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SENORES 
DIVISION DE NW 
SUPERINTENDEI 
E. 

RE.: SOLICITUD DE PATENTE EN COLOMBIA 
EXPEDIENTE No 04.022.977 
TITULO: PELICULAS MULTIAPA MICROPOROSAS Y 

METODOS PARA FABAICARLAS 
SOLICITANTE: CLOPAY PLASTIC PRODUCTS COMPANY, 

INC. 
FECHA SOLICITUD: MARZO 12 DE 2004 

ASUNTO: CONTESTACION A REQUERIMIENTO OFICIAL 

DILIA RODRIGUEZ D’ALEMAN, an mi condición do apoderada do la sociedad 

solicitante, por of presente escrito doy respuesta a su auto notificado por estado de 28 

de septiembre de 2007, para el cual so solicitO prOrroga y quo vence el dIa 7 :de febrero 

de 2008 y me permito presentar las siguientes aclaraciones: 

CLARIDAD 

Como respuesta a las objeciones realizadas an la acción oficial, quo objetan Ia claridad 

de Ia invención reclamada, el solicitante presenta nuevo capitulo reMndicatorio, quo 

reemplaza el original qua obra on la solicitud, y qua 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 reMndicatorio so ajusta a las disposiciones del articulo 34, toda vez 

quo las modificaciones realizadas limitan la invonción y no implican una ampliación do 

la protecclón. 
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En este sentido, as necesario seæatar quo las composiciones con olefinas alf a de 4 a 8 

Ætomos do carbono tione su sustento an la pagina 26, desde la linea 10 hasta la pÆgina 

27, Ilnea 19 do la memoria descriptiva. No obstante, as deseo del solicitante restringir 

el alcance a los componentes homopolimeros do polipropileno, copoilmeros de etileno 

y proplleno, poli(etileno-buteno), poli(etileno-hexeno), poli(etileno-octeno), dentro de la 

reivindicaciOn 2. 

Adicionalmente, la mezcla do dos o mÆs de estos polimeros se encuentra debidamente 

sustentada desde la antigua pÆgina 17, lInea 27 hasta la pÆgina 19, Ilnea 3 de la 

memoria descriptiva 

� En consecuencla, el presente capftulo reivindicatorio SI tiene sustento dentro do la 

descripciOn do la solicitud an estudlo. 

AdemÆs, el solicitante tamblØn le aclara a ese Despacho con relación a la objeciOn 

planteada an el punto 1) a) iii) de la acción oficial, qua el aparte de "resumen do la 

invenck5n" SI hace mención a peliculas multicapas, contrarlo a lo establecido por el 

seæor examinador. En dicho aparte, la presente solicitud menciona qua "En una 

modalidad, la invención so dirige a pelfculas multicapa microporosas quo comprenden 

una primera y una segunda capa microporosa. . En una modalidad mÆs especifica, la 

invención se dingo a peliculas multicapa microporosas quo comprenden una primera, 

segunda y tercera capas microporosas". 

Como so puede observar an el pÆrraf 0 anterior, este aparte no se relaciona Onicamente 

con pelIculas de dos capas, sino qua tambiØn se mencionan pellculas multicapas como 

as el caso do las peliculas de tres capas. 

Adicionalmente, como respuesta a las objeciones realizadas por el seæor examinador 

qua so relacionan con los dibujos de la presente solicitud, el solicitante presenta 

nuevamente dichos dibujos quo corresponden con los presentados inicialmenite con Ia 

solicitud de patente y so presentan tanto de modo electrónioo como fisico para una 

major vision do los mismos. 

P-545. 



Clarke, Modet & CO, 
V 

ACERCA DEL EXAMEN DE FONDO 

Dado que ahora la solicitud ha sido modificada y un nuevo capitulo reivind(catorio ha 

sido presentado, se solicita a ese Despacho proceder con el estudlo de patentabilidad 

basado en el Ctltimo capItulo reivindicatorio anexado. 

Agradezco continuar con el presente trÆmite. 

Seæor Jefe, 

�

DIUA RODR UEZ DAL MAN 
ADP/MRO/srch 
p-545 (7,L 
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FORMULARJO (JNICO DE CORRECCIONES V MODIFICAC1ONES 
2000-10 

1) SOLICITUD DE: 

D Corrección de error material IXI Modificaciôn a una solicitud 
2) Nombre: CLOPAY PLASTIC IDENT1FICAC1N 

/

SOLICITANTE PRODUCTS COMPANY 0 0 
/

C.C. NIT: 

Dirección: 8585 Duke 
/

Boulevard Mason, OH 45040 r rrDr 0 /Estados Unidos 
/

Nacionalidad o Domicillo: N(JMER0__../1 
Mason, Ohio, Estados Unidos 

Lugar de Constitución: Ohio, 
Estados Unidos 

TelØfono: Fax: 
E. Mail: 

3) Nombre: DILIA MARIA IDENTIFICACION 
REPRESENTANTE RODRIGUEZ DALEMAN 

"

0 APODERADO C.C. NIT: 
Dirección: Carrera 11 No. 86-
53 Piso 6 Bogota D.C. C.E. 0 OTRO 0 
TelØfono: 6181088 Fax: 

NUMERO: 41.654.882 6350824 
E. Mail: TP: 20824 CSJ 
infoccIarkemodetcom.co  

4) NUMERO DE EXPEDIENTE: 04022977 

5) DESCRIPCION DE LA CORRECCION 0 MODIFICACION SOLICITADA: 

Se presenta nuevo capitulo reivindicatorlo y dibujos 

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

7) Anexos: 
0 Comprobante de Ia tasa 
D Poderes, si fuere el caso 
D Certificado de Existencia 

y 

RepresentaciOn legal, cuando el soticitante sea persona Juridica 

N,mbre:DILIA RODRIGUEZ D’ALEMAN "J 
Firma22’’? 
CC.: 41 .654.882 TP: 20824 CSJ 
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REIVINDICACIONES 

1. Una pelicula multicapa microporosa, respirable, U: 

domprend

 

una primera capa externa de pelicula, una 

seurida capa interna de pelicula y una tercera capa 

externa de pelicula, donde la primera, segunda y tercera 

capas de pelicula son coextruidas, donde cada capa de 

pelIculacomprende al meros un r1leno formador de poro, 

volviendo cada capa de pelicula microporosa y respirable 

por medio del estiraxniento de la capa de pelicula que 

tiene el relleno formador de poro, donde la primera y. 

tercera capas externas de pelicula tienen un primero y 

tercer tamf1os de poro mÆximos, repectivamente, y la 

segunda capa interna de pelicula tierie un segundo tamaflo 

de poro mÆxixtto iÆs pequeflo que el primero y tercer 

tamafios de poro mximos y estÆ formado de una 

composiclón de polimero que compreride homopolimero o 

copoilmero de polIpropileno, y donde la pelicula 

rnulticapa microporosa es impermeable al llquido a 

presión atmosfØrica. 

2. La pelicula muiticapa microporosa de acuerdo a la 

reivindicacióri 1, donde la primera y tercera capas de 

pelicula estÆn formadas de una primera y tercera 

composiciones de poilmero, respectivamente, que consiste 

esencialmente de uno �o� mÆs polimeros seleccionados del 

grupo que consiste de homopolImeros de polietilØno, 

hômopolimeros de polipropileno, copolimeros deetileno y 

propileno, poli (etileno-buteno), poli (etileno-hexerio), 

poli(etilerio-octeno), y mezclas de dos o mÆs de dichos 

polimeros. 



3. La pelicula multicapa microporosa de acuerdo a la 

reivindicación 1, donde la �primera y tercera capas de 

pelicula estÆn formadas de primera y tercera 

coxnposiciones de polImero, res.pectivamente, y la 

composición de poli.mero de es una segunda composición de 

polimero diferente de la primera y tercera composiciones 

de polImero. 

4. La pelicula multicapa microporosa de acuerdo a la 

reiviridicación 3, donde cada capa. de pelicula comprende 

relleno formador de poro de carbonato de calcio. 

5. La pelicula multicapa microporosa de acuerdo a la 

re–vindicación 3, donde la primera y tercera 

composiciores de polimero comprende uno o mÆs de 

polietileno de densidad ultra baja, baja, lineal baja, 

media o alta. 

6. La pelicula multicapa microporosa de acuerdo a la 

reivindicación 1, donde la primera, segunda y tercera 

apas de pelicula comprende un primero, segundo y tercer 

relleno, respectivamerite, y el primero, Segundo y tercer 

relleno son el mismo. 

7. La pelicula multicapa microporosa de acuerdo a la 

reivindicacióri 6, donde la primero, segundo  ly tercer 

relleno comprende carbonato de calcio. 

8. La pelicula multicàpa microporosa de acuerdo a la 

reivindicación 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 rellerios. 



9. La pelicula multicapa micr>posa de acuerdo a la 

reivindicaciórI &, donde el priinero y tercer rellenos 

tienen primero y� tercer tamaæos prornedio de particula, 

re.spectivamente, y el segundo relleno tiene un segundo 

tamaæo promedio de particula mÆs pequeo que el pirnero 

y tercer tamai’os promedio de particula. 

10. La pelicula multicapa mirOporoa de auerdo. a La 

reivinjioacin 9, donde la primera capa de pelicula, la 

segunda capa .de pelicula y 13 tercera capa de .pelic1a 

comprendeP la misma óomposición de polimero. 

11. La pelicula mui.ticapa microporosa de acue4o a la 

reivindicain 10, donde el primerQ relleno, el segundo 

relleno y el tercer releio tienen l� misma contposición  

quiica. 

12. La pelicula xu1ticapa micpoosa �de  acuerdo a la 

� rejvjndicación 8,  donde el primero y tercer rellenos 

tienen cłinposiciones quimicas las cuales difieren de la 

composiciôn quimica del segundo relleno. 

3. La pelicula mtilticapa rnicroporosa de aCuerc.k .8 la 

reiindicación 8, donde la primera capa de peliuIa, la 

segtrnda capa de pelicula y Ia tercera capa de pelicula 

estÆn formadas de la misna coiposicin de polirner. 

� 14.. La pelicula rnulticapa niicrporosa de acuerdo a la 

reivindicación 1, donde Is primers y tercera capas de 

pelicula conprenc1ei primera y tercera cantidad de 

rell-eno, respectivarnente, y la segund.a caps de pelicula 

j �� �



L comprende una segunda cantidad de relleno diferente de 

ia pr–niera y tercera cantidade. 

15. La pelicula multicapa tnicroprsa dt acuerdo a 1 

rei,indIcacióri  1, donde una de las primera y tercera 

Capas do pelicula es laminada a una capa no tejicla. 

16. La pelicula multicapa microprosa do acuerdo a la 

reivindicación 1, donde la pelicula multicapa, es 

estirada por intermallado de dirección  cruzada (DC) y/0- 

de direcciór de mquina (DM). 

La pelleula multicapa rnicroporosa de acuerdo .a la 

reivindicaci6n 1, donde la pelicula multicapa e 

stirada por intermallado de dirección cruzada (DC) y de 

discción de zÆquiia (DM) rnicameite. 

18. La pelicula multicapa microporosa de acuerdo a la 

� reiidicación 1, donde la pelicula multicapa es 

estirada por interina11ado de dirección cruzada (DC) 
y

por orientacift de dirección de mquina (0DM). 

l. La pelicula multicapa niicroporosa de acuerdo a la 

reivindicación 1, donde la pelicula multicapa es 

estirada por intermallado de direcciön cruzada (DC) y de 

dirección de mquina. (DM) y por orientci6n de.dirección  

de mquiria (0DM). :. 

20. La pelicula multicapa rrdcroporosa de acuerdo a la. 

reivindicacióri 1, donde la pelicula multicapa es 

estirada por Orientación  de direcci6n de mquina (0DM). 
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SUPERINTENDENCIA DE INDUSTRIA V 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 
TrÆmite 002 
Evento 001 
Actuación 4JO 
Oficio  5938 
Folios 045 

Patente de Invención 191 

Via Nacional 
Via PCT (fase nacional) Rx 
No. Sot. Internacional 
Fecha de Presentaciôn Internal. 

Patente de Modelo de Utilidad J 

Cap. I EJ Cap. 11F  

PCT/US02125706 
13 de agosto do 2002 

Como resultado del examen de fonda, realizado con fundamento en el articulo 45 de la 
Decision 486 do Pa ComisiOn de Pa Comunidad Andina, se le comunica: 

1. Documentos estudiados 

1.1. DescripciOn: Folios: 32 a 74 tal como se radicO inicialmente 
Folios 189 a 227 tat coma so modificO el 29 de 

agosto de 2007 

1.2. Reivindicaciones: Folios 75 a 84 tal como se radicô inicialmente 
Folios �237 a240 modificaciOn fase Internacional 
Folios 228 a 232 tat como se modificô el 29 de 

agosto do 2007 
Folios 251 a 255 tal como se modificO el 7 de 

febrero de 2008 

1.3. Dibujos: Folios 85 a 88 tat como so radicO inicialmente 
Folios 256 a 262 tat coma se modificô el 7 de 

febrero de 2008 

1.4. Prioridad: 
Fecha 13 do agosto de 2001 
Pals Estados Unidos 
Nümero 60/312006 

Expediente 04-22971 11 de mayo de 2009 



2. Modificaclones (Articuio 34 D 486y Art. 22 Tratado PCT) 

Se aceptan las modificaciones realizadas por el solicitante toda vez que no ampilan el 
objeto inicial do Is solicitud. 

3. Objeto de la invenciôn 

� Titulo de Is solicitud deberia sor: Peliculas Multicapa Micro porosas 
� Las reivindicaciones I a 22 de Is solicitud en estudlo se refieren a una pelicula 

multicapa microporosa, respirable que comprende una primera cape extama 
do pelIcula, una segundo capa intema do pelicula yuna tercera cape extema 
do peilcula, donde capa do peilcula comprende a/ rnenos un reieno formador 
do poro, volviendo cada cape de pellcula microporosa y respirable por medio del 
estiramiento do Ia cape do pelicula quo tiene ci roieno formador do poro, donde 
(a primera y tercera capas extemas do peliculas tienon un primero y un tercor 
tamaæo do poros mØximos, respectivamente, y Ia segunda cape intema do 
peffcula tiene un segundo tame/lb de poro mÆximo mÆspequeno que elprimero 
y tercer tame/los de poro mÆximo y estÆ formado do una composiciOn do 
polimoro que comprende homopollmero o copolimero do polipropileno y donde 
Ia peilcula multicapa microporosa es impermeable al liquido a presión 
atmosfrica. 

� El anterior producto busca mejorar las peliculas microporosa conocidas en Is 
tØcnlca. 

� La Clasificaciôn Intemacional de Patentee (IPC) pars esta solicitud es B32B5/18. 

4. Determinación del Estado do la TØcnica 

� La fecha que so ha tenido en cuenta para determinar el estado do (a tØcnica es 13 
do agosto de 2001 

� Teniendo en cuenta Is fecha indicada se realizO Is bisqueda on et estado de Is 
tØcnica de documentos relacionados con Is solicitud encontrÆndose los 
siguientes documentos mÆs relevantes: 

NO Documento Titulo Fecha de 
pubkcaclón 

Dl FR 2802849 Multilayered microporous film and 29 06 2001 procedure for its 

D2 WO 9980050 

_manufacture  
High speed method of making 25 111999 microporous _film _products  
Microporous membrane with a 

D3 US 6235377 stratified pore structure created in situ 2.05.2001 
and process  

04 Us 6090441 Process for making reinforced three 16 07 2000 zone microporous membrane  

D5 US 6261674 Breathable microlayer polymer film 17 072001 and articles including same  

06 US 4863792 Multilayer laminate: of microporous 5091989 films 

07 US 5536413 Method for treating a parenteral 16 07 1996 emulsion containing medicament fluid  

D8 US 6264044 Reinforced three zone microporous 24.07.2001 membrane -

09 US 5955187 Microporous film with liquid triggered 
barrier feature  

Expediente 04-22977 11 do mayo do 2009 



NO J Documento  Titulo Fecha de 

21QL US 6045900 Breathable filled film laminate 4.04.2000 
Dlii US 6114024 Multilayer breathable film 5.09.2000 
fl. j  Varios documentos mÆs 

5. AnÆlisis de patentabilidad (Articuto 14 D 486) 

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

- una primera capa externa do pelicula, 
una segunda capa interna do peilcula y 

- una tercera capa externa de pelicula, 
� donde capa de pelicula comprende at menos un relleno formador do poro, 

volviendo cada capa de pelicula microporosa y respirable por medio del 
estiramiento do la capa de pelicula que tiene el relleno formador de poro, 

� donde la primera y tercera capas externas de peliculas tienen un primero y un 
tercer tamaæo de poros mÆximos, respectivamente, y Is segunda caps interna de 
pelicula tiene un segundo tamaæo do poro mâximo mÆs pequefio que el primero y 

S tercer tamaæos do poro mÆximo y 
� estÆ formado de una ôomposición de polimero que comprende homopollmero o 

copolimero do polipropileno y donde la peilcula multicapa microporosa es 
impermeable at liquido a presión atmosfØrica. 

El documento frances, Dl, relaciona una pelicula multicapa microporosa con at menos 
tres capas poliolefinicas (dos externas y at menos una interna) quo son impermeables a 
los liquidos, cada capa es fabricada con homopolimeros o copoilmeros que pueden ser 
de polipropileno. La capa intermedia (Ilamada B en dicho documento) contiene rellenos 
formadores de poro (ver pÆgina 11); las capas exteriores (A y C en dicho documento) 
tamblØn pueden ser polimeros poliolefinicos y en algunos casos pueden ser de 
polipropileno (ver pÆginas 13 y 14) e incorporan tambiØn rellenos quo en le 
procedimiento de formaciôn de pelicula forman microporosidades. Como se desprende 
do to anterior, el documento Dl posee en esencia todos los elementos enumerados en 
la reivindicaciOn principal do la solicitud colombiana. 

. El documento D2 relaciona un procedimiento do fabricación 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 conaiderar partir de dicho conocimiento para liegar a la mencionada solicitud 
colombiana, 

De la misma forma, cada uno de los documento 03 a Dilporaparte relaciona peliculas 
multicapa microporosas en las que in situ so fabrican dichos microporos. 

Do to anterior Se tiene quo la presente solicitud carecerla de los requisitos do 
patentabilidad para que so le conceda el privilegio solicitado, 

6. Conclusion: 

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

Expedients 04-22977 11 do mayo do 2009 





n-ltii.-yered, n.ircporc..s film,*imperme&ble toiiO.ics 
but permeable to air, specificaly to water vapor. 

More

 

specificilly,.thdl invention concerns a produre for 
the manufacture of a muitilyerud, inictoporous film that 
is trnpermeab..e to liquids, but p.rn1].e i water vapor, 
by cooxtrusion of thermoplastic cri;:iouthi, consisting of 
Yr.Ixtures Of olcinic noiyntr.r and/or copolymers,’ and, in 
some r.ases particle fillers, with every 3y.4 of said 
film a specific CO:r.pOwltiOTL. 

iie nv’:. .iOnaLly concerns i--61  ov�r U im with 
suiLii4yr d, - inicroporous trUctura, that is 

iapermeable to liquids and permeable to water vapor, as 
wel. as

 
the iolj.cd prcducts that associate said film to 

at least one unwoven fabric. and diaposabe hygienic 
products, such as dianors for infants, forinCor.t.flo!!I. 
adults, or feminine .hygiene products, making use c id 
:rcrcorous film ar.dRr te rolled product. 

The films obtained usina nolvwors Are nAtrailV 
-. irrmr..ibl t liquids and to water. vapor. They 

-- _________________ -- 
54:MUtTAYEREDMtcRQPOROUS FDA ANoPROcEDuRE FOR tTS 

FR2802849-A1 MAJUFAOTURE c"�.tjtit,� .. iurji.i:� barrier to these nlatrtu.:.. When 
57. these barrier – urns are used as components of ths1:ubic� 
The ftwertumcoe sametflodcmanuurectamuftileyereQ sanitary products, such as diapers for infants or p3lya.Qrinic fi1m that Is inpermeable to Id bit perrreable to 955 by 

incontinent adults, or feminine hygiene products, they 
y 

can cause skin irritation, a certain degree of 
discomfort, as the moisture cannot escapefrom the 

-Skin lar.A’ conla’s at least one  tomeptswcyoIeni:copolymer 
erWorone grafted p:olccp0IymerwitnamoauieEbdow 5Smpa oroduct wher it is n use. Thus, thsre have been 

IASTM no. a82J, ruity beaen 1.5 d 109110 mm IASTM U 123&at particular. research efforts in the area of films to be r 
19C and 23’C) and awaterVapor Vmnsmisshn speed ofa  toast 1u0 

. 

in usea in dIapers for infants and for incontinent adults,- 
gIm’4hal38’C and 90% relativ id ohumity: 

. as well s in feminine hygiene products, focusing on the ayer .6 has at least one horn po’ymer anW emma Ihem:mpasti: The contra! 
=60pctycielinb. 51 Isast one partce fier, and, in some cas. on armors breathability of the film, its tactile fee 

, partic-.ilarly 
for the external film (backsheet). 

-The srJadhesion yer .0 contains at least One adheSion bofldng ugant 
andlorofle thermcplasdc poiyoler’iC homoPol1marandIocoP0Iymar. and at 

Several orocedures have been developed for the.. 
rnanufnture of ..polymer.  films that are impermeable to 



2802849 

water but permeable to water vapor (gas permeability) 
with a heightened transmission speed. 

These procedures, for the most part, have succeeded in 
producing films that are breathable (due to their gas 
permeability), making use one or the other means that 
allows the physical creation of microperosity in said 
films, or using specific polymers, such as hydrophilic 
polymers, the chain structures of which facilitate both 
the absorption 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 frequently 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 
film, then, in the second step, subjecting the film to 
longitudinal 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 small to prevent the passage of liquids, 
while permitting the transfer of gas (waterVapor) 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 microscopic 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 film, i.e. the mass or volume of gas 
transferred through the thickness, per unit of surface 
and unit of time, in well-defined environmental 
conditions. 

2802849 

In addition, gas-permeable (breathable) films that are 
impermeable to liquids can have a unilayer structure, 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 

polymers, which, for this reason, require the presence of 

polar functional polymers in order to be assembled into a 

film. These multilayered films 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. 

Examples of such multilayered films that are breathable 
but impermeable to liquids have been described in 
numerous documents. 

Patent US 5,,l64,.258 describes a multilayered film that is 
permeable to water vapor, which features external layers 
produced in a microporous hydrophobic polymer material 

and a core layer made of hygroscopic polymer material, 

which, when dry, shows a very substantial oxygen-barrier 
capacity, but which loses this property when moist. This 
multilayered film also features adhesive lagers placed 
between the external layers and the core layer. This 
patent provides that the water vapor transmission speed 

for the external layers must be approximately 500 
9/n2/24h, in order to be able to evacuate the moisture 

resulting from sterilization treatment. Thus, the 

multilayered film is specifically adapted, for application 

to packaging (requiring an oxygen barrier), and cannot be 

used in the area of sanitary applications or hygiene. 

Patent US 4,828,556 describes a multilayered structure 
consisting of a breathable 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 
film or rolled with a .previously manufactured polyvinyl 
alcohol film. 
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No supplementary adhesivity is necessary, as the 
polyvinyl alcohol film acts simultaneously as both an 
adhesive layer and as a water vapor-permeable layer. 

Patent us 4,758,233 also describes a breathable 
multilayered structure that forms a barrier to liquids, 
which features a 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 a continuous film, obtained 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, but it can be traversed, through its thickness, 
by water molecules because such water molecules are 
removed in the polymer material. 

Instead of a film obtained by coating, the continuous 
film may be a previously formed film, 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 
material is a polyvinyl alcohol. 

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

The international patent application n W097/04955 
describes a method of obtaining a breathable film with 

a

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 layers 
are obtained by means of two 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 originating in the. 
layers that constitute the skin and the core of the 
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breathable film, in order to allow for these three 

layers to adhere to each other. 

All these methods for the manufacture of multilayered 

films present substantial problems (of manufacture, 

certain of which are’mentjoned below. 

- First of all, hydrophilic, or water-soluble, 
polymers, used as raw material for the manufacture 
of an impermeable but breathable film, have a very 

high economic cost, compared to polyolefins, which 

are simultaneously used in the structure of said 

film; 
- Secondly, these symmetrical multilayered structures 

are not specifically designed to 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   multilayered 
film are technically critical, and difficult to 
adjust., due to the deviations in viscosity that 
exist among the different families of polymers of 
which the various layers are made; 
Finally, the coaxtrusion procedures for the 
manufacture of a multilayered film are difficult to 
carry out when, for productivity reasons; they must 
be carried Out rapidly. 

Object.ves of the Invention 

Thus, the invention pursues a number of objectives with 
view to eliminating the aforementioned problems. 
Throughout the description of the object of the 
invention, the gas permeability of the film 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 liquids but permeable to water vapor 

N 
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Of tbotnveatS.on 1., pemtene-1, hexene-1, 4-methy1pentene-1, heptene-L, and 
octaite-1 

According to the -invention, the extrusion step, in the 
course of which the precursor .film 18 tDfUtdr inclUdes (F1 rcopolyrneric propylene polymers   include k 
the simultaneous coextruston of at least three layers 4-

..popyiene_homopolyrnera propylene copolymers with 
A 5," and "C, the thickness of each of which eyame, 

expressed 15 terms of th percentage of the total contonofliers from C4 to ClU Flor the propylene copolymers, 
thickness of the breathable rni1tiiayered film are theone or more a1pha’o1efinic comonomers can be used The 
following.:.alpha-d1afinic propylene copolymers muSt have an alpha-

olefin content of between 0.1 and 40% by weight. When 
froS approvimately 5%  to. approximately 30% of using polypropylene copolymers they ate prefezab.y to be 

- thickness for layer "" ; chosen from the group of ethylene-propylene copolymers. 
-.

 
from approximately 40% to approximately 90% of 
thickness for layer "9 and the polymers and/or copotymess of central Layer B" are 
frOa apprcxiniate1y 5% to approximately 30% Of chosen in such a way an to maintain a fluidity index 

%thickness for layer ’C." based on the 4eit.rlOw Index(MFI} between 0.2 and .15 
p/10 mitt, measured based on .a rafe.reit6vi load of 2.16 kg, 

Said layers ’A ’ ’," and C" are entirely composed 01 a reference temperature of 190’t for polyethylenes and 
polyolefinic materials 230 C for polypropylenes with a standard orifice ASTM 

.

... 
. standard 0 123$). . ..

CcntvÆl Layer ,E" 

For the cast prdcess, the fluidity Index Caii vüy from 
dcotding to the invention, central. layer B wiieh is 0,8 to 15 quO min, and for the blown process from 0 2 

made uiipgporou by drawing re -xm tledst one to 10 0 q/ił mm n. 
hoctopoerarid/or,  one polyolefirtth.cópolympr  and at. -
least One particle tiller, and in none cases One or However, the central layer S is preferably manufactured 
more -polyolafin-based e1sstoaters These hiagp4.yriers Ot from a linear polyethylene with Weak density’. 
copolymers are-chosen from i group made up of honlo-
r7lericpoiyetyenes, preferably low_denaitty All these polymers or copolymnets can be formulated with 

linear pnlyethylenee and/or honio- and/or co polymeric 
# slip agents and anti-blocking agents, as well as with 

Po1yPropylenes.f ... . antioxidants and stabilizers. 

When honto- or cepolytteric ethylene polymers are used, (Ai’ the 
they are chosen from among thOse which have a density -� cQntairis at least one particle filler 01 30 to 80% 
between .0.9l5kg/xs and 0,965(kg/nt3) ASTh standard ... -.. 

.

weight 
1505 densIty expressed in kg/rn3) and preferably in the of said partm.dle filler and the polymer material 
.ower-density range *1 0 p1.5 (kq/mSj to 0.935 (kg/m1 

..

.. 
: . . 

se.partlefil1es_known in the state of ’the art ca 
.

Low-density 4near pal -ends have a density between come from all organic or non-ogaIuc materials with a 
0.890(kg/rn3) and 0 940 (kg/m’),and can be chosen from weak affinity for water by nature or obtained by 
the group of ethylene copolymers and aipha-olefinjo appropriate treatment, and a rigidity by opposition 
cow0000lers such as those from C4 to CLO which can be the elasticity, of the polymer material/ 
obtained a g via.:.caizalytic polymerization in the 
presence of. a catslyst. such as a isethallocene, or t The Organic particle fillers can include, for example, .� 
other niCthods These coittonomers from C4 to ClO are polymers with a high fusion point and/or a high 
chosen, preferably, front the group consisting of butene- viscosity, and particles with a Size compatible with the 

drawing step of the procedure. Such polymers include, by 
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way of exampe polyethylenesj polypropylenes 
compause larger quantities of fillers can cause 

polyatnides, polyesters and polyurethanes with high 
problems during miciztg and cause significant losses in 

density and an extremely high molecular weigTht breathability for the fiI 

This is why the quantity of particle fillers in the 
as barium carbonate calcium carbonate magnesium1 

composition Jof the layers according tO the invention must 
arbonate magnesium 

be between approximately 0% end 80% by weight based on 
sulfate metal 

the total weight of the polymer material and the filler 
magnesium hydroxide metal oxides such as calcium oxide, the ’Mean diasteters of the particle fillers used in the 
magnesium oxide titanium oxide, titanium dioxide 

invention ate c1osOtI between 0.5 and 5 microns 
inc oxide or other particulate materials 

preferably between P.S. and 2.2 microns for the central 
aOlin talc, silica 

layer "B for films with a thickness between 20 and 100 
4luminum  and zeoiites 

microns before drawing 
--------------------------- -""--

The non-organic particle fillers are preferably chosen 7,The polymer materials and fillers used in this invention 
from the group made up of calcium carbonate hFtum can be mixed by various known art methods 
sulfate silica,.alumina kaoi, _an& tale----

According to the inventioz the elastomers used in 
Calcium carbonatq is especially preferable due to its(central layer "8" are chosen from the group madeup of 
economic cost its whiteness its inertia, and its ethylene-propylene rubbers (EPR) modified ethylene-
availability propylene-diene (EPOM) styrene-but-adiene-styrene { SBS) 

styrene-ethylene -butadiene- styrene (SERS) rubbers Non-organic particle fillers (such as calcium catbgnate) 
styrene-butadiene (SBR), styrene-isoprene--styrene (SZS can be surface treated in order to make them hydrophobic 
rubbers butyl rubbers (BR) nitrile rubbers (ZSR) and to improve the bond between the filler and the.hydrogeno-nitrila-butyl rubbers and polyvinyl acetate 

polymer Calcium stearate which is used in food is a 
or used accordingly with a mixture teither.iia a reactor 

preerred coating (4owever other coatings are possible 
or by extrusion) of polyethylene and/or semi-crystalline 
propylene with at least one other elastomer, such as Although the quantity of particle fillers inserted in 
e.g., polyethylene/ethylene-propylene rubber (P/EPR) central layef "B" has already been mentioned above it is 
modified polyethylene/rubber mgdified ethylene-propylene-desirable to state more precisely the reasons for the 
diane (VE/EPIJ1’j) It is also possible for the e)astomeric weight percentage limi tat ions mentioned above..,fraction to be partially or completely reticulated or, 
for it to belong to the polypropylene (homopolymer) group uanciy9 particle fillers added to 
with amorphous send-crystalline blocks and copolymars of iepends on the desired properties of the breathable 
propylene/ethylene or alpha -olefin with amorphous semi-which must have inter lia good tear resistance 

ufficient water vapor transmission speed as well-_ 
as 

crystalline blocks 

’ufficient elasticity !awerer-,�rtappears--tftat--a-ti-lm 
All thesepolymers or copolymers can be formulated by 

_Sufcanrfiihtly-breathable when it is manufactured 
introduction of various agents such as slip agents with a quantity of fillers below approximate.i’3j,y_ 
anti-blocking agents antioxidants and stabilizers weight of the polyalefin-filler comg4. Thus the 

Oinimum  of y weight is necessary- ensure 
Accordinq to the invention as the central layer ’LB" is 

the creation of useful microporosity in the film. during 
the thiOkest and as it is not in contact with the lips 

rawing Furthermore it appears that films cannot be 
of the nozzle"it can be used to recycle the waste 

sed with a quantity of fillers greater than -i--- 
material from multilayered material recoveted during th 

apromirnateiy 80% by weight procedure before drawing g or after drawin or 
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potentially after the assembly. stages The quantity ° ’The ethylene copolymers and at least one polar  comonomer 
multilayered materials recycled in the central layer "B cnsist of at most 30% by weight of comonomer. A 
can vary from 0 to JOS by weight and is preferably comortomer content of more than 3)% by weight 
between 0 and 15% by weight copolymerized with ethylene, causes odor and adhesion 

problems 
Skin. Layer  

The ethylene copolymers and at least one polar coinonomer 
According to the invention the microporous skin layer must have a fluidity index between I and 10 9/10 aiin in 
"A" consists of at least one polyolefinic copolymerwith standard conditions (t4I standard ASTM ) 1238 - 2.16 kg 
a module mot-le -tham--G iLR82-).-. This copolynter 190"C) 
scis ’from the group consisting of ethylene- and/-oiJ 

grafted r The grafted polyolefinic polymers used in the manufacture 
of layer "A" can be manufactured bychemical grafting by 

Some such pclar copolymers and grafted polyolefinic means of acrylic acid methacrylic acid inaleic 
polymers show differing levels of crystallinity from anhydride and elkyl acrylates and methacrylates in which 
those of the homopolymer versions they present greater the alkyl is a hydrocarbon chain from Cl to C8 
water vapor transfer properties and improved tactile 
softness for the layer referred to as "A The fluidity index of such grated polymers is within the 

same range of the aforementioned polar copolymers 
The gas and eater vapor permeability of said layer A" is 
measured by the water vapor transmission speed (expressedAll these pblymers or Copolymers can contain slip agents 
in g/m2/24 hours at a given temperature and a given and anti-blocking agents as well as antioxidants and 
relative humidity, e.g. at 38 C and 90% for a given stabilizers 
thickness) 

Skin/Adhesion. Layer "C" 
The tactile softness properties are measured (according 
to the tactile test ASTM 0882) by a module E, which muStfWccording to the invention, the ski.. -51--?i? 
be below. 50 mPa)which will become microporous by drawing includes at 

least one adhesive binding agent and/or a homopolymer 
The polar ethylene copalymer used in the manufacture of 6d/or a thermoplastic polyolefinic copolymer and t 
layer "A" is a copolymer composed of ethylene and at least one particle filler. 
least one polar comonomer Chosen from the group made up 
Of the family of vinyl esters and the family made up of These polyolefinicpolymers are chosen from the group 
the acrylic and niethacrylic acids and esters. In a made up of polyethylenes, and preferably low-density 
preferred method, the polar comonozasr can be chosen from. linear polyethylenes and/or polypropylenes and/or 
the group made no of vinyl acetate vinyl propionate ethylene-propylene and ethylene and alpha olefin.: 
acrylic acid, methacrylic acid and their esters as well copolymers 
as acrylates with 4 to 8 carbon atoms such as methyl 
acrylate ethyl acrylate n-propyl acrylate isopropyl The polyolefinic homopolymer and/or copolymer components 

acrylate n-butyl acrylate t-butyl acrylate isobutyl of the microporous skin layer "C",are low-density linear 
czylate and methacrrylates with 4 to ..8 carbon atoms polyethylenes,.with densities between 0;880 (kg/rn3) and 
such.as n-propyl methcrylate, isopropyl zuethacrylate, fl- . 0.940 1kg/nt3), ethylene.copolymers ani alpha-o].efinic 
butyl methacrylate, t-butyl methacrylate, and. isobuty.L . . . 

. Comoflomers, such as those in C4 to Clo . and/or a 
methacrylate One or more of these c000nomers can be used polyethylene with density between 0.915 (kg/m3) and 0.965 
simultaneously.(kg/m31 preferably betweefl 0 915 (kg/m11) and 0 935 

(kg/rn3) and/or a polypropylene and a propylene or 
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ethylene copolymer preferably chosen from ,:a group of Coenntr"Lon Procedure and Method of Manufacture of A 
aleatory-block Copolymers raatbable Mutti1ayred Wilm 

The current market evolution leads to more functortal The ztulti.ayered precursor film is extruded in a nozzle 
requirements for such breathable films that are 

and affixed onto the cooling wheel by means of a vacuum 
impermeable to liquid and include a coating that is soft box and/or an air-knife The multilayered precursor is th 
to the touch and the ability to be  assembled on uiwoven 

en reheated and drawn between at least two systems of 
fabrics As in the maority of cases. the rfliCrOpOroUS drawing wheels (primary and secondary) A thermal 
films have a modest capacity for extension and too weak a stabilization stage is integrated into the manufacturidg 
resistance to tearing They are frequentIV combined with line in order to release the tensions created in the 
a substrate that can be for example an unwoven fabric film during the drawing stage 

According to the invention the adhesive/bonding agent Another stamping stage and a stage of embossing of the 
present in the skin/adhesion layer ’CI is chosen from the film can alSo be included in the invention 
group of ethylene copolymers polar or nonpolar 
comonomers propylene copclymers and polar or nonpolar. Coextruazon Procedure 

/

Cast ’i1m 
oomonomers and/or grafted (ethylene- or propylene-based 
homopolymers or copolymers As stated above, thS procedure Consists 

The nonpolar -copolymers can be chosen frxn the group of 
- of the si*mzlteneous cottextrusion of at least 

elastorn4rs described above for central layer "S_" the one pracusor film with three layers frost a 
adhesive/bonding agent is introduced into the composition nozzle saidprecursor film having at a 
of "id layer at a ratio of 2 to 20% preferably 5 tO 15% minimum the following structure "A" ’B 
by weight "C" or "A" "8, "A or "C" "B" "C with "A" 

being a skin layer B" a central layer and 
The polar copolymers oan be chosen from the group C"a.tipijier_biwfl-ny 5kitilayOr 
described above for the skin layer -A..:" g’id of aubse5nfl-r.awg�sndcoextruded 

a precursor; film in order to form 4 According to the invention the skin/adhesion layer C the breathable multi-layered film 
thcludes 30 to 80% by weight, and preferably 45 to 55% by microporas in the central layer and theskin 
waight in particle fillers. .� layers, the various layers being formulated to 

These va#qusw fillers mentioned above for layer 11B,- 
include organic and mineral fillers buk are 

-tkllowsior the passage of water vapor but 
preferably  substantiallvpes the passage of liquid 

selected from the group of mineral fillers that includes 
calcium carhonate barium sulfate siliga, alumina,Conventional methods of manufacture of multilayered or 
kaolin talc with particular preference for calcium sheet films can be easily modified in order to allow for 
carbonate.The average diameters of the particle fillets the use of the invention Thus i. the multilayered Itim can 
are between 0 2 and 3 microns, and preferably 0 8 and 1 be obtained using a coextrusion line for a cast film or 
microns for the Skin/adhesion layer "C -:in order to givea coextrusion line for a blown cast flItS 
the narrow gauge to the extremity of said layer "C 

e Ti02 (or ther igments) is possib le, 
For the cast film..coextivaion procedure, the fusion . .
temperature of the polymer material can be adjusted 
between approximately 20O .0 and 250 -C. -in accordance with 

All these polymers can be formulated: by known art tSethods .
the adjustment of the nozzle temperature 

....

for better thermal stabilization 

\
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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 vacuum box, as described 
above. The multilayered precursor film is rapidly cooled. 
The temperature of the multilayered precursor film, when 
the cooling wheel is removed, is between 15 C and 60 C. 

Coextruejon Procodure for Blown Cast Film 

The breathable multilayered film can also 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 cooled by air via an air 
ring. 

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

The height of the cooling line (the cooling line 
corresponds to the change in dry foam resulting from the 
solidification of the fused polymers is an important 
parameter to control. The height of the cooling line is 
normally between 10 and BO cm from the nozzle surface. 

Another parameter in the procedure that must be 
controlled is the blow proportions corresponding to the 
relationship between the diameter of the bubbles 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 
film, 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 precursor film. 

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

Build-up in the Nozzle 

When a single-layer film with particle fillers is 
extruded, the filler material moves on the lips of the 
extruder nozzle, blocking the extrusion procedure; 

0 263 
is
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Depending on the temperature, the shape of the nozzle, 
the opening of the nozzle, the nozzle, the length of the’ 

lip of the nozzle, and the composition of polymers and 
particle fillers to be extruded, the nozzle-level 
movement 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 quantity of 
fillers, alter 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 to 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 
simultaneously present, the phenomenon of build-up on the 
nozzle will accelerate and become a significant 
disturbance. 

Thus, as mentioned above, one of the objects of the’ 
invention is to control the amount of material build-up 
on the nozzle, while deeerating the fused polymer that 
enters into the formation of every layer, in order to 
eliminate any humidity or volatile materials present in 
it in the course of extrusion.. 

Another object 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 to control the formation of 
holes, thereby giving the film its microporosity. 

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

Use of Recycled Materials 

The cut-off edges resulting from the production of the 
breathable film can be recycled in the central layer. 1 
Thus, it is desirable to deaerate the recycled material, 
which may contain enclosed air. This deaeration operation 
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is carried out in an extruder dedicated to recycling and 
equipped with a means of deaŁration. 

The polymer raw materials and particle fillers can be 
dried as desired prior to extrusion, as can the raw 
materials that contain hygroscopic fillers. 

Drawing 

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

According to the invention, the extrusion and the said 
drawing stages are carried out in such a way that the 
microporous multilayered film obtained has a thickness of 
no more than 40 microns, and, preferably, no more than 25 
microns. Before being drawn, the multilayered precursor 
film that exits to the cooling wheel, is reheated to an 
adequate temperature for drawing, and than drawn to form 
a breathable multilayered film. 

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

Drawing is carried out 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 between 20 C and 95 C, and the 
drawing ratio is between 1:1.5 and 1:6. 

The drawing of the multilayered precursor film can be 
tarried out in one or more stages, followed, 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 
e.g. starting with an 80-micron precursor film, a 
narrower, 20-micron film, 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 and exit wheel systems is measured 
between the wheel systems at the entrance and exit of the 
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drawing zone. In addition, the greater the distance 
between the wheel systems, the more significant the 
reduction of the width of the film. 

Finally, after it has been drawn, the breathable film is 
thernttcalLy stabilized by the release 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 90 C for polyethylene and 30 C and 120 C 
for polypropylene. 

The multilayered breathable film according to the 
invention can also be subjected to an embossing stage’ 
after drawing. This embossing gives makes the film softer 
to the touch and reduces shine. This embossing takes 
place between two adjusted wheels at a temperature of 
between 35 C and 100C. - 

Use of the Film 

The breathable multilayered film according to the 
invention has a water vapor transmission speed of at 
least 500 g/m2/24 hours (at 38 C, 90% relative humidity), 
preferably between 2000 and 5000 g/m1/24 hours (at 38 C, 
90% relative humidity), without losing its impermeability 
to liquids. - 

The breathable multilayered film according to the 
invention can be used in the manufacture of the backsheet 
of diapers for infants or incontinent adults, and, 
disposable hygiene products, or assembled by tolling with 
an unwoven fabric and used as a rolled product for the 
backsheet of diapers for infants or incontinent adults, 
and disposable hygiene products. According to the 
invention, the multilayered breathable film has a 
thickness of less than 40 microns and preferably less 
than 25 microns. 

Example 1 

According to the invention, this example concerns the 
manufacture of a microporous, multilayered film with an 
asymmetrical "A," 5" structure. The film can be utilized 
as a backsheet in disposable hygienic products. Layer 
"A," which consists of an ethylene copolymer and methyl 
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and an elastoneric phase. The fluidity index 
was 8.0 gilD mm (t4F1 ASTM standard 0 1238 - 
2.16 kg - 230 C) and the fusion point was 
approximately 140 C measured by differential 
scanning Calorimetry; 

- The Borealis "Daploy }14S hOE" is a reinforced 
polypropylene with a high fusion point. It is 
a homopolyner 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 various polymer materials. The 
fluidity index is 5.0 quO mm (NFl ASTM 
standard D 1238 - 2.16 kg - 230 C) and the 
fusion point is approximately 163 C; 

- The English China Clay (ECC) "Filmlink 400" is 
a ground, moist calcium carbonate (CaCO3) 
filler with an average diameter 050 of the 
particles of’1.2 microns. This filler 
possesses a hydrophobic coating of 1% and an 
Birepho (brightness ISO) of 90; 

- The Dow "Dowlex 2035" is an octene-based 
linear polyethylene with a fluidity index of 
6.0 gilD 

mm (NFl ASTM standard D 1238 -2.160 
kg - 190 C) and a density of 0.919 (kg/rn3); 

- The Atochem "Lotryl 20 N308" is an ethyl 
(methacrylate) copolymer with a fluidity index 
of 8.0 gilD mm (NFl ASTM standard 0 1238 - 
2.16 kg 190°C) with a methyl isethacrylate 
content of 20%, formulated with slip agents 
and anti-blocking agents, in order to 
facilitate 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 recycling extruder. 

The raw materials were formulated in order to be stable 
to heat according to known art formulations. 

24 
2802849 

The CaCO3 was pre-mixed in the "Dowlex 2035" LLDPE 
formulation and in the "Daplen N20333" and "Daploy NM 

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 film. 

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 a suction device. 

The temperatures of the extruder were set between 180°C 
and 230°C; the adapter and nozzle temperature are 
slightly above 235C. An automatic nozzle was used to 
test the gauge precisely. This achieves a tolerance below 

– 4%. The fusion temperature was measured at 
approximately 230°C. 

All the fused polymers coming from the three extruders 
were thoroughly deaerated by setting the deaeration 
device, on/each extruder, to a vacuum level below 200 
millibars. 

The multilayered precursor film with a thickness of 80 
microns was produced at a line speed of approximately 25 
rn/mm. After being drawn at a ratio of 4:1, the film 
reached a thickness of 20 microns and a breathabi1ity of 
approximately -2500 gim2/24 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 film. The good deaeration conditions on the 
extruders made it possible to avoid the build-up usually 
noted on the nozzle, even after B 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 CacO3 
deposits on the wheel. 

The cut-off edges were extracted from the procedure 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 view 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% CaCO3 and 26% Vow "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 20 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 deaeratinq 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 observed on the nozzle, even 
after 6 hours of Continuous operation. 

After drawing at a ratio of approximately 3:1, the 60 
micron, three-layer precursor film attained a thickness 
of 20 microns at a winding speed of 90 rn/mitt. 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 one 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 invention. 

Table 3 

Distribution 
thickness 

10% 80% 10% 

Lpymer Layer "A" I LLayer  
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formulation 
in each layer  

Polymer 1 100% EMA 50% LLDPE 100% EMA 
"Lotryi. 20 "Dowlex 2035" "Lotryl 20 
MBOS"  M80E2 

Polymer 2  

Filler 48% CaCO3 
"Flmlink 

Additive  2% TiO2  

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 of the 
various layers and shown in Table III, are described in 
detail below: 

The line speed was approximately 20 m/nim for the 
production of a 100 micron precursor film. The drawing 
ratio was approximately 4:1, producing a 25 micron film 
at a winding speed of 80 rn/mm. 

The temperatures of the extruders that feed layer "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 to 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/m/24 hours (at 38 C, with a 
relative humidity of 90%). 

The build-up on the nozzle was substantially reduced, as 
no sign of build-up was noted on the nozzle even after 12 
hours of operation. No CaCO3 was noted on the cooling 
wheel or on any other wheel of the machine. The addition 
of TiO2in the central layer improved the opacity of the - 
film. 

Example 4 



29 
2802849 

This example concerns the manufacture of a microporous 
multilayered film with a symmetric "P.," "C," "B," "C," 
"A" according to the invention. 

Distribution 110% 15% 50% 15% 10% 
of thickness I    
Polymer Layer Layer "C" Layer "B" Layer "C" Layer 
forinulati8n "A" -A-
in each 
layer  
Polymer 1 100% 30% 48% 100% 

E14P. RAHECO PP RAHECO PP EMA 
"Lotryl "Daplen "Daplen "Lotryl 
20 (2033" K2033" 20M808" 
M308"  

Polymer 2 
- 20% PP 20% PP  

copolymer copolymer 
"Adflex "Adflex 
X102S"  X1025"  

Filler 50% CaCO3 52% CaCO3 50% CaCO3 
"Fjlmlink 1 "Filmlink "Flimlink 

1. 400" 520" 400"  

The various materials used in the manufacture of the 
various layers and shown in Table IV are described in 
detail below: 

Montell "Adflex X102S" is an elastozneric polypropylene 
copolymer with a fluidity index of 8.0 g/10 nun (MEl ASTM 
standard 0 1238 - 2.16 kg - 230 C) and a density of 0.890 
(kg/m’. It allows for compatibility among polymer 
materials, thus improving adhesion between layer "A" and 
layer "B." In addition, it provides a greater degree of 
softness to the touch. 

The extruder feeding layer "A" was set to a temperature 
of 220 C. For the extruder feeding layers "8" and "C," 
the fusion temperature was set to 240 C. 

An 80 micron precursor film was produced at a speed of 25 
rn/loin, the film was drawn at a ratio of approximately 
4:1., with a view to obtaining a breathable film of 
approximately 20 microns thickness. 
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12% of material recycled on line was added to the central 
layer "B." The recycled material was previously 
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 
hours of continuous operation. No CaCO3 was noted on the 
wheels. 

The film had a water vapor transmission speed of 3200 
§/m’124 hours (at 38 C with a relative humidity of 90%). 

Claims 

Method of manufacture of a polyolefinic film with a 
multilayered structure, which simultaneously has the 
properties of being permeable to water vapor and 
impermeable to liquids, including the steps of: 

- The simultaneous extrusion, from a nozzle, of 
at ’least three layers composed of thermoplastic 
polymer materials, forming a precursor film 
with, at a minimum, the following structure: 
"A," "B1" "C," or "A," "B," "A," or "C," "8," 
"C," whereby "A" is a skin layer, "B" is a 
central layer, and "C" is a skin/adhesion 
layer; 

- The drawing of the precursor film with multiple 
coextruded layers, forming the multilayered 
film that is permeable to water vapor but 
impermeable to liquids, 

in which: 

The skin layer "A" contains at least one 
thermoplastic polyolefinic copolymer 
and/or one grafted polyolefinic polymer, 
which has a module B below 50 mPA (ASTM 
standard no. 882, 15 micron cast film), 
a fluidity measure by "Melt Flow Index" 
(MEt, ASTM standard 0 1238 - 2.16 kg, 
190 C for polyethylenes and 230 C for 
polypropylenes). between 1.5 and 10 g/10 
mm, and a water vapor transmission 
speed of at least 3.00 g/&/24 h at 38 C 
and 90% relative humidity; 
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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 agent and/or 
one homopolymer and/or thermoplastic 
polyolefinic copolymer, and at least one 
particle filler. 

2. Method according to Claim 1, characterized by the 
fact that the extrusion stage includes the 
simultaneous coextrusjn of at least three layers 

"U," and "C," the thickness of each of which, 
expressed in percentage of the total thickness of 
the breathable multilayered film, are: 

- between approximately 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 

3. Method according to Claims 1 or 2, chaacterized by 
the fact that the hoznopolymers or copolymers 
entering into the composition of the central layer 
"B" are chosen from the group including homo- and/or 
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 0.915 (kg/m3) 

and 0.965 (kg/zn’) (ASTM standard 15105, density 
expressed in kg/m3), and preferably in the lower-
density range of 0.915 (kg/m’) to 0.935 (kg/m3). 
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5. 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 
(kg/M3) and 0.940 (kg/m3), and preferably chosen 
from the group of ethylene copolymers and Cd to C8 
alpha-olefinic comonomers. 

6. Method according to Claim 5, characterized by the 
fact that the Cd to dO alpha-olefinic comonomers 
are chosen from the group including butene-1, 
perztena-1, hexane-1, 4-methylpentene-1, )zeptene-1, 
and octene-l. 

7. Method according 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 copolymers with Cd to dO 
alpha-olefinic comonomers. 

S. Method according to Claim 7, characterized by the 
fact that the propylene and Cd to CID alpha-olefin 
copolymers have an alpha-olefin 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 "U" are chosen in such a 
way that their fluidity index, measured by the "Malt 
Flow index" (MEl) method, is between 0.2 and 15 g/10 
mm, measured based on the reference value of a load 
of 2.16 kg, a temperature of 190 C for polyethylenes. 
and 230 C for polypropylenes, with a standard 
orifice (ASTM standard 0 1238). 
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1flJ4ethod according to at least one of Claims 1.- 9, 
characterized by the fact that the central layer "B" 
contains at least one organic or mineral particle 
filler, at a proportion of 30 to 80% by weight, and 
preferably 45 to 55% by total weight of said 
particle filler and the polymeric material. 

ll.Method according to at least one of Claims 1 - 10, 
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 (CPR), modified ethylene-
propylene-diene (E0M) rubbers, styrene-ethylene-
butadiene (BBS ) rubbers, styrene-ethylene-butadiene-
styrene (SEBS) rubbers, styrene-butadiene (SBA) 
rubbers, styrene-isoprene-styrene (SIS) rubbers, 
butyl rubbers (BR), nitrile rubbers (NB R), 
hydrogeho-nitrile-butyl rubbers, and polyvinyl 
acetate used alone Or in a mixture, with 
polypolyethylene and/or semi-crystalline propylene. 

12.Methcd according to Claim 11, characterjed by the 
fact that the elastomer fraction is chosen from the 
group of (homopolymeric) polypropylenes 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.Met)iod according to at least one of Claims I - 13, 
characterized by the fact that the central layer "B" 
is used to recycle the waste material of the 
multilayered materials recovered in the procedure, 
before drawing, after drawing, or after assembly of 
the film. 
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15.t4ethod according to Clait 14, characterized by the 
fact that the quantity of recycled multilayered 
waste material in central layer "B" varies from 0 to 
30% by weight, preferably between 0 and 15% by 
weight, relative to 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 polyolefinic 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 "W’ is composed of ethylene and 
at least one polar comonoiser chosen from the group 
made up of the family of vinyl esters and the family 
of acrylic and methacrylic acids and esters. 

18.4ethod according to one of Claims 16 and 17, 
characterized by the fact that the polar ethylene 
copolymer includes at least one comononer, 
preferably chosen from the group made up of vinyl 
acetate, vinyl propionate, acrylic acid, methacrylic 
acid, methyl acrylate, ethyl acrylate, n-propyJ. 
acrylate, isopropyl acrylate, n-butyl acrylate, t-
butyl acrylate, isobutyl acrylate, methyl 
methacrylate, ethyl methacrylate, n-prcpyl 
methacrylate, isopropyl methacrylate, n-butyl 
methacrylate, t-butyl methacrylate, and isobutyl 
methacrylate. - 

19.Method according to at least one of Claims 16 - 18, 
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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20.4ethod 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 Cl to CO. 

21.t4ethod according to at least one of Claims I - 20, 
characterized by the fact that the polyolefinic 
homopolymers and/or copolymers of the skin/adhesion 
layer "C" are chosen from the group consisting of 
polyethylenes, ptØferably low-density linear 
polyethylenes and/or polypropylenes and/or ethylene-
propylene and ethylene and alpha-olefin copolymers. 

22. Method according to Claim 21, characterized by the 
fact that the polyolefinic homopolymeric and/or 
copolymeric components of the skin/adhesion layer 
’C" are chosen from the group consisting of low-
density linear polyethyIenes, with densities between 
0.880(kg/ml) and 0.940 (kg/m’, ethylene 
copolymers, and C4 to do alpha-olefinic comonomars, 
polyethylenes with densities between 0.915 (kg/ml) 
and 0.965 (kg/m3), and polypropylenes and propylene 
and ethylene copolymers preferably chosen from among 
the block aleatory copolymers. 

23.Method according to at least one of Claima 1 - 22, 
characterized by the fact that, according to the 
invention, the adhesive/bonding agent present in the 
skin/adhesion layer "C" is chosen from the group of 
ethylene copolymers and grafted ethylene- or 
propylene-based polar or non-polar comonomers and 
ethylene or propylene hornopolymers or copolymers. 
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24.l4ethod according to Claim 23, characterized by the 

fact that the polar copolymers are chosen from those 

present in skin layer "A." 

25.Method according to Claim 23, characterized by the 

fact that the non-polar copolymers are chosen from 

the group composed of the elastomers used in the 

composition of central layer "B." 

26.ethod according to at least one of Claims I - 25, 

characterized by the fact that the adhesive/bonding 

agent of the skin/adhesion layer "C" enters into the 

composition of -said layer at a proportion of 2 to 

20%, preferably S to 15% by weight. 

27.Method according to at least one of Claims 1 - 26, 

characterized by the fact that the skin layer "C" 

includes 30 to 80% by weight, preferably 45 to 55% 

by weight. in particle fillers. 

28.Method according 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, chosen from the 

group composed of high-density and high-molecular 

weight polyethylene, polyamide, 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, diatonic earth; glass, 

mica, aluminum, and zeolites powders; preferably 

calcium carbonate, barium sulfate, silica, alumina, 

kaolin, and talc. 

/
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29.Method according to at least one of Claims I - 28, 
characterized by the fact that the particle fillers 
used in central layer "8’S and skin/adhesion layer 

have an average diameter of between 0.5 and S 
microns for the central layer "B," preferably 
between 0.8 and 2.2 microns, and of between 0.2 and 
3 microns, preferably between 0.2 and 1.5 microns 
for skin/adhesion layer "C." 

30.Method according to at least one of Claims 1 - 29, 
characterized by the fact that the multilayered - 
precursor film is obtained by coextrusion vie -a flat 
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 I - 29, 
characterized by the fact that the multilayered 
precursor film is obtained by coextrusion via an 
annular nozzle of a blown cast film at a temperature 
of between 150 C and 240 C, followed by Łooling on a 
line set at between 10 and 80 cm from the surface of 
the nozzle and a blow ratio between 1.5 and 4.0. 

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

33.Method according to at least one of Claims 1 - 32, 
characterized by the fact that volatile materials, 
moister, and air enclosed during manufacture of the 
various layers of the multilayered precursor film 
are eliminated by deaeration- during extrusion. 

38 
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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 95 C and a draw ratio (measured 
between the entrance and exit of the drawing area) 
between 1:1.5 and 1:6 so that the multilayered film 
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 microporous 
multilayered film exiting the drawing area is 
subjected to embossing at a temperature of between 
35 C and lOOC. 

36.Methcd according to at least one of Claims 1 - 35, 
characterized by the fact that the microporous 
multilayered film exiting the drawing area is 
subjected to 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 
9/M2 /24 hours (at 38 C, 90% relative humidity), 
preferably between 2000 and 5000 g/m2/24 hours (at 
38 C, 90% relative humidity), without losing its 
impermeability to liquids. 
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39.Breathable microporous multilayered film according 

to Claim 37, characterized by the fact that it is 

assembled by rolling with an unwoven fabric. 

40.tXse of the breathable microporous multilayered film 

according to one of Claims 37 - 39 as the backsheet 

of diapers for infants or incontinent adults and 

disposable hygienic products, or, after assembly by 

rolling with an unwoven fabric, as a tolled product 

for diapers for infants or incontinent adults, as 

well as disposable hygienic prłducts. 
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BACKGROUND OF THE INVENTION 

Methods of making microporous film products have been 

known for some time. For example. U. S. Patent No. 3,832,267. to Lw. 

teaches the melt-embossing of a polyolefln film containing a dispersed 

amorphous polymer phase prior to stretching or orientation to improve gas 

and moisture vapor transmission of the film. According to the Liu ’267 

patent, a film of crystalline polypropylene having a dispersed amorphous 

polypropylene phase is first embossed prior to biaxially drawing 

(stretchingi to produce an oriented imperforate film having greater 

permeability. The dispersed amorphous phase serves to provide 

microvpids to enhance the permeability of the otherwise imperforate film 

to improve moisture vapor transmission (MVT). The embossed film is 

preferably embossed and drawn sequentially. 

In 1876. Schwarz published a paper which described polymer 

blends and compositions to produce microporous substrates (Eckhard C.A. 

Schwartz (Biax-Fiberfilm). "Now Fibrillated Film Structures, Manufacture 

WeSI,.wO .eamInuu.. 
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and Uses. Pao. Synth. Conf.ITAPPII. 1976, Pages 33-39). According to of first embossing a polyclefin film containing a filler and then stretching 

this paper, a film of two or more incompatible polymers, where one that film to provide a microporous product. 

polymer torms a continuous phase and a second polymer forms a With reference to U. S. Patents  Nos. 4.705.812 and 

discontinuous phase, upon being stretched will phase separate thereby 4,705,813, nacroporous films have been produced from a blend of linear 

5 leading to voids in the polymer matrix and increasing the porosity of the 5 low density polyethylene LLDPEI and low density polyethylene (LOPE) 

film. The continuous film matrix of 
a crystallizable polymer may also be with barium sulfate as the inorganic filler having an average particle 

filled with inorganic filler such as clay, titanium dioxide, calcium diameter of 0.1-7 microns. It is also known to modify blends of U.DPE 

carbonate, etc., to provide microporosity in the stretched polymeric and LOPE with a thermoplastic rubber such as Kraton. Other patents, 

such as U. S. Patent No. 4,582.871, disclose the use of thermoplastic 

10 Many other patents and publications disclose the 10 styrene block tripolymers in the production of microporous films with 

phenomenon of making microporous thermoplastic film products. For other incompatible polymers such as styrene. There are other general 

example. European patent 141592 discloses the use of a polyolefin, teachings in the art such as the disclosures in U. S. Patents 

particularly ethylene vinyl acetate (EVA) containing a dispersed Nos. 4,472.328 and 4.921.652. 

polystyrene phase which, when stretched, produces a voided film which Relevant patents regarding extrusion lamination of 

15 improves the moisture vapor permeability of the film. This EP ’592 patent 15 unstrstched nonwoven webs include U. S. Patent Was. 2.714.571; 

also discloses the sequential steps of embossing the EVA film with thick 3058.868; 4,522,203; 4,614,679; 4,692.368; 4,753,840 and 

and thin areas followed by stretching to first provide a film having voids 5,035.941. The above ’863 and ’368 patents disclose stretching 

which, when further stretched, produces a net-like product. U. S. Patents extruded polymeric films prior to laminating with unstretched nonwoven 

Nos. 4.452,845 and 4.596.738 also disclose stretched thermoplastic fibrous webs at pressure roller nips. The ’203 and ’941 patents are 

20 films where the dispersed phase, may be a polyethylene filled with calcium 20 directed to co-extruding multiple polymeric films with unstretchad 

carbonate to provide the microvoids upon stretching. Later U. S. Patents nonwoven webs at pressure roller nips. The ’840 patent discloses 

Nos. 4,777,073; 4.814.124; and 4,921,653 disclose the same processes preforming nonwoven polymeric fiber materials prior to extrusion 

described by the above-mentioned earlier publications involving the steps laminating with films to improve bonding between the nonwoven fibers 

GNSDC=,90 ". 
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and films. More specifically, the ’840 patent discloses conventionalexample of a fabrication process from the patent art. According to this 

embossing techniques to form densified and undensified areas in t761 patent, a nonwoven composite fabric is made by ultrasonically 

nonwoven base plies prior to extrusion lamination to improve bonding - bonding a microporous thermoplastic film to a layer of nonwoven fibrous 

between nonwoven fibrous webs and films by means of the densified fiber thermoplastic material. These methods and other methods of making 

areas. The ’941 Patent also teaches that unstretched nonwoven webs 
5 breathable laminates of nonwoven and thermoplastic materials lend to 

that are extrusion laminated to single ply polymeric films are susceptible involve expensive manufacturing techniques andlor expensive raw 

to pinholes caused by fibers extending generally vertically from The plane materials. 

of the fiber substrate and, accordingly, this patent discloses using multiple Notwithstanding the extensive development of the art for 

co-extruded film plies to prevent pinhole problems. Furthermore, methods making breathable microporous films and laminates -to provide air and 

for bonding loose nonwoven fibers to polymeric film are disclosed in U. S. 10 moisture vapor permeabilities with liquid-barrier properties, further 

Patents Nos. 3.622,422; 4,379,197 and 4,725,473. improvements are needed. In particular, improvements are desired for 

It has also been known to stretch nonwoven fibrous webs producing microporous film products and laminates on high-speed 

using intermeshing rollers to reduce basis weight and examples of patents production machinery, it would be very desirable to produce microporous 

in this area are U. S. Patents Nos. 4.153,664 and 4.517.714. The film products without undesirable pin holes and without draw resonance. 

patent discloses a method of incremental cross direction (CD) or machine 15 In The past, attempts to increase production speeds have resulted in film 

direction IMO) stretching nonwoven fibrous webs using a pair of breakage or film products with inconsistent properties. 

intercfigitating rollers to strengthen and soften nonwoven webs. The ’664 SUMMARY OF THE INVNT1ON 

patent also discloses an alternative embodiment wherein the nonwoven This invention is directed to a high speed method of making 

fibrous web is laminated to the thermoplastic film prior to intermesh a microporous thermoplastic film. The microporous film is permeable to 

stretching. 20 air and water vapor, but is a,barrier to liquid. Breathable laniriates of 

Efforts have also been made to make breathable non-woven microporous film with nonwoven substrates are also produced at high  �

composite barrier fabrics which are impervious to liquids, but which are speeds according to the method of this invention. 

permeable to water vapor. United States Patent No. 5,409,761 Is an 

11 
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The high speed method of this invention involves melt-

blending a composition comprising 

(a) about 35% to about 45% by weight of a linear 

low density polyethylene, 

5 fbI about 3% to about 10% by weight of a low 

density polyethylene. 

(ci about 40% to about 55% by weight calcium 

carbonate filler particles, and 

(d) about 2% to about 6% by weight of a triblock 

10 copolymer of styrene selected, from the group 

consisting of styrene-butadiene-styrene, styrene-

isoprene-styrene, and styrefle-ethyIene-bufylene-

styrene, and blends thereof. 

The melt-blended composition is extruded, preferably through a slot die, 

.15 into a nip of rollers with an air knife to form a film at a speed on the order 

of at least about 550 fpm to about 1200 fpm without draw resonance. 

Speeds of at least about 750 fpm to -about 1200 fpm. or greater, have 

Dean achieved without draw resonance. The use of the air knife to assist 

in the elimination of draw resonance Is known, for example, by reference 

20 to U. S. Patent No. 4,626.574. Thereafter, an incremental stretching 

force is applied to The film at the high speeds along lines substantially 

uniformally across The film and throughout its depth to provide a 

microporous film. Thus, this invention provides a high speed method of 

MMINO- - I. 
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making microporous films and laminates with nonwoven substrates of 

uniform gauge. The problem of draw resonance which has heretofore 

resulted in irregular gauge or thickness in the film products is avoided. 

even though line speeds of about 750-1200 fpm are achieved. 

5 The blend of LLDPE and LOPE within the approximate ranges 

of components enables the production of film without breakage and pin 

holes when balanced with the prescribed amount of calcium carbonate. 

In particular, the LLOPE is present in an amount of about 350A to. about 

45% by weight in order to provide a sufficient amount of matrix to carry 

10 the calcium carbonate filler particles thereby enabling the film to be 

handled and stretched without pin holing and breakage. The LOPE in an 

amount of about 3% to about 10% by weight also contributes to the 

production of film without pin holing and enables the high speed 

production without draw resonance. The polymeric matrix is balanced 

15 with an amount of about 40% to about 55% by weight of calcium 

carbonate particles having an average particle diameter of preferably about 

1 micron to achieve sufficient MVT in the range of about 

1000 gms/m2/day to 4000 gms/m2ldey. Furthermore, the melt-blended 

composition requires a triblock polymer in an amount at about 2% to 

20 about 6% by weight to facilitate stretching in high-speed production 

without breakage. An incremental stretching force is applied inline -to the 

formed film under ambient conditions or at an elevated temperature at - 

speeds of at least about 550 fpm to about 1200 fpm, or more, along lines 
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substantially uniformly uniformly across the film and throughout it depth to provide 

a microporous film. 

The method of this invention also involves lamination of the 

microporous-formable thermoplastic film to a nonwoven fibrous web 

during extrusion. The extrusion lamination is conducted at the same high 

speeds where a nonwoven fibrous web is introduced into the nip of rollers 

along with the microporous-formable Thermoplastic extrudate. The 

compressive force between the fibrous web and the extrudafe is 

controlled to bond one surface of the web to the film and form a laminate. 

The laminate is then incrementally stretched along lines substantially 

uniformly across The laminate and throughout its depth in one direction to 

render the film microporous. The laminate may be stretched in both the 

cross direction and The machine direction to provide breathable cloth-like 

liquid barriers capable of transmitting moisture vapor and air. 

Other benefits, advantages and objectives of this invention 

will be further understood with reference to the following detailed 

description. 

DETAILED DESCRIPTION OF THE INVENTION 

It is the primary objective of this invention to produce e 

microporous film and laminated products thereof with nonwoven fibrous 

webs on high-speed production machinery. It is the further objective of 

the method to produce such microporous film products of regular gauge, 

uniform porosity and without breakage. 

S 
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A. Materials for The Method 

As developed above, these and other objectives are achieved 

in a preferred form of the invention by first melt blending a composition 

Of 

5 (a) about 35% to about 45% by weight of a linear 

low density polyethylene, 

ib) about 3% to about 10% by weight of a low 

density polyethylene. 

(c) about 400/a to about 55% by weight calcium 

10 carbonate filler particles, and 

(d) about 2% to about 6% by weight of a triblock 

copolymer of styrene selected from the group 

consisting of styrarte-butadiene-styrene. styrene-

isoprene-styrene, and styrene-ethylene-butylene-

is styrene, and blends thereof, 

extruding said melt blended composition into a nip of rollers 

to form a film at a speed on the order of at least about 550 fpm to about 

1200 fpm without draw resonance, and 

applying an incremental stretching force to said film at said 

20 speed along lines substantially,uniforrnly across said film and throughout 

its depth to provide e microporous film. 

More particularly, in a preferred form, the malt-blended 

composition consists essentially of about 42% by weight LLDPE. about 
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4% by weight LOPE, about 44% by weight calcium carbonate filler 

particles having an average particle size of about 1 micron, and about 

3% by weight triblock polymer, especially styrene-butsdiene-styrene. If 

desired, the stiffness properties of the microporous film products may be 

5 controlled by including high density polyethylene on the order of about 

0-5% by weight and including 0-4% by weight titanium dioxide. 

Typically, processing aid such as a flurocarbon polymer, in an amount of 

about 0.1% to about 0.2% by weight is added, as exemplified by 

1 -propene,’l .1 ,2,3,3,3-hexafluoro copolymer with 1.1 -difluoroethylene. 

10 The triblock polymer may’also be blended with oil, hydrocarbon, 

antioxidant and -stabilizer. Antioxidants include tetrakis Irnethylenef3,5-di-

tert-butyl-4-hydroxyhydrocinnamateflmethane (trade name is 

lrganox 1010). and trisi2,4-di-tert-butylphenyl)phosphite (trade name is 

Irgafos 1681 at a total of 500-4000 ppm (pails per million). 

-15 Both embossed and flat films may be produced according to 

the principles of this invention. In the case of an embossed film, the nip 

of rollers comprises a metal embossing roller and a rubber roller. The 

compressive force between the rollers forms an embossed film of desired 

thickness on the order of about 0.5 to about 10 mils. it has also been 

20 found that rollers which provide a polished chrome surface form a flat 

film. Whether the film is an embossed film or a flat film, upon incremental 

stretching, at high speeds, microporous film products are produced having 

high moisture vapor transmission rate (MVTR) within the acceptable range 

$1 
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of about 1000 to 4000 gmslmIday. It has been found that fiat film can 

be incrementally stretched more uniformly than embossed film. The 

process may be conducted at ambient or room temperature or at elevated 

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

5 be obtained with nonwoven fibrous webs. 

The nonwoven fibrous web may comprise fibers of 

polyethylene, polypropylene, polyesters, rayon, cellulose, nylon, and 

blends of such fibers. A number of definitions have been proposed for 

nonwoven fibrous webs. The fibers are usually staple fibers or continuous 

10 filaments. The nonwovens are usually referred to as spunbond, carded, 

meltblown, and the like. The fibers or filaments may be bicomponent to 

facilitate bonding. For example, a fiber having a sheath and core of 

different polymers such as polyethylene (PEI and polypropylene IPPI may 

be used; or mixtures of PE and PP fibers may be used. As used herein 

15 "nonwoven fibrous web" is used in its generic sense to define a generally 

planer structure that is relatively flat, flexible and porous, and is composed 

of staple fibers or continuous filaments. For a detailed description of 

nonwovens, see "Nonwoven Fabric Primer and Reference Sampler" by 

E. A. Vaughn, Association of the Nonwoven Fabrics Industry. 3d Edition 

20 119921. 

In a preferred form, the microporous laminate employs a film 

having 
a 

gauge or a thickness between about 0.25 and 10 mils and, 

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

Fl 
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disposable  applications is the order of about 0.25 to 2 mils in thickness. 

The nonwoven fibrous webs of the laminated sheet normally have a 

weight of about 5 gmsiyd2 to 75 grns/yd2, preferably about 20 to about 

40 gms/yd2. The composite or laminate can be incrementally stretched 

5 in the cross direction (CD) to form a CD stretched composite. 

Furthermore. Cl) stretching may be followed by stretching in the machine 

direction (MD) to form a composite which is stretched in both CD and Ml) 

directions. As indicated above, the microporous film or laminate may be 

used in many different applications such as baby diapers, baby training 

10 pants. catamenial pads and garments, and The like where moisture vapor 

and air transmission properties, as well as fluid barrier properties, are 

needed. 

B. Stretchers for the Micropomus Film and Laminates 

A number of different stretchers and techniques may be 

15 employed to stretch the film or laminate of a nonwoven fibrous web and 

microporous-formable film. These laminates of nonwoven carded fibrous 

webs of staple fibers or nonwoven spun-bonded fibrous webs may be 

stretched with the stretchers and techniques described as follows: 

I. Diec,onal tnterrneshing$tratcher 

20 The diagonal interm9shing stretcher consists of a pair of left 

hand and right hand helical gear-like elements on parallel shafts. The 

shafts are distased between two machine side plates, the lower shaft 

being located in fixed bearings and the upper shaft being located in 

WO 99/60050 PCT/US99110562 
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bearings in vertically slidable members. The slidable members are 

adjustable in the vertical direction by wedge shaped elements operable by 

adjusting screws. ScrewIng the wedges out or in will move the vertically 

slidable member respectively down or up to further engage or disengage 

5 the gear-like teeth of the upper intermeshing roll with the lower 

intermeshing rolL Micrometers mounted to the side frames are operable 

to indicate the depth of engagement of the teeth of the intermeshing roll. 

Air cylinders are employed to hold the slidable members In 

their lower engaged position firmly against the adjusting wedges to 

10 oppose the upward force exerted by the material being stretched. These 

cylinders may also be retracted to disengage the upper and lower 

intermeshing rolls from each other for purposes of threading material 

through the intermeshing equipment or in conjunction with a safety circuit 

which would open all the machine nip points when activated. 

15 A drive means is typically utilized to drive the stationery 

intermeshing roll. If the upper intermeshing roll is to be disengageable for 

purposes of machine threading or safety, it is preferable to use an 

antibacklash gearing arrangement between the upper and lower 

intermeshing rolls to assure that upon reengagernent the teeth of one 

20 intermeshlng roll always fall between the teeth of the other intermeshing 

roll and potentially damaging physical contact between addenda of 

intermeshing teeth is avoided. If the intermeshing rolls are to remain in 

constant 
engagement, the upper intermeshing roll typically need not be 
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driven. Drive may be accomplished by the driven intermeshing roll Juxtaposition to the vertically slidable members. A shaft traverses the side 

through the materiel being stretched. frames and operates in a bearing in each of the vertically slidabte 

The intermeshing rolls closely resemble fine pitch helical members. A gear resides on each and of this shaft and operates in 

gears. In the preferred embodiment, the rolls have 5.935" diameter. 45° engagement with the racks to produce the desired parallel motion. 

5 helix angle. 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 gear. This produces a both upper and lower intermeshing rolls except in the case of intermeshing 

narrow, deep tooth profile which allows up to about 0.090" of stretching of materials with a relatively high coefficient of friction. The 

intermeshing engagement and about 0.0050 clearance on the sides of the drive need not be antibacklash, however, because a smell amount of 

tooth for material thickness. The teeth are not designed to transmit machine direction misalignmeni or drive slippage will cause no problem. 

10 rotational torque and do not contact metal-to-metal in normalintermeshing’ 10 The reason for this will become evident with a description of the CD 

stretching operation. V intermeshing elements. 

2. Cross Direction lntermeshino Stretcher The CD interrneshirig elements are machined from solid 

The CD intermeshing stretching equipment is identical to the - material but can best be described as an alternating stack of two different 

diagonal intermeshing stretcher with differences in the design of the diameter disks. In the preferred embodiment, the intermeshing disks 

15 intermeshing rolls and other minor areas noted below. Since the CD 15 would be 6" in diameter. 0.031" thick, and have a full radius on their 

intermeshing elements are capable of large engagement depths, it is edge. The spacer disks separating the intermeshing disks would be 5 1/2" 

important that the equipment incorporate a means of causing the shafts in diameter and 0.069" in thickness. Two rolls of this configuration would 

of the two intermeshing rolls to remain parallel when the top shaft is be able to be intermeshed up to 0.2310 leaving 0.0190 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 CO 

20 intermeshing roll always tall between the teeth of the other intermeshing 20 intermeshing element configuration would have a 0.100" pitch. 

roll and potentially damaging physical contact between interrnashing teeth 3. Machine Direction lrnrermeshlno Stretcher 

is avoided. This parallel motion is assured by a rack and gear arrangement The MD intermeshing stretching equipment is identical to the 

wherein a stationary gear rack is attached to each side frame in diagonal intermeshing stretch except for the design of the intermeshing 
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rolls. The MD intermeshing rolls closely resemble tine pitch spur gears. 

In the preferred embodiment, the rolls have a 5.933" diameter, 0.100" 

pitch, 30 Diametral pitch. 14i" pressure angle, and are basically a tong 

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

gear hob offset 0.010" to provide a narrowed tooth with more clearance. 

With about 0.090" of engagement, this configuration will have about 

0.010" clearance on the sides for material thickness. 

4. incremental Stretching Technique 

The above described diagonal. CD or MD intermeshing 

stretchers may be employed to produce the incrementally stretched film 

or laminate of nonwoven fibrous web and microporous.-formable film to 

form the microporous film products of this invention. For example. The 

stretching operation may be employed on an extrusion laminate of a 

nonwoven fibrous web of staple fibers or spun-bonded filaments and 

microporous-formable thermoplastic film. In one of the unique aspects of 

this invention a laminate of a nonwoven fibrous web of spun-bonded 

filaments may be incrementally stretched to provide a very soft fibrous 

finish to the laminate that looks like cloth. The laminate of nonwoven 

fIbrous web and microporous-formable film is incrementally stretched 

20 using, for instance, the CD andor MD intermeshing stretcher with one 

- - pass through -the stretcher with a depth ofrO1ler engagement at about 

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

faster. The results of such incremental or intermesh stretching produces 

[I 
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laminates that have excellent breathability and liquid-barrier properties, yet 

provide superior bond strengths and soft cloth-like textures. 

The following examples illustrate the method of making 

microporous film and laminates of this invention. In light of these 

5 examples and this further detailed description, it is apparent to a person 

of ordinary skill in the art that variations thereof may be made without 

departing from the scope of this invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is further understood with reference to the 

10 drawings in which: 

FIG. 1 is a schematic of an inline extrusion lamination and 

incremental stretching apparatus for melting the microporous laminate of 

this invention, - 

FIG. 2 is a cross sectional view taken along the line 2-2 of 

15 Fig. 1 illustrating the intermeshing rollers in diagrammatic form. 

FIG. 3 is a graph demonstrating the line speeds for 

Examples 1-5. 

FIG. 4 is a graph demonstrating the moisture vapor 

’transmission properties of both embossed and flat microporous films. 

20 FIG. 5 is a graph demonstrating the moisture vapor 

-- - - transmission rate can be adjusted by heating the precursor film. 

DO=’WO_Mj.. - 
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EXAMPLES 1-5 

Blends of LLDPE and LOPE having the compositions reported 

in the following TABLE I ware ’extruded to form films and the films were 

then incrementally stretched to provide microporous films. 

TABLE 1 

Formulation (by wi.l 1 2 3 14 5 

CsCO3 44.2 442 44.2 44.2 44.2-

U_DPI 44.1 44.9 41.9 41.9 41.9 

LOPE 1.5 3.7 3.7 3.7 3.7 

Others 10.2 10.2 10.2 10.2 10.2 

Screw 
RPM 

FA 33 45 57 54 75 

33 45 57 54 75 

Basis wt. tgrns/m5l 45 45 45 45 45 

Gauge(milsl 2 2 2 2 2 

Line Speed lfpm) 550 700 900 1000 1200 

Air Knife lcfntjinchj 5-25 5-25 5-25 5-25 5-25 

Web Stability Poor 
gauge 
control 
withdraw 
resonance 

Good web stability without draw resonance 

Other components include 2.5% by weight of a styrene-
butadiene-styrene (3951 viblock polymer, Shell lCrston 2122X. 

20 which is an SBS <50% by wt.+mineral oil <30% by wt., EVA 
copolymer <15% by wt., polystyrene <’10% by wt., hydrocarbon 
resin <10% by wt., antioxidentistab’dizer <1% by wt., and 
hydrated amorphous silica <1% by wt.. 

Each of the formulations of 1-5 were extruded into films 

25 employing an extrusion apparatus as shown diagramatically in FIG. 1. As 

shown, the apparatus may be employed for film extrusion with and 

without lamination, in the case of film extrusion, the formulations of 

Examples 1-5 were fed from an extruder 1 through slot die 2 to form the 

eeoc ,wc aeso" - 
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extrudate 6 into the nip of a rubber roll 5 and a metal roll 4 with an air 

knife 3. Where extrusion lamination is practiced, There is an incoming web 

of fibrous material 9 from roller 13 which is also introduced into the nip 

of the rubber roll 5 and metal toIl 4. In Examples 1-5, the thermoplastic 

5 film was produced for subsequent incremental stretching to form the 

micro porous film. As shown in TABLE 1, over speeds of about 550 fpm 

to 1200 1pm, a polyethylene film 6 on the order of about 2 trills in 

thickness was made which is taken off at roller 7. The air -knife 3 has a 

length of about 12W and an opening of about 0.035°-0.060" and air is 

10 blown through the opening and against The extrudate 6 at about 

5 cfmlinch to 25 cfrri/inch. The compressive force at the nip and the air 

knife are controlled such that the film is made without pin holing and 

without draw resonance in the case of Examples 2-5. Where the LDPE 

was included in the composition at a level of 1.5% by weight, draw 

15 resonance was encountered at a line speed of 550 fpm. However, when 

the LOPE Was included in the formulation at a level of 3.7% by weight 

with the LLDPE at a level of 44 1-44.9% by weight, film production was 

able to be achieved at high speeds greater than 550 fpm up to 1200 1pm 

without draw resonance. The melt temperatures from the feed zone to 

20 the screw tip of extruders A and,B were maintained at about 400-430°F 

with die temperatures of approximately 450°F to extrude the precursor 

film around 2 rriils (45 gms!rn2). 
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FIG. 3 is a graph demonstrating the line speeds for FIG. 5 was for a CD rollers engagement dept of 0055’ and MD rollers 

Examples 1-5. Example I � which contained only 1.5% by weight of engagement depth of 0.040 where the temperature of roller 21 was 

LDPE, resulted in a poor film gauge control with draw resonance even with maintained at ambient. The embossed film was made with a metal 

the air knife 3. However, when the I..DPE was increased to about 3.7% embossing roller having a rectangular engraving of CD and MD lines with 

5 by weight, excellent web stability was achieved without draw resonance 5 about 165-300 lines per inch. This pattern is disclosed, for example, in 

even when line speeds were increased to about 1.200 fpm. This is shown U. S. Patent No. 4.376, ’147 which is incorporated herein by reference. 

diagramatically in FIG. 3. This micro pattern provides a matte finish to the film but is undetectable 

FIG. 4 is a graph demonstrating the moisture vapor to the naked eye. 

transmission properties of bath embossed and flat films resulting from In view of the above detailed description. it will be 

10 incrementally stretching the precursor films of Examples 2-5 under 10 understood that variations will occur in employing the principles of this 

different temperatures and stretch roller engagement conditions. As invention depending upon materials and conditions, as will be understood 

15 

20 

shown schematically in FIG. 1, where the incoming film 12 at ambient 

temperature was passed through temperature controlled rollers 20 and 21 

before CD and MD incremental stretching rollers (’LO and 11. and 10’ and 

11,), the temperatures and the depths of engagements can be controlled. 

Remarkably, the MVTR of the 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 gmslm2iday were achieved, whereas 

MVTRs for the flat film on the order of about 1900-3200 gmshn2/day 

were achieved. Unexpectedly, ep also shown in FIG. 5, the MVTR of the 

mieroporous film can also be controlled by the web temperature during the 

stretching. Fig. 5 shows the film when heated to different temperatures 

before CD stretching can result in different MVTRs. The data reported in 

cme0 g, I. 

to those of ordinary skill in the art. 

WHAT IS CLAIMED IS: 

II 
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1. A high speed method of making a microporous 

thermoplastic film comprising 

melt blending a composition comprising 

fal about 35% to about 45% by weight at 8 linear 

tow density polyethylene, 

fbi about 3% to about 10% by weight of a low 

density polyethylene. 

tel about 40% to about 55% by weight calcium 

carbonate tiller particles, and 

Id) about 2% to about 8% by weight of a triblock 

copolymer of styrene selected from the group 

consisting of styrene-butadiene-styrene, styrene-

isoprene-styrene, and styrene-ethylene-butytene-

styrene, and blends therłof,  

extruding said molt blended composition into a nip of rollers 

with an air knife to form a film at a speed on the order of at least about 

550 fpm 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 flInt and throughout 

its depth to provide a microporous film. 

[IJ 
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2. The high speed method of claim 1 wherein said melt 

blended composition consists essentially of about 420/0 by weight linear 

low density polyethylene, about 49fa by weight low density polyethylene. 

about 44% calcium carbonate filler particles, and about 3% by 

5 weight triblock polymer. 

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

blended composition further comprises about 0-5% by weight high density 

polyethylene, about 0-4% by weight titanium dioxide and about 0.1% to 

about 0.2% by weight processing aid. 

10 4. The high speed method of claim 3 wherein said melt 

blended composition comprises about 4% by weight high density 

polyethylene, about 3% by weight titanium dioxide, and about 0.1% by 

weight fluorocarbon polymer processing aid. 

5. The high speed method of claim 4 wherein said 

15 fluorocarbon polymer processing aid is I -propene,1 .1 ,2,3,3,3-hexafluoro 

copolymer with 1 � I .difluoroetjtylene. 

6. The high speed method of claim 1 wherein said triblock 

polymer is preblerided with oil, hydrocarbon, antioxidant and stabilizer. 

eeie wo_ w.-
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7. The high speed method of claim I wherein said nip of 

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

MD lines within 165-300 lines/inch and a rubber roller and the 

compressive force between said rollers is controlled to form an embossed 

5 film. 

S. The high speed method of claim I wherein said rollers 

provide a polished chrome surface to form a flat film. 

S. The high speed method of claim 1 comprising 

Introducing a nonwoven fibrous web into said nip of reSets and controlling 

10 the compressive force between the web and the film at the nip to bond 

the surface of the web to the film to form a 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 

15 are selected from the group consisting of polypropylene, polyethylene, 

polyesters, cellulose, rayon, nylqn and blends or coextrusions of two or 

more such fibers. 

WO 99160550 PCTIUS99flOS62 

12. The high speed method of claim 11 wherein the 

fibrous web has a weight of from about 5 to about 70 gms/vdt and the 

mlcroporous film has a thickness on the order of about 0.25 to about 

10 mils. 

5 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 wherein said 

incremental stretching step is conducted at ambient temperature. 

15. The high speed method of claim I wherein said 

10 incremental stretching step is conducted at an elevated temperature.. 

1 
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16. A high speed method of making a microporous 

thermoplastic film comprising 

malt blending a composition comprising 

(a1 about 35% to about 45% by weight of a linear 

low density polyethylene. 

(b) about 3% to about 10% by weight of a low 

density polyethylene. 

Ic) about 40% to about 55% by weight calcium 

carbonate filler particles, and 

d) about 2% to about 6% by weight of a trblock 

copolymer of styrene selected from the group 

consisting of styrene-butadiane-sty:ene, styrene-

isoprene-styrene, and styrene-ethylene-butylene-

styrene, and blends thereof, 

slot die extruding said melt blended composition into a nip of 

rollers with an air knife to form a film of about 0.5 to 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 temperature, and 

applying an incremental stretching force to said cooled film 

at said speed along lines substantially uniformly across said film and 

throughout its depth to provide a microporous film. 

WO 99/60050 PCT/US"/1e562 
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17. The high speed method of claim 16 wherein said film 

is traveling in a machine direction and incremental stretching force is 

applied across the machine direction of the traveling film and by 

application of a stretching force in the machine direction of the traveling 

5 film to provide the microporous film. 

18. The high speed method of claim 16 wherein said 

composition Consists essentially of about 42% by weight linear low 

density polyethylene, about 4% by weight low density polyethylene, about 

44% by weight calcium carbonate filler particles, about 3% by weight 

tO unblock polymer, about 0-5% by weight high density polyethylene, about 

0-4% by weight titanium dioxide, and about 0.1% to about 0.2% by 

weight processing aid. 

19. The high speed method of claim 16 wherein said melt 

blended composition comprises about 4% by weight high density 

15 polyethylene about 3% by weight titanium dioxide, and about 0.1% by 

weight fluorocarbon polymer processing aid. 

20. The high speed method of claim 19 wherein said 

fluorocarbon polymer processing aid is 1 -propane, 1,1 ,2,3.33-hexafIuoro 

copolymer with 1. 1 -difluorcethylene. 
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21. The high speed method of claim 20 wherein said 

triblock polymer is preblended with oil, hydrocarbon, antioxidant and 

stabilizer. 

PCTJIJS99/10562 

22. The high speed method of claim 16 wherein said nip 

5 of rollers comprises a metal embossing roller having an engraving of CO 

and MD lines with about 165-300 lines/inch and a rubber roller and the 

compressive force between said rollers is controlled to form an embossed 

film. 

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

10 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 controlling 

the compressive force between the web and the film at the nip to bond 

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

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

formed of fibers selected from the group consisting of polypropylene, 

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

coextrusions of two or more such fibers. 

WO 99/60050 
- P1599110562 
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26. The method of claim 25 where in the fibrous web has 

a weight of from about 5 to about 70 gms/yd2 and the microporous film 

has a thickness on The order of about 0.25 to about it) mile. 

27. The high speed method of claim 16 wherein said 

5 incremental stretching step is conducted at ambient temperature. 

10 

28. The high speed method of claim 16 wherein said 

incremental stretching step is conducted at an elevated temperature. 

29. The product of the method of claim 16. 

30. The product of the method of claim 17. 

31. The product of the method of clam 18. 

32. The product of the method of claim 19. 

33. The product of the method of claim 25. 

34. The product of the method of claim 26. 

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

37. The product of the method of claim 3. 
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STRETCH 
CONDITIONS 

ENGAGEMENT TEMP 
-INCHES OF 

CD 0.040 75 

MD 0.040 -75 

CD 0.040 180 

MD 0.040 75 

0,050 75� 

MD 0.040 75 

CD 0.065 75 

mol

0.040 75 

VTR (G/M2/DAYJ ACCORDING ASIM E96E 

MYTh tG/M2/DAY, 100°F, 95%RH) 

+

i

M



tA 

Ijnited States Pent Patent No US 3,377 UniIe4 States Patent 1attnt Nunhci1 6090,441 
DflI*ieOL (4DateofPaunI Miiy252Ot11 r. Vhigj.etaL I;45L DateofPHtellt 1uL1$,OOO 

t$4 ’4tOCiSS *W?4AKtNG 4EOIC. 417V 777 911 &y e .L 42W24 

(54) MLCRöPOROV wrrw � ... 
TUREE 1O(E MJCOVC)atUS MEM545 

PORE ’- 1or VctMT 

(15) I---Mwc . DWn. )uniu ił V1y. PZ o( 
Crn-m

 

Rtdrd rn1innne, 
F 

iovi.llbb 

- 4 
5.27 V9 . - .. 

........... 

.PUS)  P   

. ... 

Aigi R Md $es, Inc., Buicw. PA ye tvvcrk’ .fld 
L I2 IQZ{18t. 

1jss ... .. ., . 

 A’ 

......._..

 

(S P-

 and P1y  
’

 

).say, SThay f 
 
.5 427,466  = 

ib  
appadn fk Lndc  aç O  

4aaaa 

7ba 21 us CL 42 2 Z  5
 

5an

 

’h 4V/2b 
’  53d) aad ab4 t.,*  etL yar n5ftigYo1yi 427’412- I01490 54
 

427.419 

pma to prcv5a f,5,5 t’.S.e ACSE ks.1 WY YLZ/5541p  
- -, h?pj the in . 427115,2(F.24S.2444.4*33f Kk5GNPMENt 1OCUMEN1 

to any PakW 
211?i491 . - 

-std4fn1ei tm 5 Gt4iUI 
 Wok (anpany, NwYort. IVI55.  

citcd by - -. r. 
ss IrgNT ricsi’asts - Priaa*y K w-.-iaaa Lit4tWS 

WtW*aW 
cIn fWnwy (kp5aa - 

(71) 44ona ).ger. Fir -ch P Afa510 
.... ..._ 

- 1.104414 41531 
Aadam nt aL.. .-.... 47t2O9- 71 BS 

A  
-.

42$ ’t8. 4).t3i6$ - 
(1) A11STUAC 395S.252 1bfll. Vo5ao st #1 ......._.. 427245 1b5U 411$ n4h01I I OpOXO50 nletW. 

sst it). Wtnto n . !Z44 brain .lunJin a poroan 5Ipoi rtu7cnal ccap5n)(iei 
42$ 42). 425 4z. 42a A 40th$VL .0 111441 

-,4V
 

4,537t 4ii7$ larthi ........ -.-... ..... 4V1I2 itb a oilddtr 44aa dl,0nd brl’vanfl 44 appcl.oua aial 
). 5dO*C5 ......................42 - bra )aynm. v4waiv nanh bya ).i a4atita4 by naa sC35 5IE19 $o4kaiit - ............._... 41071O a lawar roSa whaiaia ot lanyt 5nrit 1(111 thrar 114$ a 

4,2&fJ 15,45,21 9 47). 4 . l&5. 4... j abrdby yy 4.5412$14 4I4 14111 ............... - - pooraiza s–IraO t 2Or$)ot44Ierthan 11111 

I)a–ran C1Oth 

pbyw sI 41uaeabr)rw thaz 1ingx5M ol’nithiir 
i11e10bl nirtaW ox) Sin ic i411c15r11 0 J)aotail ill 

- 

4.344.440 1 14117 i il. ..._ .... 7144443 
44A37 7J2 11auoU.x al...................4?712U fabdcatina t1)teo loon, IncaS, zint1nrooa npoaa1d-

ziot by ax asoaooa )itones A 5404f1aS 4 5.i bra.14 U :4..: 110 4.)$ 44114 SO44 paroio 41in1147011 475 ito Into). 

U5 PAT11NT 1X)CUMIINTS 111.44344 Thp$11)1C314 avbyrcto t41 inia i 1notora of4cIi 
- 45444f 444457 - 4 _ 

nato) thr57n any )so dLaO11x. ’. - 

laybr 
may be no14 nanibrme6. 154 anycla n todul oz 

tUIrnaadalawbeeapaStoJprathant 
- 4.4.na 1111547 44ante7, Jr. ax ii - - 

r 
- 4,nMsa vi944 vow)eckel .,.._ .... 4771412, - 2$Ctidtns, 1tbyS}iata 

494) 
47l.410 9q$st . -- - ..._... - .. 40-a27 

o aIro4 - -  

- 444771110 911443Clati54,  

vAlp 

This PF patent file s brou9ht to ypu by D-Pctb!ish, hIip:IW w.dpublih.cocii. - -. .. 
- ThsPOF patent f1111 is hrouht to you by D-PVbl http:ffrfwWd-j2uhU5h.cOm. 



US00626167481 

(13) United States Patent (in) Patent Na.: US 6,261,674 131 United States Patent [i) [ii] Patent Number 4,863792 

Brânham et aL (45) Date of Patent JUL 17, 2001 Mrozhtski tsi Data of Patent Sep. 5, 199 

(54 MUVfl-LAYft L 1NATS OF 4.418,66 111/1984 Itebis 188S229 

(54) JflU?AI1IABLE P4ICROLAYER POLY8SER 5,129 595 (54992 R(53,4on I ........ - 42&2t 8iCRO1OROVS PILMS 45 256 W1985 Shipman 428/3185 

10L114 A fl ART1CL$ INCLUDING S/,JIIE 
J’5,17"12. t1go3 2fW171 [75] Ievstor. Jae S. MroziasKOakdalc, MImI. 4,72,k989 2/1988 MrmItkI 428/3f’51 

(75) tcseppsrs Ilelly 1)emi Branham, 
14993 4ku .,... .........._.. 4381219 [73] AedguŁ Mnungand OTRIER 0UBUCA1IO5S 

CA(US Vastly ’Os Iu v 5.2W998 4)2993 D=uvwet-L--,.._---.- 38408 
si

A t. 11659 & N (5 
8,208,098 3/I993 Stov .4281281 SmoL1es ’sn Asrteexi & Steessbeten )toIicld Z 

pp 5,227.0 1,1983 M.hwe.tut................-384)38 . . . . . nere 243, 14-20 (197 hOth of WI <US) 5,24b,M7�i/l993fl8d ..... ............... 294)41 [21) AppI. )TO 3d Americas IncT,du. ThIikth, "TI,e PI.o $169 of 
52 461 (73) Assigs1eo E6uber1.Clak WOrId9lde, 14c,. . 

tr

23) . Oct. i OTOE Coagulated 1)hperslou Powder", pp. 1-4. 
err � - 5.31111,384 4/I994. -11u$ ,.. - 5t 1,t O. ...............,, .......522113/(111; 113211 5/j4 Ponoon iiz6r�W11jj54m .5. Vms BeleIt 

(’3 ISeuce 845jo55 10 any dl met,ise iersi of (his ,33 1827 . 751994 9t..5..., 4513210 
B328 5/8 400n59s .Sgcel S2nn’-tl. 36. Sell; W. N. Kisn (1. 

çol’.rfl tended edjsoled 35 � M-. 
-.--..--,.. 4j7 [52] U,S,CL ........4Hf3I&3; 136/308-2, Trtsdele 

130,13 154(51 by (I does 11205- 424/3157 428/3166 [52) ABSTSAc’r 
1581 Field of Snarele ,.o...............156/5082, 308.6; 

(21)AppINoIW22LIIKii-ogiool’.i11i114TD(X’UMEN’1S 4/315.5, 313.7, 315.9, 316.6 Multi-layer, rnICl1lpOrOlS po1ył1efi OiłeilIW19tmlsare

(22) Filed D(5e. 199 . . .provided. The sheet toalerlals compose 51 least two 
41 09 248 56qs3 5013 [56] Rerenc08 Caw, sicreporons pelyoleOsi myers, the layers being satoge-

(51) jut. CL’ ......................................03211 7/00 0461494 IM991 (Q13) - U.S. P4TR1DOCt)ME nously banded and hagsubst6nPa0y thee pora 
5 479424. �4493 () 4187.390 2/198(3 (lute ...-----------L74/102 5. ’5Y84 prior to bonding. 

(52) 11.8. CL ..... .. 428)218; 428’3l9.5 425(3133.6; .-i192(’0) 4,247,498 1/1981 Cautre.............................. 264/I1 
442 67(1,.1147’72/442,974;’37W096!159113-5(3(IWOI- 435,5(193 

1/395353928.425/31111193

Clalipp 2 Drw1n Sheets 
- W0612*1RII )7169$ (WO) 

(58)FOldofSgarth

-------------------------4435375, 
312,---.-

442,674, 375. 439319,5, 3158, 218 -- OThER Pt/Out ArttNs 

(56) Referesatas Cited Mue51ur,caL N9V43StU1C1U.r5S1,9 Mscrrlavet Caeutnisie’u-

USAFLN)1’U10LN’1S-U-’PP,ISSAP4,asdIII35LLLDPI.Petynler - 
. 

F171 
Engilmeong-and ieiiut, Fh. 1947. vol 37. No. 2, pp 

1591/WI? (5/1577 Cos’odoe eel - - . 15785 - -, . - 

318,787 1’104’3 Jaseee 55----------------..... 7542 seitossk et aL. Coaxlfadnd 840119,9-or Polymer FOre and  

IS/IMIke.4Sftenl.PoIy99utlltcndteel-,pp

129.-IllS 
WI)1136.)6.t16195

Semi eL,( rrrrd1.d 10,091 I-rIm and 59-ee1, Jourrel if 
P13,3w 3 lIre and SImnUrlg, Apr. 1258, ccl ’I, pp. 1134 11(5, - 

3461.198 It 7555 cured----------------------------254 llolxrea,n m 55, MpoeIihe. dot’ Isrmir1,Ir l/rrlyrisar 
3,715,1141191111(014454---------°’-131/mIslireedvirigrp’OoP-Sy(v’revi,IarrIroljesan-

39’r6 111Q7  3O’’44r .-. .._..-_ - --_.-----25651 Lttroelahie Maple, )onr,;ol el App/k-) 25lomar Suneens, - 

:12.1837-184(5.Ird4(mouth

577(5.46 5’t67/ lmlarnPr, - - - - - -- -- 1131 /3"f8(tr9"C PiIhISOdtOrO. 1iihlh1 A.gL 1, 1972, ’47111,t817 

,595494 7171 s,mIeaos - - - -------------------225.3 - 
59(4,15’) 2,1977 8›4t’,t 55 trI"7 111164 IOV 1190/I/Our 
3,954,925 4 1972 leSare - -. ----- , 121355515’ 
3656,672 4 3652 eres - -- - 2233 Prima,5 Z4aeare’,.-Plorair Co,pmilrreeer 

1553,917&1072Co,reerted------------------- 129/M7 
AssImmluner-Ul,5’5.s64rek3,712,842-14’91WI0e4’-_---,151413(74)495ma3.AS/iS,oFe-a--KdpeltickSzockloa.LIP4,717.5412/1913(urhomor....--.._.._561/149

3,ljs,540 3’
 
1"73

 14,11›››› .... .... . ....  .1.56.387.(57)ABSTRACT5-7979(3nmi/Ca).--------------...L._.814255

3,95137)3 11,3916 lPcrmoh --------------- .....,. /156 - A breathable iri1ioleyen paIy,un, hIm o’ompm.rngspinraloy 
4 141,713 253579 Amn,a,uoii it 63 .__....... 138635182 61 conttntdcd 25/OTOIdyCTS i11C1u53il a 6961 l3yurUiolpthltig 
4,229,239 10191351 Aral eta)---------------...-...../ 156/154, - lIIm slctl..o51r’6510 pc5rner and raSrenSl Layiir coneprirl-
4 2691,911 519111 5,0) Cl at -------------.......... 128,5411 - - leg sneelt6 nndh-xttiid,b1c polyaecr. 1114 6ast 011111-
4,561,256 11 tOt KeerSel ---------------- -------438/5115 atnIdaw4pn5yenerbang,az-wscr.96-lraas1nOn 

44983 Re n9an, 
- 

254039 
,,as nrelt.ca51n4(35leptdynaur havin a51e 

4416 191 1,113963 llaq - 252391 ,ted water vapor tralmmLaeoo rate 1085 than the 1100 water 
4,954 99(5 919137 Rein) I. 525518 vpnrranstuatslols rare. Anaelltratilorineleiugauch a bicatL 
45559934/1687 lIe1le ,,, 155/735 (111111 1’Ll,fl alltfdISClutcd.ThC miCnOIaytf,pOI$’ln9rfihIfl 10 
4,7115564 114681 Lra58rraaoa .,._-.-.. 156119 biaa1ith10, but rain- abat ho a baurile 10 Hi[lIid, mimobla 
4,7311,45 3/1954 Coom-L55/231,s81p51sn&41licIoms,6ndbody9li,andlssuil11btaas
4,837578 6/1959 tImrle59m .......,._.. 426/3M a coveriag matetial for disposable  items ss/Oiz us 
4.834,545 104659 (laoelnl...,...... 264/31 

Whilethefirst pelynter Is more bleaI 119,lip.suc4ud-S.M’i7274991lismk6/nn..a...........36/t07nrein*rtotherpropertiestoThum9oIOyerItInt

5,0961645 34992 Oasly it al. ....---.-.-..� 264/49 web as eutraiced forrAlc propt 

5,152,601 411992 116ths et of. _,..............,. 264/183 , 
51114,361 4/2992 11311 ....__.-_-.. 435552 56 Claims, 3 DrawIng S1wcs ’ 

ThisPOPpatentfileisbroughtloyouby0-Publish,h(tp;Uwww.d-pubhsh.com.ThisPOFpatentfilçsisbroughttoyoubyE)-’Publish,http:ftwWwd-opublish.com.



� 
MHUI64044B1IUNIU 

ff US0O535413A USC062  

United States Patent u9i upatnt1rwnbe 5,3,413 United States Patent (to)Patent No US 6,264,044 BI 
Bormann et al. RM. Date of Patent: JUL 16, 1996 Mcyerhig et al. (4s) Date of Patent Jul. 24, 2001 

41 METØODFfl  REATIN&at PEmRISL 4.S4S6. 52119* Oooll on rL 

LSIO6tt)ONThINiNG MXCMEN U.374; 3J]0 CU 2W49 (54) REJN1O1lCEfl, TI-IREE ZONE 4,473 471 41154 onteo, A el it. 
411990 otooeot M1CROPOROUI MEMBRANE (,o432 2341 floono’.3r.otr.t.. 

�2�72 47(fi 705 I144S7 Io.no, Jr. o( ol. 

C751 Jnvenlqin TI J.B,innI1, 
4,954,256 9/1904 1IO3& .._.....,,2101190 1krM-1thuo/Jk 444 Ootimio. 

Thonin C. (n1k.ViMoL-MvZcSE 
’d,991 Az?scb m 

ALBththnhop, 
B. n1h14 Jr., Ccuont C. ThOnIonS 4,7995 Jobtoon. 

Soth iii ()) Co:er’d LDnl Wcon4 all ill cTl7lS) 
(taeco, Y90knip. OIL of N.Y. ., .- ....5oi29J704 .611992 Malkoolth 2509991 1,379273 . 42(1944 ProtL 

.-
 10 ?32 3011093 CIUL 21Ol3 (734 srio. (non, 0 

[73) Alnl5occ: 21oii Corp92n*IOo, Ea9t Hills, $ . . ... . 

TIORIAIGN PA704T DCILMILNTS  Sohocz 
5,",167 399A  

im.
 igofn -Lnd 7 

(21) AppL No.: 875,174 . . 091I4Eo9 fl9299j ’wwó . 

. P°°34 ° ’°"° °°’°- 5.4477. 7/199 RC1%.cIteOtlL.�. 

(J OUOR PULEATSONS� 
t. SC. 154(4() by 0 days .. 

. . - -:. EREIGN MITIST DUMENTS 
. 

Rolatol t. . -CDCHauditil  The (21) AppI No 6/0479 . 

.4/59909830379 
.. 

too Pont.Zul, 20, 1995.p.A4... j.j Mar. 18,09t 
. .3... 

[63) cnor4/ pa f Sir. Ni. 6*772, Ego 3. 4090, P.o ’P0S1O5U30eIOI)14thH18 91 
’xas 

OTHE1’UBL9CATSON6 
5105231.215. . 

L111 9111. {ILP __.,.-.. ...--.. 1101032100; BOlE 65/01) 

. 79 g’i Mc41clne. sot. $6. No. 9, Sep. 1090, p. 74. 
7690’.hdCt3Oi . . . Mnz. & Mthh(gwi, 1990’. 

, 
(130) ovin/no( o0t0i No 60/4143191. IlIni on Apr. May II, 1994 91l. IuidtWioo,ISeorob l4oport. 

52 U.S.L 2161472,MMW 1 - - 
-  

woL.39.-No. 25, lUll. 29 79Q, [ip 426433. 
Bzochoro 

- 

472(1 

(383 
rmuwm Yv AdmWgmdae’, Feb. 1001, 

�row 7’N. 

(5 L) tn t 4.1 143W 38100 

(52) U.S. CI 210 4960 (to (241 40 07 014441 04 1 no -tirnulutl5S & 15 .0 

21GI651, M? 65k 168. 321.64.%7,321.K 
cl, i44n 1564100 Oct. L)ec..M7. 

Im -19M 
214X645; 206W-17 

5-71 ABSTRACT 
435.436,412.439,492.500.42300.38, 

501123 
i,àls’ 1sO Ntr.4.coo 4tnjxua,,°’ jjp 

of590(1 p. 

457) FIOkI of Seneelt . ................. 13111:4143, IsO, 

45077 55/5244147911 

Wu# et OI, "Use 60 54.tjc, . , 

12,43mawaiid  ocapsu1atcd wlthrn o o4351)c .oao disposod 
(5(4)

 
Referemm Cited  

Nth 4 1085. pp. 143-168 e t’ crt.ini 1. 004 /50. 
I,o:w14or nzand k ,,oWbcichirt 8osttoon 

OCUIAQh41el8no, 

155 9p752317f fl54/74/f5 "51 C tettSog.....wi57nt MmSx- thoIbron zottshooapoet sto 0boont 944103010 (7(7) 

 - .tnts" Ameiran Joiro1 /511100/nod Pbamtaov, ,rcl. 45. pp. 4 S PATLN1 OIIX’UMIsNTS Po°flt 9192tC4 than.the (411(4 SIZe 0tt5/ (tWO 9140:0 04 

1.244.767 4/1916 Poll roll .,.-.. . ,..-.,., 214/515 ’ 

I 
ththro.91foithholc.11n946044 /1040 

3,335,697 1111967 P51r1 - - . 214/505 
II isgluetz1 ’i3te(0000thofMIfc.xegllusors Ad92ia 

’ to tfor e43, continuous geonls0/ 44413 sybIl off I 
1,8591,245 
339,351 4/ 974 111145  Itzna1 60 Patetuetol NIZroocol nil  11N4 

. 

4541474 7/4 97 
1 op 9290 -nninSitot sic also d ...iojq60 

4,2135.948 51492 thmrwro. 41 .................210/486 - 0981, pp. 394497. 
- 

4(4(7,414 1/0002 Poll 01 oIl. 
4,47;474  4 17144 (91 0�of, 04 ol. 75 Lla00s, 141 Drawing Shool. 

4,340,419 2/14132 9111 ... .._. ....-.- 2100490 --,-

 

- 

4.368,368 211906 t5ts’I44O1. _....... ......-., 21419936 
4411.024 5611916 14030 o5 ...._................ 2149938 A UOM674$401 or b’6110L.ey&9, VmS & Miyrx 

4418,533 1895936 Ste*iok .......,...-..-......,._. 426/315.7... - - - - ----- ffRACT 10 4,701,292 14/1982 W45ueetCL- . ......... 451406 
4,385,840 60/098? 5316u1 L ... 2,0)638 

------------------------. - 

- PTOOMM 
. 
i1nd SYSMM EM AMVided farLVIlting P2Lr=CTW 16 18 

- 

- 

4,796.676 1/0969 M*nnldt  
4,915192 811080 toRso mel . .-..-.. 427/399 23 C11041115 4 )S’usoag Shorts 

2 

20 

This PDF patent We is brought to you by 0-Publish, http:llwww.d-publish.com. This POF patent file Is brought to you by 0-Publish. .http:!ww.d.-publlsh.corn 



a I 
lB AUU 

United States Patent ILSI [11! Patent Number 5,955,197 United States Patent tigi LillPatent Number 6,045,900 

McCormack et al. t451 Date of Patent. Sep. 21,1999 Raffaer etal. j4 Date Of Patent. Apr. 4, 2000 

1541 4$14$24 3/I89 Aayama Ct eL . . .� . 1541 J’HAI5LE PZLLED 1LM.LAMNATE rOREION M1r l)OCUMONTS 
TRICC7ERED BARR1E FEATURE 4$2Ut8 41t989 Hwa4g. . . 

� . . .............  au . .1751 entth W1 noCw. A. P247 12119 L 00. 

75 1,eoti r Ann L4u1McCuflnaC1.CUinm1ng Lou4ae Mc4crmack. Cummiug to 2)377 1C8C 011 

Shelduat . 
4921.6� . S1ni1tz WOUmu F. �
 

. 
. . � U7t2t62 3 .11mnPrt(Kf.5 u i 

Cartw1ght, boil, j i$ lk,u6oill. Coal 236 i.t’J93 1. 
73 Aasiguoi Kl9ahetl 4a’kh, TiiC. S 27P1% 1111 11995 Wipo 

Hlaæu Roswuit.
 

an of Ga Neauuish. Ws 
ois.tuadis W19% WWO 

.33Z728 6i4 Dizisuy Ct .1 J1o3474t 11.1996 WWO 

131 Asiogiuou KI -Uarkdw �544771% 9’tuis1 R6int . . [211 Appi. Nà 08/929,542 . - 97214965 201197 W100 .. 

Nuisnab V/Ia. 94729179 12104$ oCtjoikI ist 14397 11999 Wfl0 

. . . 1721 s. t& i. �.. . . 7/1999 wl 

[.121APIsI No: - tsi ( - * ł1ThJi [VIft l( A11(iN9 

9iIedi 0-4111997 L01997 2 42s/3I59 28A159 (iporaiton. WN11ex FPO 

Re U.S.-1111K01( N 1%TENT DOCUMLNT 
4219366 4 179 428133Z 442370- 

a

tOOaIIOnRCX0.iP1’JR%114 pkin 
235 [S8J Thud Gfea . ................... � u6vsL 

1’3J C naaurl 9 18’1 OUØI191 08,’J56$24, OM29 1 434 11  115-1j, 317 9 3146 332 Eu P 1 N 
a rduao1cuNt54492P 911162 �4/I995 . . . Exxon. 

2.4.4 . . RuIbrancas CHati 
Grades. May 1996 drjt. 

gp 22,1996 wuti. ’Ne� W)LS Offer COIZIbIOnII ope. Fruccaiuog 
fm! tntC1.........................................10M Mu  . 96/29247 1.1998 WIn.). Ii S PAIEN1 lx)CUMENm Edge’. Plaut/ca WolId,Apu TM. P. H. 
f5 CL.... ...............42SM57 . Say MetnI1otSoy Sicgle-Sft". by Ep H 

; 428/315.9; 42844166; 428.311:1;426,317.9; . . . I)1ULR FUISI.ICA1IOINS 3,1145/492 2/11132 1Lasni .....................2111WI sçuntt. Piasiioithr1il. Apt. 1907, p 27 SE 

� . 4211 319-k2&’91l442L37(t 442/3729 ’rIte Mcrck Etilea. Eu .2iparh. of itiLs ,cd Do.g’.. 47,837 
3 814,004 7,VM 0-k 111111 en.’s the tatºstSonSmgl11ala)tsts".hyJmH.  

cb Fueld S Seareb ,.... ___._ 42tk213 715$ 
442.,374 EIghth tiloten (flou 196$) p 28 4 j$488s 291974 Tea. ’El r. Plastica World AT..,l7 p 4.4’j 

� 424/315.7. 315.9 316.4. 317.1,..5l7.4.319.3, �- .1th7118 00198 Caolaiavcr 
.11989 IoiaL i’nerucc 4 anTher-Elizn/e1h M. C,1. 

30, 327 530, 331 90; 44Z67, 3711 372. A0ozn Acug ur J.c -4…111uy Potcoip Kr. & F JO 41971511 4/5430 thuslt, 2. td 1t, 2211 /59 or oi-Dccg1as Ii Th11o, R. 

174 ABSTRACT 415229$t 20981 Lanabuta tal 4.Mi3di AP.AC’ 

I Rofetencea ( A iseif-arg laiteg bru.athublc ,mcoipozoea fibi lay iracu- 4216.330 60481 1haaby 428 iS Abreathablebaluco Iaiornutc isdiacloseil 160mg o EMeir. 

U.S- I48TENT t*3CUM0N1. ,.. � � wits W4tC 99J1oi 19 aia1 USC eondItiUI18, ilud 16.iuocs or Weal. .!Iwa19 ..- layer boniprboag a micruprurlus b-rea6iable .batuiue.1Iup; a 

alnnmat s the vapor traInmIssiUn Wine the vupe nib 4453 7013 12,’I981 Oabtt dl ,.t ci -tMa b thihie filled fllxii wbxth 
,6i4924.. 4/1072 NIlsanuat

 
91. � .. enleai.oiorxies OXeoaisvC. The Olai layer zatcth.2.0 i iaei.s-i 12.1961 ¶4tru r. ,. ,u....................1211 ’M camprIses about 50’S ica about 711% byweiglit Mix end an 

3 683,457 141972 CousafIril sonlud polymul matnx uiiti plurality of fin iraJ 4 1i2464 I 1945 8.1 01891960118 s linter such as an ulantoinuric ethulea.. to 11’ 
358AK 34992 IWlettel � 

� 
. swldla.able filler paitcics dt’apasud within lint yj4a. /5c 1L.236 7/1945 ..............................129W mer$vingadoisity tha6gpi;8nd9dr1r44bL11U8 

there is an excess nfiapor  the erparliclu’. swell Sri blrick 41438.18 IiI 11 Ic.4.211omprsrngain.liableouter laye7 snub as a fm

4,472,128 90996 Saginuto 1 or P19I18IIY block tratlameinsamn of s.aprir though thu n.m 4,3441134 31922 tOSS’ 428212 ocr web of spueburid dEbers liinmulUpbrtayerecnnbe 

� 43135,684 4 1396 flk,.,o,.r ci. � � . hod theSini layet � �. � . � 4,341M4 911311) 0111,.. ii .........................12&W li/teicilv laoin7ted aberaut lantasate bts aped atren4liia 

2,7114,238 11. ’4147 çteipm. ci al ’ � 
lIopr ...... 7 ................204)145 f3(#11arnnin’la WV119 di .ita ’.sof 718/4/rn /4.11 

4.283,963120096¶369118.1iL.����59Cinlnis.4liwtag71hoits,452,96gM.altar....,............,�-

- � . (List Oonhi wad un 9081 pagt,) � .� �: � 3(1 ClaIms, 2 l)rnwlaig Sheets 

1020It22wrr#’Th><_)K)><_)Z)(,..__20181412ThisPOFpatentfileisbroughttoyoubyDPublishhthyl/wwwdpublIshcornThusPDFpateiitfileisbroughttoyoubyDPublishhttpJMswd-publtshcorn�.���.���.�-�.��...�,.���90’��*�*����..’.����,�����;���!�.:



1ftIII 
TJS1)O114O24A US00604 UOOA 

United States Patent tiq Patent Number: 6,114,024 United States Patent (1] [11] Patent Number- 6,045,900 

Forte  [4J flute of Patent Sep. 552001) Haffner et aL 45] Date of Patent; Apr, 4,2000 

[54) MUULLAYER aREAnIASULE FILM t3;5427 12Jl54 Jafoa 42I316.6 541 ØIL4FHIThLE 1?lttEO FILM LAMLNATE FOlWN P1Wl4T DOCUMENTS 

175 ovsnioa Nithebm L Fot-le, Ncteperf News, Va.179 oveutoak WilSon Bela HolSter. KesnesOa, Aim ’34 !I"°°P°° i’ 

Piusawy Ceuirnm-Aliao S Keks Loutae MeCortu da. Caoarntng. imit 4 
5020  

73) aJao0: En1*l-Llnrla W(,rldoitltle, the. AUantf3, Agamt  or -llohitry MdUart & Satraa 112 (Ia p1 
NeeaItt. \V,a ,.. -ats fttsa 

157] ABStRACt I77 Aoaaigrnaa Kin Iy-ClnrkWorldwlcle, ne.. 544$) 554) 

]21] A5?. No 081650,563 5. . thtI of okusga alsaidsaki. otulullyat 
NeatOsit. W 

22) FileS. Jul. 31., 19911 hrtathe4k tilr Sm-mt 15 ittnt{ of p saatioq roptaraim of 
5’!] A Na. 081928,562 44955. 2/1995 V-111,17) 

W,?34741 V600, 

(I) pr tdtrt a Famar tar raa.o VrFa 54ara. atad ’59454391 2J1998 50110. 

5*1mb! U.S. Appileiblon Data (U) prdsUlop a tatrrj4.a to 5lr,d oatS bok la fltids, 1221 1-ilaIt Sep. 15 1997 980295414 7/15498 WIW) 

tite ott [ii] mt_Cl? ... .,.  Ofl41Jt l’lSL.ICAFLONS 

511 ftiLLL _. J31% VU 531 US, CL . R C anita Stall trFPO 
]J us. CL ..............................42j355t9t 428/315.5; (a] so Ito usia catratht5 at hsartt A lio’a-tayodflhzla born 4282316,15; 4211535750 435/3’52s4r370s II ,-’ g o oil,; P 1 II 

42’5al5 41111 5586 4..8’tjV 1,42&1317.5; Ste r,atd 145 Los 1n h vsln,a ma minimum the ’lO Imw 
, tr,fl bob  

4252017.9 follmv10 starnirtat ]98 FlirItI of Searth... - ......................4-34 395; ItO PatSy I Its 1 Sos 
Eblol nfSeoi’c.li . . ., 4211319.9, 3157, c’&A-C, 421153155. 315.1. 41’! V. 3108, 532 ....... II Oak 

42823158, 7566 ill). 357 5, 557 ’5; 6045365, ,45 5. 
.0/1)0 509 3’m. 

369 taisIe  -at Loast one tIeouaplastk tolOrnt asS at 1561 R*fatrcatcus LW9S 5*T CmbSt 

Kofrreti1w,(iSlecI Cc’ootea mr yret t rruanting 
U.S PAJTSNF DOCUMI NC’5 

ape]tSe ’MO Say Sosg5.-Sitc", by lao H 

U.S. Alt 5’. I I It 51 MLN hyStouplatlus pr tmors,. rnplu of *atOtrIit5 4 r,41, 592 stan 650 a, 3615 Sit 18Shut, vs,rki, Apy, ass’S p 27 32 
witS Su]m-Imeapm’Wmga brm4m Ia 3984,906 701975 Cook , ’S2’I ’II stheT4tesb S.raortSat Ia Sit,, Cold ts’ hoJan U 

4221,035 .9.5999 Ssituga.a alAS ............ 20.445’! tSqt20ltiSIbdd82apil bsiierSbsigunisnis.said C’ laySt 4.547.827 451919 SteS 200501........- 
Sit P1 -. mid IsV’S 41-45 

4.4331621. 21984 lIbido 
- a ly fStb of p’ 1-sat Slier. and 4,154255 S,1C4 Ttet aa at............................otn scm °’ ’ .1/1’ 

4758239. W1988 Yomet 01...............0.... AlOopioeabnsiad1wsWo .yet fat bOnd-624
 2119W  ’ Primary ir04,Jieabath M. Cole 

959 Boom 904465 
salt C I4)s4t. t6S9ldltOtClay9rB It*tdU 4,197,1513   41994 tSr bIt I ’.1 5 149 22’S slt4’r sOy Syosir 0tFbatt-.’DOkpl*S H ’SSrlUty Jr 

4;599 
1 

04999 -,..-....42&246 
ier srad.anftallf 918 -IS,, buildup o par- 4,552945 35451 1205501) ’Sat 420 Slit 571 AHSI’519,C1’ 

4,929,503 5 1999 Skate - ;._. .. 156 tresalela tilt, rnuttnaal swat iSa Stomp said 4,265,434 5 1481 Romuatak ..........................42650 

154,818 51991 MottoL . a1..................42931.5 3 001*25,04 ’Sep. . 4,276,335 825981 Stasia............................42 A S.reathaiaic barneS ilnaIltatrr is rtisdescll lmv4 a f,rat film 

5143,773 9 i’S)t alO04 ..-.-..- 4250137 (b)noathiogsoattartedad twit’laytr filort 15 barclay form 4,259.532 919111 Seb94rO - ........................4342 layer ceanp,06ng a thamIptIrawa hrblBobth ha5ei Sire; a 
164,26S 515392 43da 01 -. 42508195  05 at ,tr pat a a, a layep ad a1 .2914 I , aassrd tint er 04rapr s, sg’i, t20as* ilued urn s4nott 

5538,7) 4 554 la, Sat 4252547  4 10’, ’5 1.5201 8 I*o’mc6 at 5. 120.78 
05545fl0’. Skrtt 4tt Ic tbatnst ’10% i’ 59’eIgbI lilky god K,, 

wlra,-cm said ,,rrel,rha,5 ate1, 5-,. ectndCctCS seal atlaS 4,612,564 11882 SOkis,, at a!------------------------’.29 ,,iito,plaIa.a paiys at sacS as so ebslomairk-cthylcisa patly-

5.492,741 l’i446 Akea or At - - 42P315.7 micrarpatratna care 1aar aid sakj dhootroc Soya 4341.216 711982 Obçama -- . - -- -------------- 1982111 soar ]lavae5 aSearany limo thosoO.89g1n°da11tlathFd  Sbrus 
’.25.141. a tra Soto,d It 51 42508 oak hoot SatOS IormoiatatI*I4a5 

Savr 4.36.4 re - .. 4256156 o rmatog S h,ea abbI ›VW layer. us a mart 

5540.474 14 51% Laa85a’ ------------------------42801411 auras’, the poat.ape at 5aaeerua laIsr l,a,l tuhr.ImmltaUy pra’aetst 4,544,995 It’! 4112 Ga5ik,a --------------------------------429212 wits-ca s’dt of rsprn,Isrodad fsbeak. the mulUpIelcyeiS-0445 h 

614,750 41.531 Dr-lprlars,)t -------------._. 429(3175 the 10 a,,rlt Tha trrrsrrrt; tot aL’, tartau,s a, a 
4,147.544 951882 05,55 aId ...-------------------28128’ thermalty iint,nattd whertin Satoinatahos a peel btne5S1 Sat 

84411.224 7,1597 556100,,- .5 - .,. 4203154 , 4.351055 45952 I-loge - ---  --››---6-››› ›-6- 5’ sca-’-,,,o12181 ,r,ra,o’.aolt a WV 114 si eaamu.Itf 4581p 10050) 
tar ec iso 4,552,949 50.1.5112 Mactier  ........ ----------------------214 

III1EICIN PAI’LN I I)0(’IIMLNTS 
- 

- 43t syomp - - ----------------------------425.51J.5 Cla31 4 Orowlng Shoo18 
(1,56 ,20tin5bO it!, -"t F-0.) 30 C36lm 2 .S550tS 

6I.
   

MIXER cA" 22 

20 

MIXER dig’ mix 
DIE X,-

JA 

MIXER "C"MIXER 12 

AUTOMATIC SCREEN CHANGERS 

This POF patent file, is brought to you by D-Publish, 17llpi1d-publish.1G011n. This POE patent file is brought to you by Q-Pubtsh, htlpJ/,d-pubish.m.  




