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(57) Abstract

(54) Title: FLUID PERVIOUS WEB EXHIBITING A SURFACE ENERGY GRADIENT

The present invention pertains to a fluid pervious web comprising a first surface and a second surface. The web is particularly well
suited for use as a topsheet on a disposable absorbent article. The first and said second surfaces are separated from one another by an
intermediate portion. The first surface of the web exhibits a surface energy less than the surface energy of the intermediate portion. In a
preferred embodiment, the web is an apertured formed film. The intermediate portion of the web preferably exhibits a surface energy less
than the surface energy of the second surface of the web. The first surface of the web may include a plurality of zones exhibiting different
surface energies. The zones may extend in a direction substantially parallel to the longitudinal axis of the web. In another embodiment,
the web of the present invention is a coated, apertured, nonwoven web comprising a first surface and a second surface.
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whi ch connotes an overal | appear ance and i npression of a woven or
nonwoven fi brous web when viewed by the 30 human eye. When descri bing the
el ements used to formthe web, the term"fiber-1like" s utilized
herein to descri be the appearance or shape of the elenents. As utilized
herein, the term"macroscopically expandgd", when used to describe

- three-di nensi onal pl astic webs, ribbons and filns, refers to webs,
ri bbons and fil ns which have been S t Q.,C. to the surface of
a three-di nensional formng sﬂU@?EﬁB\Q&iﬁq‘S&%’gﬁﬁﬁ urfaces thereof

exhi bit the three-di mensi onal pPaSURFACEBENERGY GRAIDIBNTt ructure, said
pattern being readily visible to a nornmal naked eye haV|ng 20/ 20 vi sion
when the °* per pendi cul ar di stance between the viewer's eye and the

pl ane of the web is about 12 E NTION
PCT/ US95/ 07435 Pre t mventnon to a ﬂundbgemous web sultable %r use as a
i nches. Such nacroscop y exp

ons an ns_are typl cal |y
caused to topghsst onnd tdéFPP?ﬂbesﬂbmt éf""g"alﬂl dr BYOFs NQ“@PM& tf such,p web

enbossi ng, i . eexhibififa hbrfack @hérgy gradient. Irp irtl&ilut checpditibn bf the welt which faces

conprised prinmar [0 ons, 0 t he
Formi ng. st Pct HH 'yem?aﬁ?s‘i' feas# 3n L Cohling burfyce, preferab/ A
capillary 5 relativelyiow sulfacelnpemtwlulelthmreniaxmng pentlmmef ﬁnlwebohavecatmlptm\y 0

t he surface of ghfmgﬁgr structure of either type. By way of
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~webs, ribbons and fI|ITS refers to the overall condltlon of the web,
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capi | lary netwprkhe HrontinefCbriets, bafidapes; wolnd' drEssings, and the like, presenting a dry
: surface feel to the user to improve wearing comfort and to minimize the development
of undesirable skin conditions due to the prolonged exposure to moisture absorbed
20  within the article.
One viable prior art solution to the aforementioned problem is disclosed in
commonly assigned U.S. Pat. No. 4,342,314 issued to Radel et al. on August 3, 1982
and hereby incorporated herein by reference. Radel et al. discloses an absorbent article
with a wearer-contacting topsheet comprising a resilient, macroscopically expanded,
25 three-dimensional plastic web exhibiting a combination of fiber-like and plastic
properties. The term "fiber-like", as utilized herein to describe the appearance of
plastic webs, refers generally to any fine scale pattern of embossments or apertures,
random or non-random, reticulated or non-reticulated, which connotes an overall
appearance and impression of a woven or nonwoven fibrous web when viewed by the
30 human eye. When describing the elements used to form the web, the term "fiber-like"
-is utilized herein to describe the appearance or shape of the elements. As utilized
herein, the term "macroscopically expanded®, when used to describe three-dimensional
plastic 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
35 surfaces thereof exhibit the three-dimensional pattern of said forming structure, said
pattern being readily visible to a normal naked ‘eye having 20/20 vision when the
perpendicular distance between the viewer's eye and the plane of the web is about 12
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WO 96/ 00549 The web's fiber-like appearance is comprised of a continuum of ﬂber-hke elements, the
PCT/ US95/ 0743pposed ends of each of the fiber-like elements being interconnected to a?’least one

other of the fiber-like elements. :

20 A typical capillary network in the Radel et al. structure comprises an uppermost
capillary opening formed by a muitiplicity of primary fiber-like elements interconnected
to one another in the uppermost plane of the web. The uppermost opening may, if
desired, be further subdivided into smaller capillary openings by secondary and tertiary
fiber-like elements at planes located below the wearer-contacting surface of the web.

25 . Each of the fiber-like elements exhibits a substantially uniform U-shaped
cross-section along its length. In the case of a primary fiber-like element, its
cross-section comprises 8 base portion located in the wearer-contacting plane and a
sidewall portion joined to each edge of the base portion and extending generally in the
direction of the absorbent pad-contacting surface of the web. The sidewall portions

3 - which intersect one another are joined to one another intermediate the
wearer-contacting surface and the absorbent pad-contacting surface of the web, thereby
forming a capillary network interconnecting the opposed surfaces of the web. The
secondary and tertiary fiber-like elements, when employed are generally similar, but
originate in planes below the wearer-contacting surface of the web.

L I One drawback associated with the use of topsheets comprised of plastic is that
' despite their superior fluid handling characteristics some users are very reluctant to

v
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- The present invention pertains, in a preferred embodiment, to a fluid-pervious
web comprising a first or wearer-contacting surface and a second or garment-facing
surface. The web is particularly well suited for use as a topsheet on a disposable
25 absorbent article. The first and said second surfaces are separated from one another by
an intermediate portion. The first surface of the web exhibits a surface energy less than
the surface energy of the intermediate portion. In a preferred embodiment, the web is
an apertured formed film. The intermediate portion of the web preferably exhibits a

surface energy less than the surface energy of the second surface of the web.
30 The first surface of the web may include a plurality of zones exhibiting different
surface energies. The zones may extend in a direction substantxally parallel to the

- longitudinal axis of the web.

In another embodiment, the web of the present invention is a coated, apertured,
nonwoven web comprising a first surface and a second surface. The first and said
35 second surfaces are separated from one another by an intermediate portion. The first
surface of the web has a fluid impervious coating thereon. A plurality of apertures
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Wlnle the speclﬁcanon concludes with clmms particularly pointing out and
distinctly claiming the present invention, it is believed that the present invention will be
better understood from the following description in conjunction with the accompanying
drawings, in which like reference numbers identify identical elements and wherein:

20 FIG. 1 is a top plan view of a sanitary napkin with portions of the sanitary
napkin cut-away to more clearly show the construction of the sanitary napkin;
FIG. 2 is a -cross-secﬁpnel view of the sanitary napkin of FIG. 1 taken along
- section line 2-2; -
FIG. 3 is an enlarged, puually segmented, perspect:ve xllustratxon of a prior art
25 plastic web of the type generally disclosed in U.S. Pat. No. 4,342,314;
- FIG. 4 is an enlarged, partially segihented_perspective illustration of a preferred
" plastic web of the present invention having a surface energy gradient;
FIG. 5 is an enlarged, cross-sectional view of one web construction according
to the present invention; : T
30 ~ _FIG. 6 is an enlarged, cross-sectional view of an altematlve web construction
according to the present invention;
FIG. 7 is an enlarged cross-sectlonal view of a drop of liquid on a solid surface,
~where angle 6, illustrates the contact angle of the liquid with the solid surface;
FIG. 8 is a top plan view of the topsheet portion of a sanitary napkin
35 embodiment of the present invention; _
FIG. 9 is a top plan view of the topsheet portion of another sanitary napkin
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~distinctly_ claimng the present invention, it is believed h @é@& resent

i nventi on WRPIH0§4? better understood fromthe foll ow g'? 5 fﬁion I n
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gradi ent ; FIG. H i an®nlarged; crons-sactjonnl Vtﬁ“bﬂmﬂéfet@tm&h 3| ofithe poryyovsne

- web construgti QrbIEFAGA0Y to the present invention; 30 FI G

6 is an enlarged, c s:sgctional view of | ternative web c trycti
according to the pr tgén]tzs Fr?v@'ﬁ‘gﬁ’o larg s'mpﬁﬁledasc}mﬂ#}@ Crossy %ec‘é‘?{‘agﬂ]fs"ﬁ'gﬁ’ﬂ o’
cross-sect i onal "planar" pblymeric web shitdble)for dsein the present iswenfiarc illustrating antvyerall
angle [err], | e : el ot |
surface; H'y Mé&b% Iag %a@gﬁﬁg%n«ﬁ%% g¥é P %gé'@S\gsf #gnem{cpcgag rg | 118 ﬁatof
a sani tary napkhepesk of eachsurfaaerabematiomie present i nventi on; _
FIG 9 is gotop plapi@i BNs@fschéhfaticGistadn Bépidting thefespotiat BEtheSAdh FFIG. 12
napki n WO 96/.0054 ] )
PCT/ US95/ 07435 and the papﬁlary ridges of the skin on the wearer's finger to lateral movement between
enbodi ment of thecobserversfingeramdthe appermost surface of the pdlirfierid@eb;s an enl ar ged,
partially segnent edgr@efSQqhiati§ ehlatdtd sinilines p&rsp@tiol {iGkration of a segment of a
microapertured "planar” web of the type generally illustrated in cross-section in FIG.
15 12; o _
FIG. 15 is a greatly enlarged simplified schematic cross-sectional illustration of
a "macroscopically expanded” three-dimensional web formed using a "planar" web -
similar to that of FIG. 12 as a starting material; and
FIG. 16 is a view generally similar to that of FIG. 15, but showing an
20 alternative embodiment of a "macroscopically-expanded”, macroscopically apertured
three-dimensional polymeric web formed using a "planar" web similar to that of FIG.
12 as a starting material. - - |

FIG. 17 is a view generally similar to that of FIG. 16, but showing in greater
2s  detail the application of a coating to the web of FIG. 16. '

DET D N OF NTION

As used herein, the term "absorbent article" refers to devices which absorb and

contain body exudates, and more speciﬁcally refers to devices which are placed'against

30 ~ or in proximity to the body of the wearer to absorb and contain the various exudates
' discharged from the body. The term “absorbent article" is intended to include diapers,
catamenial pads, sanitary napkins, pantiliners, incontinent pads, and the like, as well as
bandages and wound dressings. The term "disposable" is used herein to describe
absorbent articles which are not intended to be laundered or otherwise restored or

3s  reused as an absorbent article (i.e., they are intended to be discarded after a single use,
and, preferably, to be recycled, composted "or otherwise disposed of in an
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i nt ended to baewkddoom ite first Sunface 208 The Grstisusface 20a is intended to be worn adjacent

- 20 to the body of the wearer. The second surface 20b of the sanitary napkin 20 (shown in

' FIG. 2) is on the opposite side and is intended to be placed adjacent to the wearer's

undergarment when the sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal centerline "I" and a

- transverse centerline "t". The térm "longitudinal®, as used herein, refers to a line, axis

2s  or direction in the plane of the sanitary napkin 20 that is generally aligned with (e.g.,

approximately parallel to) a vertical plane which bisects a standing wearer into left and

right body halves when the sanitary napkin 20 is worn. The terms "transverse® or

“lateral” as used herein, are interchangeable and refer to a line, axis or direction which

lies within the plane of the sanitary napkin 20 that it generally perpendicular to the

30 . longitudinal direction.' FIG. 1 also shows that the sanitary napkin 20 has a periphery 30

which is defined by the outer edges of the sanitary napkin 20 in which the longitudinal

edges (or "side edges") are designated 31 and the end edges (or "ends") are designatqd
. FIG. 1 is top plan view of the sanitary napkin 20 of the present invention in its
3s  flat-out state with portions of the sanitary napkin being cut-away to more clearly show
© the construction of the sanitary napkin 20 and with the portion of the sanitary napkin
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contacti ng sur‘jﬁgpgmg [ |

in FIG 1 as V|éemvve Its |rst sur ace dbv%%laralsxe:sglg ace 20a
i s intended t dneARSA8tA keep eﬂr‘n‘e% H@Wé“e cro R?&‘,?fhd
surface 20 ofoﬂtheumﬁmpﬁwlmwo (shown in FIG 2) is on the

opposite side and i gyd LSRdedy Rl BPSSRARASH of Secbhf SFRLTEIS. The

topsheets second surface 22b is positioned adjacent to and is preferably secured to the
first surface 25a of the acquisition layer 25 to promote fluid transport from the topsheet
to the acquisition layer. The second surface 25b of the acquisition layer 25 is
20  positioned adjacent to and is preferably securéd to the first surface 24a of the absorbent
core 24 to promote fluid transport from the acquisition layer to the absorbent core.
The second surface 24b of the absorbent core 24 is positioned adjacent to and is

preferably secured to the first surface 23a of the backsheet 23.
In addition to having a longitudinal direction and a transverse direction, the
2s  sanitary napkin 20 also has a "Z" direction or axis, which is the direction preceding
down through the topsheet 22 and into whatever fluid storage core 24 that may be
. provided. The objective is to provide a continuous path between the topsheet 22 and
the underlying layer or layers of the absorbent article herein, such that fluid is
eventually drawn in the "Z" direction and away from the topsheet of the article and then

30 ~to its ultimate storage layer. :

FIG. 3 is an enlarged partially segmented, perspective illustration of a prior art
 three-dimensional, fiber-like fluid pervious plastic web 40 which has been found highly
suitable for use as a topsheet in disposable absorbent articles, such as a sanitary napkin
topsheet 22 in a sanitary napkin 20 of the type generally illustrated in FIGS. 1 and 2.
35 The prior art web 40 is generally in accordance with the teachings of commonly
assigned U.S. Pat. No. 4,342,314 issued to Radel et al. on August 3, 1982 and hereby
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shown in 1o sutﬁtﬁnauymmuwmmmmﬂm&&ﬁmﬁaﬂhusmﬁvwmssg Ilqwd

pervi ous topsheet L QUi d ,i a heet 23 J,0i.ned. with
the topsheet 22, a a"b?(ﬂtﬁ:gi‘ﬂ'l 5‘%&“25 gnngod\{mﬁﬂ.stg P{?étf%eéh B 15p§heet'
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34 that 84.and hetehy, incorporated hergin by f hmmmaomc psttgn
The side fik ap%ur%e@a&rﬂiﬁiw §8 provides a substantmlly non-glossy visible surface when the web
is struck by incident light rays.

In a particularly preferred embodiment, the interconnected sidewall portions 53
terminate substantially concurrently with one another in the plane 56 of the second
surface 55 to form apertures 49 in the second surface 55 of the web. The capillary

20  networks 59 formed by the interconnected sidewall portions allows for the free transfer
_ of fluid from the first or wearer-contacting surface 50 of the web directly to the second
surface 55 of the web without lateral transmission of fluid between adjacent capillary
networks. : :
Typically, the prior art web 40 when used as a topsheet on an absorbent article
25 istreated with a surfactant to render the topsheet hydrophilic. The exposed surfaces of
- the base portions 51 and the sidewall portions 53 are treated with a surfactant such that
- they will both be rendered substantially hydrophilic, thereby diminishing the likelihood
that body fluids will flow off the topsheet rather than being drawn through the topsheet
: and thereby absorbed by the absorbent core. Suitable methods - of applying surfactants
30 ~ are described in U.S. Pat. Nos. 4,950,254 and 5,009,563 both issued to Osborn.
' - Despite the effective functioning of the surfactant treated prior art
fluid-pervious web 40 in topsheet applications for disposable absorbent articles such as
sanitary napkins, there are certain drawbacks associated with this particular topsheet.
- For example, treating the entire exposed surface of the topsheet with a surfactant
35 creates a very wettable surface which when placed into contact with the wearer’s skin,
may cause the topsheet to stick to the wearer's skin. Thereby, creating a hot, sweaty,
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Pat. No. 4, 342 plasticizedswith suitable:asditives wn@htlmgnsgﬂw addjtivesaney %#@99 to
2  achieve the desired physical characteristics.

The fluid pervious plastic web 80 exhibits a multiplicity of apertures, e.g.,
apertures 81, which are formed by a multiplicity of intersecting fiber-like elements, e.g.,
elements 91, 92, 93, 94, and 95, interconnected to one another in the first or
wearer-contacting surface 90 of the web. Each fiber-like element comprises a base

25  portion, e.g;, base portion 81 located in plane 102. Each base portion has a sidewall
| portion, e.g., sidewall portions 83, attached to each edge thereof. The sidewall or
intermediate portions 83 extend generally in the direction of the second surface 85 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,
30 ~and terminate substantially concurrently with one another in the plane 106 of the
second surface 85.

In a particularly preferred embodiment, the interconnected sidewall or
intermediate portions 83 terminate substantially concurrently with one another in the
plane 106 of the second surface 85 to form apertures 89 in the second surface 85 of the

3s web. The -capillary networks 99 formed by the interconnected sidewall or intermediate
portions 83 allows for the free transfer of fluid from the first or wearer-contacting
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20
= 7(1_ +cos 0)
where

W, is the work of adhesion measured in erg/cp2,
2s  vyis the surface tension of the liquid measured in dyne/cm, and
@ is the liquid-solid contact angle measured in degrees. .
With a given liquid, the work of adhesion increases with the cosine of the liquid-solid
contact angle (reaching a maximum where the contact angle is zero). -
While the first or wearer-contacting surface 90 of web 80 has a relatively low
30 - surface energy and a relatively low work of adhesion for a given fluid, e.g., water, the
sidewall or intermediate portions 83 of the web 80 preferably have a relatively high
surface energy and a relatively high work of adhesion for a given fluid. Water is used
as a reference liquid throughout and is.not meant to be limiting. To the contrary, the
. concepts regarding work of adhesion with respect to water can easily be applied to
35 other fluids such as blood, menses and urine. Since the intermediate portions 83 of the
web 80 has a relatively higher surface energy as compared to the first surface 90, the
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g on the so -hqm contact_ p t is the surface energy gradien
enhances the fluid handling properties of the web 80 of the present invention and which
makes the web well suited for use as a topsheet on an absorbent article, such as
topsheet 22 on absorbent article 20 illustrated in FIG 1.

20 In addition to the enhanced fluid handling properties, by having the relatively
lower surface energy portion of the web 80 in contact the wearer's skin, the adhesion
between the skin and the web is reduced by decreasing the capillary force generated by
occlusive body fluids located between the first surface of the web and the wearer's skin.
By reducing the adhesion between the wearer's skin and the web, the sensation or

2s  impression of stickiness associated with adhesion to a plastic web topsheet is reduced.

' The potential for rewet is also reduced by having a topsheet with a surface

energy gradient according to the aforementioned description. As fluid attempts to

~ rewet or be squeezed out of the pad, i.e., squeezed from the absorbent core towards

the first surface of the topsheet, it is resisted by the first surface of the topsheet which

30~ has a relatively low surface energy to repel the fluid as it attempts to make its way out

of the pad through the openings in the topsheet.

* Furthermore, fluid is able to enter the topsheet more quickly due to the driving

forces of the surface energy gradient of the topsheet. Fluid is moved in the “Z"

direction toward the second surface of the topsheet via the surface energy gradient

3s  from the relatively lower surface energy first surface to the relatively higher surface
energy sidewall portions of the topsheet toward the absorbent core.
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\IggT? (LSJ/S gg /5613435 The surface energy gradient is preferably continuous as it extends fromlgle first
surface 90 of the web into and through the intermediate portion 83 of the web.
Altematwely, the surface energy gradlent may be dlscrete or stepped as it extends from
the first surface 90 of the web mto and through the intermediate portion 83 of the web.
- 20 . To manufacture the web 80 of the present invention having a surface energy
gradient, a sheet of polyethylene is extruded onto a drum where it is vacuum formed
~ into an apertured formed film and then subjected to a corona discharge treatment
- generally in accordance with the teachings of U.S. Pat. Nos. 4,351,784 issued to
~ Thomas et al. on Sep. 28, 1982; 4,456,570 issued to Thomas et al. on Jun. 26, 1984;
25 and 4,535,020 issued to Thomas et al. on Aug. 13, 1985, each of these patents being
incorporated herein byreferemce The polyethylene may, if desired, have a surfactant
incorporated into the resin. A coatmg having a relatively low surface energy is then |
applied to the first surface of the apertured formed film and is preferably cured. A
. suitable coating is a silicone release coating from Dow Coming of Midland, Michigan
30 - available as Syl-Off 7677 (90%) / 7048 (10% crosslinker). The surface energy of the
silicone release coating on the first surface of the apertured formed film is less than the |
surface energy of the. polyethylene intermediate portions which may have been
subjected to the corona discharge treatment. :
. Sultable ‘surfactants include, for example, ethoxylated esters such as
35 Pegosperse® 200-ML, manufactured by Glyco Chemical, Inc. of Greenwich,
Connecticut, glucose amides, tri-block copolymers of ethylene oxide and propylene

»
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relatively wettable internediate or 5 sidewall portions 83. A-useful
parameter of wettability is the contact angle that a drop of liquid

(gas-liquid i nterface) makes:swi th the solid surface.(gas-solid surface)
Typi cal ly, a drop, of yi d 110_placed on.a sol | urface 112 S
contact angl e, oide such asGPluromﬁﬂ ?,P(phglag rethyf%g\S}s and CQE@W‘F’ﬁr@F@W“F andg
_ theI wet E abi i i t)gtl@lenb @Wcﬁl(&mldabDCM@tdialﬂﬁcdlred? lt)ﬁwrmdmgesmmenmmm g4n, 0
~angle, [err ecre we Q e

decr eases the conta 6I‘sa°rf’§sﬁ°f& 'T"Ell,lf" gmomgeﬁ%ﬂtfpﬁéglt%o%%ﬂ#ﬁl[ofl
angl e may be the silicbee coating S8 dmbcrﬁtsewrfacqoédxepfmnd film afiguse 4.
The contact sangl e dopAaRvay, odiBROPEHIGH B td €Brons Asthgk- A silicone-

hne cont am nat i on, SI cal

physi cal , S a
treat ment of tlﬁ'@a@gl‘Y’%’ §én‘!"t¥c€‘ ipscoated wi pvegglgtqggnhgfcg\ é“’ the; igtermediate
and its cont anpeftion®'83 Hdve & relitively kigherosurfate ehergy ahdndthe l¢oronaalischarge- and

I nfl uences the face energy of the solid decreases,
t he cont a@?%ng%%ﬁg@eaﬂk%e surface energy of the solid :
increases, the cont Anothengreferred method forconyerting a ribbon of polyettylene fibmghich
required tg,se

q Qo ?}ﬁga&éﬁmgnﬂ ﬁdveda EurBiQant ﬁ%édjth'il'&rf,% ar Epé?turecﬁdeanﬂ% lr bP/r

fiber), is ex equat.i.on
wher e) V\Qap Rlying a mslmew%&néﬁt&ﬁmemféwm@hgﬂ%ﬁﬁmat ongﬁurfaqeeqfr]
i's the surface thecfilfi, preferabiy Wehileiapplythg vt ddjaberl the 6p0sité 86Hace of the filed." |

he | d- golii d d d
| Taui d, the voskelmeltite 3, deRAFL I 2Rea, dpet, i BrimRy pesigped DI b Bt F
contact angl e @/602518 issued tooQunro et akhon Septh &, 1986; 4629643 lissued tor unrd et al. on
Wi le the f%“be@ﬁd‘ﬁ@ﬁ@%%@%&d%ﬂt Gt e?QLQ;n %%@Qﬁf"%@ﬂrﬁﬁ%ﬂé&' y

|l ow 30 surface epergy and re at |ve4y oW _wor ési on gLven

fluid, e.g., wi binmanietal onJulyglydQRT;14,695,423:issued tp Gueross al iopriepE 2291985
web 80 preferahlmsmn@ssaedta Chirry ot . b Oet. 18, 1988; 4,839,216 issued to Curro et al. on

June 13, 1989; and 4,846,821 issued to Lyons et al. on July 11, 1989, each of said
patents being incorporated herein by reference. The apertured formed film is then

20  subjected to a corona discharge treatment. A silicone release coating, may then be
coated or printed onto the first surface of the apertured formed film and is preferably
cured. The intermediate portion of the apertured, formed film web may be dip coated

with a wetting agent such that the intermediate portions 83 have a relatively higher
surface energy than does the corona discharge- and silicone-treated first surface of the

2s  web. The surface energy of the sdlcone-treated first surface is less than the surface

energy of the intermediate portions.

Figure 6 depicts another method of forming a formed film having a surface

" energy gradient as in the present invention is to utilize a multilayer film in a forming
process such as the one described above. The first layer 99 of the film which will

30 _ constitute the first surface of the web is formed of a first material, while the second
layer 101 of the film which will constitute the second surface of the web is formed of
second material. The second material preferably exhibits a greater ductility and a
higher surface energy than the second material. During the aperturing process, the first
layer of the film fractures first while the second layer of the film stretches to a greater

35 extent to form the lower portion of the web. The first surface of the finished web is
thus comprised of the first material, while the intermediate and lower portions of the



surface béhosnd a relatively high work of adhesion for | ui d.

Wat er |s%u§gd - as a reference liquid throughout and ri‘gr’ﬁgggﬁn%ént to be
limting. To the contrary, the concepts regardi ng work of adhesion

Wi th respect to water can easily be applﬂ d to 35 other fluids such as

bl ood, nenses and urine. Since the internediate portions 83 of the

web 80 has a rel atively higher surface energy as conpared to the first
surface 90, the WD 96/ 00549
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a drop of l°I i chanitary napkin eprq@entwntm The-sapitary eapkin 129 isgshowa in FIG.

relatively | Wwéﬁé& &Gﬂ 1&%’5196& W&rérb&n%ﬁﬁ Siﬂfdéé 12@@ Thesamﬂ@bna?ﬂﬂ' 112'0“ ng

the rel atlvelh‘éc %ﬁ% syrface ene The sﬁ%é& ui
induced by t HBclidss;a, liqus rpgwla.tpp PF'Y‘HES héet {not.shgwa ergy

portion and Jdiﬁed With the gbpsheet Llaﬁ,aaeatsaﬂfewm’te f(ﬁOtCHhowh) Qositioned between the
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handl i ng pr oMmshc)fomheot mahoibwmnmsent i nvention and which
The topsheet 122 mcludu a plurahty of regions and/or zones. Preferably the

topsheet 122 mcludes a ﬂrst central region 132, a second region 134 adjacent to and
contiguous w1th the ﬁrst region 132, and a third region 136 adjacent to and contiguous
| with the second reglon 134. Preferably, the ﬁrst surface of the topsheet 122 within the
20  first central region 132 has a relatxvely higher surface energy than that of the topsheet
122 within the adjacent second region 134. Lnkewnse, the first surface of the topsheet
122 within the second region 134 has a relatwely hlgher surface energy than that of the
topsheet 122 within the adjaeent thll'd region 136 Thus, fluid deposited on the
~ topsheet 122 wﬂl ‘be driven from the third region. 136 toward the second region 134
25 and from the second region 134 toward the first region 132. Accordmgly, fluid will be
' directed from the third region 136 towards the first region 132 of the topsheet 122 to
help prevent any run-off of fluids over the periphery 140 of the sanitary napkin.
_ While the first or wearer-contactmg surface of the topsheet 122 has a surface
~ energy gradient from region to regidn, which inay be discrete or continuous, the
- 30 - topsheet 122 will also preferably have an additional surface energy gradient between
the first surface and the sidewall or intermediate portlons of the topsheet 122. The
surface energy of the sndewall portions 134 thhm the respectwe regxons of the
topsheet, will be higher than the surface energy of the ‘wearer-contacting surface in the
first, second and third regions of the topsheet 122. Thus, the topsheet will also
35 promote the transmission of fluids in the "Z" dlrecnon similar to that of web 80
disclosed in FIG. 4. :
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mekes the weleibdyd suited for use as a topsheet on an absoppeiisesrass! e,
such as topsheet 22 on absorbent article 20 illustrated in FIG 1. 20
in addition to the enhanced fluid handling properties, by having the
relatlvely | ower surface energy portliSon of the web 80 in contact the
wearer's skin, the adhesion bet ween the skin and the web is reduced
by decreasing the capillary force generated by occlu5|ve body fl uids
| ocat ed between the first surface of the meb and t he mearer s skin.
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pad through t heuxﬁcemnegy ﬂnntthat ofothetopsheet 122 within the a%meohdmﬂorﬁsloq 136.4
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of the surfacqu“ﬁgérg Mtﬁ tﬂ { ops eg‘tmrbel urd I(iidnrYTgl\i/@ﬁrstr ioh pgCs
di rection towateward %wenmrmlééeamﬁ?méhqwg pegiop; 134t tﬂﬂ’@?ﬁl“?M@ﬁ’é’ng
gradient . 3p- f36NThixQypebfsurfice snerdy\Bradiehy e Bem&hﬁly»\fhenstyl@mffaﬂﬁunlmet he

o200y el RS Sepcey of 5 bR ko DY sl ol il
ECT ]{ US9g{ 07435 across the first surface of the topsheet, the fluids will have a more direct path to the
referably, s. a work of adhesi f
wat er ?’Fﬁ%‘{é@@“ﬁ“@?%’%gﬂ“@“ﬁﬁﬁwo about 120 Zr /eil Ogr r or

nore pref erabl y in {The regiogcorgzones 132 showa ig EIG, 8 %Bﬂﬁ’%rﬂf
erg/cnferr]ys apg otRKonfgthidm However, the régiohs ha§be Forened if a wide variety ofshapes

and sizes such as rectangular, elliptical, hourglass, dogbone, asymmetric, triangular,
circular, etc.

Referring now to FIG 9 there is shown a sanitary napkm 180 as viewed from
its first surface 180a. The sanitary napkin 180 includes elements or components similar

20  to that of sanitary napkin 20 shown in FIGS. 1 and 2 such as a liquid pervious topsheet

182, a liquid impervious backsheet joined with the topsheet 182, an absorbent core

- positioned between the topsheet 182 and the backsheet, and a secondary topsheet or

acquisition layer positioned between the topsheet 182 and the absorbent:core. The

sanitary napkin 180 has a periphery 190 which is defined by the outer edges of the

25 sanitary napkin 180 in which the longitudinal edges (or "side edges") are designated
191 and the end edges (or "ends") are designated 192.

The topsheet 182 includes a plurality of regions extending generally parallel to
the longitudinal axis "I" of the sanitary napkin 180. The topsheet 182 includes a first or
central region 184 extending parallel to the longitudinal axis from one end of the

30 ~ ‘sanitary napkin to the other end. “Adjacent to the first or central region 184 is a pair of
" second regions 185, 186 extending essentially parallel to the first region 184. Adjacent
the second regions 185, 186, respectively, are a pair of third regions 187, 188.
Preferably, the first region has a relatively low surface energy as compared to the
second regions 185, 186. Similarly, the second regions 185, 186 have a relatively low

35 surface energy as compared to the'third regions 187, 188. '
Alternatively, the first region may have a relatively high surface energy as
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: 28 The coating 210 is prefenbly applied to the first surface of the nonwoven web |
after the aperturing operation is complete. Alternatively, the coating 210 may be
applied to the first surface of the nonwoven web prior to the aperturing operation.

Figure 11 is a cross-sectional illustration more cleaﬂy depicting the orientation

of the coating 290 on the first surface of the nonwoven web of Figure 10.
0~ Figures 12-17 illustrate other types of formed films which are suitable for use in
accordance with the present invention. These microapertured formed films are
described in greater detail in commonly assigned U.S. Patent No. 4,629,643, issued
December 16, 1986 to Curro and Linman, and hereby incorporated herein by reference.
- FIG. 12 is a greatly enlarged simplified ,cross-sectional illustration of a
35 microapertured web 310 according to the present invention. It may, if desired, be
formed on a woven wire support member. However, rather than relying upon suction
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oxi de such as Pluronic[err] P103, rranuf actured by BASF, and copol yners of
silicone and et hyl ene gl ycol such ag7DC190, manufactured by Dow
Corni ng of Mdl and, M chi gan. - Figure 5 is a cross-sectional
illustration nore cI early depicting the orientation of the silicone

coating 98 on the first surface of the formed filmof Figure 4. 5
Alternatively, the |nt er nedr ate Eortlon of a corona dj scharge- and
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es place in the end wall of each surface aberration immediately
prior to rupture. '

The actual size of nucroapetture 325 is of less importance than its mere
existence. The primary benefit of the microaperture on the surface aberration is that it
20 - reduces the overall resistance to compression and shear of the surface aberration and
destroys its ability to respond as an integral reinforced unit. This provides enhanced
tactile properties (i.e., more clothlike) which are particularly desirable for use in

absorbent articles which contact particularly sensitive areas of human anatomy.
FIG. 13 is a greatly enlarged simplified 'illustration'showing the response of
- 25 microapertured web 310 of the present invention supported on a substrate 300 and the
papillary ridges 360 on the skin of the observer's finger when the observer's finger 350
is moved laterally across the surface of the microapertured surface aberrations 320. In
particular, note that the overall degree of collapse, i.e., the physical distance between
uppermost plane 340 and lowermost plane 350, although initially somewhat greater
30 ~than that of a prior art unapertured "planar" web has been reduced to a level less than
that of prior art webs for a comparable loading. This is believed to be due to the
- elimination of the integral end walls in surface aberrations 320. Because of the
existence of microapertures 325 at the center of each of the surface aberrations 320,
the overall resistance to collapse of each individual surface aberration 320 is greatly
35 reduced. Furthermore, because of the irregular nature of the petals 326 formed about
the periphery of microapertures 325, and the pliable nature of the thinned petals 326,



with a V\%bl ent such that the internediate portions 83 have a
relativel ﬁ?’g‘ﬁg? surface energy than does the coroﬁﬁ"ﬂ?’?@ﬁ%ﬁsge and

silicone-treated first surface of the 25 web. The surface energy of the

silicone-treated first surface is |less th&n the surface energy of the
I ntermedi ate portions. Figure 6 depicts another nethod of
formng a formed filmhaving a surface energy gradient as in the

present invention is to utilize a multilayer filmin a formng

process such h. one, de bove, The firs Iay r 99 of the film
_which will &ed’é pry Tidges S&°$&F§EWF&E’§”6?"‘P P%"!“Gh AR prOT ALY | ¢ st

mﬁt erial, d\/\/m webg. hkt isbelievell that all bfisherforegding factére cbhtlriﬁhtd’tthe perdceptichthad t ut e
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surface energ%ﬂ than dhat of pries arbiwebsour i ng the apertur| ng process, the
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first rraterlal'IGSMiBIandﬂhe i nternedi ate and | ower portions of the
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PCT/ US95/ 07435 It is of course recognized that microapertured "planar” webs 310 of Tﬁ present

fini shed web iByentionmay; ifdesigd, be Smaeresoonically expandeds tp dfermi aftbnee@imgiomle
fracture @f thfymeric web.i rwrdf&hacr&w pically é&ﬁﬂdéﬂe@ewﬁ% hosH Bbd
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treating the 4l said patent beingchéreblycincorpotated hereirbyireferedcac ddactbscbpis dstparisions or
COa M0, 1S prfrably i By B RS L wBSE B ..;.%Zé 038 thet,
mul tilayer fimirosgentyrgs 32% formethe skinycontacting sumfane: pf the macrossopicsily ¢xpanded
partici pajse ivet BES,Sds" geneRllP SREWH lﬂ'ﬁd' qgt Phe fedffiende Mpaited By Mstroscopic
| ntermedi ate expansion &r & Web is su o "o Lﬁﬁ ited by the microapertured surface
aberrations 320 of "planar” web 310.
Macrosbopic debossments 317 in web 315 may be of any particular shape and
. size desired by creating a forming structure as generally taught by commonly assigned
20 U.S. pat. No. 4,395,215 issued to Bishop on July 26, 1983 and hereby incorporated
herein by reference. The teachings of the Bishop patent are particularly useful in the
event macroscopic expansion without macroscopic aperturing of the web is desired. In
such case, it is necessary to provide at least one of the lamina in the three-dimensional
- forming structure with a very fine pattern of apertures sufficient to support the bottom
25 of the macroscopic debossments 317 without permitting macroscopic rupturing thereof
during the macroscopic expansion process. . :
An alternative macroscopically expanded web 318 of the present invention is
illustrated in greatly enlarged form in FIG. 16. The web shown in FIG. 16 is generally
similar to that shown in FIG. 15, with the exception that the end walls of the
30~ debossments 317 have been ruptured to form macroscopic apertures 319. This may be
accomplished by using a forming structure of the type disclosed in the aforementioned
commonly assigned U.S. Patent No. 4,342,314 to Radel et al., which is incorporated
herein by reference.
While Figures 15 and 16 depict microembossments/microapertures onented ina
3s  direction opposite to that of the macroembossments/macroapertures, these illustrations
are to be illustrative only and not limiting. That is to say, other relative orientations are



;Referri ng now to FIG 8 there is shown anot her preferred enbodi nent of a
10 sani ta‘?’?’ﬂaﬁﬂ?n 120 of the present invention. The sani ?ﬂ?sm 120

i's shown in FIG 8 as viewed fromits first or wearer-contacting
surface 120a. The sanitary napkin 120 19 includes a liquid pervious
topsheet 122, a liquid inpervious backsheet (not shown), joined with

t he topsheet 122, an absorbent core (not shown), positioned between the
topsheet 122 and the backsheet, and an acquisition~ltayer (not shown)
positioned 15 between the topsheet 122 and _the absorbent core.
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' - imparted to the formed films in the manner described above with respect to Figures 3
20 and 4, and they may be incorporated into absorbent articles such as those depicted in
~ Figures 8 and 9. Indeed, the surface energy gradient properties of the present invention
~ are particularly useful in combating the tendency of fluids to accumulate in and around
the microstructures present in formed films such as depicted in Figures 15-17. This
leads to webs having improved clothlike characteristics without sacrificing apparent
25 consumer dryness. ' ' :

' In addition to the formation processes described above, the surface energy
gradients according to the present invention may be applied to film structures which
have been subjected to other mechanical processes, such as creping, straining/activation
by rolling with corrugated rolls or otherwise. Such mechanical process may be either

30 " alternative to the processes described hereinabove or in addition to such processes, i.e.,
sequentially either before or after such processes.

The absorbent core 24 may be any absorbent means which is capable of

absorbing or retaining liquids (e.g., menses and/or urine). As shown in FIGS. 1 and 2,

the absorbent core 24 has a body surface 24a, a garment facing surface 24b side edges,

3s  and end edges. The absorbent core 24-may be manufactured in a wide variety of sizes
and shapes (e.g. rectangular, oval, hourglass, dogbone, asymmetric, etc.) and from a
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o dee o -iheation:§ e@?s%gé‘ UL, 05 N0, 8,950.364 dssuer 1omDsbarbon Augus 21,

20 1990; U.S. Pat. No. 4,610,678 issued to Weisman et al. on September 9, 1986; U.S.
Pat. No. 4,834,735 issued to Alemany et al. on May 30, 1989; and European Patent
Application No. 0 198 683, the Procter & Gamble Company, published October 22,
1986 in the name Duenk, et al. Each of these patents are incorporated herein by
reference. :

25 A preferred embodiment of the absorbent core 24 has a surface energy. gradient
similar to the surface energy gradient of the topsheet 22. The body facing surface 24a
of the absorbent core and the portion of the absbrbgnt core 24 immediately adjacent the
body facing surface 24a preferably has a relatively low. surface energy as compared to
the garment facing surface 24b which has a relatively high surface energy. It is

30 ~ important to note that while there is a surface energy gradient within the absorbent core
24, the surface energy of the we'aier-cont_acting-_or the body facing surface 24a of the
absorbent core is preferably greater than the surface energy of the garment facing
surface 25b of the acquisition layer 25. This relationship is preferred in order that fluid
may be pulled or driven from the acquisition layer into the absorb_etit core. If the

35 surface energy of the body facing surface 24a of the absorbent core were less than that
of the garment facing surface 25b of the acquisition layer fluid in the acquisition layer
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Syl -G 1. 7617 (meHbd shovidf i UX0 Bat N6 3, 911KER)issdid td Splagud, 1P B BUtobeY 7! 13950
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 these patents are
incorporated herein by reference. Alternatively, the attachment means may comprise
heat bonds, pressure bonds, ultrasonic bonds, dynamic mechanical bonds or any other
20  suitable attachment means or combinations of these attachment means as are known in
the art. _

The backsheet 23 is impervious to liquids (e.g., menses and/or urine) and is
preferably manufactured from a thin plastic film, although other flexible liquid
impervious materials may also be used. As used herein, the term "flexible" refers to

25 materials which are compliant and are more readily conformed to the general shape and
contours of the human body. The backsheet 23 prevents the exudates absorbed and
contained in the absorbent core from wetting articles which contact the sanitary napkin
20 such as pants, pajamas and undergarments. The backsheet 23 may thus comprise a
woven or nonwoven material, polymeric films such as thermoplastic films of

30 polyethylene or polypropylene, or composite materials such as a film-coated nonwoven
material. Preferably, the backsheet of the polyethylene film having a thickness of from
about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mil). Exemplary polyethylene films
are manufactured by Clopay Corporation of Cincinnati, Ohio, under the designation
P18-0401 and by Ethyl Corporation, Visqueen Division, of Terre Haute, Indiana, under

35 the designation XP-39385. The backsheet is preferably embossed and/or matte finished

' to provide a more clothlike appearance. Further, the backsheet 23 may permit vapors
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woven W re sisghitary napkirbis rplacedbume,rthe pmduw-smhane adheyiveris typicallycoeered with
\é\g_l_/g Slsgg?g%l A a removable release liner 37 in order to keep the adhesive from drymg out of ?dh g
to a surface other than the crotch poruon of the panty prior to use. Suitable release
liners are also described in the -above-referenced U.S. Patent 4, 917,697. Any
* commercially available release liners commonly used for such purposes can be utilized
herein. Non-limiting examples of suitable release liners are BL30MG-A Silox E1/0 and

20 BL30MG-A Silox 4P/O both of which are manufactured by the Akrosil Corporation of

Menasha, WI. The sanitary napkin 20 of the present invention is used by removing the

 release liner and thereafter placing the sanitary napkin in a panty so that the adhesive

contacts the panty. The adhesive maintains the sanitary napkin in its position within the
panty during use. -

25 - In a'preferred embodiment of the present invention, the sanitary napkm has two
flaps 34 each of which are adjacent to and extend laterally from the side edge of the
absorbent core. The flaps 34 are configured to drape over the edges of the wearer's
panties in the crotch region so that the flaps are disposed between the edges of the
wearer's panties and the thighs. The flaps serve at least two purposes. First, the flaps

30 " help serve to prevent soiling of the wearer's body and panties by menstrual fluid,
preferably by forming a double wall barrier along the edges of the panty. Second, the

" flaps are preferably provided with attachment means on their garment surface so that
the flaps can be folded back under the panty and attached to the garment facing side of
the panty. In this way, the flaps serve to keep the sanitary napkin properly positioned

35 in the panty. The flaps can be constructed of various materials including materials
similar to the topsheet, backsheet, tissue, or. combination of these materials. Further,
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references are incorporated herein by reference. In a preferred embodiment, the
25 acquisition layer may be joined with the topsheet by any of the conventional means for
joining webs together, most preferably by fusion bonds as is more fully described in the
above-referenced Cree application.
-In a preferred embodiment the acquisition layer 25 preferably has a surface
energy gradient similar to that of the topsheet 22 and/or absorbent core 24. In a
30 -preferred embodiment, the first or wearer-facing surface 25a preferably has a relatively
low surface energy as compared to the absorbent pad contacting surface 25b.
Preferably, the surface energy of the first surface 25a of the acquisition layer 25 is
preferably greater than the surface energy of the second surface of the topsheet 22.
Furthermore, the second surface of the acquisition layer 25b has a relatively low surface
35 energy compared to the surface energy of the body facing surface 24a of the absorbent
core 24.
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t.he first surface of said web preferably including a plurality of zones exhibiting
different surface energies.

-3 The fluid-pervious web of Claim 2, further characterized in that said web is a
microapertured formed film.

4.  The fluid-pervious web of Claim 3, further characterized in that said web
includes discrete volcano-like surface aberratlons, said surface aberrations each
including at least one rmcroaperture

5. The fluid-pervious web of Clsim 4, further characterized in that said
microapertured formed film includes a plurality of microapertures, and wherein
at least a portion of said microapertures are at least partially obstructed by said
coating. '

6. The fluid-pervious web of any one of Claims 2 to 5, further characterized in that
said apertured, formed film comprises a multilayer film having a first layer and a
second layer, said second layer having a greater ductility than the ductility of
said first layer, said second layer having a greater surface energy than the
surface energy of said first layer.

LT



5 upper surface of the structure. As shown in Figure 17, under sone

ci rcunst aN coating may at |east partially obREVUIISOM3S| cast
sonme of the mcroapertures 325 (as indicated at 391). This tends to
further reduce the surface energy of the upper surface of the web in

conparison wth the internedi ate portion Jjavi ng unobstructed
m croapertures. In addition, partial or total obstruction of m croapertures
on the 10 uppernost portion of the fornmed filmw th the coating further

reducethelrkelrh od t hat fludwll betrappe i nsi,de the
ni cr oaper t ur ed &%nermvemﬂu\dmw Web having afirst surface and 3 secendy by
t he wearer. - surfice, sakdtfirst ﬁtﬂ%ﬁdfseébndfshﬁides béifig sepaidted fioibne afbthertsy

Pheroscopi onl fC Zi‘ésﬁ'ﬁ%%te@ﬁf&zpﬁ’?‘ b v i, U o Sl e WGl o G BRGNS,
Figures 15 and 16 maansdnermmﬂaplmbtyrnfnpmswgmdmgﬁ'@n saidtcoating\te, said
4,609, 518, i ssued &%@Hﬁﬁke%fsﬁ@%btte r&&ef@u&%'ﬂmd ﬁ@ﬁ: dus! fa¥acterized in

i ncorporated herei [ence. oW n gcture of the,

i croapertured for &’éﬁz‘\“’ Fmﬁ}'&‘éa qu‘ace °“°"5YF1F intermediate POFOR.
ener gy gradi ent prsadintérardiate pdrtiow preferably iexhibiting ansurface energy ldssiolaant saill t o

the fornmed filns i e

20 and 4. and thelroiy o fBeE g?%%f%#@??ﬁ@@*%%‘%ﬂ&@ﬁ%ﬁdmﬁ@%ﬁf

t hose depicted i n zones exhibiting different:sneface energiesed, - t He surface energy

gradi ent -properties of the present invention . are particularly useful

I n conbating the t denc of fluids_.to accunul n and around t he
m crostructur®s pr kéﬂ" m&%&ab%ﬂreamtrtwﬁrwh&@ 17. ‘
Thi S o | eads tmdv\absbdofbenﬂgoterwsmddmrsﬁd mbmmsﬁdrbaagmhﬁut
sacrificing appar S e
Formati on br ocooscRid lebSSHHE plieHify fiher rctuding an scqpitidialet oBBbied.
ra;lccorgr ng tobt het %@n;msaimmmmm shsothept care, aadtlzlsbrbmtmclemamgm ch
ave been subjec uditall Shis. TR Rrse?dxi 1o wad 1 2% and
straining/activati by rollin %i ru r.ol l's or ot rw,se.
Such mechani cal %eg’gs eP?"R %" L) g@ﬂhg‘l‘&v'g Sad
descri bed herei nabwaﬂsveue a:ds,ddlbpsmetthavﬁigwm meaad alseeond surface, said

sequentially eith L W
absor bent core 24%3&3 %ﬁy sor en rreb%g |s Caonglano e Wan

absor bing or ret aumeng momonge: Mds@sthmwd)rﬁl‘%rm : of\gaid [topsheetn

FIGS. 1 and 2, exln samreh&@yw s@idfirdSarface of
garnent facing surface 24b sid 35 an e d e s. The, .absoy hent core
24 may be manuf act’lﬂ%e tonsheet F‘”éld&“gof‘ p g‘° ﬁ’g"@

rectangul ar, oval ,subface ghergies, siiyizones pmfemblyeemerdmgehca)duacubﬁ suhstantxally
' parallel to said longitudinal axis. '

9. The absorbent article of Claim 8, further characterized in that said topsheet isan
apertured formed ﬁlm ' :

10.  The absorbent article of Claim 8, further characterized in that said topsheet isa
coated, apertured, nonwoven web.
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WO 96/ 005 |
PCT/ US95/ é‘?‘h?ﬁa"’“w PCT/US)5/07435
Wi de variety of |iquid-absorbent materials commonly used in sanitary

napki ns and ot her absorbent articles such as communitive wood pulp
which'is generally referred to as airfelt. Exanples of other suitable
absorbent materials include creped .CEIAQI ose waddi ng; nel t bl own

pol ymers including coform chemcally stiffened, nodified or 5
cross-linked cellulosic fibers; synthetic fibers such as crinped pol yester

fibers; peat noss; tissue including tissue waps and tissue
| am nat es; absorbent foans; absorbent sponges; super absorbent
pol ymers; absorbent gelling materials; 2ny equival ent mat erial or

conbi nation of materials, or mxtures of these. The configuration and
construction of the absorbent core nayka#s@ be varied (e.g., the absorbent
core may 10 have varying c@4-per_zopes (e.g. pLa@Pled so as-to be
thicker in the ce TT}\hydrophiI" onadi ent/s, super absor bent
gradients or |ower density or meigtt acqui sition
zones; Or may conprise one or - —0@ total

absor bent caaﬁfity » camctcre TOWEE atible
with the d ¢ TTg Aosor bént article.
Further, the size fand 14 apsor bent cppacity of the absorbent core may be
varied to a : i bnt uses such as incontingnt pad
pantiliners, reguf
Exenpl ary abserbeft--st+ tft
invention are des¢ril \
August 21, 2%  0;

7napkins.
' the—atrsoroertt - Totei- he present
S. Pat. hp. 4,950, 264 issued tfo Gsborn on

No. 4,6:10,678 issued to Wei $nAT—&Z al . on

Sept enber 9, 1986; U.Sf . bat. No. 4,834,735 issued to pAlemany et al. on
May 30, 1989; and R , the
Procter & Ganbl e Conps b in the nanme
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r‘eference.g\ﬁg%ﬁ&.)s‘8 A preferred enbodi nent of the absorbent core 24 has

a surface radi ent simlar to the surface ener RFISA8PUA: of
the topsheet 22. The body facing surface 24a of the absorbent core and
the portion of the absorbent core 24 i medi ately adjacent the body
facing surface 24a preferably has a relatively | ow surface energy as
conpared to the garnent facing ?%yg%ce 24b which has a relatively high
surface energy. It is 30 inportant te that while there is a surface
energy gradient within the absorbent core 24, the surface energy of
.the wearer-contacting or the body facing surface 24a of the absor bent

core is preferably greater than the surface energy of the garnent facing
surface 25b of the acquisition [ayer 25. This relationship is preferred in

order that fluid may be pul | ed OU%?riven fromthe acquisition |ayer
into the absorbent core. If the 35 s ace eﬂ%rgy of the body facing
surface 24a of the absorbent core were | ess tha of the garnent

facing surface 25b of the acquisition |ayer&f! ui the acquisition |ayer
WD 96/ 00549 ' '
PCT/ US95/ 07435
woul d be repelled by the absor}
usel ess.

adj acent the garnent

21 25
cXendering the absorbent core
Metapdhoet 22 are positioned

(:he body—f &yi ng surface

®ably joined
not shwn) such as 5

those wel | known in thg pfFeeelcet 23 and/or the

t opsheet 22 may 3} S Q TS Ny~ or to each other by
a uniform conti nuouy 517 pat t er ned | gyer of adhesive
or any array of separa 8 ' _ spot s§ of ‘/’Jgesive.

Adhesi ves whi ch have bee eeatf sfactgry are manufactured by

H. B. Fuller Conpany de thg desi gnation HL-1258 or

®

M «
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B o o
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10 H2031. The attachment means will preferably conpri sepa.gmgpﬁﬁ ttern
net wor k of WO96/0054%; | - hents of adhesive as disclosed in U 'S 435

4,573,986 issued to Mnetola et al. on March 4, 1986, and which is
.incorporated herein by reference. An exenplary’ attachnent neans of an
open patterned network of filanents conprises several |ines of

adhesive filanments swirled into a spB',éQpattern such as illustrated by the
-apparatus and 15 met hod shown in U S. Pat. No. 3,911,173 issued to
Sprague, Jr. on Cctober 7, 1975; U S. Pat. No. 4,785,996 issued to

Zi eker, et al. on Novenber 22, 1978 and U.S. Pat. No. 4, 842, 666

i.ssued to Werenicz on June 27, 1989. Each of these patents are

i ncorporated herein by reference. Alternatively, the attachnment neans may
conpri se heat bonds, pressure bd&ﬁs, ul$ asoni ¢ bonds, dynam c
mechani cal bonds or any other 20 suitable at hnment means or conblnatlons
of these attachnment nmeans as are known in e art. The
backsheet 23 is inpervious to liquids (e.g.,| mensey and/or urine) and is
preferably manufactured froma thin pgte i | t hough ot her flexible

. | m
liquid i npervious materials may g§ eyused.| As used herein, the
term"flexible" refers to 25 pe e g ore—gonpl i ant and are nore
readily confornmed to the genefa\_sNSpe\J ' of the human

body. The backsheet 23 prevent|s (" exudg SVﬁZ % cont ai ned
nd

ich cd tact the sanitary
napki n 20 such as Qe s. The backsheet 23
may: t hus conpri s&a polymeric films such
as thernopl astic pT Opyl ene, or conposite
material s such as a 9 ‘ mayerial . Pr ably, the
backsheet of the pol I | (NN N i nessﬂﬂ’ﬁf)ﬁ about
0.012 mMm (0.5 m ) s i ewyl ary pol yet hyl ene
filns are nmanu ofCincinnati, Onio,

under the designation Corfpor ation, Visqueen
Di vision, of Terre Hauté ; { jro=tlat natlon - 39385. The

backsheet is prefepIOPy 2 < 4!'." : provi de a
nmore clothlike appear ay Nay per% vapors
WD 96/ 00549 ” ot

PCT/ US95/ 07435 © [z



22 gape fromthe absorbent core 24 (i.e., hable whi | e
still preve t|8§a xudat es from passing through the b 4353

kn use, the sanitary napkin 20 can be held in place by any support means or
attachnment neans (not shown) well-known for such purposes. Preferably, the
sanitary 5 napkin is placed in the user's undergarnent or panty and
secured thereto by a fastener 4E?qa as an adhesive. The adhesive

provi des a nmeans for securing the sa ry napkin in the crotch
portion of the panty. Thus, a portion or all of the outer or garnment facing
surface 23b of the backsheet 23 is coated wth adhesive. Any adhesive or

glue used in the art for such purposes can be used for the adhesive
herein, with pressure-sensitive 10 adhesi ves being preferred. Suitable
adhesives are Century A-305-1V manufactur y the Century Adhesives

Cor porati on of Col unbus,Chi 0;
by the National Starch gﬁo doer, NJ.

Sui-t abl e adhesi ve fasteners 'ategr;&aﬁj 697.
Bef ore t he sang sensitive
adhesive is typical { ered 98 ool e Nl eade |iner 37 in
order to keep the agh : ek ’ to a surface
ot her than the crot itabl e rel ease
liners are al so de

and Inst ht Loc manuf act ur ed

Any conmer ci al D! ¢ ) 14 CC \ed for such
pur.poses can be utilized . herein. Non-li\mting exanples of suitable
rel-ease liners are BL30OM> A Silox E1/0 and 28 30M A Silox 4P/ O bot h of
whi ch are manufactured by the Akrosil Corporation of Menasha, W. The
sanitary napkin 20 of the present i ti is used by renoving the

rel ease liner and thereafter pIaciJ?i nitary napkin in a panty so that
t he adhesive contacts the panty. The adhesive maintains the sanitary
napkin in its position within the panty during use. 25 In a-

preferred enbodi nent of the present invention, the sanitary napkin has two
flaps 34 each of which are adjacent to and extend laterally fromthe side
edge of the absorbent core. The flaps 34 are configured to drape over
t he edges of the wearer's panties in the crotch region so that the
flaps are di sposed between the edges of the

/103




Vearer's panties and the thighs. The flaps serve at |east R
First, them%@g“"go hel p serve to prevent soiling of the \/vta\c!adrygr'Jilﬂ ody

and panties by nenstrual fluid, preferably by form ng a double wall
barrier along the edges of the panty. Second, the flaps are preferably
provided with attachnent neans on their garnment surface so that the -
fl aps can be fol ded back under the p{i nd attached to the garnent facing
si de of the panty. In this way, the flaps serve to keep the sanitary
napkin properly positioned 35 in the panty. The flaps can be constructed
of various materials including materials simlar to the topsheet,
backsheet, tissue, or conbination of these materials. Further, WO

96/ 00549 '

PCT/ US95/ 07435 23

the flaps may be a separate elenent attached to the nmain body of the napkln
or can conpri se extensions of th& topsheet and backsheet (i

unitary). A nunber of sanitary [ havi ng fl aps suitable or
adaptable for use with the sanitary DK present invention
are disclosed in U S. 4,687,478 engf P Napkin 5 Wth
Fl aps”, which issued to \a D LY % 487, U. S. 4,589, 876
entitled "Sanitary Napkin", which |ssued to Van Til burg on May 20,
1986; and U.S. 4,608, 047, entitled "Sanitary Napkin Attachnent

Means", which |ssued to Nhttlngly opgfgfusz 26, 1986. Each of these
patents are incorporated herein by e In a preferred

enbodi nent of the present invention, an acquisition layer(s) 25 10 nmay be
positi oned between the topsheet 22 and t he absorbent core 24. The

acqui sition | ayer 25 may serve several functions including inproving
w cki ng of exudates over and into the absorbent core. There are
several reasons why the inproved w cking of exudates is |nportant

including providing a nore even distribution of the exudates :
t hroughout the absorbent core and allowing the sanitary napkin 20 to be
made rel atively




15 t hin. &The W cking referred to herein may enconpass the transportation
of 1iqui dVPR600549 e two or all .directions (i.e, in thBCUUPERe
and/or in the z-direction). The acqui sition | ayer may be conprised of
several different materials including nonwoven or woven webs of
synthetic fibers including polyester ol ypropyl ene, or polyethyl ene;
natural fibers including cotton or (§Vﬁglose; bl ends of-such fibers; or any
equi valent 20 materials or conbinations of materials. Exanples of sanitary

napki ns havi ng an acquisition | ayer and a topsheet are nore fully
described in U S. 4,950,264 issued to ~ Gsborn and U.S. Patent
Application Serial No. 07/810,774, "Absorbent Article Having Fused

Layers", filed Decenber 17, 1991 in the nanes of Cree, et al. Each of these
references are incorporated herein by reference. In a preferred enbodi nent,
the 25 acquisition layer may be joined wth the topsheet by any of the

conventional neans for j oi ning webs together, nost preferably by
fusion bonds as is nore fully described in the above-referenced Cree
appl i cation. In a preferred enbodi nent the acquisition |ayer 25
preferably has a surface’ energy gradient simlar to that of the

t opsheet 22 and/or absorbent core 24. In a 30 -preferred enbodi nent, the
first or wearer-facing surface 25a preferably has a relatively | ow
surface energy as conpared to the absthggt pad contacting surface 25b.
Preferably, theaagrface e of thelfirst surface 25a of the acquisition
| ayer 25 is [ eferably gr tiha he surface energy of the second
surface of the topshget ) ur tlher noxe, 82:-cond surface of the
acquisitiodao 25b\ has\a rel ativelyy Il ow s ace 35 49y conpared to
t he surface eﬁgséy of _Xhe faci ng ., ab h*gt

core 24. WO 94/ 00549
PCT/ US95/ 07435

e 24 192
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Wil e particul ar enbodi ments of the present invention havérﬁﬁﬁﬁ%&él strated

and WeMHLd, it would be obvious to those skilled t hat
various other changes and nodi fications can be made w t hout departing
fromthe spirit and scope of the invention. It is therefore intended
to cover in the appended clains all such changes and 5 nodifications that
are within the scope of this inv'enti.?yg WHAT IS CLAIMED I S:
WD 96/ 00549 :

PCT/ US95/ 07435 25

C ai ns: 1. A fluid-pervious web having a first surface and a
second surface, said first and sai d second surfaces being
separated from one anot her by fairgnt er nedi ate portion, said
web preferably being cogtes ' '

N sy, sur face, characterized in

Y&/t s a surface energy less than
i d i ntermedi ate portion
O energy |l ess than said second
& er abl y i ncluding a
g%t ace energies. 2. A
SRR avi&q a first surface and a
/ and sai second surfaces being
an iMmiernedi ate portion, said
gD surf ag@, sai d web

, said b preferably being
d in thdg,said f@Qrst surface of said
N 78 A" gogr,) €ss t han sé%é i ntermedi ate
portion, saidi ) VY kg on preferaﬂy exhibiting a

that said first suréac \
sai-d i
preferably exhibitil
surface, said first
plurality of zopesSW
quid-pervioH§,
second N
separated frq

\
N

\_‘\\

surface engq sai d

Fig. 11




first surface of said web preferably including a pIuralltygaﬁuégmﬁﬁé

exhi bi t i ngvO 96/00549 di fferent surface energies.

1 uid-pervious web of Caim?2, further characterized in that said web is a
m croapertured fornmed film 4. The fl uid-pervious web of C aim 3,
further characterized in that said web i ncl udes discrete

vol cano-li ke surface aberrations, s@#dQurface aberrations each _

i ncluding at | east one m croaperture. 5. The fl ui d-pervi ous web of
Claim 4, further characterized in that said m cr oapertured

formed filmincludes a plurality ofsggcroapertu
at least a portion of said mcroapertures_a

by said Jab<sng.

one of Clains 2 tfn3, f

apertured, forneégq'l

a seco
than the ductility gﬂﬂ5

having a greater surface J
said first |ayer.
PCT/ US95/ 07435

g25 and wherein
| east partially obstructed
-d386r vi ous web of any
‘ sai d
i having a first |ayer and
ng a greater ductility
sai d second | ayer
surface energy of

328

26

N\
7. A coat ed, nonwoverr v ' Irst surface and a
second surface, saig first 2£d sai d second surfaces being
separated from one anot her by 1&;. 1




“an internedi at e ortion, said first surface of said web hayi ;k id

i nper vi ouVO2 9 coating thereon and a plurality iﬁééﬁﬁﬁﬁPu gs
£extending fromsaid coating to said : second surface of said
web to render said web fluid pervious, characterized in t hat
said coating exhibits a surface energy |less than said internediate portion,
said intermedi ate portion preferablgy?i biting a surface energy | ess than
sai d second surface, §al ®first surface of said web

preferably including a plurality of zones exhi biting
different surface energies. 8. An absorbent article including a
t opsheet, a backsheet s bred to said topsheet, and an

absor bent cor 38%
sai d absor ben

(tion en said topsneek gd said backsheet,

' luding an acqupgition |ayer
posi ti oned ™)\t and said algfBroent core, said
absorbent article X, a transverse

axi s perpendlcular- o] [ [ "Z" axis
ext endi ng per pendi i i J i 4d said

transverse axis, a second surface,
said
anot her by an characfgrized in that said
first surface of sgid rface energy |ess
. : - sai d
topsheet preferably including a plurality of zones exhlbltlng different.
surf ace energies, said zones preferably extending in a direction

refera
bet weery?

substantial ly parallfﬂ Ef éﬁﬁp | ongi t udi nal axis. 9.
The absorbent article of Caim8§, ‘h characterized in that said
topsheet is an apertured formed film 10. The
absorbent article of Caim@8, further characterized in that said topsheet
is a coat e@jgapertured, nonwoven gﬁ?.
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