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ASUNTO: CONTESTACION A REQUERIMIENTO OFICIAL

DILIA RODRIGUEZ D’ALEMAN, en mi condicién de apoderada de la sociedad
solicitante, por el presente escrito doy respuesta a su auto notificado por estado de 28
de septiembre de 2007, para el cual se solicité prérroga y que vence el dia 7 de febrero
de 2008 y me permito presentar las siguientes aclaraciones:

CLARIDAD

Como respuesta a las objeciones realizadas en la accion oficial, que objetan la claridad
de la invencién reclamada, el solicitante presenta nuevo capftulo reivindicatorio, que
reemplaza el original que obra en la solicitud, y que ha sido redactado para remediar
las incongruencias presentes en las reivindicaciones anexadas anteriormente y de
acuerdo con las recomendaciones efectuadas por ese Despacho.

El nuevo capitulo reivindicatorio se ajusta a las disposiciones del articulo 34, toda vez

que las modificaciones realizadas limitan la invencion y no implican una ampliacién de
la proteccion.
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COLOMBIA

En este sentido, es necesario sefialar que las composiciones con olefinas alfa de 4 a 8
atomos de carbono tiene su sustento en la pagina 26, desde la linea 10 hasta la pagina
27, linea 19 de la memoria descriptiva. No obstante, es deseo del solicitante restringir
el alcance a los componentes homopolimeros de polipropileno, copolimeros de etileno
y propileno, poli(etileno-buteno), poli(etileno-hexeno), poli(etileno-octeno), dentro de la
reivindicacion 2.

Adicionalmente, la mezcla de dos 0 més de estos polimeros se encuentra debidamente
sustentada desde la antigua pégina 17, linea 27 hasta la pagina 19, linea 3 de la

memoria descriptiva.

En consecuencia, el presente capitulo reivindicatorio Sl tiene sustento dentro de la
descripcion de la solicitud en estudio.

Ademas, el solicitante también le aclara a ese Despacho con relacién a la objecién
planteada en el punto 1) a) iii) de la accion oficial, que el aparte de “resumen de la
invencion” SI hace mencién a peliculas multicapas, contrario a lo establecido por el
sefior examinador. En dicho aparte, la presente solicitud menciona que “En una
modalidad, la invencién se dirige a peliculas multicapa microporosas que comprenden
una primera y una segunda capa microporosa... En una modalidad mas especifica, la
invencién se dirige a peliculas multicapa microporosas que comprenden una primera,
segunda y tercera capas microporosas”.

Como se puede observar en el parrafo anterior, este aparte no se relaciona Gnicamente
con peliculas de dos capas, sino que también se mencionan peliculas multicapas como
es el caso de las peliculas de tres capas.

Adicionalmente, como respuesta a las objeciones realizadas por el sefior examinador
que se relacionan con los dibujos de la presente solicitud, el solicitante presenta
nuevamente dichos dibujos que corresponden con los presentados inicialmente con la
solicitud de patente y se presentan tanto de modo electrénico como fisico para una
mejor vision de los mismos.
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ACERCA DEL EXAMEN DE FONDO

Dado que ahora la solicitud ha sido modificada y un nuevo capitulo reivindicatorio ha
sido presentado, se solicita a ese Despacho proceder con el estudio de patentabilidad
basado en el titimo capitulo reivindicatorio anexado.

Agradezco continuar con el presente tramite.
Sefior Jefe,

DILIA RODRIGUEZ DAL
ADP/MRO/srch
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FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

=

2000-10
1) SOLICITUD DE:
O Correccién de error material X Modificacién a una solicitud
2) Nombre: CLOPAY PLASTIC IDENTIFICACION
SOLICITANTE PRODUCTS COMPANY
C.C. D NIT: D

Direccién: 8585 Duke _
Boulevard Mason, OH 45040 |
Estados Unidos CE. D OTRO D

Nacionalidad o Domicilio: NUMERO
Mason, Ohio, Estados Unidos

Lugar de Constitucién: Ohio,
Estados Unidos

Teléfono: Fax:
E. Mail:
3) Nombr;a: DILIA MARIA IDENTIFICACION |
.|REPRESENTANTE | RODRIGUEZ D'ALEMAN
O APODERADO C.C. NIT: D
Direccion: Carrera 11 N°. 86-
53 Piso 6 Bog:ota D.C. CE. I:] OTRO D
Teléfono: 6181088 Fax: .
6350824 NUMERO: 41.654.882
E. Mail: TP: 20824 CSJ

info@clarkemodet.com.co

4) NUMERO DE EXPEDIENTE: 04022977

5) DESCRIPCION DE LA CORRECCION O MODIFICACION SOLICITADA:

Se presenta nuevo capitulo reivindicatorio y dibujos

6) Comprobante de pago No. 08-5,799 de 22 de enero de 2008

7) Anexos:

X1 Comprobante de la tasa

O Poderes, si fuere el caso

O Certificado de Existencia y Representacion legal, cuando el solicitante sea persona Juridica

~

8)

Nombre:DILIA RODRIGUEZ D’ALEMAN M @ \/ &
Firm

C.C.: 41.654.882\ TP: 20824 CSJ
\ ‘
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" REIVINDICACIONES

1. Una pelicula multicapa microporosa, respirable, Que®

¢omprendé’ una primera capa externa de pelicula, una

secunda capa interna de pelicula y una tercera capa
externa de péliculg, donde la primera, segunda y tercera
capas de pelicula son COextruidas,“donde cada capa de
peliculajcomprendé‘al menes un relleno formador dé pPoro,
volviendo cada capa de pelicula microporosa y respirable
por medio del estiramiento de la capa de pelicula que
tiene el relleno formador de poro, donde la primera vy

tercera capas externas de pelicula tienen un primero y

-tercer tamafios de poro maximos, respectivamente, y la

segunda capa interna de pelicula tiene un segundo:tamaﬁo
de poro maximo mas pequefio que el primero y tercer
tamafios de poro maximos y estid formado de una
composicién de polimerq que comprende homopolimerc o
copolimero de polipropileno, y donde 1la pelicula
multicapa microporosa es impermeable al liquido a

presién atmosférica.

. La pelicula multicapa 'microporosa de acuerdo a la

reivindicacién 1, donde la primera y tercera capas de
pelicula estdn formadas de una primera Yy tercera-
composicioneé de polimero, respectivamente, que consiste
esencialmente de uno o mas polimeros seleccionados del
grupo que consiste de homopolimeros de polietileno,
homopolimeros de polipropileno, copolimeros de. etileno y
propileno, poli(etileno-buteno), poli(etileno-hexeno),
poli(etileno-octeno), y mezclas de dos o mas de dichos

polimeros.
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La pelicula multicapa microporosa de acuerdo a la
reivindicacién 1, donde la primera y tercera capas de
pelicula estén formadas de primera y - tercera
composiciones de polimero, respectivamente, y la
composicién de polimero de es una segunda composicidén de
polimero-diferente_de la primera y tércera composiciones

de polimero.

. La pelicula multicapa microporosa de acuerdoe a la

réivindicacién 3, donde cada capa.de pelicula comprende

relleno formador de poro de carbonato de calcio.

La pelicula multicapa microporosa de acuerdo a la
reivindicacién 3, donde la primera y  tercera
composiciones_”de polimero comprende uno o mis de
polietileno de densidad ultra baja, baja, lineal baja,

media o alta.

La pelicula multicapa microporosa de acuerdo a la
reivindicacién 1, donde la primera, segunda y tercera
capas de pelicula comprende un primero, segundo y tercer

relleno, respectivamente, y el primero, segundo y tercer

“relleno son el mismo.

Ty

La pelicula wmulticapa microporosa de acuerdo a la
reivindicacién 6, donde la primero, segundo 'y tercer

relleno comprende carbonato de calcio.

La pelicula multicapa microporosa de acuerdo a la

- reivindicacién 1, donde la primera, segunda. y tercera

capas de pelicula comprenden primero, segundo y tercer
rellenos, respectivamente, y el segundo relleno es

diferente del primero y tercer rellenos.
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SUPERINTEN[)ENCIA DE INDUSTRIAY COMERCIO
DIVISION DE NUEVAS CREACIONES

2020 :
Bogota, D. C., 11 de mayo de 2009

Doctora
Dilia Rodriguez D’Aleman
Representante Cloplay Plastic Products Company

ASUNTO Radicacion 04-022977
Tramite 002
Evento 001
Actuacion 4i:)
Oficio t 5938
Folios 045

Patente de Invencion Patente de Modelo de Utilidad ||

Via Nacional .

Via PCT (fase nacional) [AX Cap.l [ ] Cap. Il
No. Sol. Internacional PCT/US02/25706

Fecha de Presentacién internal. 13 de agosto de 2002

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de la
Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos esfudiados

1.1. Descripcion: Folios: 32a74 tal como se radicé inicialmente
Folios 189 a 227 tal como se modificod el 29 de

agosto de 2007
1.2. Reivindicaciones:  Folios 75a84 tal como se radic6 inicialmente

Folios 237 a 240 modificacion fase Internacional
Folios 228 a 232 tal como se modifico el 29 de

: . agosto de 2007
Folios 251 a 255 tal como se modificdé el 7 de
febrero de 2008 .
1.3 Dibujos: Folios 85 a 88 tal como se radicé inicialmente
Folios 256 a 262 tal como se modificd el 7 de
febrero de 2008
1.4. Prioridad:
Fecha 13 de agosto de 2001
Pais Estados Unidos

Ndamero 60/312006

Expediente 04-22977 11 de mayo de 2009
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2. Modificaciones (Articulo 34 D. 486 y Art. 22 Tratado PCT)

Se aceptan las modificaciones realizadas por el solicitante toda vez que no amplian el
objeto inicial de la solicitud.

3. Objeto de la invencidn

Titulo de la solicitud deberia ser: Peliculas Multicapa Microporosas
Las reivindicaciones 1 a 22 de la solicitud en estudio se refieren a una pelicula
multicapa microporosa, respirable que comprende una primera capa externa
de pelicula, una segunda capa interna de pelicula y una tercera capa extema
de pelicula, donde capa de pelicula comprende al menos un relleno formador
de poro, volviendo cada capa de pelicula microporosa y respirable por medio del
estiramiento de la capa de pelicula que tiene el relleno formador de poro, donde
la primera y tercera capas extemas de peliculas tienen un primero y un tercer
tamafio de poros méximos, respectivamente, y la segunda capa intema de
pelicula tiene un segundo tamafio de poro méximo méas pequerio que el primero
y tercer tamafios de poro maximo y esta formado de una composicion de
, Q polimero que comprende homopolimero o copolimero de polipropileno y donde

la pelicula multicapa microporosa es impermeable al liquido a presion
atmosférica.

» El anterior producto busca mejorar las peliculas microporosa conocidas en la
técnica.

¢ La Clasificacion Internacional de Patentes (IPC) para esta solicitud es B32B5/18.

4. Determinacion del Estado de la Técnica

e Lafecha que se ha tenido en cuenta para determinar el estado de la técnicaes 13
de agosto de 2001

» Teniendo en cuenta la fecha indicada se realiz6 la blisqueda en el estado de la
técnica de documentos relacionados con la solicitud encontrandose los
siguientes documentos mas relevantes:

Q o : . Fecha de
N Documento Titulo publicacién
Multilayered microporous film and
D1 FR 2802849 procedure for its manufacture 29.06.2001
High speed method of making
D2 WO 9960050 microporous film products 25.11 '19_99
Microporous membrane with a
D3 US 6235377 stratified pore structure created in situ 2.05.2001
- ‘ and process
Process for making reinforced three
D4 US 6090441 zone microporous membrane 18072000
Breathable microlayer polymer film
D5 US 6261674 and articles including same 17.07.2001
D6 US 4883792 Multllayer Iamlnfz_:lltriz of microporous 5.00.1989
Method for treating a parenteral
ol U Bantti emulsion containing medicament fluid 16.07.1996
Reinforced three zone microporous :
D8 US 6264044 membrane 24.07.2001
Micraoporous film with liquid triggered
D9 US 5955187 barrier feature 21.09.1999

Expediente 04-22977 11 de mayo de 2009
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Fecha de
N° | Documento Titulo publicacién
D10 US 6045900 Breathable filled film laminate __4.04.2000
D11 US 6114024 Multilayer breathable film 5.09.2000
n. _ ~Varios documentos mas

5. Analisis de patentabilidad (Articulo 14 D. 486)

El solicitante pretende que se le proteja una pelicula multicapa microporosa, respirable
que comprende:

- una primera capa externa de pelicula,

- una segunda capa interna de pelicula y

- una tercera capa externa de pelicula,

e donde capa de pelicula comprende al menos un relieno formador de poro,
volviendo cada capa de pelicula microporosa y respirable por medio del
estiramiento de la capa de pelicula que tiene el relieno formador de poro,

¢ donde la primera y tercera capas externas de peliculas tienen un primero y un
tercer tamafio de poros maximos, respectivamente, y la segunda capa interna de
pelicula tiene un segundo tamafio de poro maximo mas pequefio que el primeroy
tercer tamafios de poro maximoy

» estaformado de una composicion de polimero que comprende homopolimero o
copolimero de polipropileno y donde la pelicula muiticapa microporosa es
impermeable al liquido a presion atmosférica.

El documento francés, D1, relaciona una pelicula multicapa microporosa con al menos
tres capas poliolefinicas (dos externas y al menos una interna) que son impermeables a
los liquidos, cada capa es fabricada con homopolimeros o copolimeros que pueden ser
de polipropileno. La capa intermedia (Ilamada B en dicho documento) contiene rellenos
formadores de poro (ver pagina 11); las capas exteriores (A y C en dicho documento)
también pueden ser polimeros poliolefinicos y en algunos casos pueden ser de
polipropileno (ver paginas 13 y 14) e incorporan tambien rellenos que en le
procedimiento de formacién de pelicula forman microporosidades. Como se desprende
de lo anterior, el documento D1 posee en esencia todos los elementos enumerados en
la reivindicacion principal de la solicitud colombiana.

El documento D2 relaciona un procedimiento de fabricacién de una pelicula
microporosa que incorpora poliolefinas con rellenos. Si bien no relaciona todos los
elementos de la solicitud colombiana, si es evidente para una persona versada en la
materia considerar partir de dicho conocimiento para llegar a la mencionada solicitud
colombiana.

De la misma forma, cada uno de los documento D3 a D11por aparte relaciona peliculas
multicapa microporosas en las que in situ se fabrican dichos microporos.

De lo anterior se tiene que la presente solicitud carecerfa de los requisitos de
patentabilidad para que se le conceda el privilegio solicitado.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

Expediente 04-22977 11 de mayo de 2009
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Documento N°__

| Reivindicacionas afectadas -

~Requisito que afecta.

D1

- FR 2802849

a2

Novedad -

. Nivel inventivo

Dl

WO 9960050

.22

"~ Nivelinventivo

D3|

- US 6235377

A2

- Novedad.

‘Nivel inventivo .

DA_

- US 6090441

1.22

- Novedad - -

.Nivel inventivo

o5 |

| US 6261674

ez

- Novedad -

- Nivelinventivo =

g

 US 4863792

~ Novedad -

_Nivel inventivo

| US5536413 |

Novedad

- Nivel inventivo

o8 |

| US6264044 -

287

. Novedad -

-' .DQ-: [-

| US 5955187

1-22

"~ “Nivel inventivo

Novedad

* Nivel inventivo - =

D10 |

US 6045900

~ - Novedad .

. Nivel'inventivo . - .

< Jon)|

© US6114024

Stz

Novedad - .

 En cumphmlento del articulo 45 de la Dec:snon 486 de la Comisién de la Comumdad' o
- Andina, se le indica que debe dar respuesta dentro del término de SESENTA dias
" “contados a partir de la fecha de notificacion de la presente. comunicacion. En caso de
« o nodarrespuesta al presente requerimiento, o si a pesar de'la respuesta subsistieran -
o Ios umpedimentos para !a concesion, se denegaré Ia patente ‘

Concepto Técnico No. 1 1504
" Examinador Técnico 202903 e ek 5 _
El anterior mquenm:ento fue nottﬁcado pcr ﬁ;acién en I:sta de fecha

. Expediente 04-22977

Nivel inventivo

vy Notlﬁquese el presente oficno conforme a Io dlspuesto en e! numeral 5 2 hteral e), del
capitulo qumto del titulo pnmero de la Clrcular Umca N° 10 de 2001

2 : Jefe de Dw ion de Nuevas Creac:ones

11 de mayo de 2009
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: he :.nvem:icn addltlonally concerns. blcw-ever is.lm with
—i—l—ayeﬂ.-ed——‘mrcropo‘“ T.v""”sftu'cturef that-is-- & »

'wel ‘as ‘the rolleti praduct,s that: assoc;ate said . film to-

ich. as diapers for infants) forx. :anont:ineut

Staté of the hrt. g

*rhe fxlms obtamed using polymex:s are natuxally
impermeable to 1liguids and . to water vapor. They:’

hese barrier fz.lméx are used as ‘components; of dxsposable :

.product ‘when it is iniuse: ‘Thus,, there ‘have been

used in. diapefs for: infants and for J.ncontinent: aduilts, .

) 'Sevetal prccedures have been devsloped for the
: manufactu:e of polymer £ilms that are - impermaable tc
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water but permeable to water vapor (gas bermeabilitf)
with a heightened transmission speed.

These procedures, for the most part, have succeeded in
producing films that are breathable (due to their gas
permeability), wmaking use one or the other means that
allows the physical creation of microporosity in said
€ilms, or using specific polymers, such as hydrephilic
polymers, the chain structures of which facilitate both
the abscrption of water vapor and gas transfer.

The microporosity of films produced by known art methods
may be obtained in numerous ways, including, e.g.,
mechanical microperforation.

However, the most freguently used method for
manufacturing microporous films consists of first making
use of a mixture of polymers and mineral fillers that is
extruded {or blow extruded} in the form of a precursor
f£ilm, then, in. the second step, subjecting the film te
longitudinai and/or drawing at a lower temperature than
the fusion point of the polymer mixture, in order to
create multiple pores or micro-holes.

Some such pores (or micro-holes} have diameters
sufficiently smzll to prevent the passage of liguids,
while permitting the transfer of gas (water Yvapor) at
transmission speeds ranging from the most moderate to
very high.

The scope of properties set by the polyolefin-based
systems indicates that procedures and raw materials play
a critical role in the determination of the profile of
final properties. Electron micrgscopic micrography allows
for the illustration, for example, of the differences in
the shape of the pores in uniaxially or biaxially drawn
films.

The test, which consists of determining the transmission
speed of water vapor, .is a means of measuring the
breathability of the £ilm, i.e. the mass or volume of gas
transferred through the thickness, per unit of surface
and unit of time, in weli-defined environmental
conditions. : .

2802849

In addition, gas-permeable (breathable} films that aze
impermeable to liquids can hawve a unilayer structurze, or,
more recently, a multilayered structure. The multilayered
films are well known in the area of airtight food
packaging. These multilayered films have the purpose of
combining different families of mutually incompatible
pelymers, which, for this reason, require the presence of
polar functional polymers in order toc be assembled into a
£ilm. These multilayered £ilms can be obtained both by a
procedure consisting of coextrusion (direct or
simultaneous) of all layers, followed by drawing them,
and by a procedure of assembly by rolling of multiple
layers {previously extruded or drawn), or by a procedure
of extrusion coating on an existing layer. such as an
unwoven fabric, followed by drawing.

Exampies of such multilayered fiims that are breathable
but impermeable to liguids have been described in
numerous- documents. '

Patent US §,164,258 describes a multilayered film that is
permeable to water vapor, which features external layers
produced in a microporous hydrophoblic polymer material
and a core layer made of hygroscopic polymer material,
which, when dry, shows a wvery substantial oxyqen—barrier
capacity, but which loses this property when meist. This
multilayered film also features adhesive layers placed
betwesn. the external layers and the core layer. This
patent provides that the water vapor transmission speed
for the external layers must be approxiﬁately 500

‘g/m?/24h,- in order to be able to evacuate the moisture

resulting from sterilization treatment. Thus, the
multilayered film is specifically adapted for application
to packaging {reguiring an oxygen barrier), and cannot be
used in the ares of sanitary applications or hygiene.

Patent US 4,828,556 describes a multilayered structuxe
consisting of a breatrhable film made of polymer
materials, forming a barrier to liquids, placed between
two layers of microporous unwoven fabrics. This structure
includes a porous sheet, coated by a polyvinyl alcohol
£ilm or rolled with a.previously manufactured polyvinyl
alcohol film.

2606
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No supplementary adhesivity is necessary, as the
polyvinyl alcehol film acts simultaneously as both an
adhesive layer and as a water vapor-permeable layer.

Patent US 4,758,238 also describes a breathable

" multilayered structure that forms a barrier to liquids,
which features & first layer made of porous unwoven
fabric and a second layer connected to one of the
surfaces of the first layer. This second layer is formed
by & continuons f£ilm, cobtained by coating with a water-
soluble polymer material: this film is not microporous in
the sense that it does not feature a substantial number
of pores, it it can be traversed, through its thickness,
by vwater molecules because such water molecules are -
removed in the polymer material.

Instead of @ film obtained by coating, the continucus
film may be a previously formed fillm, obtained by means
of a water-soluble polymer material, rolled with the
first layer of said structure, made of a porous unwoven
fabric. In,a preferred form, the water-soluble polymer
materxial is a polyvinyl alcchol.

These various multilayered structures are obtained by
means of families of different polymers in the variocus
layers. The polyvinyl alcohols are known tc be difficult
to more transform than polyolefins. ‘

The international patent applicatien n W097/04955
describes a methed of obtaining a breathable fiim with i
symmetrical multilayered structure. The structure of this
breathable film features, specifically, five layers. The
first is the central layer. Two others are skin layers,
and the two last layers are adhesion layers between the
skin layers and the central layer. These different lavers
are obtained by means of tweo different families of
polymers

- The central layer is made -of a mixture of
polyolefins and mineral fillers,

— The skin layers are made of hydrophilic polymer
materials that are substantially free of mineral
fillers, )

- The intermediate adhesion layers are composed of a
mixture of {recycled} polymers originmating in the
layers that constitute the skin and the core of the

6

breathable film, in order ta allow for these three
layers to adheze te each other.’

All these methods for the manufacture of multilayered
films present substantial problems (of manufacture),
certain of which are mentioned below.

~ First of all, hydrophilic, or water-soluble,
polymers, used as raw material for the manufacture
of an impermeable but breathable £ilm, have a very
high economic cost, compared to polyolefins, which
are simultaneously used in the structure of said
£ilm; -

— Secondly, these symmetrical multilayered structures
are not specifically designed tc allow for different
assembly, as their design is essentially oriented on
the search for maximum breathability:

- Moreover, it is also known that coextrusion
procedures for the manufacture of a multilayered
film are technically critical, and difficult to
adjust, due to the deviations in wviscosity that
exist among the different families of polymers of
which the varicus layers are made;

~ Finally, the coextrusion procedures. for the
manufacture of a multilavered f£ilm are difficult to
carry out when, for productivity reasons, they must
be carried out rapidly. ‘ .

Objectives of the Invention

Thus, the inventicon pursues a number of objectives with a
view to eliminating the aforementioned problems,
Throughout the description of the cbiject of the’
invention, the gas permeability of the f£ilm shall be
expressed in terms of the permeability of said film to
water vapor.

A first object of the invention is the creation of a
method of manufacture of a multilayered film that is
impermeable to liquids and permeable to water vapor,
which operates at high production speeds, and which uses
polyolefins as components of the various layers.

Another object of the invention is the creation of said
method of manufacture of a multilayered .film that is
impermeable to ligquids but permeable to water vapor

2802849

267






i e -

_-pfopylene homopolymers, propylene copolymers with /‘?ﬁ"d

4.-_,;he siﬁmltane ', & coextrusion of at :Least three layexs, .
- euayi@ﬁe. ar’ﬁ pfo‘p“féy lemers wu:h aipha~clefxnic

: “A._" “3,‘_’- and ‘“(: "'the thickness o£ each of which

: ,-_. f:om appxoximately &G% ta appzaxz.mately 90% ot
h thickness for- layer PB: % and ..

3 'fra;n apprommately 5% to agpzoximately 30% cf
thickness for i_ayer B .

Said layers "A Ed “B "_ ‘and "C" are eatizely composed af
s polyoiefinic materials. A . .

s;{andard D 1238) ;

. For the cast pro '_ss, .tha flu:.dity index can VALY fzom L
Tple to 15 gl'lO tiin, and fer t = loun process, ) from 0 27
to 10, 0 g/lﬂ ‘fodn, s : R

chever, the -:central 1aye : B"- is preferably marm "acturad:
’ trom a linear pclye hyl ne with weak dens:.ty.

Al 't ee polymers ‘or Gop ymer ' can: be formulated_w th
slip agents. and. an¥i-blocking aqents. as well as with :
. antaoxzdants and; stabillze e L

;_';Wben homo- or c.opo}.ytnezzic ethylene pol;mers are’ used
- they are chosen. from among those which have .a. density
S ‘bétween. 0,915 (kg/m’} and 0 955 (kg/m3). (ASTM standard
v 150%, - density ‘expressed in Kg/msy,. ‘and preferably.in the -
N Icwer’density range of 0 915 (kg/m’} te 0,235 (kq/m’).

ntains: at-Teast one - pa:ticle filler of- 30" to. BO
ar f-the tota
g Df sa:.d part:uile fxllez and the palymer mate r:ial. '

féc'rd:.n o the inventlon, the centraT"fayer “‘B"T"

ueighf_ 4

g?ilese partzcle flllers knoun :.n the state of. the art AR

(Come from-al organ:.c ‘ar. non-—o:ganlc mate):ials with a%?

"q-:eak affirnity for water by nature or obtained by ¥

: dhppropnate treatment, and a rigidity by oppoe-ltion t A
@e elast:.c:.ty of the“ palymer ma eia/i.;

wa——den ity J.d.near pa}.yethylenas have a density betueen
0.896- (kg/m*} and’0.940 {kg/m?);~ and. tah’ be  chosen from .
; the grcup OF ethyiene copolymers and alpha-olefinic
. 'comoromers:such ‘As those from €4 to G10,: which' can be
’ ob:ainad Leig. s ovia cat:alytic polymariza{‘.:.on in’ £ne
presence of = catal St such as. 8 mechallocene. ‘or by -
}other methods. These cowonomers” £rom T4 'Eo €10 axe :
’ chasen, p::efetably, ftom the group conslsti.ng qf butiene-—

" The. oa:ganlc pa:ticle fil!.ers can inc ude, for example,
3 polymers with & ‘high fusie _point andfor @ high .
‘viscoszty, and part:.cles with a2 size ccmpatibleiwith tha

'drauinq step. of the ptocedure Such polymers 1 'lude, By




}”way of example, polyethylenes, polypropyleaes, ' 5
polyamides, polyesters,aand polyurethanes with: high
“densxty anﬁ an’ extremely hlgh molecular uexght.

“*Non-organic partlcle “.1:“I'.[Er3—~z::an~&1'416?.rus:le.m:er..a.l._dsa‘1.1'..?.,“.3
%ﬁfh as barlum ‘carbonate, calcium carbonate, magnesium;
parhonate, magnesium sg;;g;glwharium_snlggggi_cglg;gn
“sulfate; metal hydroxlmmF’*Wroxids, .
,magnesium hydroxide; metal oxides, .such as calcium cxtde}‘j_
5 magnes tum oxide, ‘titanium oxide, titanium dloxlde,fand-J W
121nc oxide, or other partlculate materials, suchﬁas\clﬁy,
&aolln, talc, 51llca, dlatomxc earth, ‘glass ‘Egggg
glumlnum, and zeclztes.n - .

‘TﬁE’;;;:;réZnic gartlcle f111ers are preferably chOseE\‘”
'dfrom the group made gp of calcium carbonate, Eﬁffﬁifﬁh‘“'
sulfate, s;llca, alumlna, kao;_n, —and—tate~ -~ 7
AR P o
. Calc1um carbonane is especxally preferable due to its
economic cost, its whiteness, its’ inextia, and its -
avallability. L -5 . e

Ncn—organic part1cle fxlle:s (snch ‘as calczum catbonate)
_can ‘be. surface treated :in srder to make them hydrophabic,
“tand-to 4mprove the bcnd ‘betwesn. the filler-and the
‘.pelymer. Caléium stearate, which is used in food, ‘istar
preierred coating._ﬁonevex, otier cnatings are possible.»

Although the quantity af gartlcle flllers inserted in
central ‘layér “B” has already been fientioned above, it. i
. desirable to state moze precisely the reasons foxr the
'uelghc percentaqe limitatzons mentianed above.

*fﬂg-aaantlty of particle fillers added to th‘
depends on the desxred properties of the breathable lem,g
whzch must -have, inter dlia, good tear res;stance,;f““f’
$ufficient water vapor transmlsslon speed,  as. well as,
féufflCLent elast1c1ty<‘ ,«tt’appearsﬂdﬁnr1riiim
‘cannot e suffI‘Iéntiyvhreathable when it ig’ manufactured
I with & quantity. of fillers balow approximaggigxggg_hy_ﬁw

-weight. of the polyolefin~£llle: compound.. Thus, the: 'L
’mlnlmum quantlty of y weight: is necessarg;;gNggggggj
the creation. of useful microporosity. in the. fiiEfEGEIE&%?
drawlng. Furthermore, it appears that films cannot bef"
sed with a guantity of. fillers greater than Lz
agg_gg;@iggly 80% by welght ot the nolyglg;;n fillertﬁ

, “hydrogeno-hitrile-butyl rubbers, and pOIlenyl acetates
" or used accordingly with 2 mixture {either in a reactor -
‘or by extrusion) of polyethylene and/fer semi-crystalline_;'

'zc:ystalline blocks.u

12 v

écompﬁﬁﬁaf'EEcause la:qer quantltles of fillets ‘can cause ’;?

problems during mixing,_and cause s;gnlflcant losses in
- breathablllty for the flIﬁF_wﬁ_—““
Thls LS “why the quantlty of partlcie filiers in the..:"-
‘composition of the ‘layers .according to the invention L

D ey e

' be bhepween appzoximately ‘30% and 80% by weight, baseéd on

“tHe total weight of-'the polymer materisl and the filler.

~"fhe mean dismeters of the particle fillers used in’ the

invention are chosen betwegen 0.5 and 5 microns,

preferably Becween 0.8, and’ ‘2.2 microns for the - central

layer B, ” for films with a thlckness betueen 20 and 100
ﬂmicrans before draw1ng. 3 g

fThe pnlymer materlals and fillers used in - this invention'
c&n be’ mlxed by va:ious known art methods.” e : E

Accordlng to the invention,_the elastomers used . in. 5 ;
central layer wge are chesen from the group ‘made’ up cf e
_ethylene-progylens. rubbers {EPRY; . modified ethylene~f-

prepylene-diene (EPDM), styrene—butadlene~styrene {5B8}), ,i p

:styrene-ethylene—butadiene~styrene (SERS} tubbers: ;
styrene—butadlene {SBR), styrene-isoprene-styrene (s18r -
rubbers; butyl rubbers . {BR); nitrile rubbers (NBR)."

'propylene with at least one. other elastomer, such as,

La.g polyethylene/ethylene~propylene rubbgr (PE/EPR},&--,:
modified pclyethylenelrubber modified: ethylene~propylene« K
_diene {PE/EPDM) .. I¥ is also possible” for the elastomsrlc Tt

fraction to be partially or cempletely retxculated. Br
~for it to bélong to the polypropyliene (homopslymer) group

with amozphous, semi-crystalline blocks ‘and copolymers of
. propylene!ethylene or: algha—olefin wzth amorphous, semi—

ALY these polymers or copolymers can: be Eormulated by
introduction of various -agents, - such as slip agents, ]
'anti-block;ng agents, antioxidants. and stabilizers.

: Acccrdinq to the invention. as the central laye:'“s“ is -
the thiCRest, and 8s it is not Ln contact with the lips
of the nozzle, it can be-uged. to recycle the waste

. material from multilayered material recovered. durlng the.
aprocedure. before drawlng -3 after drawing, or 'f7 N
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“;potentlally after the assemhly stageSQ The quantity Of
- mult;layered materials recycled ir:the central layer “B”
J-i>.can"vary from .0 to 30% by weight, and is preferably
"'hetueen 0 ‘and 15% by ueight. i i

Skin.Lazgg ¢ Xl

Accoxdlng to the ;nventlon, the mlcroporous “skin layer_'

i*A" consists of st-least one pulyoleﬁinicREQESEXEEEJﬂQdL_;L
‘2 mogule £ 6f less than-50.mBa (ASTM 8833 [ This copolymer?®

#is chosen from-the group consistlng cf‘ethylene— andfor,
ngafted polyoleflnic polggﬁg—based polar copolxggrs.
. e T

Some: such pnla:.copolymers and grafted polyolef:nlc
polymers show differing levels of crystallinity from . ;
“those of the homopolymer versions: they present greater )
. water vapor transfer prcpertles and lmpzcved tactlle
Jsoftness for the 1ayer rererred tc as “A % :

_+The gas and Qatar vapor pexmeability af said layer “A” is
measured By the water vapor transmission speed - {expressed
in g/m*/Zd hours at a: given' temperatuxe and & given
“relative humld;ty,~e g. at 38 c and 90% fOr a given
thicknessl. o

The tactxle softness properties ate measuted {accozdzng

to the' tactile test ASTM’ 0882} by a module B, which- must,

- be below 5o m?a.

The polar ethylene copclymar used in tha-manufacture of
'layer “at is a copolymer camposed of athylerie and at’
least ‘one polar comonomer chosen from the group made up
of ‘the family of vinyY esters, and the family made up of
-the acrylic and methacrylic acids. and esters. In a

- preferred method, .the polar comonomer can be chosen from

.- the group made up of vxnyl acetate, vinyl proplonate..

- acrylic -acid, methacryllc acid, and.their esters, as well"
as acrylates with 4 to 8 carbon atoms, such as methyl

) acrylate, ethyl: acrylate, n~prcpy1 acrylate, isopropyl
acrylate, n-butyl acrylate, t~butyl acrylate; isobutyl
acrylate, and msthaczylates with § 'to B carpon atocms,
“such.as n-propyl methecrylate. ‘isopropyl. methacrylate, n-=
butyl methacrylate, ‘t-butyl methacrylate,. and iscbutyl ]
methacrylate. One or more of these comonomers ‘can be used .
simultaneously‘ '
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‘least

.

’11}The ethylene copolymers .and . at 1east _one polar comcnomer:

_consist of &t most 30% by weight [of ‘comonomer. K.

" comonomer content of more than 30% by weight,

copclymerized ulth ethylene, causes cdor and adhe51on N

- prcblems

'”The ethylene copolymers and ac Ieast one polar comonomer

must have a flueidity indei Between 1 and 10 gflo mif in
standard conditians (MEI standard ASTM 23 1238 - 2.1§ kg -
19&‘C).

The: gzafted polyolefinic polymers used in the manufacture
of layeér “A" can be manufactured by Gchemical’ graftinq by
_maans of - acrylic acid,: methacryixc acid, maleic :

_.anhydrgide,: and alkyl acrylates and methacrylates in which :

the alkyl is a hydtocarbon cbain from €1 to C8.

The fluid;ty ‘index of -such grated polymers ‘is wi hln the

"_ same range of the aforemEBtloned polar copolymets. A

.All these pblymers or copolymers can contain 511p agents

- and anti-blocking agents, as.wéll as antioxidants énd
.'stahxllzers. .

skinlndhesiou,Lazg: “C"

I‘—Etdzng to the inventlon, the sklnfaaﬁé51on layer *C'
hich w111 become microporous by drawing, includes at
1east oné adhesive binding agent and/er a homopolymer s
hnd/or 4 thermoplastic. polyoleflnlc copolxg ] and at;’
patticlqﬂgiilgr.’~v§7, :

These polyolefinic polymers are chosen from the graup
made- up of polyethylenes, and p:eferably lou—density
linear polyethylenes and/or polypropylenes and!or

o ethylene-propylene .and ethylene and alpha olefln

copolymers.

of .the microporous skin layer uC* are low-density linear’
polyethylenes, with densities betweeh D.880 (kglm’) and

¢ 0.840° (kq/m’l, ethylene copolymers and alpha-olefinic

cemonomers, such as those in €4 to €10 .and/or a
pclyethylene with density betueen ©.915 tkg/m®} and 0.9%5
tkg/m2y, preferabiy between 0. 915 (kg/m*) and ©. 935 w, o
(kglm’},'andlcx a, polypropylene, and a propylene or

2802349".',-,- '
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T

ethylene copolymex, preferably chosen from a gronp of
L ;aleatory-block copolymers. NPT+ ) 2

; The' current market evolution leads to .moxe . functional
raquizements for such’ breathable f£ilms that are

;.mpermaable to 1iqu1d. and" 1nc1ude a- coating that is - soft: y

‘te the touch and” the ability to be. assembled on: ’unwovan
fabrics. As in the ma}orz.ty of .cases, the. microgorous

; _films have a modast capacity .foz extension and too _weak a -

"reszstance to tearing.: They are frequéenily combined with:

& substrate that can be, for example, an unwoven fabrxc- .

5 f kccording to the :|.nventz.on. the adhesive/bomhng aqent:

" present in the skin/adhesion layer “C" is chosen from the

qroup of echylene copo}.ymers polar or nenpola: .
comoncmers, prqpylene cepclymers, and pplar or aonpolar

comonemers, and/ozr: grafted. (ethylene- or prcpylene-basedl'

__homopolymers oxr copolymers.

. ?he ncnpolar copolymers can be chesen fr;xm the qroup cf

B elastomgrs,, described above for centzal layer' “B.“ the
’ adhesive!bcndmg ‘agent is latroduced into the compos:.taion
af said layex at’ a ratio of 2 to 20%, preferably ‘:‘; to 1‘3%
by weight. B

' The polar capclymers Ban be chcsen from the group
‘ déscribed -above: for: the sk:m le.yer “A e . L

According l:o the inventicn, the skia/adhes:.on 1ayer “C"

‘i includes 30 to 80% by weight, .and’ preferably 45 £o 55% by

weight in part;icle ,f:.llers.

B "mxese var:,ous fiilers. mentioned above for 1ayer “B oy

. :anlude organic - and m:.neral fillers; buk are preferably
selected £rom .the group of mineral fxllers that - includes
calcium. carhonat;e. barium - sulfate. silica, alumina,

_ kaoiin, ‘talg, with partiuular preference for. calcium .

- carbonate. The averige diameters of. the part:.cle fillets
. are. between 0.2 :and. 3 mcrens, and: preferably 0.8 and 1.5 -
microns for’ the ‘skin/adhesion layez e, win okder to give'

the farrow. Qauge to the extremity ot said: 1ayer N

e All these pclymezs can be Eormlated hy known arw methods .

‘for. hei:ter thexmal Btabi}.s.zation. :

* drawing whesis (primary apd secondsry). A thermal’ ', ..~
5 4 stab;lizat::.on stagé.is. integrated.into: the manufacturu‘tg
line, in order to release the tensioas created in the -

.film .can also be included A t;he 1nventiou. LR

',".As stated above, the procedure consists

’ Conventzcnal mechods ‘of. manufacture Qf multilayered o L
sheet fl.lms can-be easily’ modified ia order to allow for <o -
. the usé.of the invention, Tihus,. the mult:.layered £ilm can ;

be obtained dsing a2 coextrusion ling for a cast frlm, or

a coextrusion Yine for ‘a blown cast film.

272
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ttusi.on Prooedura aud: Methad of Mamnfaeturet of A ;
& B:eat‘hableimlt.il :adi‘ilm ] TR

The multi),ayered precursor f:.lm 15 extruded in.a nozzle
and affixed onto the couling wheel by means of a vacoum

. Pox andfor an air- knife. The multilayered: precursor is 1_:h i

en, reheated and. ‘dravn’ between -at least two. systems of

fz.lm durinq the drawmg stage-

P.nother stamprng stage and a stage af embossing cf the
COeztruazan Erocedn:e [ cast gilm e

.~ af the sumltanecus conextrus:mn ot at lenst

3 cne précursor film with three }.ayers from-a .-
uozzle, said precnrscr film havingi ata; ‘oo
mm:.mum. the fallcw;mg structure: “A", --“_B"-,r-
"'C" -4 AT .MB, YA, " or FCM CB" "C " with "R

- being a skin J.ayer, “B" a central laYer. and '
‘-_“C:'_/_z_m.bﬁ -

i;nm’layemursor fllm,

in order Lo form
. i :the breathable multilayered film, creatiffF—
..“ ‘micropores in the central layet and the sklm
ayers, the varlous layers being formulatéa‘“ba
'*—allwﬁorAhe. ‘qu‘rwi '
allows for the passage of water vapor; but

éuw :.mgedes the passage of 11qu1d§

For the ‘cast fi].m coextrus:.on procedure, the fusion

| temperature.of. t:he polymér material can be adjusted

between approximately 200.C and 250.°C, -in accordanca -.)ith S,

the: adjustment of the nozzle temperature. L
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According to the present invention, the multilayered
precursor film can be coextruded and affixed to a cooling
wheel by an air-knife and/or a wvacuum box, as described
above. The multilayered precurscr film is rapidly cooled.
The temperature of the multilayered precursor film, when
the cocling wheel is removed, is between 15 C and 60 C.

Coextrusion Procedure for Blown Cast Film

The breathable multilayered f£ilm can alsc be manufactured
on a blown-cast coextrusion line. The fused polymer is
extruded through a multilayered annular nozzle, then
blown into a bubble, which is caoled by &ir via an alr
ring. C

The fusion temperature of the polymer material can be
between 150 C and 240 C.

The height of the ccoling line {the cooling line
corresponds to the change in>dry foam resulting from the
solidificatvion of the fused pelymer! is an important
parameéter to centrol. The height of the ceooling line is
normally between 10 and 80 cm from the nczzle surface.

Another parameter in the procedure that must be
controlled is the blow proportions corresponding to the
relationship between the diemeter of the_bubblas and the
diameter of the nozzle: these blow proportions control
the orientation of the direction traversed. These blow
proportions vary normally from approximately 1.5 to 4.0:

The bubble is subsequently folded in order to form a flat
£ilm, layered and wound on a wheel or split and wound on
two separate wheels.

The line speed is between 20 and 150 m/min for a 100 to
20~-micron precuxrsor f£ilm.

The precursor film is then drawn, in a similar manner to
the stage described ‘in the technology for the extrusion
of a multilayered cast film.

Build-up in the Nozzle

When a single-layer f£ilm with pafticle fillers is
extruded, the filler material moves on the lips of the
extruder nozzle, blocking the extrusion procedure.
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Depending on the temperature, the shape of the nozzle,
the opening of the nozzle, the nczzle, the length of the -
lip of the nozzle, and the composition of polymers and
particlie fillers to be extruded, the nozzle-level
movernent will affect the aspects of the film and create
grooves that reduce the strength of the film. For polymer
compositions that include a very high guantity of
fillers, after a few hours of use, the movement on the
extruder nozzle is such that the extruder must be
stopped, and the build-up residue must be mechanically
removed from the lips of the extruder. Such a stop for
this type of procedure is very expensive and time- .
consuming. Thus, the multilayered films that, when .
extruded, cause less build-Up on the lips of the nozzle,
are particularly in demand. In order to minimize or
eliminate this phenomenon, it appears desirable for the
skin layer not tc have any particle filler, and for ‘the
humidity levels and amounts of volatile materials in the
materials used to be closely controlled; if a high
humidity and ‘volatile materials in the fused polymer are
simultanecusly present, the phenomenon of build-up on the
nozzle will accelerate and become a significant

disturbance.

Thus, as menticned sbove, cone of the objects of the’
invention is to control the amount of materigl build-up
on the nozzle, while deasrating the fused polymer that
enters -into the formation of every layer, in order to
eliminate any humidity or vclatile materials present in
it in the course of extrusion. )

" Another cbiect of the invention is the elimination by

deaeration during extrusion of any volatile materials and
humidity present, which could be released by heat and
interfere with the ability te control the formation of
holes, thereby giving the film its microporosity.

The deaeration stage must be cqrried out under vacuum
conditions below 200 millibars 'in all extruders.

Use of Recycled Materxials

The cut-off edges resulting from the production of the
breathable £ilm can be recycled in the central layer.
Thus, it is desirable to deaerate the recycled material,

2802849
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is carried out in an extruder dedicated to recycling and
equipped with a means of deaération.

The peclymer raw materials and particle fillers can be
“dried as desired priocr ‘to extrusion, as can the raw
materials that contain hygroscopic fillers.

Drawing

The highly loaded precurscr film, when drawn in a
controlled manner, produces 2 microporous film with .a
much narrower gauge, which has the desired breathability
and liguid-impermeability properties.

. According to the invention, the extrusion and the said
drawing stages are Carried out in such a way that the
rmicroporous multilayered film obtained has a thickness of
ro more than 40 microns, and, preferably, no more than 25
microns. Before being drawn, the multilayered precursor
film that exits to the <ooling wheel, is rsheated to an
adeguate temperature for drawing, and then drawn to form
a breathable multilayered film.

The coextruded multilayered precursor film can be drawn
by any conventional art method, e.g. mongaxial or. biaxial
drawing. The preferred method is to draw the multilayered
precursor film in one direction, i.e. that of the machine
{longitudinalj.

Drawing is carried ocut between at least two systems of
wheels operating at different rotation speeds, in a
standard drawing unit. The multilayered precursor film is
drawn at a temperature betwesn 20 C and 95 C, and the
drawing ratic is between 1:1.5 and 1:6.

The drawing of the multilayered precursor f£ilm can be
carried out in -one or more stages, follawed, in some
cases, by a thermal stabilization stage.

As already mentioned above, the drawing wheel systems
operate at different rotation speeds, in order to obtain
€.g. starting with an 80-micron precursor film, a
narrower, 2{0-micron £ilm, corresponding to a monoaxial
drawing ratio of 4:1, depending on relaxation: the speed
ratio is known as the “drawing speed ratio;” this speed
ratio among the entry angd exit wheel systems is measured
between the wheel systems at the entrance and exit of the
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drawing zong. In addition, the greater the distance
petween the wheel systems, the more sxgnlficant the
reduction of the width aof the £ilm.

Finally, after it has been drawn, the breathable f£ilm is
thermically stabilized by the relesse of the tensions
while passing through the heated wheel systems. The
thermal stabilization temperatures {adjusted by the
temperatures of the stabilization wheel systems) are
between 30 C and 20 C for polyethylene and 30 C and 12G C
for polypropylene.

The multilaye:ed_breathable film according to the
: invention can also be subjected tc an embossing stage’

after drawing. This embossing gives makes the film softer
to the touch and reduces shine. This embessing takes
place between two adjusted wheels at a temperature of
between 35 C and 100C. :

Use of the Film

The breathable multilayered film acceording te the
invention has a wateyx vapor transmission speed of at
least 500 g/m*/24 hours {(at 38 C, 90% relative humidity),
preferably between 2000 and 5000 g/m?/24 hours {at 38 C,
30% relative humidity), without losing its impermeabxllty
to liquids.

The breathable multilayered film according toc the
invention can be used in the manufacture of the backshest
of diapers for irfants or incontinent adults, and.
disposable hygiene products, or assembled by rolling with
an unwoven fabric and used as a rolled product for the
backsheet of diaperé for infants or incentinent adults,
and disposable hygiene products. According to the
invention, the multilayered breathable film has a

. thickness of less than 40 micrens and preferably less

than 25 microas.

Example 1 E

According to the invention, this example concerns 1:!'1e\'<i
manufacture of a microporous, multilayered €ilm with an
asymmetrical “A,” B” structure. The film can be utilized
as a backsheet in disposable hygienic preducts. Layer
“%&,” which consists of an ethylene copolymer and methyl
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and an elastomeric phase, The fluidity index
was 8.0 g/10 min (MFI ASTM standard D 1238 -
2.16 kg ~ 230.C) and the fusion point was
approximétely 140 C measured by differential
scanning calorimetry:

— The Borealis “Daploy HMS 110F" is a reinforced
polypropylene with & high fusion point. It is
a homopolymer polypropylene with very long
branching. In mixtures with this type of"
polypropylene, its presence significantly
augments the fusion capacity of the mixture,
‘the recycling capacity, and compatibility
among the variocus polymer materials. The
fluiditvy index is 5.0 g/10 min {MFI ASTM
standard D 1238 - 2,16 kg - 230 C} and the
fusion point is approximately 163 C:

-~ The English China Clay {BECC) “Filmiink 400" is
a ground, moist calcium carbonate (CaCCi)
filler with an average diameter D50 of the
particles of 1.2 micrens. This filler
‘possesses a hydrophobic coating of 1% and an
Elrepho {brightness IS0} of 90;

- The Dow “Dowlex 2035” is an octene-based
linear polyethylene with a fluidity index of
6.0 g/10 min (MFI ASTM standard D 1238 -2.160
kg - 190 C) ‘and a density of 0.919 {kg/m?};

- The Atochem “Lotryl 20 MBOB” is an ethyl
{methacrylate) copoclymer with a fluidity index
of 8.0 g/1C min {MFI ASTHM standard D 1238 -
2.16 kg ~ 190°C) with 2 methyl methacrylate
content of 20%, formulated with slip agents
and anti~-blecking agents, in order to
facllitate the procedure: ’

"10% recycled material from the coextruded film is added
to central layer “B,” in the form of cut-off edges and/or
pieces cut off on the final wheels.

The recycled material was previously processed on a
regranulation line, where the film was cut and re-
extruded via a recygling extruder.

" The raw materlals were formulated in order to be stable
to heat according to known art formulations.
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The CaCO3 was pre-mixed in the “Dowlex 2035” LLDPE
formulation and in the “Daplen XK20333” and “Daploy HM
110F”" PP mixture, on a double~screw extruder equipped
with orifices. The compound was dried at 80°C for
approximately 4 hours before the production of the f£ilm.

The three-layer precursor film was cast by coextrusion on
a cooling wheel, and affixed by an air-knife and a vacuum
box. The latter was also used to evacuate the exhaust of

the nozzle lips using & suction dev1ce.

The temperatures of the extruder were set between 180°C
and 230°C; the adapter and nozzle temperature are
slightly above 235°C. An autcmatic nozzle was used to
test the gauge precisely. This achieves a tolerance below
t 4%. The fusion temperature was measured at
approximately 230°C.

All the fused polymers coming from the three extruders
were thorouglly deaerated by setting the deaeration
device, onseach extruder, to a vacuum level below 200
millibars. ’

The multilayered precursor film with a thickness of 80
micreons was produced at a line spéed of  approximately 25
m/min. After being drawn at a ratio of 4:1, the film
reached a thickness of 20 microns and a bredthability of
approxlmately 2500 g/m*/24 hours {at 38°C with a relative
humidity of 90%).

All the compounds were easily processed on the extrusion
line. No moisture problem was noted in the procedure or
in .the f£film. The good deaeration conditions on the
extruders made it posslble to avoid the build-up usually
noted on the nozzle, even after 8 hours of continuous
operation. )

Additionally, the skin layer that contains the “Lotryl”
raw material was placed in such a way as to be in contact
with the cooling wheel, preventing the formation of CacO;
deposits on the whesl.

The cut-off edges were extracted from the procedurs and

.regranulated in a deaeration extruder, operating at a

vacuum level below 200 millibars. The recycled granules -
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deaerating extruder, with a wiew to reducing the moisture’
content. The compounds were produced in the same
conditions as in example I.

In the central layer “B,” the polymer material used was
composed of a dry mixture containing 70% of a compound
~including 74% CaCG; -and 26% Dow “Elite 5200, 20% “Dow
Elite 5200” and 10% Dow ™SC 7641.” The precursor film was
cast on a cooling wheel, as in example I. The fusion
temperature was approximately 235 C; the nozzle
temperature was set at 230 C. The line speed was
approximately 30 m/min for the production of the 60
micron~thick multilayered precursor film. All fused
polymer materials were thoroughly deaerated on every
extruder; with the deaerating device set to a vacuum
level below 200 millibars. All compounds were easily
processed on the casting line. No humidity problem was
reported. These good deaeration conditions on the
extruders are demonstrated by the lack of deposits on the
nozzle:; no build-up was cbserved on the nozzle, even
after 6 hours of continucus operation.

After drawing at a ratio of approximately 3:1, the 60
micron, three-layer precursor f£ilm attained a thickness
of 20 micrens at a winding speed of 90 m/min. The water
vapor transmission speed was 3000 g/m2/24 hours (at 38°C
with a relative humidity of 90%}. ’

The microporous film was cut along the line before
winding, then it was heat rolled on cne of its surfaces
on’ an unwoven polypropylene fabric, and hot bonded to a
disposable product on its other surface. The heat bond
strength between the two components - the multilayered
breathable film and the unwoven fabric - was excellent,
as demonstrated by tearing the threads during peeling.

Example 3

This example concerns the manufacture of a microporous
multilayered film with a symmetrical “A,” “B,” “A”
structure according to the inventicn.

2802848
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formulation
in each laver .
Polymer 1 100% EMA 50% LLDPE 100% EMA
’ “Lotryl 20 ‘“Dowlex 2035”7 | “Lotryl 20
. MBO8” MBO82
Polymer 2 .
Filler 48% CaCOy
*Filmlink
; 520
Additive ) 2% TiOz

Table 3

DPistribution 10% 80% 10%

of thickness

Polymer. Layer “aA“ Layer “B” Layer “A”

The output conditions of the extruder, representing the
distribution of thickness of the layers in percent, were
set to 10:80:10. )

These various materials, used in the manufacture cof the
varicus layers and shown in Table III, are described in
detail below: .

The line speed was approximately 20 m/min for the
production of a 100 micron precursor film. The drawing
ratic was. approximately 4:1, producing a Z5 micron film
at a winding speed of 80 m/min.

The temperatures of the extruders that feed 1ayer “A”
were set to approximately 220 C in the final zone, while
the temperature in the final zone of the extruder feeding
layer “B” has been set tc 240 C. The temperature of the
nozzle was below 230 C.. . '

The film produced had a surface that was very soft to the
touch and a water vapor transmission speed of
approximately 1500 g/m2/24 hours {at 38 C, with a
relative humidity of 90%).

The build-up on the nozzle was substantially reduced, as
ne sign of build-up was noted on the hozzle even after 12
hours of operation. No CaC0; was noted on theé cooling
wheel or on any other wheel of the wmachine. The addition
9f TiO; in the central layer improved the opacity of the
film.

Example 4

278
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This éxample concerns the manufacture of a microporous
multilayered film with & symmetric “A,% “C,” “B,* “C,”
“A” according to the invention.

12% of wmaterial recycled on line was added to the central
layer “B.” The recycled material was previcusly
regranulated on a deaerating extruder with a vacuum level
of less than 200 millibars.

No build-up was observed on the nozzle, even after 12

Distribution | 10% 158 50% 15% 103 hours of continucus operation. No CaCC; was noted on the
of thickness g wheels.
Polymer Layer Layer “C” | Layer “B”|lLayer “C” | Layer
formuiation | “A" BT The film had a water vapor transmission speed of 3200
in each g/m?/24 hours {at 38 C with a2 relative bumidity of 90%).
layex . ]
Polymer 1 100% 30% 48% 100% : Claims
' EMA RAHECO PP} RAHECC PP EMA )
“Lotryl | “Daplen “Daplen *Lotryl 1. Metrhod of manufacture of a polyolefinic film with a
20 K2033~ K2033~ 20MB08~ . multilayered structure, which simultaneously has the
¥BO8” ] properties of being permeable to water wapor and
Polymer 2 20% pP 20% PP _impermeable to liquids, including the steps of:
- copolymer copolymer ~ The simultaneous extrusion, from a nozzle, of
“Adflex “Adflex at "least three layers composed of thermoplastic
ol X102s8” xXigz2s” pelymer materials, forming a precurscr film
filler 50% CaCO; | 52% CaCoOs | 50% CaCO3 with, at a minimum, the following structure:
T*Filmlink | “Filmlink | “Filmlink “A,” “B,” “C,”" oxr “A,” “B,” “A,” or “C,” “B,”
400" 520" 1007 “C,” whereby “A” is a skin layer, “B” is a
' central layer, and “C*" is a skin/adhesion
., layer; ) ’
The various materials used in the manufacture of the - The drawing of the precursor film with multiple
various layers and shown in Table IV are described in coextruded layers, forming the multilayered
detail below: f£ilm that is permeazble to water vapor but
: . ) impermeable to liquids,
Montell “Adflex X1025” is an elastomeric polypropylene
copolymer with a fluidity index of B.0 g/i0 min (MFI ASTM in which:
standard D 1238 ~ 2.16 kg - 230 C) and a density of 0.890
{kg/m*}. It allows for compatibility among polymer . - The skin layer “A“ contains at least one
materials, thus improving adhesion hetween layer “A” and thermoplastic polyelefinic copolymer
layer “B.” In addition, it provides a greater degree of and/or one grafted polyolefinic polymer,
softness to the touch. : which has a module E below 50 mPA (ASTM
standard no. 882, 15 micron cast £ilm],
The extruder feeding layer “A” was set to a temperature a fluidity measure by “Melt Flow Index”
of 220 C. For the extruder feeding layers “B“ and “C,“ {MFI, ASTM standard D 1238 - 2.16 kg,
the fusion temperature was set toc 240 C. 120 C for polyethylenes and 230 C for
: ' polypropylenas), between 1.5 and 10 g/10
An 80 micron precursor film was produced at a speed of 235 X min, and a water vapor transmission
m/min. the £ilm was drawn at a ratio of approximately . speed of at least 100 g/m?/24 h at 38 C
4:1, with a view to obtaining a breathable film of and 90% relative humidity; -

approximately 20 microns thickness.
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~ The central layer “B” has at least one
homopolymer and/or one thermoplastic
polyolefinic copolymer, at least one
particle filler, and, in some cases, one
or more elastomers;

— The skin/adhesion layer “C” contains at
‘least one adhesion bonding agént and/er
one homopolymer andfor thermoplastic
polyolefinic copolymer, and a2t least one
particle filler.

2. Methed according to Claim 1, characterized by the
fact that the extrusion stage includes the
simultaneous Coextrusion of at least three layers
“R,” “B,” and “C,” the thickness of each of which,
expressed in percentage of the total thickness of
the breathable multilayered film, are:

- between gpproximately 5% and approximately
" 30% of the thickness for layer “A,”

“~ between approximately 40% and approximately
90% of thickness for layer “B,”

- and between approximately 5% and
approximately 30% of thickness for- layer
we. -

3. Methed according to Claims 1 or 2, characterized by
the fact that the homopolymers or copolymers
entering into the composition of the central laver
“B” are chosen from the group inciuding homo- andfor
copolymer polyethylenes, preferably low-density
linear polypropylenes and/or homo- and/or copolymer -
polypropylenes. .

4. Method according to at least one of Claims i - 3,
characterized by the fact that the homo- or
copolymeric ethylene polymers entering into the
composition of the central layer “B” are chosen from
amongst- those with a density between 0.213 (kg/m?)
and 0.965 (kg/m*) {ASTM standard 15105, density
expressed in kg/m?}, and preferably in the lower-
density range of 0.915 {kg/m?) to 0.935 {kg/m3).

280
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Method according to Claims 3 or 4, characterized by
the fact that the low-density linear polyethylenes .
are chosen from those with a density between 0.890
tkg/m*) and 0.940 (kg/m®), and preferably chosen
from the group of ethylene copolymers and C4 to C8
alpha~olefiﬁic COmMONOMErS .

. Methed according to Claim 5, characterized by the

fact that the C4 to C10 alpha-olefinic comonomers
are chosen from the group including butene-1,

pentens-1, hexane-1, 4-methylpentene-l, heptene-l,
and octeng~l. :

4

Method accdrding to Claims 3 or 4, characterized by
the fact that the homo- or copolymeric propylene
polymers are chosen from the group made up of
propylene homopolymers, propylene copolymers with'
ethylene, and propylene copoclymers with C4 to Cl0
alpha-olefinic comonomers.

Method according to Claim 7, charactexized by the
fact that the propylene and C4 to Cl0 alpha-olefin
copolymers have an alpha-clefin content of between ?
0.1 and 40% by weight, preferably between 1 and 10%
by weight. :

Method according to at least one of Claims 1 - 8,
characterized by the fact that the polymers and/or
copolymers of central layer “B” are chosen in such a
way that their fluidity index, measured by the “Melt
Flow Index” {MFI)} method, is between 0.2 and 15 g/l8
min, measured based on the reference value of a load
of 2.16 kg, & temperature of 120 C for polyethylenss.
and 230 C for polypropylenes, with a standard
orifice (ASTM standard D 1238).
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characterized by the fact that the central layer “B”
conitains at least one organic or mineral particle
filler, at a proporticn of 30 to 80% by weight, and
preferably 45 to 55% by total weight of said
particle filler and the polymeric material.

11.Method according to at least one of Claims 1 ~ 18,

cHaracterized by the fact that, according to the
invention, the elastomers used in the central layer
"B” are chosen from the group made up of the
ethylene-propylene rubbers (EPR}, modified ethylene-
propylene~diene {EPDM} rubbers, styrene—ethylene-
butadiene (SBS) rubbers, styrene-ethylene~butadiene-
styrene (SEBS) rubbers, styrene-butadiene (SBR)
rubbers, styrene-isoprene-styrene (SIS} rxubbers,
butyl rubbers (BR}, nitrile rubbers {(NB R},
hydrogeno-nitrile-butyl rubbers, and polyvinyl
acetate used.alone or in a mixture, with
polypclyethylene and/or semi-erystalline propylene.

12.Method according to Claim 11, characteriied-by.the

fact that the elastomer fraction is chdsen from the
group of {(homopolymeric) peolypropylenes with
amorphous and semi-crystalline blocks,
propylene/ethylene or alpha-olefinic copolymers with
amorphous and semi-crystalline blocks.

13.Method according to Claims 11 and 12, characterized

by the fact that the elastomer fraction is partially
or completely reticulated.

14.Method according to at least one of Claims 1 - 13,

characterized by the fact that the central layer “B~
is used to recytle the waste material of the
multilayered materials recovered in the procedure,
before drawing, after drawing, or after assembly of
the film.’

zeozm )

10.Method accordlng to at least one of Claims @ ~ 9,
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15.Method according to Claim 14, characterized by the
-fact that the gquantity of recycled multilayered

waste material in central layer “B” varies from 0 to

' 30% by weight, preferably between 0 and 15% by

weight, relative toc said layer.

16.Method according to at least one of Claims )1 and 2,

characterized by the fact that the microporous skin
layer “A” is formed from at least one ethylene-
and/or grafted polyclefinic polymer-based polar
copolymer.

17.Method according to Claim 16, characterized by the

fact that the polar ethylene copolymer used in the
manufacture of layer “"R” is composed of ethylene and
at least one polar comonomer chosen from the group
made up of the family of vinyl esters and the family
of acrylic and methacrylic acids and esters.

3

18.Method according to one of Claims 1% and 17,

characterized by the fact that the polar ethylene
copolyrer includes at least one comonomer,
preferably chosen from the group made up of vinyl
acetate, vinyl propicnate, acrylic acid, methacrylic
acid, methyl acrylate, ethyl acrylate, n-propyl
acrylate, isopropyl acrylate, n-butyl acrylate, t-
butyl acrylate, isobuty]l acrylate, methyl
methacrylate, ethyl methacrylate, n-propyl
methacrylate, isopropyl methacrylate, n-butyl
methacrylate, t-butyl methacrylate, and iscbutyl
methacrylate. . -

19.Method according to at ieast one of Claims 16 ~ 1B,

characterized by the fact that the ethylene
copolymers and at least one polar comonomer consist
of more than 30% comonomer by weight.
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20.Method according to one of Claims 16— 19,

‘ characterized by the fact that the polyolefinic
polymers are grafted by means of acrylic acid,
methacrylic acid, maleic anhydride, acrylates, and
alkyl methacrylates, in which the alkyl is a
hydrocarbon chain from Ci to C8.

21.Method according te at least one of Claims 1 -~ 20,
characterized by the fact that the polyclefinic
homopolymers and/or copolymers of the skin/fadhesion
layer “C” are chgsen from the group consisting of
polyethylenes, préferably low-density linear
polyethylenes and/or polypropvlenes and/or ethylene-
propylene and ethylene and alpha-olefin copolymers.

22. Method according to Claim 21, charactsrized by the
fact that the polyolefinic homopolymeric and/or
copolymeric companents of the skin/adhesion layer
“C” are chosen from the group c¢onsisting of low-
density linear polyethylenes, with densities between
0.880 [kg/m®) and 0.940 (kg/m®), ethyléne
copolymers, and C4 to C10 alpha-olefinic comonomsrs,
polyethylenes with densities between 0.913 (kg/m?}
and C.8%63 - (kg/m?}, and polypropylenes and propylene
and ethylene copolymers preferably chosen from among
the block aleatory copolymers. ‘

23.Method according to at least one of Claims 1 - 22,
characterized by the fact that, accerding te the
invention, the adhésive/bonding agent present in the
skin/adhesion layer “C” is chosen from the group of
ethylene copolymers and grafted ethyléne- or
propylene-based pclar or non-polar comenomers and
ethylene or propylene homopolymers or copclymers.

282
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24.Method according to Claim 23, characterized by the
fact that the polar copolymers are chosen from those
present in skin layer “A.”"

2%.Method according to Claim 23,'characta;ized by the
fact that the non-pclar copolymers are chosen from
the group composed of the elas;omers used in the
composition of central layer “B.”

26.Method according to at least one of Claims 1 - 23,
characterized by the fdct that the adhesive/bonding
_ agent of the skin/adhesion layer “C” enters inte the
composition of said layer at a proportion of 2 to
20%, preferably 5 teo 15% by weight.

27.Method according to at least one.of Claims 1 - 26,
characterized by the fact that the skin layer o
includes 30 to 80% by weight, preferably 45 to 55%
by .weight, in particle fillers.

28.Method actording to at least one of Claims 1 - 27,

characterized by the fact that the particle fillers
used in central layer “B” and skin/adhesion layer
“C” are non-organic and organic, c¢hosen from the
group composed of high-density and high-molecular
weight polyethylene, pclyamide, polyester,
polyurethane powders; barium carbonate and calcium
carbonate; magnesium carbonate; magnesium sulfate;
barium sulfate; calcium sulfate; aluminum hydroxide;
magnesium hydroxide; calcium oxide; magnesium oxide;
titanium oxide; titanium dioxide and zinc oxide,
clay, kaolin, talc, silica, diatomic earth; glass,
mica, aluminum, and zgolites powders; preferably
calcium carbonate, barium sulfate, silica, alumina.
kaolin, and tale.
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29.Method according to at least one of Claims 1 - 28,

- characterized by the fac¢t that the particle fillers:
used in central layer “B” and skin/adhesien layer
“Cc“ have an average diameter of between 0.5 and 5
microns for the central layer “B,” preferably
between 0.8 and 2.2 microns, and of between 0.2 and
3 microns, preferably between 0.8 and 1.5 microns,
for skin/adhesion layer “C.”

30.Method according £o at least one of Claims 1 -~ 28,
characterized by the fact that the multilayered
precursor film is obtdined by coextrusion via a £lat
nozzle of a cast film at a temperature of between
200 C and 250 C, followed by cooling, by means of an
appropriate wheel, to a temperature of between 15 C
and 60 C.

31.Method according to at least one of Claims 1 - 29,
characterized by the fact that the multilayered
precursor film is obtained by coextrusion via an
annilar nozzle of a blown cast film at a temperature
of between 150 € and 240 C, followed by coaling on a
lipe set at between 10 and B0 cm from the surface of
the nozzle and a blow ratioc.between 1.5 and 4.0.

32.Method according to at least cone of -Claims 1 - 31,
characterized by the fact that the pelymeric
materials, fillers, and compounds involved in the
manufacture of the various layers of the
multilayered precursor film are dried prior teo
extrusion.

33.Method according to at least one of Claims 1 - 32,
characterized by the fact that volatile materials,
meister, and air enclosed during manufacture of the
various layers of the multilayered precursor film
are eliminated by deaeration. during extrusion.
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34.Method according to at least one of claims 1 - 33,
characterized by ‘the fact that the multilayered
precursor film is drawn in the direction of the
machine, in one or more steps, at a temperature of
between 20 C and 25 C and a draw ratic {measured
between the entrance and exit of the drawing area)
between 1:1.5 and 1:6 8o that the multilayered EFilm
has a thickness of no more than 40 microns and -
preferably no more than 25 microns.

35.Method according to at least one of Claims 1 - 34,
characterized by the fact that the microporcus
multilayered f£ilm exiting the drawing area is
subjected to embossing at a temperature of between
35 € and 180C.

36.Method according to at least one.¢f Claims 1 - 35,
characterized by the fact that the microporous
multilayered film exiting the drawing area is
_subjected tc a thermal stabilization at a
temperature of between 30 C and 120 C.

37.Breathable microporous multilayered film obtained by
the use of the method according to at least Claims 1
~ 36, characterized by the fact that its thickness
is less than 40 microns, and preferably less than 25
microns. . ’ :

38.Breathable microporous multilayered film according
to Claim 37, characterized by the fact that it has a
water vapor transmission speed of at least 500
g/m2/24 hours {at 38 C, 90% relative humidity),
preferably betwsen 2000 and 5000 g/m?/24 hours (at
38 C, 90% relative humidity), without losing its
impermeability to ligquids.
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39.Breathable micrdporous multilayered £ilm according
to Claim 37, characterized by the fact that it is
assembled by rolling with an unwoven fabric.

40.Use of the breathable microporous multilayered f£ilm
according to one of Claims 37 ~ 39 as the backsheet
of diapers for infanpts or incontinent adults and
disposable hygienic products, or, after assembly by
rolling with an unwoven fabric, as & rolled product
for diapers for infants or incontinent adults, as
well as dispesable hygienic products.
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Methods,of making microporous film products have been
kﬁown for some time. For example, U. $. Patent No. 3,832,267, to Liu,
teaches the melt-embossing of a polyolefin film containing a dispersed
amorphous polymer phase prior to stretching or orientation 1o improve gas
and moisture vapor transmission af the film. According io the Liu “267
patent_, 2 film of crystalline polyﬁropyiena having & dispersed amorphous
polypropylene phase is first embﬁssed prior 1o biaxially drewing
{stretchingl to. protduce en oriented imperforate film having greater
permeability. The dispersed amorphous phase serves to provide
microvoids 10 enhance the permeability of the otherwiss .imperfura_te filmn
1o improve moisture vapor transmission (MVT). The embossed film is
preferably smbossed and draym{'sequentiallv.

In 1878, Schwarz published & paper which described polymer
blends and compositions to produce ﬁ:icraporous substrates [Eckhard C.A.

Schwartz (Biax-Fiberfilm), "New Fibrillated Film Stuctures, Manufacture

BNSDOCH: V0 __8ac0050A1 1, >
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2
and U#es'. Pzp. Synth, Conf (TAPPI), 1978, pages 33-39}. - According to
this paper, 2 film of two or more incompatible .polymers, where one
fo!ymer forms a continuous phase and a2 second polymer forms a
discontinuous phase, upon being stretched will phase separate thereby
leading o voids in the polymer matrix and increasing the porosity of ihe
film. The continuous film matrix of a crystallizable polymer may also be
filled with inorganic filler such as 'ciav‘ titanium diox_ide, calcium
cerbonate, etc., to provide microporesity in the siretched polymeric
substrate. h
Many other patents and publications disclose the
phenomenon of making microporous thermoplastic filmm products. For
e_xa@ple, European patent 141582 discloses the use of a polyoiefin,
particularly ethylene - vinyl = acetate (EVA) contaihing 2 dispersed:
polystyrene phase which, when stretched, produces a voided film which
improves the maoisture vapor permeability of the film. This EP ‘502 patent
also discloses the sequentiat steps of smbossing the EVA film with thick
and thin areas foliowed by stretching to first provide a film naving voids
which, when further stretched, produces a net-like product. U. S. Patents
Nos. 4,452,845 and 4,696,738 also disclose stretched thermoplastic
ﬂlm§ where the dispersed phase,_ may be 2 polyethylene filled with calcium
carbonate to provide the microvoids upon stretching. Later U. S. Patents
Nos. 4,777,073; 4.814,124; and 4,921 653 disciose the same processes

described by the gbove-memioned earlier publications invoiving the steps

0O WO, 50600504t 1>
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3
of first embns_sing & polyolefin film containing é fitler and then stretching
1hat fiirn 1o provide a microporous product.
With reference to U. S. Patents Neos. 4,705,812 and

4,705,813, microporous films have been produced from a blend of linear

low density poiyethylene {LLDFE} and low density polyethylene {LDPE}

ot

with barium sulfate as the inorganic filler having an average particle
diameter of 0.1-7 microns. it is also known 1o modify blends of LLDPE
and LDPE with a thermoplastic rubber such as Kraton. Other patents,
such as U. S. Patent No. 4,582,871, disclose the use of therrnoplasfic
10 styrene biock tripolymers in thg production af microporous fitms - with
other incompatible polymers such as styrene. There are other general
teachings in the art such as the _disu:lo_sures in . S, Patents
Noes. 4,472,328 and 4,921,652, . .
Relevant patents regarding  extrusion lamination of
45  unswerched nonwoven webs include U. S. Patent Nos, 2,714,571;
3,058,868: 4,522,203; 4,814,678; 4,682,368; 4,753,840 and
'5.035,941. The above 'B63 and '368 patents disclose stretching
extruded polymeric films prior 10 laminating with unstretched nonwoven
fibrpus webs at pressure rolier nips. The '203 and '241 paternts are
20 directed 1o co-extruding multiple polymeric films with unsiratched
nonwoven webs at pressurg roller nips. The ‘540 patent discloses
preforming nonwoven polymeric fiber materials prior 10 extrusion

{aminating with films to improve boriding between the nonwoven fikers

BNSDOCIT «WD  9560050At § »
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an;f films. . More specificéily, the *840 patent Gisclpses conventional
embossing techniques 1 form densified and undensified areas .in
nonwoven base plies prior to extrusion lamination to improve bonding
between nonwoven fibrous webs ;nd films by means of gha densified fiber
ére'as. The *941 patent also teaches that unstretched nonwoven webs
that are extrusion laminated to single ply polymeric films are suscemiﬁle
1o pinholes caused by fibers extending generslly vertically from the plene
of the fiber substrate and, accordingly, this patent discloses using multiple
co-exsruded film plies to prevent pinhocle brobierné. Furthermore, methods
for bonding ioose nonwoven fibers to polymeric {ilm are disclesed in U. S.
Patents Nes. 3,622,422; 4,379,197 and 4,725,473.

It has also been known to stretch nonwoven fibrous webs
using intermeshing rollers to reduce basis weight and examples of petehts
in this é&re_a are U. S. Patents Nos. 4,153,664 and 4,517,714, The ‘664
patent discloses 2 method of incrementa! cross direction {CD} or maching
direction {MD) stretching nonwoven fibrous webs using 2 pair of
imerdigitating roliers to strengthen and soften nonwoven webs. The ‘664
patent also discloses an siternative embodiment whersin the nonwoven
fibrous web_is laminated to the t;rermoplastic film prior to intermesh
stretching. r

Efforts have aléo been made to make breathable non-woven
composite bérrier {abrics which are impervious to liguids, but which are

permesble to water vapor. United States Patent No. 5,409,761 is an

DONIR «WO_06aseat i >
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example of a fabrication process frpm ihe patent art. According to this
*761 patent, @ nonwoven composite fabric is made by ultresonically
bonging @ microporous thermoplastic film to a layer of nonwoven fibrous
thermoplastic material. These methods and other methods of miaking
breathable laminates of nonwoven and thermoplastic materials tend 1o
involve expensive manulacturing techniques andfor- expensive raw
materials.

NgtWhhstanding the extensive development of the art fq_t
making breathable microporous films and faminates 1o provide air and
moisture vapor permeabilities with liquid-barrier properties, 'Imther
improvernents are needed.  In particular, improvements are desired for

prbducing microporous  fikm products and leminates on high-speed

production machinery. i would be very desirable 1o produce mMiCroporous

film products without undesirable piri holes and without draw resonance.
In the past. attempis 1o increase production speeds have resulted in film
hreakage or film products with incbnsis;tent properties.
SUMMARY OF THE INVENTION

This invention is diretted to 8 high spesd method of making
a imicreporous thermoplestic fiilm. The microporous film is permeable 1o

aif and water vapor, but is a.barrier to liquid. Breathable iarr'"qlinates of
. i

microporous film with nonwoven substrates are glso preduced at high -

speads according to the method of this invention.
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The high speed method of this invention involves mel-

blending a composition comprising

{a}  about 35% to about 45% by weight ot a linear

low density polyethyiene, '

bt about. 3% to about 10% by weight of a low

density polyethyiene,

icl about 40% t¢ aboput 55% by weight calcium

carbonate fifler paiticles, and

(dj about 2% .to abou; 6% by weight of a wriblock

copolymer of styrene selected drom ‘the group

consisting. of styrene-butadiene-styrene, styrene-

isoprene-styrens, and styreﬁ_&ethyien&butyiene—

styrene, and blends thereof.
The rnelt-biendéd composition is extruded, preferably through 2 siot die,
inte a nip of roilers with an air knife to form a film at a speed on the order
of at least about 550 fpm 1o about 1200 fpm without drsw resorance.
Speedé of at least about 750 f;ﬁm 1o about 1200 fom, or greater, have
peen achisved without draw resonance. The use of the air knife 1o assist
in the elimination of draw resonance is known, fér sxample, by reference
to U. 5. Patent No. 4,626.574. Thereafter, an incremental stretching
torce is a_pp]ied to the film at the high speeds along lines substantiafly
uniformally acr;)ss the film and throughout its depth 10 pruyide a

microporous film. Thus. this invention provides a high speed rmethod of

0CT: <%0 guGDoSoRT. | >
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" making microporous fikns and faminates with nonwoven subsuates of

uniformn gauge. The probiem of draw rescnance which has heretofore
resuited in irregular gauge or thickness in the film products is avoided,
even though line speeds of about 750-1200 fpm are achieved.

The blend of LLDPE and LDPE within the approximste ranges
of components enables the produ!;':ﬁcn of film without breakage and pin
holes when baianced with the prescribed ampunt of calcium carbonate.
In particutar, the LLDPE is present in an amourtt of about 35% 1o about
45% b; Weight in order to provide a sufficient amount of rnatrix to camry
the caicium carbonate .ﬁller particles thereby enabling the film to be
handled and stretched without pin holing and breakage. The LDPE in an
amount of about 3% to about 10% by weight also contributes 10 the
production of film without pin holing and ensbles the high speed
production without .draw resonance. The polymeric matrix is balanced
with an amount of about 40% to about 55% by weight of ca_lcium
carponate particles having an average particie diameter of preferably about
1 micron 1o achipve sufficient MVT in the rangs of about
1000 gmsim*/day to 4000 grnsim?iday. Furthermore, the melt-blended
compoesition reguirgs a triblock polymer in an amount of about 2% to
about 6% by weight to faciljtate stretching in high-speed production

without breakage. An incremental stretching férce is appiied inline to the

formed film under ambient conditions or at an elevaled Iemperature at

speeds of at least about 550 fpm 10 about 1200 fpm, or more, along lines

BNSDOCID. <WD © SEBD0SCAT 1 »
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substantiafly uniformiy acro‘s_s.!h.e ﬁ!'m. and throughout it depth 10 provide
a microporous film.

The methad of this invention also invalves famination of the
microporous-forrnable thermoplastic film to a nonwoven fibrous web
during extrusion. The extrusion 1arﬁinaﬁnn is conducted at the same high
speeds where a nonwoven fibrous web is introduced into the nip of rollers
slong with the microporous-formable thermoplastic extrudate. ‘!'hé
cbmpressive force between the fibrous. web and the extrudate is
controlied to bond one surface of the web to the film and form a laminats.

- The laminate is then incrementally stretchéd along lines substantially
uniformly across the laminate and ihroughout its depth in one direction to
render the film microporous. The laminate mey be stretched in both the
cross direction and the machine direcﬁon to provide bréathabie cloth-like
liguid bariers capable of transmitting moisture vapor and air.

Other benefits, advantages and cbjsctives of this invention
will be further understuod with reference 1o the following detailed
description.

DETAILED DESCRIPTION OF THE (INVENTION

It is the primary objective of this invention to produce a
microporous film and laminated products thereof with nonwoven fibrous
webs on high-speed production machingry. It is the further obiective of
the method 1o preduce such microperous film products of regular gauge,

uniform porosity and without breakage.
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A.  Waterials for the Method
As developed above, these and other objectives are achieved
in a preterred form of the invention by first rnel'r.blending 8 composition
of
{a} - about 35% 1o about 45% by weight of 2 finear
low density polyethylens,
{b} about 3% to about 10% by weight of a fow
density polyethylene,
ic)  about 40% to sbout 55% by weight calcium
carbonate filler particles, and
(<] about 2% 1o about 6% by weight of a triblock
copo!vrn_er ot styrene seiected from the group
consisting of - styrene-butadiene-styrene, styrene-
isoprene-styrene, and styrene-sthylene-butyisne-
styrene, and blends thereof, :
extruding said melt blended composition into & nip of rollers
to form & film at a speed on the order of at least about 550 fpm to about
1200 fpm without tj}raw résonance. and
applying an incremental stretching force to said fiim at said
speed along lines. substantially uniformly across said film and throughout
its depth ic provide g microporous fim. '

Mare particularly, in a preferred form, the melt-blendsd

_composition.consists essentially of about 42% by weight LLDPE, about

BREDOCIE «WO | 996005041,¢ >
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4% by weight LDPE, about 44% by weight calcium carbonste fifler
pértjcles having an average particle size of about 1 micron, and about
3% by weight triblock polymer, especially styrene-butadiene-styrene. If

desired, the stiffness properties of the rnictoporous fitm products may be

PCT/US99/10562 WO 99/60050

KLD
of about 1000 to 4000 grusimiiday. It has been found that fiat film can
be increm_entalhf stretched more uniformly than embossed fiim. Ths
process may be conducted 8t ambient or room. temperature or at elevated

temperatures. As described above, taminates of the microporous film may

5  conwolled by including high density polyethylene on the order of about 8  be obtained with nonwoven fibrous webs.

0-5% by weight and including 0-4% by weigﬁt titanlium dioxide. The nonwoven fibrous web may comprise fibers of
Typically, processing aid such as a fiurocarbon polymer. in an amount of polyethylene, polypropyiene, polyesters, rayon, cellulose, nylon, and
ab:;ut 0.1% 1o about 0.2% by weight is added, as exemiplified b',; blends of such fibers. A number of definitions have been proposed for
1-propene, 1,1 .2.3,3,3-hexafiuoro cogmymar with 1, 1—;iffuoroethylene. nanwoven fibrous v:-ehs- The fibers are usually staple fibers or continuous

10 The triblock polymer may also be “blended w;ﬂ; oil, hydrocarbon, i0 ﬁlaments'.. The nonwavens are usually re_ferred to as spunbond, carded,
antioxidant and stabilizer. Antioxidants include tetrakis Imethylene!2,5-di- meltblown, and the ike. The fibers or filaments may be hicbmponent to
ten—butyM-hydrnxyhvdrocinnamatel)msthar;e {trade name is facilitate bonding. For example, a fiber having & sheath and core of
irganox- 1010}, and tris{2,4-di-tert-butylphenyljphesphite (trade name is diffarent polymers such as polysthylene {PE] and poiypropyiene {PP! may
l}gafcs 168} 8t a total of 500-—4600 ppm {parts per million). t;e used; or n;aixturas of PE and PP fibers may be .used. As used herein

15 Both embossed and flat films may be produged according 1o 15 “nenwoven fibrous web™ is used in its generic senss 1o define a generally
the principles of this invention. In the cese of an embossad film, the nip planar structure that is relatively fiat, flexible end porous, aljd is composed
of rollars comprises 2 metal embossing rofler and a rubber rofler. The of stapie fibers or continuous flamems. For a detailed description of
compressive force between the rollers forms an embossed film of desired nanwovens, ses "Nonwoven Fabric Primer and Reference Sampler” by
thickness on the order of about 0.5 to about 10 mils. & has also been £. A. Vaughn, Associetion of the Nenwoven Fabrics industry, 3d Edition

20  found that rollers which provide a polished chrome surface form s fiat 20 lie92). “

film. Whether the film is an embossed film or a flat film, upon incremental
strewching, at high speads, mibroporous film products are produced having

high moisture vapor transmission rete {MVTR] within the acceptable range

In a preferred form, the microporaus laminate employs a film
having & gauge or 2 fhickness between about 90.25 end 10 mils and,

depending upon use, the film thickness will vary and, most preferably, fin

1

!
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disposable applications is the order of about 0.25 10 2 mils in thickness.
;rhe nonwoven fibrous webs of the laminated sheet normally have a

weight of about 5 gms/yd® to 75 gmsfyd?, preferably about 20 1o about

40 gmsiyd®. The tomposite or laminate can be incremeantally stretched .

in the cross direction (CD} 10 form a CD stretched composite.
Furthermore, CD stretching may be followed by stretching in the machine
direction {MD} to form a compesite which is stretched in both €D and MD
directions. As indicated above, the microporous film or laminate may be
used in many different applications such as baby diapers, baby training
pants, _catamenial pads and garments. and the like where moisture vapor
and air transrnission properties, as well as fluid barrier properties, ére
needed.
B. Stretchers for the Microporous Film and Laminates

A number of different stretchers and technigues may be
empioyed to stretch the film or iaminate of a nonwoven fibrous web and

- microporous-formable film. Thess laminates of nonwoven carded fibrous
webs of staple fibers or nonwoven spun-bonded fibrous webs may be
stretched with the stretchers and _tachniques described as foliows:
1. iaganat i i er

The diagonal imermx;_shing stretcher consists L')f a pair of teft
hand and right hand helical gear-like elsments on paratlel shafts. The
shafts are disposed between two machine side plates, the lower shaft

being located in fixed bearings and the upber shaft being located in
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bearings in vertically. slidable membérs. The slidable members are
adjustabie in the vertica! direction by wedge shaped efements operable by
adjusting screws. Screwing the wedges out or in will move the vertically
slideble member respectively down or up to further engage or disengage
the gear-like. teeth of the upper intermeshing rodl with the lower
intermeshing roll. Micrometers mounted to the side frames are operabie
to indicate the depth of engagement of the taeth of the intermeshing roll.

Air cylinders are employed 10 hoid the slidable mernbers in
their lower engaped position firmly against the adjusting wedges to
oppose the upward force exertsd by the material being stretched. These
cylinders may also be retracted 1o disengage the uppér and lower
intérmeshing rolls from each other for purposes of threading material
through the intermeshing eguipment or in conjunction with @ safety circuit
which would open ali the machine nip points when activated.

A drive means is typically utiﬁze_d to drive the stationery
intermeshing rofl. f the upper imtermeshing roll is 1o be disengagéable for
purposes of machine threading or safety, it is preferable to use an
antibackliash gearing srranpement between the upper and lower
intermeshing rolls to assure that upon reengagement the teeth of one
intermeshing roll always fall between the testh of the other intermeshing
roll end potentially damaging physicsl contact between addenda of
intermeshing teeth is svoided. If the intermeshing rolis are 1o remain in

constant engagement, the upper intermeshing roli typically need not be

BNTUOCID: <WO,,_0050050AT 1=
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driven. Drive may be accomplished by the driven intermeshing roll
through the material bsing stretched.
The intermeshing r'ollls closely resemble fine pitch helical

gears. In the preferred embediment, the rolis have 5.935% diameter, 45°

-15:
juxtaposition 1o the vertically slidable members. A shaft traverses the side
frames and operates in a bearing in each of' the vertically siidable
members. A gear resides on each end of this shaft and operates in

engagement with the racks to produce the desired parallel motion.

5 helix angie, a 0.100" normal pitch, 30 diametral pitch, 14%®° pressure 5 The drive for the CD intermeshing stretcher must operate
angle, and are basically a long addendum topped geer. This produces a both upper and lower intermeshing rolis except in the case of intermeshing
narrow, deep tooth profile whicl;a allows up to about 0.080° of stretching of msterials with & te!ative)v high coefiicient of friction. The
.intermesi-ﬁng engagement and about 0.005" clearance on the sides o‘f the drive need not be antibacktash, however, because a small amount of
toath for material thickness.. The teeth are not designed to transmit machine direction misalignment or drive slippage will cause no problern.

10  rotational tlorque and do not contact metal-to-metal in normal intermeshing. 1D The reason for this will become evident with a description of the CD
stretching operation. intermeshing elements.

2. 7 . iari G y cher The CD intermeshing élemants are machined from solid
The CD intermashing stretching eguipment is identical te the material but can best be described as an altemaﬁng stack of two different
diagonal intermeshing stretcher with differences in the d'egign of the diameter disks. in the preferrad embodiment, the intermeshing disks
15  intermeshing rolls and other minor arsas noted below. Since. the CD 15 would be & in diameter, 0.031" thick, and have a full radius on their
intermeshing elements ars capable of Ierge engagement depths, it is edge. The spacer disks separating the iﬂt_BmESf‘iﬁQ disks would be 5 1/2°
important that the eguipment incorporate a means of causing the shafis in diameter and 0.068" in thickness. Two rolis of this configuration would
of the two intermeshing rolis 10 remain parallei_whan the top shaft is be able to be intermeshed up to 0.231" leaving 0.019" clearance for
raising or lowering. This is necessary to assure that the teeth of one material on all sides. As with the diagonal intermeshing stretcher, this CD

20 intermeshing roll always fall between the teeth of the other imermeshing 20  imtermeshing element cnnﬁgurati,‘on waould have a 0.100" pitch. -

roll and potentiaily damaging physical contact between intermeshing testh
is avoided. This parallel motion is agsured by a rack and gear arrengement

wherein a stetionary gear rack is attached 1o each side frame in

3. ing Direction {ntermeshing e

The MD intermeshing stretching equipment is identical to the

diagonal intermeshing stretch except for the design of the intermeshing
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rolls. The MD intermeshing rolls closely resemble fine pitch SpUr gears.
in the pref.erred embodiment, the rolls have a 5.833" diameter, 0.100"
pitch. 30 Diametral pitch, 14%" pressure angle, and are basically a-long

addendum, topped gear. A second pass was taken on these roils with the

PCT/US99/10562
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laminates that have excellent breathability and liquid-barrier properties, yet
provide sluperiur bond strengths and soft cloth-like textures.

The following examples iliustrate the method of making
microporous film and laminates of this invention. In light of these

examples and this further detaiied descripﬁon, it is apparent to a person

B gear hob offset 0.010* to provide 2 narrowed tooth with more clearance.
With about 0.080" of engagement, this configuration wil have about of ordinary skill in the art that variations thereof may be msde Wi_thDUt
0.0106" clearance on_t;-ne sides for material thickness. departing from the scope of this invention.
4. ching T ji RIEF CRIPTIO! R, &S
h The above described diagonal, CD or MD intermeshing The invention is further understood with reference to the
10 - stretchers may be emplb'yed 10 produce th’e incrementally stretched film 10 drawings in which: v
or laminate of nonwoven fibrous web and micropomus-formable fiim to FIG. 1 is a schematic of an inline extrusien iamination and
form the microporous film products of this invention. For example, The incremental stretching apparatus for making the micreporous laminate of
stretching operation may be employed on an extrusion leminate of a this invention,
norwoven fibrous web of staple fibers or spun-bonded filaments and FIG. 2 is 2 cross sectional view taken along the line 2-2 of
15 rnicroporous-formable thermoptastic fitm. in one of the unique aspests of 15 Fig. 1 iliestrating the intermashing rollers in diagrammatic formi.
this invention a laminate of a nonwoven fibrous web of spun-bonded FIG. 3 is a graph demonstrating the line speeds fmj_
filaments may be incrementally stretched to provide a very soft fibrous Exampies 1-5.
finish to the laminate that Iooks like cloth. The laminate of nonwoven FIG. 4 is a graph demonstrating the moisture vepor
fibrous web and microporous-formable film is incrementally stretched wansmission properties of both embossed and flat microporous fiims.
20 using, for instance, the CD am.i.{pr KD intermeshing stretcher with one 20 FiG. 5 is 2 graph demonswating the moisture vapor

‘pass through the stretchier with a depth of roller engagement at sbout "

0.060 inch 1o 0.120 inch at speeds from about 550 fpm to 1200 fpm or

faster. The resufts of such incremental or intermesh stretehing produces

transmission rate can be adjusted by heating the precursor film.

295
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EXAMPLES 1-5 . . ; extrudate € into the nip of a rubber roll 5 and a metal roll 4 with an air

Btends of LLDPE and LDPE ha{,;ng the compositions reported knife 3. Where extrusion lamination is practiced, there is an incoming web

in the foltowing TABLE 1 were extruded o form films and the fitms were of fibrous material 8 from roller 13 which is also introduced into the nip

then incrementally stretched 10 provide microporous films. of the rubber roll 5 and metat roll 4. in Examples 1-5, the thermoplastic

5 TABLE 1 - B film was produced for subsequent incrementai stretching to form the
- microporous film. As shown in TABLE 1, over speeds of about 550 fpm
Formulation (by wt.b || 1 2 3 4 ] :
CeCO, 44.2 44,2 44.2 44.2 44.9 » to 1200 fpm, a polyethylene film 6 on the order of about 2 mils in
e i s O i OO 5. 28 thickness was made which is taken off at roller 7. The air knife 3 has &
LDPE _ 15 3.7 3.7 27 37 . :
10 Others® N . 10.2 10.2 102 6.2 tength of about 120% and an opening of about 0.035°-0.060" and air is
Screw ﬁa 33 45 57 64 75 : i0 biown through the cpening anhd against the extrudate 6 at about
RPM : :
1 Bl 3 . 45 57 . .
L e i ] 5 cimdnch to 28 cfmiinch. The compressive force at the nip and the air
Banis wt. (geistm?® || 45 45 45 45 45 . )
Gauge (mils] 2 z 2 5 2 knife are contrglied such that the film is made without pin holing and
18 Line Speed {fpm} 550 700 800 1000 1200 without draw resonance in the case of Examples 2-5. Where the LDPE
Air Knife ictmiinch) | 8-25 - - | 525 5.25 5.25 5-25 . . - <
was included in the composition at a level of 1.5% by weight, draw
Web Stability Poor Good web stability with drigw r . :
2::?;‘;' 15  resonance was encountered al 2 line speed of 550 fpm. However, when
with draw . -
tesonance N : the LDPE was included in the formulation at z leve! of 3,7% by weight
*Other components include 2.5% by weight of 2 styrene- i 3 .
butadiene-styrene {SBS} wiblock polymer, Shell Krston 2122X, with the LLDPE st a leve! of 44.1-44.9% by weight, fils production was
20 which is an SBS <50% by wt. +mineral cil <30% by wt., EVA
copolymer < 15% by wi., polystyrene < 10% by wt., hydrocarbon abile to be achieved at high speeds greater than 530 fpm up to 1200 fpm
resin <70% by wt., antioxideni/stabilizer <1% by wi., and
hydrated amorphous silica <1% by wt.. without draw resonance. The melt temperatures from the feed zone 1o
Each of the formulations of 3-5 were extrirded into fitms 20  the screw tip of extruders A and B were maintained at about 400-430°F
25 smploying an extrusion apparatus as shown diagramstically in FIG. 1. As with die temperatures of approximately 450° to extrude the precursor
shown, the apparatus may bs employed for §iim extrusion with and film around 2 mils {45 gms/m?).

without lamination. In the case of film extrusion, the formulations of

Examples 1-3 were fed from an.extruder 1 through slot die 2 to form the
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FI5. 3 is a graph demonstrating the line speeds for

Examples 1-5. Example 1, which contained only 1.5% by weight of
LDPE, resulted in a poor film gauge control with draw resonance even with
the air knife 3. However, whan tﬁe LDPE was increased 10 about 3.7%
by weight, excellent web stability wes achieved without draw resonance
even when line speeds were increased to abcﬁ 1200 fpm. This 1s shown
diag{amaﬁéaily in FIG. .3.

FIG. 4 is a graph demonsirating  the moisture vapor
tra’ns%ission properties of both embossed and flat films resulting from
incrementally stretching the precursor fitms of Exarnpies 2-5 under
different tarﬁparatures and stretch roller engagement conditions. As
shown schematically in FIG. 1, where the incoming film 12 at ambient
temperature was passed through temnperature controlied rollers 20 and 21
before CD and MD incremental stretching roliers {10 and 11, and 10‘ and
11 ‘l; the temperatures and the depths of engagements can be controlied.
Remarkably, the MVTR of vthe flat film exceeded the MVTR of the
embossed film as shown in FIG. 4. In brief, MVTRs for the embossed film
on the order of about 1200-2400 gms/m?day were achieved, whersas'
MVTRS for the flat film on the order of about 1900-3200 gms/m?/day
were achieved. Unexpectedly, &g also shown in FIG. 5, the MVTR of the
microporous fiim can also be controlled by the web temiperature during the
stretching. Fig. 5 shows the film when heated 1o different temperétures

before CD stretching can result in different MVTRs. The data reported- in
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FIG. b was for a CD rollers engagement dept of 0.055™ and MD roliers
engagement depth of 0.040" where the temperature of roller 27 was
maintained at smbient. The embossed film was made with a metal
embassing roller héving & rectangular engraving of CD and MD lines with
about 165-300 lines per inch. This pattern is ilisctnsed. tor example, in
U. S. Patent No. 4,376,147 which is incorporated herein by reference.
Fhis migro patiern provides a matte finish to the film but is undetectable
10 the naked eye.

in view of the sbove de.t.aiied descﬁption. it wilt be
understood  that variations will ocour in employing the principles of this
tnvention deﬁanding upon materiais and conditions, as wiil be understood
10 those of ordinafyv skill in the art.

WHAT 1S CLAIMED 1Sz
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1. A high speed method of making a microporous
thermoplastic film comprising
melt blending a composition comprising
{al about 35% to about 45% by weight of a linear
5 tow density polyethylene,
{6l sbout 3% to sbout 10% by weight of a low
density polyethyiene, -
{c} about 40% to about 55% by weight eaicium
carbonate filter particles, and
io {d}  about 2% to about B% by weight of a triblock
copolymer of styrene selected from the group
consisting of styrene-butadiene-styrene, styrene-
isoprene-styrene, Bnd  styrene-sthylene-butylene-
styrene, and blends thereol,
15 extruding said melt blended compuosition into a nip of rollers
w'rl:h an éir knife to form a Tilm at a speed on the order of at least sbout
550 fpfn to about 1200 fpm without draw resonance, and
applying an incremental stretching force to said film at said
speed along lines substantially uniformly across said film and throughout

20 its depth to provide 2 microporous film.

TOCD: WD BEGOUBIAT § »
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2.  The high speed method of ctaifn 1 wherein said melt
blended composition consists essentially of about 42% by weight linear
i;:w density poiyethyieng. sbout 4% by weight !.ow density polyethyiens,
sbout 44% calcium’ catbonate filler partictes, and about 3% by

5 weight triblock polymer.

3. The high speed method of claim 1 wherein said melt

blended composition further comprises about 5-5% by weight high density
LS

polyethylene, about 0-4% by weight titanium dioxide, and about C.1% 1o

about 0.2% by weight processing aid.

10 4. The high speed method of claim 3 wherein said melt
biended composition ‘comprises about 4% by weight high density
polyethylene, about 3% by weight titanium dioxide, and about 0.1% by

weight flucrocarbon polymer processing aid.

5. The high speed method of claim’ 4 whergin said
15 flucrocarbon polymer processing aid is 1-propene,1.1,2,3,3,3-hexafiuoro
copolymer with 1, 1-diflucroethylens.
4
6.  The high spesd method of claim 1 wherein said triblock

polymer is prsﬁtsnded wiﬁ! oil, hydrocarbon, antioxidant and stabilizer.
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7 The high s;':eed. method of claim  wherein said nip of

rollers comprises a metal embossing roller having an engraving of CD and

MD lines within 185-300 linesfinch and a rubber rolier -and the

compressive force between said rollers is controlled 1o form an embossed

filrn.

8. The high speed method of claim 1 wherein said rollers
ptovide a polished chrome surface 1o form a flat film.
A
B, The high speed method of cleim 1 comprising
introducing a nonwaven fibrous web into said nip of rollers and controlling
the compressivé force between the web and the film at the nip to bond

the surface of the web to the film to form 2 laminated microporous sheet.

10. The high speed method of claim 9 wherein said fibrous

web comprises polyolefin fibers.

11. The high speed method of claim 10 wherein said fibers
are selected from the group consisting of polypropylene, polyethylense,
polyesters, celfulose, rayon, nylgn and blends or coextrusions of two or

more such fibers.

OO VO, 9950050A1 5 =
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12. The high speed msthod of claim 11 wherein the
fibrot's web has a weight of from about & to about 70 gmsfyd® and the
micToporous film.has & thickness on the order of about 0.25 to about

10 mils.

13, The high speed method of claim 12 wherein said web

is formed from staple fibers or filaments.

14. The high speed method of claim 1 whersin said

incremental stretching step is conducted at ambient temperature.

15. The high speed method of claim 1 wherein said

incremental stretching step is conducted at an elevated temperature. .

BNSDOCHY <0 __90800S0A1 1 » /
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16. A high speed method of making a microporous
thermoplastic film comprising
. melt blending a composition comprisfng
{a}  sbout 35% to about 45% by weipht of a linear
iow density polyethylene,
(b} about 3% to about 10% by weight of a low
dsnéitv poivethviene..
ic} about 40% to about 55% by weight calcium
carbonate filler particles, and
{d}  about 2% to about 6% by weight of a triblock
copolymer of styrene selected from the. group
consisting of styrene-butadiene-styrens, - styrene-
isoprene-styrene, and styrene-sthyleneg-butylene-
styrene, and bhlends therecf,
siot die extruding said melt blended composition iﬁto & nip of
rolters with an air knife to form a film of about 0.5 1o about .10 mils in
thickness at speeds on the order of at least about 750 fpm to about
1200 fpm without draw resonance,
cooling said film to ambient temperaturs, and
applying an incremental stretchfng force 10 said cooled film
at said speed along lines substantially uniformly across said film and

throughout its depth to provide & microporous film,
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17.  The high speed method of claim 16 wherein said film
is traveling in 2 machine direction and incremental stretching force is
applied across the machine direction of the traveling. film and by
application of a stretching fores in the machine direction of the traveiing

5 film to provide the miicroporous film.

18. The high speed method of ciaim 16 wherein said
composition consists essentially of about 42% by weight linear low
density polysthylene, shout 4% by veeigin low density polysthylens, about
44% by weight calcium carbonate filler particies, about 3% by weight

iG triblock polymer, about 0-5% by weight hiéh density polysthylene, about
0-4% by weight titanmium dioxide, and about 0.1% to sbout 0.2% by

weight processing aid.

18. The high speed method of claim 16 wherein said meit
biended composition comprises about 4% by weight high density
15  polyethylene, about 3% by weight titanium dioxide, and about 0.1% by

weight flucrocarbon polymer processing aid.
20. The high speed methed of claim 19 wherein said

fiucrocarbon polymer processing aid is 1-propene, 1,1.2,3.3,3-hexafluoro

copoiymer with 1,1-difiworoethyiene.
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2%. The high speed msthod of claim 20 wherein said
tribtock polyrner is preblendsd with oil, hydracarbon, sntioxidant and

stabilizer.

22. The high speed method of claim 16 wheérsin said nip
of rollers comprisgs & metal embossing rotlér having an engraving of CD
and MD fines with about 165-300 linesfinch and a rubber roller and the
compressive force between said rollers is controlled to form an embossed

3

film.

23. The high speed method of claim 16 wherein said roliers

provide a polished chrome surface to form a flat film.

24. The high speed method: of claim 16 comprising
introducing a nonwoven fibrous web into said nip of rollers and conn'oiling
the compressive force between the web and the fiim at the nip to bond

the surface of the web to the film to form & laminated microporous sheet.

25. The method of claim 24 wherein said fibrous web is

_formed of fibers selected from the group comsisting of polypropylene,

palyathylene, polyesters, cellulose, rayon, nylon and blends or

coextrusions of two or more such fibers.
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26. The method of claim 25 where in the fibrous web has
a weight of from sbout 5 to about 70 gmslyd® and the nﬁcroporous film

has 2 thickness on the order of about 0.25 to about 10 mils.

27. The high speed method of claim 16 wheregin said

incremental stretching step is conducied. at ambient temperature.

2B. The high speed methed of claim 16 wherein said

incremental stretching step is conducted at an elevated ;empera'ture.
29. - The product of the method of claim 16.
30. The preduct of the method of claim 17.
31. The product of the methad of ciaim 18.
32. The product 6'f the method of claim 19.
33. The product of the method of claim 2?.
.

34. The product of the method of claim 26.

35. The product of the method of claim 1.
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36. The preduct of the method of claim 2.

37. The product of the method of claim 3.
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