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Solicitud de Patente a nombre de
McNeil-PPC, Inc.

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,
domiciliada en la Carrera 11 A No. 94-76, of. 305, obrando como apoderada de la
sociedad McNeil-PPC, Inc., domiciliada en Skillman, New Jersey, Estados
Unidos de América, solicitante de la patente de la referencia, en respuesta su

ficio No: 8775 notificado por fijacién en lista el dia 23 de septiembre de 2004,
me permito presentar:

1. Copia certificada de la solicitud de Patente nimero 10/651,676 presentada en
los Estados Unidos de América el dia 29 de agosto de 2003, respectivamente,
con la debida traduccién de lo pertinente, incluyendo el capitulo
reivindicatorio.

2. Los artes finales en tamafio 12 x 12 centimetros (por duplicado) de la figura
caracteristica.

Finalmente, en relacidn con el requerimiento que hace ese Despacho para que el
solicitante presente el documento de cesién, informo que el mismo fue adjuntado
mediante mi memorial de 13 de octubre de 2004, del cual adjunto copia.

Espero con esto haber dado cabal cumplimiento a lo solicitado por ese despacho
y de conformidad con lo indicado en los articulos 3°., inciso 3, 35 inciso 2 y 59
inciso 2 del CCA, al analizar este memorial, atentamente ruego se traten todas
las cuestiones planteadas con motivo del mismo.

Sefior Superintendente,

St OB B e

C.C.39.779.452 de usaquén
T.P. 68228
Céd. 5376
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. S. D.

Ref.: Expediente No. 04084677
Solicitud de Patente a nombre de
MCNEIL-PPC, INC.

Y , JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,

domiciliada en la carrera 11 A No. 94-76, of. 305, obrando como apoderada de la

sociedad MCNEIL-PPC, INC.,, domiciliada en Skillman, New Jersey, Estados

Unidos de América, solicitante de la patente de la referencia, me permito

presentar el documento (1) en que consta la cesién del derecho a la patente
torgada por los inventores 2 favor de mi mandante.

Sobre el particular, es importante resaltar que de conformidad con las normas
legales vigentes, articulo 1 de la Resolucién 210 de 2001, expedida por el
Superintendente de Industria y Comercio y articulo 2 de la Convencién de la
Hayna, ddoammmenmglésquesepretendaaportaroomopmedelostrimts
depropledadmdustmlantelaSu tendencia de Industria y Comercio no
requieren traduccién. Por otro lado, la legalizacién consular y/o diplomitica de
los documentos expedidos en el extranjero no es necesaria. Por lo tanto, el
documento de cesién anexo a este memorial es vilidamente presentado en idioma
inglés y con la correspondiente Apostilla.

Sefior Superintendente,

I@M%E

C.C.39.779.452 de Usaquén
T.P. 68228
Céd. 5376
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ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIENES EL PRESENTE LLEGUE:

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos

Septiembre 28 de 2004

La presente es para certificar que el anexo es una copia fiel de los
registros de la Oficina de Patentes y Marcas de los Estados Unidos, de
los documentos de la solicitud de patente identificada mds adelante,
que cumplieton con los requerimientos para concederse una fecha de
presentacion de acuerdo con 35 USC 111,

Numero de Solicitud: 10/651,676

Fecha de Presentacién: Agosto 29 de 2003

Por la autoridad del
Comisionado de Patentes y Marca

(fdo) P. Swain

Oficial Certificador

Sello oficial de la Oficina de Patentes y Marcas de los
Estados Unidos de América
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

September 28, 2004

THIS IS TO CERTIFY THAT ANNEXED HERETQ IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 10/651,676
FILING DATE: August 29, 2003

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS
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THO LAYER STRUTCIURE FOR ABSORBENT ARTICLES

CROSS-REFERENCE TO RELATED APPLICATION

The present application is & continuption-in-part of
U.S. Patent Application Serial No. 10/366,051 filed on
February 13, 2003.

FIELD OF THE INVENTION

This present invention ralates to a two-layer
structure for use in absorbent articles, and more
particularly to a two-layer structure including a fluid
permeable first layer in fluid commnication with a fluid
permeable second layer, the second layer including a
plurality of disc.onnected macrofeatures. The structure is

particularly useful as a cover/transfer layer for use in
absorbent articles.

BACKGROUND OF THE INVENTION

Transfer layers are commonly used in absorbent
articles to aid in the transport of fluid away from a
bodyfacing layer or cover towards the absorbent core.
Conventional transfer layers are often made of nonwovens.
They typically function by pumping or wicking fluid away
from the body facing layer directly downward into the
underlying absorbent core. Combination cover/transfer
layers are aleo known. 8See for example, U8 Patent Ros.
5,665,082; 5,797,894; and 5,466,232,

Applicants have discovered that a two layer structure
comprising a fluid permeable first layer in fluid
communication with a fluid perweable second layer, saild
layers contacting one another at least at- the plurality of
discomnected macrofeatures, functions efficiently, among

~ Copy provided by USPTO from the IFW image Database on OWZ3/2004




other thinge, as a body facing layer or cover/transfer
layer. Upon insult of the first layer of this structure by
a fluid, the structure moves and/or transfers the fluid
both through and acroes the structure, thereby allowing the
fluid to be transported more quickly through the structure
in the z direction, i.e., through the first and second
layers toward the absorbent core.

SUMMARY OF THE INVENTION
According to one aspect of the invention, the

invention provides a two layer structure for use in
absorbent articles comprising a fluid permeable first layer
in fluid communication with a fluid permeable second layer,
wherein the layers contact one another substantially only
at the plurality of spaced disconnected macrofeatures
projecting from the second layer.

According to another aspect of the invention, the
invention provides a two layer stxucture including a fluid
permeable firat layer in fluid communication with a fluid
permeable second layer, the second layer having a plurality
of spaced disconnected macrofeatures, wherein the first and
second layers contact one another at said macrofeatures and
at selected areas located between said macrofeatures.

According to yet another aspect of the invention, the
invention provides a two layer structure for use in
absorbent articles, comprising a fluid permeable first
layer comprising a three dimensional apertured fiim in
fluid communication with a fluid permeable second layer.
The three dimensional film of the first layer comprises a
plurality of apertures and a plurality of apertured
macrofeatures projecting in the direction of the second
layer, each apertured macrofeature being disconnected from

/26
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other apertured macrofeatures, and wherein the first and
second layers contact one another substantially only
through said apertured macrofeatures.

According to yet another aspect of the invention, the
invention provides a two layer structure for use in
dbsorbent articles, comprising a fluid permeable first
layer comprising a three dimensional apertured £ilm in
fluid communication with a fluid permeable second layer.
The three dimensional film of the first layer comprises a
plurality of apertures and a plurality of spaced apertured
macrofeatures projecting in the direction of the second
layer, each apertured macrofeature being disconnected from .
other apertured macrofeatures, and wherein the first and
second layers contact one another at said apertured
macrofeatures and at selected areas located between said
apertured macrofeatures.

According to another aspect of the invention, the
invention further provides a two layer structure for use in
absorbent articles, comprising a fluid permeable, body
contacting layer. in fluid communication with a fluid
perneable second iayer. The second layer comprises a
plurality of macrofeatures projecting in the dirxection of
the body contacting layer and the macrofeatures are
disconnected from one another. Additionally, the body
contacting and second layers contact one another
substantially only through the macrofeatures.

According to still another aspect of the invention,

. the invention further provides a two layer structure for

use in absorbent articles, comprising a fluid permeable,
body contacting layer in fluid communication with a fluid
permeable second layer. The second layer comprises a
plurality of spaced macrofeatures projecting in the

Copy provided by USPTO from the IFW image Database on 00/23/2004
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direction of the body contacting layer, the macrofeatures
being disconnected from one another. The body contacting
and second layers contact one another through the '
macrofeatures and at selected areas located between said
macrofeatures.

Finally, the invention relates to absorbent articles
comprising such two layer structures.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a photomicrograph of an embodiment of a
three-dimensional film of the present invention.

Figure 1A is an illustration of a croes-section of the
film of Figure 1 along line A-A. '

Figure 2 is a photomicrograph of another embodiment of
a three-dimensional f£ilm of the present invention.

Figure 2A is an illustration of a cross-section of the
film of Figure 2 along line A-A.

Figure 2B is an illustration of a cross-section of the
film of Figure 2 along line B-B.

Figure 3 is a photomicrograph of yet another
embodiment of a three-dimensional film of the present
invention.

Figure 3A is an illustration of a cross-section of the
film of Figure 3 along line A-A.

Fiqure 4 is a photomicrograph of another embodiment of
a three-dimensional f£ilm of the present invention.

Fig. 5 is a schematic illustration of one type of
three dimensional topographical support member ueeful to
make a film of the present invention.

Plg. 6 is a schematic illustration of an apparatus for
laser sculpting a workpiece to form a three dimensional

Copy provided by USPTO from the IFW image Dalabase on 09/Z3/2004
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topographical support member useful to make a £ilm of the
present invention.

Fig. 7 is a schematic illustration of .a computer
control system for the apparatus of Figure 6.

Fig. 8 is a graphical enlargement of an example of a
pattern file to raster drill a workpiece to produce a
support member for apertured film.

Fig. 9 ie a photomicrograph of a workpiece after.it
has been laser drilled using the file of Fig. 8.

Fig. 10 is a graphical representation of a file to
laser sculpt a workpiece to produce the film of Figure 2.

Fig. 11 is a graphical representation of a file to
laser sculpt a wo.rkpiece to produce a three dimensional
topographical support member useful to make a film of this
invention.

Fig. 12 is a photomicrograph of a workplece that was
laser sculpted utilizing the file of Fig. 11.

Fig.. 132A is a photomicrograph of a crose section of
the laser aculpted workpiece of Fig. 12.

.Fig. 13 is a photomicrograph of an apertured film
produced using the laser sculpted support member of Fig.
12. '

Fig. 13A is another photomicrograph of an apertured
film produced using the laser sculpted support member of
Fig. 12.

Fig. 14 is an example of a file which may be used to
produce a support member by laser modulation.

Pig. 14A is a graphical representation of a series of
repeats of the file of Fig. 14.

Fig. 15 is an enlarged view of portion B of the file
of Fig. 14.

—_—
Copy provided by USPTO from the W imags Database on OR/Z/2004
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Fig. 16 is a graphical enlargement of a pattern file
used to create portion C £ Fig. 4.

Fig. 17 is a photomicrograph of a support member
produced by laser modulation using the file of Fig. 14.

Fig. 18 is a photomicrograph of a portion of the
support member of Fig. 17.

Fig. 19 is a photomicrograph of a film produced by
utilizing the support member of Fig. 17.

Fig. 20 is a photomicrograph of a portion of the film
of Fig. 19.

Fig. 21 is a view of a support member ugsed to make a
film according to the invention in place on a film-forming
apparatus.

Fig. 22 is a schematic view of an apparatus for
producing an apertured film accorc}ing to the present
invention. ) .

Fig. 23 is a schematic view of the circled portion of
Fig. 22. '

Fig. 24 is a photomicrograph of an apertured film of
the prior art-: .

Fig. 25 is a photomicrograph of another example of an
apertured film of the prior art.

Fig. 26 is a photomicrograph of another example of an
apertured film of the present invention.

Fig. 27 depicts a cross-section of a two layer
structure according to the invention.

Fig. 28 depicts a cross-section of an absorbent
article comprising a two layer structure according to the
invention.

Fig. 29 is a photomicrograph of a portion of an
apertured film produced in accordance with the invention.

"Copy provided by USPTO from the IFW Image Dalsbase v D3/E3/3008
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Fig. 30 is enlaxged perspective view showing a portion
of a two layer structure according to the invention with
the upper layer thereof partially cut away to show the
upper surface of the lower layer.

Fig. 31 is a cross-section view of an abeorbent
article including the two layer gtructure shown in Fig. 30,
taken along line 31-31.

Pig. 32 ie a simplified cross-sectional schematic
illustration of a procees for producing the two-layer
structure shown in Fig. 30. .

DETAILED DESCRIPTION OF THE INVENTION
_ The present invention is directed to two layer

structures particularly useful in personal care producta.
These structures may be used as body-contacting, facing or
cover layers, as transfer or fluid handling layers, or as
other components of personal care products. The structures
of the invention have been found to exhibit improved fluid-
handling properties when used in disposable absorbent
articles such as, for instance, feminine sanitary
protection products.

The first layer, which is in one embodiment a body
contacting layer, may be made from any one of a variety of
fluid permeable materials. As a body contacting layer, the
first layer is preferably compliant, soft feeling, and non-
irritating to 2 user’s skin. The first layer should
further exhibit good strikethrough and a reduced tendency
to rewet, pezﬁitting bodily discharges to rapidly penetrate
it and flow toward subsequent underlying layers, while not
allowing such discharges to flow back through the body
contacting layer to the skin of the user.

"Copy provided by UBPTO from tha IFW bnage Databsse on 00/2/2004
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The first layer wmay be made from a wide range of
materials including, but not limited to woven or knitted
fabrics, nonwovens, apertured films, hydro-formed films,
porous foams, reticulated foams, reticulated thermoplastic
filmes, and thermoplastic scrims. In additiom, the first
layar may be constructed from a combination of one or more
of the above materials, such as a composite layer of a
nonwoven and apertured f£ilm.

Likewise, the second layer may also be made from a
variety of fluid permeable materials including, but not
limited to woven or knitted fabrics, nonwovens, apertured
filme, hydro-formed films, porous foams, reticulated foams,
reticulated thermoplastic films, thermoplastic scrims, and
combinations thereof.

Nonwovens and apertured films are preferred for use as
both the first layer and the second layer. Suitable
nonwovens may be made from any of a varlety of fibers as
known in the art. The fibers may vary in length from a
quarter of an inch or less to an inch and a half or more.
It is preferred that when using shorter fibers (including
wood pulp fiber), the short fibers be blended with longer
fibexrs. The fibers may be any of the well known artificial,
natural or synthetic fibers, such as cotton, rayon, nylen,
polyester, polyolefin, or the like. The nonwoven may be
formed by any of the various techniques known in the art,
such as carding, air laying, wet laying, melt-blowing,
apunbonding and the like.

Apertured filme are typically made from a starting
film that is a thin, continuous, uninterrupted f£ilm of
thermoplastic polymeric material. This film may be vapor
permeable or vapor impermeable; it may be embossed or
unembossed; it may be corona-diacharge treated on one or

/le
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both of its major surfaces or it may be free of such
corona-discharge treatment; it may be treated with a
surface active agent after the film is formed by coating,
spraying, or printing the surface active agent onto the
filn, or the surface active agent may be incorporated as a
blend into the thermoplastic polymeric material before the
film is formed. The film may comprise any thermoplastic
polymeric material including, but not limited to,
polyolefins, such as high density polyethylene, linear low
density polyethylene, low density polyethylene,
polypropylene; copolymers of olefins and vinyl monomers,
such as copolymers of ethylene and vinyl acetate or vinyl -
chloride; polyamides; polyesters; polyvinyl alcohol and
copolymers of olefins and acrylate monomers such as
copolymers of ethylene and ethyl acrylate and
ethylenemethacrylate. Films comprising mixtures of two or
mwore of such polymeric materials may also be used. The
machine direction (MD) and cross direction (CD) elongation
of the starting film to be apertured should ba at leaat
100% a»s determined according to ASTM Test No. D-882 as
performed on an Instron test apparatus with a jaw speed of
50 inches/minute {127 cm/minute). The thickness of the
starting film is preferably uniform and may range from
about 0.5 to about S mils or about 0.0005 inch (0.0013 cm)
to about 0.005 inch (0.076 cm). Coextruded films can be
used, as can filme that have been modified, e.g., by
treatment with a surface active agent. The starting film
can be made by any known technique, such as casting,
extrusion, or blowing.

Aperturing methods are known in the art. Typically, a
starting film is placed onto the surface of a patterned
support member. The film is subjected to a high fluid

Copy provided by USPTO from the IFW image Daisbase on 09/23/2004




[} )

/34

CHI $65-CIP

prespure differential while on the support member. The
pressure differential of the fluid, which may be liquid or
gaseous, causes the film to assume the surface pattern of
the patterned support member. Portions of the film
overlying apertures in the support member are ruptured by
the fluid pressure differential to create an apertured
film. A method of forming an apertured fibrous film is
described in detail in commonly owned US 5,827,597 to James
et al., incorporated herein by reference.

According to one aspect of the invention, tha first
layer and the second layer contact one another
substantially only through a plurality of spaced apart,
disconnected macrofeatures. By this is meant the layers are
joined to one another substantially only at macrofeatures.’
The macrofeaturea may be located on the first layer or the
second layer. When the macrofeatures are located on the
first layer, they project in the direction of the second
layer. When the macrofeatures are located on the second
layer, they project in the direction of the first layer.

According to another aspect of the invention, the
firet layer and the second layer contact cne another at the
plurality of spaced apart discomnected macrofeatures and at
pelected areas located between the spaced apart,
disconnected macrofeatures.

As used herein, the term "macrofeature” means a
surface projectian visible to the normal, unaided human eye
at a perpendicular distance of about 300 mm between the eye
and the surface. Preferably, the macrofeatures each have a
maximum dimension of at least about 0.15 mm. More
preferably, the macrofeatures each have a maximum dimension
of at least about 0.305 mm. Moat preferably, the
macrofeatures each have a maximum dimension of at least

Copy provided by USPTO from the IFW Emage Database on 09/2/2004
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about 0.50 mm. The macrofeatures are discrete and
disconnected from one another. That is, if an imaginary
plane, i.e., a first plane, were lowsred onto the firet
surface of the three-dimensional layer, it would touch the
layer at the top of the macrofeatures in multiple discrete
areas separated from one another. It is not necessary for
each and every macrofeature to touch the imaginary plane;
rather, the first plane is thus defined by the uppermost
portions of the macrofeatures, that is, those parts of the
macrofeatures projecting the farthest from the second
surface of the layer.

Where the layer with macrofeatures comprises an
apertured film, the film has a first surface, a second
purface, and a caliper defined by a first plane and a
second plane. The film comprises a plurality of
diesconnected wacrofeatures and a plurality of apertures.
The apertures are defined by sidewalls that originate in
the film's first surface and extend generally in the
direction of the film's second surface to terminate in the
second plane. The first surface of the f£film is coincident
with the firat plane at the diasconnected macrofeatures.

Where the layer with macrofeatures comprises a
nonwoven, the nonwoven has a flrst surface, a second
surface, and a caliper defined by a ﬂratlplane and a
second plane. The nonwoven further comprises a plurality of
disconnected macrofeatures, wherein the first surface of
the nonwoven is coincident with the first plane at the
disconnected macrofeatures.

In one embodiment, the macrofeatures are arranged in a
regular pattern relative to each other. Moreovar, if the
macrofeatures project from a layer that is an apertured
Eilm, the macrofeatures and the apertures are arranged in a

Copy provided by USPTO from the IFW image Dutabase on 03/23/2004
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reqular configuration relative to each other on said layer.
The apertures and macrofeatures recur at fixed or uniform
intervals with respect to one another. The spatial
relationship between the apertures and the macrofeatures
define a geometric pattern that is consistently repeated
throughout the surface area of the film. The apertures and
macrofeatures are arranged in a regular, defined pattern
uniformly repeated throughout the film.

The apertures and macrofeatures may be arranged so
that there are more apertures than macrofeatures, although
the relative arrangement of apertures and macrofeatures is
regular. The exact sizes and shapes of the apertures and
wacrofeatures are not critical, as long as the
macrofeatures are large enough to be visible to a normal
unaided human eye at a distance of about 300 mm, and as
long as the macrofeatures are discrete and disconnected
from one another.

According to one embodiment of the inveption, the
first layer and the second layer contact one another
substantially only though the macrofeatures. That is, the
macrofeatures function much like spacers to hold the first
layer away from the surface of the second layer except
where ti:ey contact one another at the macrofeatures.

According to ancther embodiment of the invention, the
first layer and the second layer contact one another at the
macrofeatures and at selected areas located between the
spaced macrofeatures. Within the areas defined by the
contacting portions of the macrofeature, the first layer is
arranged above sald second layer such that it is spaced
therefrom.

In yet another embodiment of the invention, the first
layer comprises a nonwoven, while the second layer

12
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comprises either a nonwoven or an apertured film. The
macrofeatures may be located on either the first layer or
the second layer. .

In yet another embodiment, the first layer comprises

" an apertured film, while the second layer comprises either

a nonwoven or an apertured film, In this embodiwment, the
macrofeatures may also be located on either the first layer
or the second layer. However, when the macrofeatures are
present on the first layer, the macrofeatures on the first
layer preferably comtain apertures, i.e., apertured
macrofeatures, and are disconnected from all other
apertured macrofeatures on the firet layer. Each apertured
macrofeature is a discrete physical element. FIG. 13 shows
a film of this embodiment, an apertured film with apertured
macrofeatures.

In still another embodiment of the invention, shown in
FIG. 27, the macrofeatures project from the second layer,
which is a three dimensional spertured film as disclosed in
commonly assigned, copending US Application Serial No.

(attorney docket no. CHI-868). Such a second layer

501 can be used in combination with a first layer 500 that
is a nonwoven or an apertured film. Preferably, it ie used
in combination with a first layer that is a nonwoven. The
three dimensional apertured film has a first surface and a
second purface. The film additionally has a caliper defined
by a first plane and a second plane. The film has a
plurality of apertures defined by sidewalls that originate
in the first surface and extend generally in the direction
of the second surface to terminate in the second plane. The
film also comprises a plurality of disconnected
macrofeatures 14. The first surface of the film coincides
with the first plane at these macrofeatures.

Copy provided by USPTO from the IFW image Database on OWZ3/2004
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Figure 1 is a photomicrograph £ an embodiment of such
a three-dimensional apertured £ilm. The film 10 of Figure 1
has apertures 12 and macrofeatures 14. The apertures are
defined by sidewalls 15. The macrofeatures are discrete
projectiona in the film and can be seen to project above
lower regions 16 of the first surface. If an imaginary
plane, i.e., a first plane, were lowered onto the first
surface of the three-dimensional apertured £ilm, it would
touch the film at the top of the macrofeatures in multiple
discrete areas separated from one another. It ie not
necesgary for each and every macrofeature to touch the
imaginary plane; rather, the first plane is thus defined by
the uppermost portions of the macrofeatures, that is, those
parta of the macrofeatures projecting the faxthest from the
second surface of the film.

In the embodiment of Figure 1, the apertures alternate
with the macrofeatures in both the x-direction and the y-
direction, and the ratio of apertures to macrofeatures is
one.

Figure 1A is an illustration of a croes-section of the
film 10 of Pigure 1 along line A-A of Pigure 1. As Figure
1A shows, the macrofeatures 14 are disconmnected from one
another in first plane 17 and are separated from one
another by lower regions 16 of the first surface of the
film and by apertures 12. The apertures 12 are defined by

‘sidewalls 15 which originate in the first surface and

extend generally in the direction of the second surface to
terminate in second plane 19. It is not necessary for all
of the apertures to terminate in the second plane 19;
rather, the second plane is defined by the lowermost
extending sidewalls 15.

{37
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In one embodiment of the invention, at least a portion
of the apertures have sidewalls having a first portion that
originates in the first plane of the film and a second
pertion that originates in a plane located between the
first and second planes of the film, that is a plane
intermediate the first and second planes.

In a preferred embodiment, in addition to having
apertures with sidewalls having first portions originating
in the first plane and second portions originating in an
intermediate plane, the film comprises apertures whose
sidewalls originate completely in an intermediate plane.
That is, the film contains aperturea. that originate in a
plane other than the plane defined by the uppermost surface
of the macrofeatures.

In a particularly preferred embodiment of the present
invention, the three-dimensional apertured film comprises a
combination of several different types of apertures. The
film comprises apertures whose sidewalls originate in the
first plane of the £film. The film alsc comprises aperturés
bhaving sidewalls, a portion of which originate in the first
plane and a po.rtion of which originate in an intermediate
plane. Finally, the film also comprises apertures whose
gidewalls originate completely in an intermediate plane.

In Figure 2, apertures 12 are defined by sidewalls 15.
The macrofeatures 14 project above lower regilons 16 of the
first surface of the film 20. The macrofeatures and
apertures are shaped differently from the macrofeatures and
apertures of the film of Figure 1. In Figure 2, the
macrofeatures are separated from one another by apertures
in the x-direction and in the y-direction. However, some of
the apertures are separated from one another by lower
regions 16 of the first surface in both the x-direction and
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the y-direction. In the film 20 of Figure 2, the ratio of
apertures to macrofeatures is 2.0. Moreover, each aperture
in the film 20 of FPigure 2 has a portion of its sidewall
originating in the first plane 17, i.e., at an edge 18 of a
macrofeature, and a portion of its sidewall originat:l.ng in
a lower region 16 of the first surface.

Figure 2A shows a croas-section of the film 20 of
Figure 2 along line A-A. The macrofeatures 14 are separated
from one another in the first plane 17 by apertures 12,
which are defined by sidewalls 15 that originate in the
first surface of the f£ilm and extend generally in the
direction of the second surface to terminate in the second
plane 19. It can be seen in Figure 2A that the portions of
the sidewalls 15 shown in this croes-section originate in
the first plane 17 at the edges 18 of the macrofeatures 1d.

Figure 2B shows a cross-section of the film 20 of
Figure 2 taken along line B-B. In thia particular cross-
section, no macrofeatures are visible, and the apertures 12
are separated from one another by lower regions 16 of the
first surface of the film. The lower regions 16 of the film
lie between the first plane 17 and the second plane 19,
sald planes defining the caliper of the three-dimensional
apertured film shown. The sidewalls 15 terminate in the
second plane 19.

Figure 3 shows a photomicrograph of a further
embodiment of a three-dimensional apertured film with yet
another arrangement of apertures and macrofeatures. The
film 30 of Figure 3 has apertures 12 arranged with
macrofeatures. 14, and aperturea 22 arranged with
macrofeatures 24. All of the apertures 12, 22 and
macrofeatures 14, 24 are arranged together so that their
relative positions to one another are regular.

 CopY provited by UBPTO from The W brge Daiabass 57 503550

/42




13

1244

Figure 3A is a crose-aection of the £ilm 30 of Figure
3 taken along line A-A of Figure 3. This particular cross-
section shows macrofeatures 24 and macrofeatures 14
disconnected from one another in first plane 17 and
separated from one another by apertures 12. The apertures
12 are defined by sidewalls 15 that terminate in the second
plane 19. The portions of the sidewalls 15 shown in this
particular croms-section originate in the first plane 17 at
the edges 18 of the macrofeatures 14 and 24.

Figure 4 is a photomicrograph of yet another
embodiment of a three-dimensional apertured film according
to the present invention. The film 40 shown in Figure 4 has
a regular arrangement of apertures 12 and macrofeatures 14.

A suitable starting film for making a three-
dimensional apertured film is a thin, continuous,
uninterrupted film of thermoplastic polymeric material.
This film may be vapor permeable or vapor impermeable; it
may be en;bosned or unembossed; it may be corona-discharge
treated on one or both of its major surfaces or it may be
free of such corona-discharge treatment; it may be treated
with a surface active agent after the film is formed by
coating, spraying, or printing the surface active agent
onto the film, or the surface active agent may be
incorporated as a blend into the thermoplastic polymeric
material before the film is formed., The film may comprise
any thermoplastic polymeric material including, but not
limited to, polyolefins, such as high density polyethyléne,
linear low density polyethylene, low density polyethylene,
polypropylene; copolymers of olefins and vinyl monomers,
such as copolymers of ethylene and vinyl acetate or vinyl
chloride; polyamides; polyesters; polyvinyl alcohol and
copolymers of olefins and acrylate monomers such ae

17
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copolymers of ethylene and ethyl acrylate and
ethylenemethacrylate. Films comprising mixtures of two or
more of such polymeric materials may also be used. The
machine direction (MD) and cross direction (CD) elongation
of the starting film to be apertured should bhe at least
100% as determined according to ASTM Test No. D-882 as
performed on an Instron test apparatus with a jaw speed of
50 inches/minute (127 cm/minute). The thickness of the
starting film is preferably uniform and may range from
about 0.5 to about 5 mils or about 0.0005 inch (0.0013 cm)
to about 0.005 inch (0.076 cm). Coextruded films can be
used, as can films that have been modified, e.g., by
treatment with a surface active agent. The starting film
can be made by any known technique, such as casting,
extrusion, or blowing.

A method of aperturing the film involves placing the
film onto the surface of a patterned support member. The
film is subjected to a high fluid pressure differential as
it is on the support membexr. The pressure differential of
the fluid, which may be liquid or gaseocus, causes the film
to assume the surface pattern of the patterned support
member. If the patterned support member has apertures
therein, portions of the film overlying the apertures may
be ruptured by the fluid pressure differential to create an
apertured film. A method of forming an apertured film is
described in detail in commonly owned US 5,827,597 to James
et al., incorporated herein by reference.

Such a three dimensional apertured film is preferably
formed by placing a thermoplastic film across the surface
of an apertured support member with a pattern of
macrofeatures and apertures. A stream of hot air is
directed against the film to raise its temperature to cause
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it to be s ftened. A vacuum is then applied to the film to
cause it to conform to the shape of the suzrface of the
support member. Portions of the film lying over the
apertures in the support member are ruptured to create
apertures in the film.

A suitable apertured support member for making these
three-dimensional apertured films is 2 three-dimensional
topographical support member made by laser sculpting a
workpiece. A schematic illustration of an exemplary
workpiece that has been laser sculpted into a three
dimensional topographical support member is shown in Figure
5.

The workpiece 102 comprises a thin tubular cylinder
110. The workpiece 102 has non-processed surface areas 111
and a laser sculpted center portion 112. A preferrad
workpiece for producing the support member of this
invention is a thin-walled seamless tube of acetal, which
has been relieved of all residual internal stresses. The
workplece has a2 wall thickness of from 1-8 mm, more
preferably from 2.5-6.5 mm. Exemplary workpileces for use in
forming support members are cne to six feet in diameter and
have a length ranging from two to sixteen feet. However,
these sizes are a matter of design choice. Other shapes and
material compositions may be used for the workplece, such
as acrylics, urethanes, polyesters, high molecular weight
polyethylene and other polymers that can be processed by a
laser beam.

Referring now to Fig. 6, a schematic illustration of
an apparatus for laser sculpting the support member is
shown. A starting blank tubular workpiece 102 is mounted on
an appropriate arbor, or mandrel 121 that fixes it in a
cylindrical shape and allows rotation about ite
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longitudinal axis in besrings 122. A rotstional drive 123

is provided to rotate msndrel 121 at a controlled rate.
Rotational pulse generator 124 is comnected to and monitors

rotaticn of mandrel 121 so that its precise radial position

is known at all times.

Parallel to and mounted outside the swing of mandrel
121 is one or more guide ways 125 that allow carriage 126
to traverse the entire length of mandrel 121 while
meintaining a constant clearsnce to the top surface 103 of

workpiece 102. Cerrisge drive 133 woves the carrisge slong
guide ways 125, while carriage pulse generstor 13¢ notes
the lateral position of the carriage with respect to
workpiecs 102. Mounted on the carriage is focusing stage
127. Pocusing stage 127 iw mounted in focus guide vays 128,
Pocusing stage 1327 allows wotion orthogenal to that of
carzisge 126 and provides a means of focusing lens 129
relativa to top surfaca 103. Focus drive 132 is provided to
position the focusing stage 127 and provide the focusing of

lens 129.

Sscured to focusing stage 127 is the lans 129, which
is secured in nozsle 130. Noszle 130 has msans 131 for
datroducing a pressurized gas into nossle 130 for cooling
and meintaining cleanlinase of lens 129. A preferred noszxle
130 for this purposs is described in US Patent §,756,962 to
James et al. which is incorporated harein by refarence.

Also mounted on the carriage 126 is final bending
mirror 135, which directs the laser besm 13§ to the
focusing lens 129. Remotaly located is the laser 137, with
optional beam bending mirror 138 to direct the beam to
£inal besm bending mixror 135. While it would be possible
to mouat the laser 137 directly on carriage 126 snd

sliminats the bean bending mirrors, space limitations and
»
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utility connections to the laser make remote mounting far
preferable.

¥When the laser 137 is powered, the beam 136 emitted is
reflected by first beam bending mirror 138, then by final
beam bending mirror 135, which directs it to lens 129. The
path of laser beam 136 is configured such that, if lene 129
were removed, the beam would pass through the longitudinal
center line of mandrel 121. With lens 129 in position, the
beam may be focused above, below, at, or near top surface
103.

While this apparatus could be used with a variety of
lasers, the preferred laser is a fast flow CO, lase:r..
capable of producing a beam rated at up to 2500 wattse.
However, slow flow CO; lasers rated at 50 watts could also
be used.

Figure 7 is a schematic illustration of the control
system of the laser sculpting apparatus of Figure €. During
operal:io:ll of the laser sculpting apparatus, control
variables for focal poeition, rotational speed, and
traverse speed are sent from a main computer 142 through
connection 144 to a drive computer 140. The drive computer
140 controls focus position through focusing stage drive
132. Drive coup-uter 140 controls the rotational speed of
the workpiece 102 through rotational drive 123 and
rotational pulse generator 124. Drive computer 140 controls
the traverse speed of the carriage 126 through carriage
drive 133 and carriage pulse generator 134. Drive computer
140 also reports drive status and possible errors to the
main computer 142. This system provides positive position
control and in effect divides the surface of the workplece
102 into emall areas called pixels, where each pixel
conai_sts of a fixed number of pulses of the rotational

(&
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drive and a fixed number of pulses of the traverse drive.
The main computer 142 also controls laser 137 through
connection 143.

A laser sculpted three dimensional topographical
support member may be made by several methods. One method
of producing such a support member is by a combination of
lager drilling and laser milling of the surface of a
workpiece.

Methods of laser drilling a workplece include
percussion drilling, fire-on-the-fly drilling, and raster
scan drilling.

A preferred method is raster scan drilling. In this
approach, the pattern is reduced to a rectangular repeat
element 141 as depicted in FIG. 8. This repeat element
contains all of the information required to produce the
desired pattern. When used like a tile and placed both .end-
to-end and side-by-side, the larger desired pattexn is the
result.

This repeat element is further divided into a grid of
smaller rectangﬁlar units or "pixels" 142. Though typically
square, for some purposes, it may be more convenient to
employ pixels of unequal proportions. The pixels themselves
are dimensionless and the actual dimensions of the image
are set during processing, that is, the width 145 of a
pixel and the length 1“. of a pixel are only set during the
actual drilling operation. During drilling, the length of a
pixel is set to a dimension that corresponds to a selected
number of pulses from the carriage pulse generator 134.
Similarly, the width of a pixel is set to a dimension that
corresponds to the number of pulses from the rotational
pulse generator 124. Thus, for ease of explanation, the
pixels are shown to be square in Figure 8; however, it is
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not required that pixels be square, but only that they be
rectangular. ]

Each column of pixels represents one pass of the
workpiece past the focal position of the laser. This column
is xepeated as many times as is required to reach
completely around workplece 102. Each white pixel
represents an off instruction to the laser, that is the
laser is emitting no power, and each black pixel representa
an on instruction to the laser, that is the laser is
emitting a beam. This results in & simple binary file of
1's and 0's where a 1, or white, is an instruction for the
laser to shut off and a 0, or black, is an instruction for
the laser to turn on. Thus, in Figure 8, areas 147, 148 and
149 correspond to instructions for the laser to emit full
power and will result in holes in the workpiece 102. _

Referring back to Figure 7, the contents of an
engraving file are sent in a binary form, where 1 is off
and 0 is on, by the main computer 142 to the laser 137 via
connection 143. By varying the time between each
instruction, the duration of the instruction is adjusted to
conform to the size of the pixel. After each column of the
file is completed, that column is again processed, or
repeated, until the entire circumference is completed.
¥While the instructions of a column are being carried out,
the traverse drive is moved slightly. The speed of traverse
is set so that upon completion of a circumferential
engraving, the traverse drive has moved the focusing lens
the width of a column of pixels and the next column of
pixels is processed. This continues until the end of the
file is reached and the file is again repeated in the axial
dimension until the total desired width is reached.

/47
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In this approach, each pass produces a number of
narrow cuts in the material, rather than a large hole.
Because these cuts are precisely registered to line up
Bide-by-side and overlap somewhat, the cumulative effect is
a hole.

Figure 9 is a photomicrograph of a portion of a
support member that has initially been raster scan drilled
utilizing the file of Figure 8. The surface of the support
member is a smooth planar surface 152 with a series of
nested hexagonal holes 153.

A highly preferred method for making the laser
sculpted three dimensiocnal topographical support members is
through laser modulation. Laper modulation is carried ocut
by gradually varying the laser power on a pixel by pixel
basis. In laser wmodulation, the simple on or off
instructions of raster scan drilliné are replaced by
instructions that adjust on a gradual scale the laser power
for each individual pixel of the laser modulation file. In
this manner a three dimensional structure can be imparted
to the workpiece in a single pass over the workpiece.

lLaser modulation has several advantages over other
methods of producing a three dimensional topographical
support member. Laser mcdulation produces a one-piece,
seamless, support member without the pattern mismatches
caused by the presence of a seam. With laser modulation,
the suppoxt member is completed in a single operation
instead of multiple operations, thus increasing efficiency
and decreasing cost. Laser modulation eliminates problems
with the registration of patterns, which can be a problem
in a mlti-step sequential operation. Laser modulation also
allows for the creation of topographical features with
complex geometries over a subatantial distance. By varying

2
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the instructions to the laser, the depth and shape of a
feature can be precisely controlled and features that
continuously vary in cross section can be formed. The
regular positions of the apertures and macrofeatures
relative to one another can be maintained.

Referring again to Figure 7, during laser modulation
the wain computer 142 may send instructions to the laser
137 in other than a simple *on®™ or "off" format. For
example, the simple binary file may be replaced with an 8
bit (byte) format, which allows for a variation in power
emitted by the laser of 256 possible levels. Utilizing a
byte format, the instruction "11111111* instructs the laser
to turn off, "00000000" instructs the laser to emit full
power, and an lnstruction such as *"10000000" instructs the
laser to emit one-half of the total available laser power.

A laser modulation file can be created in many ways.
One such method is to construct the file graphically using
a gray éale of a 256 color level computer image. In such a
gray ascale image, black can represent full power and white
can represent no power with the varying levels of gray in
between representing intermediate power levels. A number of
computex graphics programs can be used to visualize or
create such a laser-sculpting file. Utilizing such a file,
the power emitted by the laser is modulated on a pixel by
Pixel basis and can therefore directly aculpt a three
dimensional topographical support member. While an 8-bit
byte. format is described here, other levels, such as 4 bit,
16 bit, 24 bit or other formats can be substituted.

A suitable laser for use in a laser modulation system
for laser sculpting is a fast flow CO; laser with a power
output of 2500 watts, although a laser of lower power
output could be used. Of primary concern is that the laser

mmmm
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must be able to switch power levels as quickly as possible,
A preferred ewitching rate is at least 10 kHg and even more
preferred 1s a rate of 20 kHz. The high power-switching
rate is needed to be able to process as many pixels per
second as possible.

Figure 10 shows a graphical representation of a laser
modulation file to produce a support member using laser
modulation. The support member made with the file of Figure
10 is used to make the three-dimensional apertured film
shown in Pigure 2. In Pigure 10, the black areas 154
indicate pixels where the laser is instructed to emit full
power, thereby creating a hole in the support member, which
corresponds to apertures 12 in the three-dimensional
apertured film 20 illustrated in Pigure 2. Likewise, white
areas 155 in Figure 10 indicate pixels where the laser
reéeive- instructions to turn off, thereby leaving the
surface of the support member intact. These intact areas of
the support member correspond to the macrofeatures 14 of
the three-dimensional apertured film 20 of Figure 2. The
gray area 156 in Figure 10 indicates pixels where the laper
is instructed to emit partial power and produce a lower
region on the support member. This lower regiom on the
support member corresponds to lower region 16 on the three-
dimensional apertured film 20 of Figure 2. .

Figure 11 shows a graphical representation of a laser
modulation file to produce a support member using laser
modulation. As in the laser-drilling file of Figure 8, each
pixel represents a position on the surface of the
workpiece. Each row of pixels represents a position in the
axial direction of the workpiece to be sculpted. Each
column of pixels represents a position in the
circumferential position of the workplece. Unlike the file




15

CHI1 $&5-CIP

of Figure 8 however, each of- the laser instructions
represented by the pixels is no longer a binary
ipnstruction, but has been replaced by B bit or gray scale
instructions. That is, each pixel has an 8-bit value, which
translates to a specific power level.

Figure 11 is a graphical representation of a laser
modulation file to produce a support member using laser
modulation. The file shows a series of nine leaf-like
structures 159, which are shown in white. The leaves are a
series of white pixels and are instructions for the laser
to be off and emit no power. Leaves of these shapes,
therefore, would form the uppermost surface of the support
member after the pattern has been sculpted into it. Bach
leaf structure contains a series of six holes 160, which
are defined by the stem-like structures of the leaves and
extend through the thickness of the workpiece. The holes
160 consist of an area of black pixels, which are
instructicns for the laser to emit full power and thus
drill through the workpiece. The leaves are diacrete
macrofeatures, i.e., by themselves they do not form a flat
planar structure, ag no leaf interconnects with any other
leaf. The background pattern of this structure consists of
a close-packed staggered pattern of hexagonal black areas
161, which are also instructs for the laser to emit full
power and drill a hole through the workpiece. The field
162, which defines holes 161, is at a laser power level
that is neither fully on nor fully off. This produces a
second planar area, which ie below the uppermost surface of
the workpiece as defined by the off inatructions of the
white areas of the leaves.

Figure ‘12 is a photomicrograph of a laser sculpted
three dimensional topographical support member produced by

7
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lager modulation utilizing the laser modulation file
depicted in Figure 11. Figure 12A is a cross-sectional view
of the support member of Figure 12. Regione 159' of Figure
12 and 159" of Figure 12A correspond to the leaf 159 of
Figure 11. The white pixel instructions of areas 159 of
Figure 11 have resulted in the laser emitting no power
during the processing of those pixels. The top surface of
the leaves 159' and 159" correspond to the original surface
of the workpilece. Holes 160' in Figure 12 correspond to the
black pixel areas 160 of Figure 11, and in processing these
pixels the laser emits full power, thus cutting holes
completely through the workpiece. The background film 162
of Figure 12 and 162" of Figuze 12A correspond to the pixel
area 162 of Figure 11. Region 162’ results from processing
the pixels of Figure 11 with the laser emitting partial
power. This produces an area in the support member that is
lower than the original surface of the workpiece and that
is thus lower than the top surface of the leaves. -
Accordingly, the individual leaves are discrete
macrofeatures, unconnected to each other.

Figures 13 and 13A are photomicrographs of a three-
dimensional apertured film that has been produced on the
support member of Figures 12 and 12A. The apertured fllm
has raised apertured leaf-shaped macrofeatures 176 and
176*', which correspond to the leaves 159’ and 159" of the
support member of Figqures 12 and 12A. Each of the leaves is
discrete and disconnected from all.the other leaves. Each
leaf contains apertures, i.e., each leaf is an apertured
macrofeature. The plane defined by the uppermost surfaces
of all the leaf shaped regions 176 and 176' is the
uppermost surface of a plurality of disconnected
macrofeatures. The background apertured_;egions 177 and
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177" define a region that is at a lower depth in the film
than the leaf shaped regions. This gives the visual
impression that the leaves are embossed into the film.

The laser sculpted support members of Figures 9, 13,
and 12A have simple geometries. That is, successive cross-
sections, taken parallel to the uppérmost surface of the
support member, are essentially the same for a significant
depth through the thickness of the support member. For
example, referring to Figure 9, successive cross-sections
of this support member taken 'parallel to the surface of the
support member are essentially the same for the thickness
of the support member. Similarly, cross-sectione of the
support member of Figures 12 and 12A are essentially the
same for the depth of the leaves and are essentially the
same from the base of the leaves through the thickness of
the support member.

Figure 14 is a graphical representation of another
laser modulation file to produce a laser aculpted support
member using laser modulation. The file contains a central
floral element 178 and four elements 179, each of which
constitutes a quarter of a floral element 178, which
combine when the file is repeated during laser sculpting.
Figure 14A 1s a 3 repeat by 3 repeat graphical
representation of the resulting pattern when the file of
Figure 14 is repeated.

Fiqure 15 is a magnified view of the area B of Figure
14. The gray area represents a region of pixels instructing
the lager to emit partial power. This produces a planar
area below the surface of the workpiece. Contained in gray
region 180 1s & series of black areas 181 which are pixels
instructing the laser to emit full power and drill a series
of hexagonal shaped holes through the thickness of the
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workpiece. Central to Figure 15 is the floral element
corresponding to the floral element 178 of Figure 14. The
floral element éons:l.sta of a center region 183 and six
petal shaped regions 182 which again represent instructions
for the laser to emit full power and drill a hole through
the thickness of .the workpiece. Defining the outside edge
of the center region 183 is region 184. Defining the
outside edge of the petal regions 182 is region 164'.
Regions 184 and 184' represent a series of instructione for
the laser to modulate the emitted power. The central black
region 183 and its outside edge region 184 are joined to
the region 184' by region 185 which represents instructions
for the laser to emit the game power level as the
background area 180.

Figure 16 is an enlarged graphical representation of
portion C of region 184 of Figure 15 which forms the
outline of the center regiom 183 of Fiqure 15. The portion
C contains a single row of white pixels 186 which instruct
the laser to turn off. This defines part of the uppermost
surface of the support member that remains after
processing. The rows of pixels 187 and 187' instruct the
laser to emit partial power. The rows 188, 189, 190, and
191 and the rows 188', 189' 190', and 191' insetruct the
laser to emit progressively increased levels of power. Rows
192 and 192' instruct the laser to emit the power level
also represented by region 185 of Figure 15. Rows 194,
194', and 194" instruct the laser to emit full power and
form part of region 183 of Figure 15.

As each column of Figure 16 is processed the laser
emits the partial power represented by rows 192 and 192'.
Rows 191, 190, 189, 188, and 187 instruct the laser to
progressively decrease the power emitted, until row 186 is

[
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procesged and the laser is instructed to not emit power.
The xrows 187', 188', 189', 190', and 191' then instruct the
laser to again progressively increase the power emitted.
Rows 194, 194', and 194" instruct the laser to again emit
full power to begin drilling through the workpiece. This
results in the creation of a disconnected macrofeature,
which slopes from the background plane to the surface of
the workpiece and then slopes back to the hole area, thus
producing a radiused shape.

Depending on the size of the pixela as defined during
processing, and the variation in emitted laser power for
each row, the asize and shape of the resulting laser
sculpted feature can be changed. For example, if the
variation in power level for each row of pixels is small,
then a relatively shallow rounded shape is produced;
conversely, if the variation in power level for.each row of
pixels is greater, then a deep, steep shape with a more
trianqular cross-section is produced. Changes in pixel size
also affect the geometry of the features producéd. If the
pixel size is kept smaller than the actual diameter of the
focused laser beam emitted, then smooth blended ghapes will
be produced.

Figure 17 is a photomicrograph of the laser sculpted
support member resulting from the processing of the file of
Pigure 14 by laser modulation. The photomicrograph shows a
raised floral element 195, which corresponds to the floral
element 178 of Figure 14 and the floral element of Figure
15. The photomicrograph also shows portions of additional
floral elements 195'. Raised floral element 195 originates
in the planar region 196, which contains holes 197. Floral
elements 195 and 195’ are disconnected from one another and
thus do not form a continuous planar region.
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Figure 18 is an enlarged photomicrograph of a portion
of the floral element 195 of Figurs 17. The center circular
element 198 18 the area produced by the laser modulation
instructions contained in region 184 of Figure 15. The
elements 199 are parts of the petal elements of the floral
element 195 of Figure 17. These petal elements are produced
by pixel instructions depicted in region 184' of Figure 1S5.
These elements demonstrate an example of a type of complex
geometry that can be created by laser modulation. The
central circular element has a semicircular cross section.
That is, any one of a series of cross-sectional planes
taken parallel to the original surface of the worikpiece,
i.e., through the depth will differ from any other of such
cross-sectional planes. '

Figure 19 is a photomicrograph of the upper surface of

a film produced on the support member of Figure 17. The

film has an apertured planar area 200, containing holes 201
that corz.'esponds to planar region 196 of Figure 17.
Extending above the planar area are floral areas 202 and
202', which correspond to floral elements 155 and 195°,
respectively, of Figure 17. The floral areas 202 and 202’
give the resulting apertured film an embossed appearance in
a single operation. In addition, the floral areas define
additional larger holes 203 and 204 to improve fluid
transmission properties.

Figure 20 is an enlargement of the floral area 202 of
Figure 19. The floral area comprises hole 204 and the
surrounding circular element 205. Element 205 of Figqures 19
and 20 has a complex geometry in that it has a semicircular
cross-section. Again, successive croes-sections taken
parallel to the surface of the film taken through ita depth
are different.
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Upon completion of the laser sculpting of the
workpiece, it can be assembled into the structure shown in
Figure 21 for use as a support member. Two end bells 235
are fitted to the interior of the workpiece 236 with laser
sculpted area 237. These end bells can be shrink-fit,
press-fit, attached by mechanical wmeans such as straps 238
and screws 239 as shown; or by other mechanical means. The
end bells provide a method to keep the workpiece circular,
to drive the finished assembly, and to fix the completed
structure in the aperturing apparatus.

A preferred apparatus for producing such three
dimensional apertured films is schematically depicted in
Figure 22. As shown here, the support member is a rotatable
drum 753. In this particular apparatus, the drum rotates in
a counterclockwise direction. Positioned outside drum 753
is a hot air nozzle 759 positioned to provide a curtain of
hot air to impinge directly-on the film supported by the
laser sculpted support member. Means is provided to retract
hot alr nozzle 759 to avoid excessive heating of the film
when it is stopped or moving at slow speed. Blower 757 and
heater 758 cooperate to supply hot air to nozzle 759.
Positioned inside the drum 753, directly opposite the
nozzle 759, is vacuum head 760. Vacuum head 760 is radially
adjustable and positioned so as to contact the interior .
surface of drum 753. A vacuum source 761 is provided to
continuously exhaust vacuum head 760.

Cooling zone 762 is provided in the interior of and
contacting the inner surface of drum 753. Cooling zone 762
is provided with cooling vacuum source 763. In cooling zone
762, cooling vacuum source 763 draws ambient air through
the apertures made in the f£ilm to set the pattern created
in the aperturing zone. Vacuum source 763 also provide

kK]
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means of holding the film in place in cooling zone 762 in
drum 753, and provides means to isolate the film from the
effects of tension produced by winding up the film after
its aperturing.

Placed on top of laser aculpted support member 753 is
a thin, continuous, uninterrupted film 751 of thermoplastic
polymeric material.

An enlargement of the circled area of Figure 22 is
shown in Figure 23, As shown in this embodiment, vacuum
head 760 has two vacuum slots 764 and 765 extending acrosa
the width of the film. However, for some purposes, it may
be preferred to use separate vacuum sources for each vacuum
slot. As shown in Figure 23, vacuum slot 764 provides a
hold down zone for the starting film as it approaches air
knife 758. Vacuum slot 764 is comnected to a source of

vacuum by a passageway 766. This anchozrs the incoming film

751 securely to drum 753 and provides isclation from the
effects of tension in the incoming f£ilm induced by the

-unwinding of the film. It also flattens film 751 on the

outer surface of drum 753. The second vacuum slot 765
defines the vacuum aperturing zone. Immediately between
slots 764 and 765 is intermediate support bar 768. Vacuum
head 760 is positioned such that the impingement point of
hot air curtain 767 ie directly above intermediate support
bar 768. The hot air is provided at a sufficient
temperature, a sufficient angle of incidence to the £film,
and at a sufficient distance from the film to cause the
film to become softened and deformable by a force applied
thereto. The geometry of the apparatus ensures that the
film 751, when softened by hot alr curtain 767, is isolated
from tension effects by hold-down slot 764 and cooling zone
762 (Figure 22). Vacuum aperturing zone 765 is immediately

u
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adjacent hot air curtain 767, which minimizes the time that
the film is hot and prevents excessive heat transfer to
support membexr 753.

Referring to Figures 22 and 23, a thin flexible film
751 is fed from a supply roll 750 over idler roll 752. Roll
752 may be attached to a load cell or other mechanism to
control the feed tension of the incoming film 751. The film
751 is then placed in intimate contact with the support
member 753. The film and support member then pams to vacuum
zone 764. In vacuum zone 764 the differential pressure
further forces the film into intimate contact with support
member 753. The vacuum pressure then isolates the film from
the supply tension. The film and support member combination
then passes under hot air curtain 767. The hot alr curtain
heats the film and support member combination, thus
softening the film.

The heat-softened film and the support member
combination then pass into vacuum zone 765 where the heated
film is deformed by the differential pressure and assumes
the topography of the support member. The heated film areas
that are located over open areas in the support member are
further deformed into the open areas of the support member.
If the heat and deformation force are sufficient, the film
over the open areas of the support member is ruptured to
create apertt.{rea.

The still-hot apertured film and support member
combination then passes to cooling zone 762. In the cooling
zone a sufficient quantity of ambient air is pulled through
the now-apertured film to cool both the film and the
support member.

The cooled film is then removed from the support
member arcund idlexr roll 754. Idler roll 754 may be

33
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attached to & load cell or other mechaniem to control
winding tension. The apertured film then passes to finish
roll 756, where it is wound up.

Figure 24 is a photomicrograph of an apertured film
800 of the prior art that was produced on a support member
that has been raster scan drilled utilizing the file of
Figure 9. The surface of this apertured £ilm is a planar
surface 852 with a series of nested hexagonal holea 853.

Figure 25 is a photomicrograph of another apertured
film of the prior art that was produced on another support
member that was produced by raster scan drilling. The
surface of this apertured f£ilm is also characterized by a
planar surface and a series of nested hexagonal holes that
are larger than those shown in Figure 24.

Filgure 26 18 a photomicrograph of a further embodiment
of a three-dimensicnal apertured film of the present
invention with an arrangement of apertures and
mcrofeat:.ure. The £ilm 880 of Figure 26 has apertures 12
arranged with macrofeatures 14. All of the apertures 12 and
macrofeatures 14 are arranged together po that their
relative positions to one. another are regular.

While the mathod of forming a three dimensional
apertured film has been described using a hot air curtain
as the mechanism to heat the f£ilm, any suitable method such
as infrared heating, heated rolla, or the like may be

‘'employed to produce an apertured film ueing the laser

sculpted three-dimensional topographical support member of
this invention.

In another method for producing an apertured film the
incoming film supply system can be replaced with a suitable
extrugion system. In this case the extrusion system
provides a film extrudate; which, depending on the

/€O
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extrudate temperature, can either be cooled to a suitable
temperature by various means such as cold air blast or
chilled roll prior to contacting the three dimensional
topographical support or be brought in direct contact with
the three dimensional topographical support. The film
extrudate and forming surface are then subjected to the
same vacuum forming forces as described above without the
need to heat the film to soften the film to make it
deformable.

Figure 27 ie a cross-section of a two layer structure
according to the invention. The structure comprises a body’

contacting layer 500, in this case a nonwoven, overlying a
second layer 501, also a nonwoven. Second layer 501
comprises a plurality of macrofeatureas 14 projecting in the
direction of the body contacting layer 500. The secand
layer 501 may be secured to the body contacting layer 500
using a suitable adhesive known to those gkilled and then
paesing the two layer structure through a nip roll or the
like.

Figure 29 is a photomicrograph of a portion of anm
ipertured film 300 produced in accordance with the
invention. Pigure 30 is a partially cut away perspective
view of a two layer structure 400 according to the
invention. As shown, the structure 400 includes a body
contacting layer 301, in this case a nonwoven, overlying a
second layer 300, in this case the apertured film 300 shown
in Figure 29. '

The second layer 300 comprises a substantially planar
area 303 having a first surface 308, opposed second surface
310 and a plurality of apertures 311 extending from the
firat surface 308 to the second surface 310.

7
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The second layer 300 further includes a plurality of
gubstantially oval macrofeatures 312 projecting from the
firat surface 308 of the planar area 303 in the direction
of the body contacting layer 302. The second layer also
includes a central circular macrofeature 314. The
substantially oval macrofeatures 312 are arranged in an
array around the circular macrofeature 314 such that the
macrofeatures 312 and macrofeature 314 collectively give
the visual appearance of a flower. In this manner,
macrofeatures 312 and 314 cooperate to define a visual
design element.

Although only a single “flower” is depicted in Figure
29, it is understood that Fig. 29 only shows a portion of
the apertured film and the complete apertured film would
preferably include a plurality of such “flower” designs by
having plurality of the oval macrofeatures 312 and a
plurality of the circular wacrofeatures 314 to give the
appearance of a plurality of such “flowers”. Likewise,
Figure 30 only depicts a portiom of a two layer structure
according to the invention and the complete twe layer
structure would preferably include a plurality of such
flower designs. Moreover, although a flower design has
been depicted as the visual design element it will be
apparent that numerocus other design elements could be
created using macrofeatures of the type disclosed hez:ein.

Fig. 31 is a cross-section view of an absorbent
article 410 including the two layer structure 400 shown in
Fig. 29, taken along line 31-31. The absorbent article 410
further includes an absorbent core 412 that is in fluid
communication with the two layer structure 400.

As best seen in Fig. 31, in thoee areas of tha two
layer structure 400 that are located outside the
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macrofeatures 312 and 314, the second layer 300 is
substantially in surface to surface contact with body
contacting layer 301 as shown. Further, the second layer
300 contacts the body contacting layer 301 at each one of
the plurality of macrofeatures 312 and 314.

In the areas defined within the macrofeatures 312 and
314, i.e. within the areas designated 318 and 320
respectively, the body contacting layer 301 is arranged in
a first substantially planar plane A and the pecond layer
300 is arranged in a second substantially planar plane B
that is spaced from the first plane A. In
this manner, in those areas defined within macrofeatures
312 and 324, the body contacting layer 301 is arranged in
spaced relationship relative to the second layer 300.

The two layer structure 400 shown in Pigqure 30 is
preferably formed as vacuum formed laminate using the
process as substantially shown and described in U.S. Patent
6,303,208, the subject matter of which is incorporated
herein by reference. The specific technique used to form
the two layer structure 400 will be described with
reference to Figure 32. Figure 32 is a simplified
schematic illustration showing a proceass to adhere a
fibrous carrier material 900 (e.g. a nonwoven) onto a
molten or semi-molten film material having a top surface
904 and a bottom surface 906. The fibrous material 900 is
applied through a nip roll 911 to form the two layer
laminate structure 600.

As shown, the film material 902 is dispensed from a
film die 920 onto the support member 753. The film
material 902 is delivered at an elevated temperature. The
film material 902 is formed and perforated by passing the
material over the support member 753 and applying a
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pressure differential by a vacuum head 760. As the film

material 901 is extruded from the die 920 the film material

comes into contact with the rotating surface of the support
member 753. The rotating surface of the support member 753
moves continues portions of the film material across the
vacuum head 760 such that the film is deformed to assume
the topography of the support member 753.

The f£ibrous material 900 has first surface 940, which
is brought into contact with the top surface of the film
904 of the film 902. The fibrous material 10 has a second
surface 942 that is opposed to the first surface 9504. A
&:lspens!.ng means 946 transefers the fibrous material %00 to
an impingement or lamination point 948 where the fibrous
material 900 and film material 902 contact each other to
form the laminate 400. In the embodiment siwwn, the
fibrous material 900 contacts the film 902 at the
impingeme.nt point 948 prior to the leading edge 931 of the
vacuum head 760. After passing under the impingement point
948 the film material 902 and fibrous material 900 pass
over the vacuum chamber to thereby define the apertures and
macrofeatures in the film material 902,

The two layer structures described above may
advantageously be used as a cover/transfer layer of an
absorbent article, such as a sanitary napkin, pantiliner,
diaper, incontinence pad, or other similar product for
absorbing exudates from the body, such as menses, urine,
feces, or sweat. Preferably, the absorbent article is a
sanitary napkin or a pantiliner. Such sanitary napkin or
pantiliner may have an approximately rectangular, oval,
dogbone, or peanut shape. Depending on the nature of the
absorbent article, its size may vary. For example,
sanitary napkins typically have a caliper of about 1.4 to

/64
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about 5 mm, a length of about 8 to about 41 centimeters
{cm), and a width of about 2.5 to about 13 cm. Pantiliners
typically have a caliper of less than about 5 mm, a length
of less than about 20 cm, and a width of less than about 8
cm. '

The two layer structures described above are
preferably placed over a suitable absorbent core, which is
typically comprised of a loomsely associated absorbent
hydrophilic material such as cellulose fibers, including
wood pulp, regenerated cellulose fibers or cotton fibers,
or other absorbent materials generally known in the art,
including acrylic fibers, polyvinyl alcohol fibers, peat
moss and superabsorbent polymers.

The absorbent article may further comprise a backsheet
that is substantially or completely impermeable to liguids,
the exterior of which forma the garment-facing surface of )
the article. The backsheet may comprise any thin,
flexible, body fluid impermeable material such as a
polymeric film, for example, polyethylene, polypropylene,
or cellcphane. Alternatively, the backsheet may be a
homally £fluid permeable material that has been treated to
be impermeable, such as impregnated fluid repellent paper
or non-woven fabric mat:er:i.a'l, or a flexible foam, such as
polyurethane or cross-linked polyethylene. The thickness
of the backsheet when formed from a polymeric film
typically is about 0.025 mm to 0.051 mm. A variety of
materials are known in the art for use as backsheet, and
any of these may be used. The backsheet may be breathable,
i.e., a film that is a barrier to liquids but pexrmits gases
to transpire. Materials for this purpcose include
microporous films in which microporosity is created by
stretching an oriented film. Single or multiple layers of

4]
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permeable films, fabrics, and combinations thereof that
provide a tortuous path, and/or whose surface
characteristics provide a liquid surface repellent to the
penetration of liquids may also be used to provide a
breathable backsheet .

A cross-sectional view of an absorbent article
comprising a two layer structure according to the invention
is shown in Figure 28. The two layer structure is used as
a cover/transfer layer. The absorbent article comprises a
backsheet 503. Overlying the backsheet is an absorbent
core 502. Overlying the absorbent core is the two layer
structure 504. Two layer structure 504 comprises a
nonwoven first or body contacting layer 500 over a second
layer 501 that is an apertured film. The apertured film

_cbmprises a disconnected macrofeatures 14 and aperturea 12.

The absorbent article may comprise other known
materials, layers, and additives, such as adhesives,
release paper, foam layers, net-like layers, perfumes,

'medicaments, molsturizers, and the like, many examples of

which are known in the art.

Examples
Btructures of the present invention comprising a fluid

permeable firast layer in fluid communication with a fluid
permeable second layer, wherein the layers contact one
another substantially only through a plurality of
disconnected macrofeatures have favorable fluid handling
properties. In particular, disposable absorbent products
with a component layer having a plurality of discomnected

macrofeatures have a low Fluid Penetration time.

42
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Additionally, disposable absorbent products comprising
apertured film having a plurality of disconnected
nacrofeatures exhibit a Repeat Insult Time that increases
less than about 40% over six insults.

Structures according to the present invention
comprising an apertured film having a plurality of

‘digconnected macrofeatures (Examples 1, 2, and 3) and

structures containing samples of conventional) apertured
film (Prior Art 1 and 2 were compared as transfer layers
using the Fluid Penstration Test and tha Repeat Insult
Test. The test fluid used for the Fluid Penetration Test
and the Repeat Insult Test was a synthetic menstrual fluid
having a viscosity of 30 centipoise at 1 radian per second.

Test assemblies were made from Examples 1-3 and Prior
Art 1 and 2 using cover layer, absorbent core and barrier
from the commercially available sanitary napkin, Stayfree
Ultra Thin Long with Wings, distributed by Pexscnal

——

Products Company Division of McNeil-PPC, Inc. S8killman, NJ.
The cover layer is a thermally bonded polypropylene fabric;
the abgorbent core is a material containing superabasorbent
polymer and the barrier is a pigmented polyethylene film.
The cover layer and transfer layers were each carefully
peeled away from the product exposing the absorbent core
which remained adhesively attached to the barrier film.
Next, a plece of transfer layer material to be tested was
cut to a size approximately 200 mm long by at least the
width of the absorbent core and a pressure sensitive hot
melt adhesive such as HL-1471xzp commercially available

‘ from HB Fuller Corporation, St. Paul, MN 55110, was applied

to the side of the transfer layer material oriented
adjacent to the exposed surface of the absorbent core.
Adhesive was applied to the material to be tested by

43
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transfer from release paper which was coated with
approximately 1.55 gram per square meter. The tranefer
layer material to be tested was oriented with adhesive side
toward the absorbent core and placed on top of the

absorbent core. To complete the test assembly, the cover
layer was placed over the transfer layer material to be

.tested.

Another structure according to the invention -iﬂumple 4)
wap also tested using the Fluid Penetration Test. This
structure comprised a nonwoven layer with a plurality of
disconnected macrofeatures. This structure was made as
follows. Both the body-contacting layer and the second
layer comprised nonwovens. The body-contacting layer
comprised a point bonded nonwoven comprising a blend of 40%
3 denier and 60% 6 denier polypropylene staple fibers with
a basls weight of 34 grams per square meter (gsw). The
second layer in this example was made from a 30 gsm
starting nonwoven comprising a blend of 50% polyester
£ibers and 50% bicomponent fibers having a sheath of co-
polyester arcund a polyester core, and available from
Libeltex n.v. in Meulebeke, Beigium.

Discrete macrofeatures were formed on the appropriate
nonwoven lay.er by heat shaping the starting nonwoven with a
metal plate having a regular, repeating pattern of
truncated cones. The heat shaping of the starting nonwoven
was accomplished by placing the starting nonwoven between
the wetal plate and a 6.35 om thick rubber back-up surface
and pressing at a pressure of 30.1 kg force per square
centimeter and a temperature of 107°C for 15 seconds. The
metal plate had a repeating pattern of truncated cones in
staggered rows on 6.36 mm centers. Each cone was
approximately 3.5 mm in diameter at :i.t.s base and 1.2 am in
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diameter at its top and 2.8 mm high. The heat shaping
created discrete macrofeatures on the surface of the
nonwoven.

When the body-contacting layer was placed over the
second layer with the macrofeatures projecting in the
direction of the body-facing layer, the two_ layers
contacted each other substantially only through the
macrofeatures in the second layer.

This two-layer structure was placed over an absorbent
core material comprising wood pulp and superabsoz:bent ]
polymer, such as that described in US 5,916,670 to Tan et
al., which is incorporated herein by reference. The two-
layer structure was placed against the absorbent core
material with the second layer facing the absorbent core
material. A fluid-impermeable barrier layer was placed on
the opposite surface of the absorbent core material to form
an absorbent article for upe in absorbing body fluids, such
as, for example, menstrual fluid. .

As a comparison, a two layer structure comprising the
game nonwoven layers, but neither layer comp_r:i.sing
macrofeatures (Example 4 Control), was also subjected to
the Fluid Penetration Test.

Table 1 describes commercial producte tested and the
absorbent test assemblies made using examples of the
present invention and examples representing prior art.

45
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Asssmbly |C verLay r| Transfer Layer AIIMTM!

Commercial | Stayfree Ultra Thin Long with Wing, a commercial product sold in
Sample 1 the U.S.A. by Personal Producis inc. |
Commmercial NmUhLmﬁmFlu-\Mm nmmulprodtdaddm

Ex 4
Controf®

Note 1: Cover Layer is the Cover Layer of Commercial Sample 1
Note 22 Abaorbert Core is the absorbent core of Commercial Sample 1
Note 3: Barrier is the Barrier Layer of Commercial Sample 1

Nots 4: Abaorbent Core is the absorbent cone of of Example 4
Note 5: Barrier Layer eliminated; all layers cut to 5.1 cm by 10.2 cm.

It has been found that structures of the present :ln;rention
comprising three-dimensional apertured films or nonwovens
with a plurality of disconnected macrofeatures have

S iwmproved fluid handling properties. 1In particular, the
structures had a low Fluid Penetration Time when used as a
component layer in disposable abaorbent p_roducta.
Additionally, the structures comprising three-dimensicnal
apertured films exhibited a Repeat Insult Rate that

10 increases less than about 40% over six insults.

Fluid Penetration Time and Repeat Insult Time are
measured according to the following test methods,
respectively. Testing was performed in a location
conditioned to 21 degrees centigrade and 65% relative

15 humidity. Prior to performing the tests, the commercial
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samples and test assemblies were conditioned at for at
least 8 hours. .
Fluid Penetration Time (FPT) is measured by placing a
sample to be tested under a Fluid Penetration Test orifice
5 plate. The orifice plate consists of a 7.6 cm X 25.4 cm
plate of 1.3 cm thick polycarxbonate with an elliptical
orifice in ita center. The elliptical orifice wmeasures 3.8
cn along its major axis and 1.9 cm along its minor axis.
The orifice plate is centered on the sample to be tested. A
10 graduated 10 cc syringe containing 7 ml of test fluid is
held over the orifice plate such that the exit of the
syringe is approximately 3 inches above the orifice. The
syringe ie held horizontnllir, parallel to the surface of
the test plate, the fluid is then expelled from thes syringe
1S at a rate that allows the fluid I:;) flow in a stream
vertical to the test plate into the orifice and a stop
watch igs started when the fluid first touches the sample to
be tested. The stop watch is stopped when the surface of
the sample first becomes visible within the orifice. The
20 elapsed time on the stop watch is the Fluid Penetration
Time. The average Fluid Penetration Time (FPT) is calculated
from the results of testing five samples.

25 The Repeat Insult Time is measured by placing a sample
to be tested on a Resllient Cushion, covering the aamplé
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with a Repeat Insult Orifice Plate, then applying test
£luid according to the schedule described. .

The Resllient Cushion is made as follows: a nonwoven
fabric of low density (0.03-0.0 g/cm3, measured at 0.24 kPa
or 0.035 psi) is vsed as a resilient material. The
nonwoven fabric is cut into rectangular sheets (Slel.lcm)
vhich are placed one on top of another until a stack with a
free height of about 5 cm. is reached. The nonwoven fabric
stack is then wrapped with ona layer of 0.0 mm thick
polyurethane elastomeric f£film such as TUFTARE film
{manufactured by Lord Corp., UK) which is sealed on the
back with double-face clear tape.

The Repeat Insult orifice plate consists of a 7.6 em X
25.4 cm plate of 1.3 cm thick polycarbonate with a circular
orif:lce.in its center. The diameter of the circular orifice

18 2.0 cm. The orifice plate is centered on the sample to

be tested. A graduated 10 cc syringe containing 2 ml of
test fluid is held over the orifice plate such that the
exit of the syringe is approximately 1 inch abave the
orifice. The syringe is held horizontally, parallel to the
surface of the test plate, the fluid is then expelled from
the syringe at & rate that allows the £luid to flow in a
stream vertical to the test plate into the orifice and a
stop watch is started when the test fluid first touches the
sample to be tested. The stop watch is stopped when the
surface of the sample first becomes visible within the
orifice. The elapsed time on the gtop watch is the first
fluid penetration time. After an interval of 5 minutes
elapeed time, a second 2 ml of test fluid is expelled from
the syringe into the circular orifice of the Repeat Insult
Orifice Plate and timed as previously described to obtain a
second fluid penetration time. This seguence is repeated
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until a total of six fluid insults, each separated by 5
minutes, have been timed. The Percent Increase in Fluid
Penetration Time after Six Inpults is calculated as: 100
times the difference between the first and sixth insult
times divided by the first insult time. The Average Percent
Increase in Fluid Penetration Time is calculated from the
results of testing five samples.

TABLE3
REPEAT INSULT TIME
DIFFERENGE
SAMPLE INSULT # ftime In seconds) In seconds %
el 2l sl a5 o | between |mcrREAse
Insults 6 & 1
53 | 73 [121] 124] 144] 1868| 103 184.3
49 | 82198 |102]507]115( s 134.7
13.7 165 21.1| 226|242 ] 238] 102 745 |
10.1] 86 [ 09 | 104[11.0] 113 12 18|
67 ] 61|64 66]70]7 a3 45

49
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We claim:
1. A two layer structure for use in absorbent

articles, comprising:

a fluid permeable first layer;

a fluid permeable second layer in fluid communication
with said first layer, said second layer having a
substantially planar surface and a first plurality of
disconnected macrofeatures extending from said plinnr
surface;

wherein said first layer and said second layer are
structured and arranged such that said first layer
contacts said second layer at each of said macrofeatures
and sald first layer contacts sald substantially planar
surface of said second layer at selected areas located
between said macrofeatures.

2. The structure of claim 1, wherein in an area defined
within each of said plurality of macrofeatures said firat
layer is spaced from said second layer.

3. The structure of claim 1, further comprising a second
plurality of macrofeatures, said first plurality of
macrofeatures and said second plurality of macrofeatures
cocoperating to produce a plurality of visual design

. alemants.

4. The structure of claim 1, wherein said second layer
is an apertured film.

Copy provided by USPTO from the IFW image Duisbase o 00/Z3/2004



CH 365-CIP

5. The structure of claim 1, wherein said first layer is
a nonwoven fabric.

§. An abeorbent article comprising a two layer structure
overlying an absorbent layer, said structure comprising:

a fluid permeable first layer;

a fluid permeable second layer in fluid communication
with said first layer, sald second layer having a
subptantially planar surface and a first plurality of
disconnected macrofeatures extending from said planar
surface;

wharein said first layer and said second layer are
atructured and arranged such that said first layer
contacts said second layer at each of said macrofeatures
and said first layer contacts said substantially planar
surface of sald second layer at selected areas located
het:nee_n said macrofeatures.

7. The atructure of claim 6, wherein in an area defined
within each of maid plurality of macrofeatures said first
layer is spaced from saild second layer.

8. The structure of claim 6, further comprising a second
plurality of macrofeatures, said first plurality of
macrofeatures and said second plurality macrofeatures
cooperating to produce a plurality visual design
elements.

9. The structure of claim 6, wherein said second iayer
is an apertured film.

~ Copy provided by UBPTO from e Fe e
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10. The atructure of claim 6, wherein said first layer
is a nonwoven fabric.

Copy provided by USPTO from the IFW image Database on OWZX/2004
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ABSTRACT

A two layer structure comprising a fluid
permeable, first layer in fluid communication with a fluid
permeable second layer is provided. The two layers contact
one another through a plurality of disconnected
macrofeatures that project either from the first layer or
the second layer. The structure has particular utility as
a cover/tranafer layer for use in absorbent articles.
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NOVEDAD DE LA INVENCI N

REIVINDICACIONES

1.- Una estructura con dos capas para utilizarse en articulos
absorbentes, que comprende: una primera capa permeable a un fluido; una
segunda capa permeable a un fluido en comunicacién fluida con la primera
capa, la segunda capa tiene una superficie sustanciaimente plana y una
primera pluralidad de macrocaracteristicas separadas que se extienden desde
la superficie plana; en donde la primera capa y la segunda capa estén
estructuradas y arregladas de manera que la primera capa entra en contacto
con la segﬁnda capa en cada una de las macrocaracteristicas y la primera
capa entra en contacto con la superficie sustanciaimente plana de la segunda
capa, en dreas seleccionadas localizadas entre las macrocaracteristicas.

2.- La estructura de conformidad con la reivindicacion 1,
caracterizada ademds porque en un érea definida dentro de cada una de la
pluralidad de macrocaracteristicas, la primera capa estd separada de la
segunda capa.

3.- La estructura de conformidad con la reivindicacién 1,
caracterizada ademas porque comprende adicionalmente una segunda
pluralidad de macrocaracteristicas, la primera pluralidad de
macrocaracteristicas y la segunda pluralidad de macrocaracteristicas

cooperan para producir una pluralidad de elementos de disefio visual.
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4.- La estructura de conformidad con la reivindicacién 1,
caracterizada ademés porque la segunda capa es una pelicula perforada.

5.- La estructura de conformidad con la reivindicacion 1,
caracterizada ademas porque la primera capa es una tela no tejida.

6.- Un articulo absorbente que comprende una estructura con
dos capas superpuesta a una capa absorbente, la estructura comprende: una
primera capa permeable a un fluido; una segunda capa pemmeable a un fluido
en comunicacién fluida con la primera capa, la segunda capa tiene una
superficie sustanciaimente plana y wuna primera pluralidad de
macrocaracteristicas separadas que se extienden desde la superficie plana;
en donde la primera capa y la segunda capa estan estructuradas y amegladas
de manera que la primera capa entra en contacto con la segunda capa en
cada una de las macrocaracteristicas y la primera capa entra en contacto con
la superficie sustancialmente plana de la segunda capa en d&reas
seleccionadas localizadas entre las macrocaracteristicas.

7.- La estructura de conformidad con la reivindicacién 6,
caracterizada ademas porque en un érea definida dentro de cada una de Ia
pluralidad de macrocaracteristicas, la primera capa estd separada de la
segunda capa.

8.- La estructura de conformidad con la reivindicacién 6,
caracterizada ademés porque comprende adicionalmente una segunda

pluralidad de macrocaracteristicas, la primera pluralidad de

73
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macrocaracteristicas y la segunda pluralidad de macrocaracteristicas
cooperan para producir una pluralidad de elementos de disefio visual.

9.- La estructura de conformidad con la reivindicacién 6,
caracterizada ademas porque la segunda capa s una pelicula perforada.

10.- La estructura de conformidad con la reivindicacién 6,

caracterizada ademés porque la primera capa es una tela no tejida.
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FIG. 25 ARTE ANTERIOR
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