral pattern such as illustrated by the apparatus and

30  method shown in U.S. Pat. No. 3,911,173 issued to Sprague, Jr. on October 7,

1975; U.S. Pat. No. 4,785,996 issued to Zieker et al. on November 22, 1978;

and U.S. Pat. No. 4,842,666 issued to Werenicz on June 27, 1989. Each of the
patents are incorporated herein by reference. Alternatively, the attachment

means may comprise heat bonds, pressure bonds, ultrasonic bonds, dynamic

35 mechanical bonds, or any other suitable attachment means or c_ombinati‘ons of
these attachment means as are known in the art. _

The backsheet 14 is impervious to liquids and is preferably manufactured
from a thin plastic film, although other flexible liquid impervious materials may
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absorbent articles are described in greater detail in the patents and
-dqcunents incorporated by reference herein and the patents and ot her
docunents incorporated by reference herein. O her suitable absorbent core
arrangenments are described in U S. .Pat. Nos. 4,988, 344 and 4, 988, 345, and
Eur opean Patent 10 Application Publication No. 0 198 683, published Cct..
22, 1986 in the nane of Duenl, et al. whigh are also incorporated by
reference herein. The absorbent article could also |nclude anégaddltlonal

| ayers or ot her asjpowsed: SThehapksheet Jdcpravents: iqyidicontaingdsin core 1
i ncor porated by fréh ¥ ¢les whish gotact thé absoktent kreicke l@rtl?dlj'othylﬁxerfﬂ:yls

posr iﬁeS”bZ‘fﬂéﬁ*ﬂE%r g FomBB0ith 001, (2 8031 0 0B B0 g0a93F0bsL 03
14 and the topshae) hie been wsedifor thecbackshieetc bhwithosatipfactgey rasults. s dsfused and
the body surfQceerdif SRE fedrin“Blkxible®Fefrd fo MRl WHichCaé GorhflizAb ind which will

readily conform to the general shape and contours of the human body.

The backsheet 14 is superimposed on the garment-facing side 16b of
absorbent core 16 and preferably extends beyond the edges thereof. The
topsheet 12 is superimposed over the body-facing side 16a of the absorbent core

10 16, and may also extend beyond the edges of the core 16. The absorbent core
16 is, therefore, positioned between the topsheet 12 and the backsheet 14. The
topsheet 12 and backsheet 14 are joined to each other such as around their
peripheries. The topsheet 12 and backsheet 14 can be joined in any suitable
manner such as by the use of adhesives, crimping, heat-sealing, or uitrasonic

15  bonding. '

While a number of particularly preferred embodiments in the prmnt
invention have been illustrated and described, it will be obvious to those skilled
in the art that various changes and modifications can be made without the
departing from the spirit and scope of the invention, and it is intended to the

20  appended claims all such modifications that are in the scope of this invention.
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are preferably joined thereto and to each other by attachment nmeans (not.
shown) such as those well known in the art. For exanple, the backsheet 14
and/or the 20 topsheet 12 nay be secured to the absorbent —core 16 by @

uni form continuous | ayer of adhesive, a patterned |ayer fiis gﬁﬁ@@ﬁéy&en(ﬁe RBed
array of separate lines, spirals, spots of adhesive, or. imu I' III

adhesi ves. Adhesi ves mhlch have been found to be satisfact

manuf acture by HB Ful | er Conpany of St.1ZPaul, M nnesota un

designation HL;1258. . The attachnent neans will 25 preferably conprise an

open pattern n Iiclaipedis] apents of adhesive as is disclosed in U.S. Pat.

No. 4,573,986 issued to Mnetola et al. on March 4, 1986, and which is

i ncorporated hereinyby rgf y yaq.of open.
1. KT SLARAE - - heRnal, wﬁ&x’o?&m? dﬁgy Rd, Tﬂ ﬁg

pattern network of fi amants co | seg sever al
swirled into aPSHOM§P ‘ﬁ&t‘t’?r st ang s¢qon r‘%ff’é’&s remase fromy

one another, said web characterized by: said first surface of said web having a
particulate material secured thereto, said web having a plurality of capillaries
extending from said first surface to said second surface, said capillaries being
defined by a plurality of sidewall portions interconnected to one another
intermediate said first and second surfaces, said sidewall portions terminating in said
second surface. '

2. The fluid pervious web of Claim 1 or Claim 2, wherein saxd
pamculate material is also secured to said sidewall portions of said web.

3. The fluid pervious web of claim 1, wherein said particulate material is
talc. -

4 The fluid pervious web of any one of the preceding claims, wherein
said plastic web is comprised of a material selected from the a group consisting of
polyethylene, polypropylene, polyvinyichloride, starch base resins, polyvinylalcohol,
polyurethanes, polycaprolactone and cellulose esters.

5. The fluid pervious web of any one of the preceding claims, wherein
said web is a topsheet on an absorbent article, said absorbent article
including a fluid impervious backsheet joined to said topsheet and an
absorbent core positioned between said tdpsheet and said backsheet.

6. The absorbent article of Claim 5, wherein said absorbent article is a
disposable diaper.

1 The absorbent article of Claim 5, wherein said absorbent article is a
sanitary napkin.

8. A process for | forming an apertured, three-dimgnsional,
macroscopically expanded web, said process characterized by the steps of: -

’

This is the replacement sheet
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30 et hod s | U. S. Pat No. 3,911,173 issued to Sprague, Jr. on
Cct’ober 7, 19 epla<;e7185 996 issued to Zieker et al on Novenber
42 666 i ssued to Wereni cz on June 27, 1989.

22, 1978; and U
Eth of the pate orat ed herein by reference. Alternatlvely,

the attachnent neans may conpri se heat bonds, pressure bonds, ultrasonic
bonds, dynam c 35 mechani cal bonds, or _any other suitable attachnment
means or conbi nations of these attachmed® neans as are known in the art.

e Ao 34 T RS g o S TR i
materials nmay structure exhibiting a macroscopic, three mensxonal cross-sectlon
defined by a multiplicity of macroscopic apertures which place the
opposed surfaces of said forming structure in fluid commumcatlon
with one another;
(b). applying a pneumatic pressure to said film to cause said film to be
' urged into substantial conformance with the macroscopic, three-
dimensional, cross-section of said forming structure forming a three-
dimensional, macroscopically expanded, formed web having first and
second surfaces located in planes remote from one another, said
formed web having a plurality. of capillaries extending from said first
surface to said second surface, said capillaries being defined by a
plurality of sidewall portions interconnected to one another
intermediate said first and second surfaces and terminating in said
second surface; and '
(c) depositing a particulate material on said film while said film is in a
semi-molten state.

9. A process for forming an apertured, three-dimensional,

macroscopically expanded web, said process characterized by the steps of:

(a)  extruding a polymeric film onto a forming structure, said forming
structure exhibiting a macroscopic, three-dimensionai, cross-section
defined by a multiplicity of macroscopic apertures which place the
opposed surfaces of said forming structure in fluid communication
with one another;

(b)  depositing a particulate material on said film while said film is in a

" semi-molten state to form a composite web; and '

(c) applying a pneumatic pressure to said composite web to cause said
composite web to be urged into substantial conformance with the
macroscopic, three-dimensional, cross-section of said forming
structure forming a three-dimensional, macroscopically expanded,
formed web having first and second surfaces located in planes remote
from one another, said formed web having a plurality of capillaries
extending from said first surface to said second surface, said
capillaries being defined by a plurality of sidewall portions

This is the replacement sheet

~ 2 SEP 1896

* [ L M s *

Date:



11 al so be used. The backsheet 14 prevents liqui'd contained in absorbent
'core 16 fromwetting articles which contact the absorbent article 10.

Pol yet hyl ene films having a thickness -of from about 0.001 to about 0.002
inches (0.0025 to 0.0051 cm) have been used for the backsheet 14 with
satisfactory results. As used 5 herein, the term"flexible" refers to
mat eri als which are conpliant and which mﬁll readily conformto the general
shape and contours of the human body. Th@ backsheet 14 is superinposed on
t he garnent-facing side 16b of ab nt Sl b ds
beyond t he edges ther eof M P Eél% &epuﬂt er.%bﬁ%g%@e%‘m g@%ﬁ‘d"
body-f aci ng si de 16a of sm&cmﬁmnmez)méamm@@" 3%d nmay al so extend
beyond t he edges of the core 16. The absorbent core 16 is, therefore,

posi tioned between tlp).e t %Rg r;;reo%gsslo% C?a@rg\ é@recﬁﬂ:? 5%%1:\ $dd pm@ulate material

is talc.

/
heet Has Been Replaced
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topsheet 12 and backsheet 14 are joined to each other such as around their -

peri pheries.

The topsheet 12 and backsheet 14 can be joined in any suitable

manner such as by the use of adhesives, crinping, heat-sealing, or
ultrasonic 15 bondi ng. While a nunber of particularly preferred

embodi ments in the present invention have been illustrated and descri bed,
it wll be obvious to those skilled int g art that various changes and
nodi fications can be made mﬁthout the departing fromthe spirit and scope

of the invent
-nmodi fications

WEB ROR ABSRBENT ARICL B RLAVING 0 1SXPORET WEARKR SUC"

t hat arelntescoeo S 1 nvention.
CONTACTING SURFACE

ABSTRACT
A fluid pervious topsheet suitable for use on an absorbent article is
disclosed. The topsheep inchudes an apertured, three-dimensional, macroscopically
expanded, fluid pervious web having a textured wearer-contaéting surface. The
composite web permits liquids to penetrate while providing an 1mproved less
plastic like feel and visual aesthetics.

Flgure 5

This Sheet Has Been Replaced
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VWHAT IS CLAIMED: 1. A fluid pervious web. conprising:a resilient

‘'t hr ee- di mensi onal nacroscopi cal |y expanded, fi-uid pervious plastic web
having first and second surfaces |ocated in planes renote from one anot her,
said first surface of said web having a particulate material secured
thereto, said web having a plurality of capillaries extending fromsaid
first surface to said second surface, said capillaries being defined by a
plurality of sidewall portions interconnected to one another internmediate
said first and second surfaces, said sidewall portions termnating in said

second surface. 2. The fluid pervious web of claim 1, wherein said
particulate material is also secur to said sidewall portions of said web.
3.  The fluid pervious web of cl 1, wherein said particulate

This is the replacement sheet
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material is talc. 4. The fluid pervious web of claim 2, wherein said
‘particulate material is talc. 5. The fluid pervious web of claiml,
wherein said plastic web is conprised of a material selected . from a
gr-oup consi sting of polyethyl ene, polypropyl ene, polyvinylchloride,
starch base resins, polyvinylalcohol, polyurethanes, polycaprol actone

and cellul ose esters. 6. The fluid pervious web of claiml, wherein said
web is a topsheet on an absorbent article. 7. An absorbent article
conprising: (a) a fluid pervious wel2fpnprising a resilient,

t hree- di nensi onal , macroscopically expanded, fluid pervious plastic web.
“having first -
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and second surfaces located in planes renote fromone another, said first:
*syrface of said web having a particulate material secured thereto, said web
having a plurality of capillaries extending fromsaid first surface to said
second surface, said capillaries being defined by a plurality of . sidewall
portions interconnected to one another internediate said first and second
surfaces, said sidewall portions termnating in said second surface; (b)

a fluid inpervious-backsheet joined to said topsheet; and 13

- 3/6

Fig. 4
(Prior Art)
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(c) an absorbent core positioned bet ween sai d topsheet and said
“backsheet. 8. The absorbent article of daim7, wherein said partlculate
material is secured to said sidewall portions of sai d t opsheet. 9. The
absorbent article of Claim7, wherein said particulate material is talc.

1Q. | he absorbent article of Claim8, wherein said particulate materi al
is talc. 11. The absorbent article of claim?7, wherein said absorbent
article is a disposabl e diaper. 12. The absorbent article of cIa|n17
wherein said absorbent article is a 44®itary napkin.

102

100
132
133 )
140
~~135

83 ltsmes;e ep L
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13. A process for formng an apertured, three-dinensional,
*macroscopi cal ly expanded web, said process conprising the steps of: (a)
extruding a polyneric filmonto a formng structure, said formng structure
exhi biting a macroscopic, three-dinensional, cross section defined by a
me tiplicity of macroscopic apertures which place the opposed surfaces of
said formng structure in fluid conmuni cati on with one another, (b)
applying a pneunatic pressure to said filmto cause said filmto be urged
into substantial conformance with the 5ﬁ6roscopic, t hree- di nensi ona
cross-section of said formng structure form ng a three-dinensional,

macr oscopi cal | y expanded, formed web having first and second surfaces

| ocated in planes renote from one :

205

220

210

225

Fig. 6

This is the replacement sheet

Date: - ¢ SEP 1996



anot her, said formed web having a plurality of capillaries extending from
-said first surface to said second surface, said capillaries being defined
bi a plurality of sidewall portions interconnected to one another
igternedi ate said first and second surfaces and termnating in said second
surface; ‘and (c) depositing a particulate material on said filmwhile
~said filmis in a sem-nolten state. 14 14. The process of Caim 13,
wherein said particulate material is . '
' 6/6

’/////210
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ured to sald flrst surface of scu-d—weh _15 rﬁeﬁnrm‘e« nf Cla|m14

2 ai d pSEARCzHeRM@R‘I] N Anplmtslobba?ﬁ%&ﬂ-ﬁo sai d sidewal | -
of -said web. 16. - The prccess of . Claim 13, vvhereln said |
part#ul ate material is talc. 17...] A process for forning an apertured -l

‘t FTEXTAOPFIEE ABSTRAQ@Y oscopi-cal | y expanded web, “sal d process conprisiTg _

t he—st-eps—et—=-a) extrudi-rg—a pg|¥r_~pgr|r\ fllmnnfn a-formng QTI’U("'[UI’e

sfaid formng structure exhibiting a macr oscopi ¢, three-di mensi onal, cross-
_ slect i o Bdi( ik AB IR BEMNT ARFICEES HAYINGA dEXIUTRED & WWNTACINGE'[ he
gppos@ﬂi&t@éces of said form ng structure in fluid conmunication wth one
~anot her, (b) dep05|t|ngapart|culate materlal on. saldfllmeIe s_ald_
i I mis ina : : '

A fluid pervxous topsheet suitable for use on an absorbent article is disclosed. The topsheet
includes an apertured, three-dimensional, macroscopically expanded, fluid pervious web (100) ~

- having a textured wearer-contacting surface. The composite web permits liquids to penetrate
_whlle prov1d1ng an 1mproved less plastic like feel and v1sual aesthetlcs

o Flgure 5.
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sem -nol tegn state to forma corrp05|te web; and (cE

pressure.to said conposite web to Cause-said conp
substantial confornmance with the macroscopi c, thr
cross-section of said form ng structLi e forrri ng a
nmacroscopi cal | y expanded, fornmed web Raw ng first

%022 S oS

. jl“{g;rh?{:fft& TPPREERTER i ¢ G
os"pt ‘eh 9t Mur dad oo ...
o= i M) onadazed 1 to paged. "
thhr eié!fmg@nspcgnél 1o paged .
dAd-istredind quagtdceso mgc—:d

| ocated in Dl’rom one another, said f
plurality of camllarAqm g&dk%bfé rﬁaigdafnes
surface, said ca|II rles B

i nt erconne&’@f?sf B?W(ﬂ'f"aq?éugalg’

%@magwmm

pr mred web having a

sur f aces

)

Bl o,

on

and term nagifgs ldl:a&ﬂlld phaememowﬁ'bme ap@ther, saiddirgsudfaessofofaidwab m 17,
wherein saidnard bhticaafe Mldal 3curddt thereto, said web having a plurality of

capillaries extending from said first surface to said second surface, said
capillaries being defined by a plurality of sidewall portions interconnected to one
another intermediate said first and second surfaces, said sid'ewa.ll portions

terminating in said second surface.

2.

The fluid pervious web of claim 1, wherein said particulate

material is also secured to said sidewall portions of said web.

~ 3. The fluid pervious web of claim 1, wherein said particulate
material is talc. '

4, The fluid pervious web of claim 2, wherein said particulate
material is talc.

5. The fluid pervious web of claim 1, wherein said plastic web is
comprised of a material selected from a group consisting of polyethylene,
polypropylene, polyvinylclﬂoride, starch base resing, polyvinylalcohol,
polyurethanes, polycaprolactone and cellulose esters.

6. The fluid pervious web of claim 1, wherein said web is & topsheet

N\ on an absorbent article.

7. 'An absorbent article comprising:

(a) a fluid pervious web comprising a resilient, three-dimensional,
macroscopically expanded, fluid pervious plastic web having first
and second surfaces located in planes remote from one another,
said first surface of said web having a particulate material secured
thereto, said web having a plurality of capillaries extending from
said first surface to said second surface, said capillaries being
defined by a plurality of sidewall portions interconnected to one
another intermediate said first and second surfaces, said sidewall
portions terminating in said second surface; '

()  a fluid impervious-backsheet joined to said topsheet; and

* c L M S *
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secured tp said first surface of said web. 19.
wherein said partioulate material is also secured to said sidewall

of said web. 20.

mat eri al

The process of Caiml7,

The process of Caim 19, wherein said particulate

is talc.
13

(©) an absorbent core positioned between said topsheet and said
backsheet.

8. The absorbent article of Claim 7, wherein said particulate material

is secured to said sidewall portions of said topsheet.

9. The absorbent article of Claim 7, wherein said particulate material

is talc.

10.  The absorbent article of Claim 8, wherein said particulate material

is talc.

11.  The absorbent article of claim 7, wherein‘said absorbent article is

a disposable diaper.
12.  The absorbent article of claim 7, wherein said absorbent article is
a sanitary napkin.

13. A process for forming an apertured, three-dimensional,

macroscopically expanded web, said process comprising the steps of:

(8) extruding a polymeric film onto a forming structure, said forming
structure exhibiting 8 macroscopic, three-dimensional, cross-
section defined by a multiplicity of macroscopic apertures which -
place the opposed surfaces of said forming structure in fluid
communication with one another;

(b)  applying & pneumatic pressure to said film to cause said film to be
urged into substantial conformance with the macroscopic, three-
dimensional, cross-section of said forming structure forming a
three-dimensional, macroscopically expanded, formed web having
first and second surfaces located in planes remote from one
another, said formed web having a plurality of capillaries
extending from said first surface to said second surface, said
capillaries being defined by a plurality of sidewall portions
interconnected to one another intermediate said first and second
surfaces and terminating in said second surface; and

©

depositing a particulate material on said film while said filmisina
semi-molten state. '
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14,  The process of Claim 13, wherein said particulate material is
secured to said first surfacé of said web.

15.  The process of Claim 14, wherein said particulate material is also
secured to said sidewall portions of said web. '

16.  The process of Claim 13, wherein said particulate material is talc.

17. A process for forming an apertured, three-dimensional,

macroscopically expanded web, said process comprising the steps of:

(a)  extruding a polymeric film onto a forming structure, said forming
structure exhibiting a macroscopic, three-dimensional, cross-
section defined by a multiplicity of macroscopic apertures which
place the opposed surfaces of said forming structure in fluid
communication with one another;

(b)  depositing a particulate material on said film while said filmisin a
semi-molten state to form a composite web; and

(¢) applying a pneumatic. pressure to said composite web to cause
said composite web to be urged into substantial conformance
with the macroscopic, three-dimensional, cross-section of said
forming structure forming a three-dimensional, macroscopically
expanded, formed web having first and second surfaces located in
planes remote from one another, said formed web having a
plurality of capillaries extending from said first surface to said
second surface, said capillaries being defined by a plurality of
sidewall portions interconnected to one another intermediate said
first and second surfaces and terminating in said second surface.

18.  The process of Claim 17, wherein said particulate material is
secured to said first surface of said web.

19.  The process of Claim 17, wherein said particulate material is also
secured to said sidewall portions of said web.

20.  The process of Claim 19, wherein said particulate material is talc.
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