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- REF: Expediente No. 00 064.198 — solicitud de patente de-invencién

a favor de KIMBERLY-CLARK WORLDWIDE, INC.

Respuesta a oficio No. 13169 del 2 de junio de 2005

CARLOS HUMBERTO PALACIO EASTMAN, portador de la tarjeta profesional
No. 62154 del C.S.J., obrando como apoderado sustituto de la sociedad
KIMBERLY-CLARK WORLDWIDE, INC, domiciliada en Neenah, Wisconsin,
Estados Unidos de América, seglin lo acredita el documento de sustitucién de
poder anexo al presente escrito, me permito dar respuesta a las observaciones
de caricter técnico y juridico, relacionadas con la patentabilidad, para la
concesion de la patente de acuerdo con la Decision 486 segin el concepto
técnico No. 921 notificado por fijacion en lista de fecha 30 de junio de 2005.

Teniendo en cuenta las objeciones del sefior Examinador en relacién con la
claridad de la solicitud nos permitimos presentar un nuevo capitulo
reivindicatorio de 1 a 28 reivindicaciones, el cual remplaza completamente el
capitulo reivindicatorio anteriormente presentado.

En el nuevo capitulo reivindicatorio que estamos presentando, se ha modificado
la reivindicacion 1, la cual difiere de la anterior reivindicacién 1 en que cada
capa de piel incluye una mezcla de un primer polimero incompatible y un
segundo polimero incompatible. Este lenguaje esta sustentado por la
reivindicacion 28 inicialmente presentada, y no amplia el alcance de la
invencién. La nueva reivindicacion 1 (asi como la reivindicacion 28 inicialmente
presentada) no limita los porcentajes del primer y segundo polimeros
incompatibles.
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Las nuevas reivindicaciones 2 — 28 dependen de la reivindicacién 1 y donde es

apropiado son multidependientes.

El sefior examinador objeté las reivindicaciones previas por carecer de claridad.

' Especificamente, el sefior examinador objeté que las diferentes reivindicaciones

independientes declararan diferentes rangos porcentuales del primer y segundo

polimeros. La anterior reivindicacion 1 requeria de 20 — 80% del primer

polimero incompatible, y de 20 — 80% del segundo polimero incompatible; la

anterior reivindicacién 8 declaraba 75 — 98% del primer polimero incompatibley

de 2 - 25% del segundo polimero incompatible; y la reivindicacién 28
inicialmente presentada no Jlimitaba los rangos. Consideramos que esta
objecién ha sido superada corrigiendo la reivindicacién 1 de acuerdo con la
reivindicacion inicial 28, con el fin de no limitar los rangos. Sin embargo, como
se indica en las reivindicaciones dependientes, los rangos &ptimos variardn
dependiendo de la combinacién particular de primer y segundo polimeros

empleada. Cuando se emplean los polimeros incompatibles declarados en las
reivindicaciones 3 — 6, los rangos deseados son de 20 — 80% del primer -

polimero incompatible y de 20 — 80% del segundo polimero incompatible, como
se declara en la reivindicacibn 2. Cuando se emplean los polimeros
incompatibles declarados en las reivindicaciones 12 — 20, los rangos deseados
son de 75 — 98% del primer polimero incompatible y de 2 — 20% del segundo

. polimero incompatible, como se declara en la reivindicacion 11.

De otra parte, considerando las objeciones del sefior examinador en relacion
con el nivel inventivo de la presente solicitud, basado en el documento ES
2163056 {que corresponde a EP 0.367.613), nuestro poderdante se permite
argumentar lo siguiente:

El rechazo del sefior examinador es respetuosamente objetado. Los siguientes
comentarios se refieren a lo divulgado por EP 0.367.613.
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La referencia EP 0.367.613 divulga una pelicula de polimero que tiene una
superficie rugosa, sobre la que se puede escribir solo de un lado de la pelicula.

La pelicula divulgada no tiene capas de piel en ambos lados en donde cada’

capa de piel incluye una mezcla de un primer y un segundo polimeros ‘9}5

— .
incompatibles y tiene una pluralidad de grietas formadas alli. La capa sobre la

que se puede escribir incluye una mezcla de polimeros quimicamente
incombatibles. Los polimeros incompatibles proporcionan a la capa una
superficie con l:ugosidad para que se pueda escribir en ella. Adicionalmente, no

hay sugerencia de hacer la_pelicula respirable al vapor de agua. Por el - e
contrario, las peliculas divulgadas tienen baja permeabilidad a los gases (Ver /
pagina 2, lineas 29 - 32),

La peliculas de polimero que tiene superficies sobre las que se puede escribir
tipicamente se emplean en empacado (ver pagina 2, lineas 32 — 35). Es bien
sabido que cuando una pelicula se usa para empacado, no hay motivacién para
proporcionar una superficie sobre la que se puede escribir por ambos lados de
la pelicula. Solo se puede ver un lado de la pelicula desde el exterior, mientras
que el ofro lado se encuentra escondido de la vista. En concordancia, EP
0.367.613 no motiva a una persona de habilidad ordinaria a propbrcionar una
pelicula respirable que tiene capas de piel en ambos lados, en donde cada capa\?"
de piel incluye una mezcla de primer y segundo polimeros incompatibles.
Ademas, como se explica amriba, EP 0.367.631 no motiva a la persona con
habilidad ordinaria en el arte a proporcionar una pelicula respirable que tenga
una tasa de transmision de vapor de humedad ("“MVTR") de al menos 500
gramos/m® — 24 horas. La referencia divulga que se desea una baja
permeabilidad a los gases para peliculas de empacado (péagina 2, lineas 29 -
32).

Consecuentemente, la materia de las reivindicaciones modificadas que estamos
presentando se basa en un nivel inventivo.
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Por lo menos por las razones vistas aqul, ‘creemos que las reivindicaciones
presentes son patentables- por sobre el antecedente citado. Por lo tanto, a la
luz de los anteriores comentarios y las correcciones realizadas es posible
reconocer que existe nivel inventivo en la presente invencion.
Consecuentemente, insistimos en que el nuevo capitulo reivindicatorio anexo
distinghe clara y evidentemente la invencién con respecto al arte previo. citado
por el sefior examinador y por lo tanto, cumple con los requisitos de novedad,
nivel inventivo y aplicabilidad industrial exigidos por la Decisién 486 para poder -
acceder al derecho de patente solicitado. Para este propodsito estamos
anexando el recibo oficial de caja No. 05 — 58,443 por $91 000.

De la Seflora Jefe,

Atentamente,

—_—
CARLOS HUMBERTO PALACIO E.
T.P. N0.62154 del C.S.J.

C.C. No. 79.311.882 de Bogota
Carrera 7 No. 16-56 piso 9

Bogota, Septiembre 26 de 2005
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REIVINDICACIONES

1. Una pelicula respirable adelgazada y estirada que tiene una
MVTR de por lo menos 500 gramos/m? — 24 horas, que comprende una capa de
nucleo y una capa de piel a ambos lados de la capa de nucleo:

la capa de nucleo incluye una mezcla de uno o mas polimeros
termoplasticos y particulas rellenadoras, con vacios alrededor de las particulas de
rellenadoras;

cada capa de piel incluye una mezcla de un primer polimero
incompatible y un segundo polimero incompatible, y tiene una pluralidad de grietas
formadas en ella.

2 La -pelicula respirable de la reivindicacién 1, caracterizada
porque cada capa de piel incluye 20 — 80% en peso del primer polimero
incompatible y de 20 — 80% en peso del segundo polimero incompatible.

3 La pelicula respirable de la reivindicacion 2, caracterizada
porque el segundo polimero incompatible comprende un elastomero de
copolimero de etileno-propileno que contiene un gran porcentaje de propileno y un
porcentaje menor de etileno.

4 La pelicula respirable de la reivindicacion 3, caracterizada
porque el primer polimero incompatible comprende polietileno ramificado de baja
densidad.

5 La pelicula respirable de la reivindicacion 3, caracterizada
porque el primer polimero incompatible comprende un copolimero de etileno vinil
acetato que contiene hasta 12% en peso de acetato de vinilo.

6 La pelicula respirable de la reivindicacién 3, caracterizada
porque el primer polimero incompatible comprende un copolimero de etileno y
metil acrilato.
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7 La pelicula respirable de cualquiera de las reivindicaciones 2 a
6, caracterizada porque por lo menos una capa de piel comprende 30 — 70% en
peso del primer polimero incompatible y 30 — 70% en peso del segundo polimero
incompatible. '

8 La pelicula respirable de cualquiera de las reivindicaciones 2 a
6, caracterizada porque por lo menos una capa de piel comprende 40 — 60% en
peso del primer polimero incompatible y 40 — 60% en peso del segundo polimero
incompatible.

9 La pelicula respirable de cualquiera de las reivindicaciones 2 a
8, caracterizada porque cada capa de piel comprende 30 - 70% en peso del
primer polimero incompatible y 30 — 70% en peso del segundo polimero
incompatible.

10 La pelicula respirable de cualquiera de las reivindicaciones 2 a
6, caracterizada porque cada capa de piel incluye 40 — 60% en peso del primer
polimero incompatible y 40 — 60% del segundo polimero incompatible.

11 La pelicula respirable de la reivindicacién 1, caracterizada
porque cada capa de piel incluye 75 — 98% en peso del primer polimero
incompatible y 2 — 25% en peso del segundo polimero incompatible.

12 La pelicula respirable de la reivindicaciéon 11, caracterizada
porque el primer polimero incompatible comprende polietileno ramificado de baja
densidad y el segundo polimero incompatible comprende polipropileno.

13  La pelicula respirable de la reivindicacion 11, caracterizada
porque el primer polimero incompatible comprende polietileno ramificado de baja
densidad y el segundo polimero incompatible comprende poliestireno.

14  La pelicula respirable de la reivindicacién 11, caracterizada
porque el primer polimero incompatible comprende polietileno ramificado de baja
densidad y el segundo polimero incompatible comprende polibuteno.

«tl.
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156 La pelicula respirable de la reivindicacion 11, caracterizada
porque el primer polimero incompatible comprende etileno vinil acetato, y el
segundo polimero incompatible comprende polipropileno.

16  La pelicula respirable de la reivindicacion 11, caracterizada
porque el primer polimero incompatible comprende etileno vinil acetato que
contiene hasta 12% en peso de vinil acetato, y el segundo polimero incompatible
comprende polibuteno.

17  La pelicula respirable de la reivindicacion 11, caracterizada
porque el primer polimero incompatible comprende etileno vinil acetato que
contiene hasta 12% en peso de vinil acetato, y el segundo polimero incompatible
comprende polibuteno.

18 La pellcula respirable de la reivindicaciéon 11, caracterizada
porque el primer polimero incompatible comprende etilen metil acrilato, y el
segundo polimero incompatible comprende polipropileno. '

19 La pelicula respirable de la reivindicacion 11, caracterizada
porque el primer polimero incompatible comprende etilen metil acrilato, y el
segundo polimero incompatible comprende poliestireno.

20 La pelicula respirable de la reivindicaciébn 11, caracterizada
porque el primer polimero incompatible comprende etilen metil acrilato, y el
segundo polimero incompatible comprende polibuteno.

21 La pelicula respirable de cualquiera de las reivindicaciones 11
a 20, caracterizada porque por lo menos 'una capa de piel comprende 80 — 97% en
peso del primer polimero incompatible y 3 — 20% en peso del segundo polimero
incompatible.

22  La pelicula respirable de cualquiera de las reivindicaciones 11
a 20, caracterizada porque por lo menos una capa de piel comprende 90 — 95% en
peso del primer polimero incompatible y 5 — 10% en peso del segundo polimero
incompatible.



23  La pelicula respirable de cualquiera de las reivindicaciones 11
a 20, caracterizada porque cada capa de piel comprende 80 — 97% en peso del
primer polimero incompatible’'y 3 — 20% en peso del segundo polimero
incompatible.

24  La pelicula respirable de cualquiera de las reivindicaciones 11
a 20, caracterizada porque cada capa de piel comprende 90 — 95% en peso del
primer polimero incompatible y § — 10% en peso del segundo polimero
incompatible.

25 Un método para preparar una pelicula respirable de miuiltiples
capas de cualquiera de las reivindicaciones 1 a 24 que tiene un MVTR de al
menos 500 gramos/m?-24 horas, que comprende los pasos de:

coextrudir una capa de ndcleo junto con una capa de piel a ambos
lados de la capa de nucleo para formar una pelicula coextrudida, la capa de
ndcleo incluye una mezcla de uno o mas polimeros termoplasticos y un rellenador
particulado, cada capa de piel incluye una mezcla de al mencs dos polimeros
incompatibles;

estirar la pellcula coextrudida a 1.1 — 7.0 veces su longitud inicial en
al menos una direcciéon para formar una pelicula respirable de miltiples capas
estirada y adelgazada;

formar vaclos en la capa de nicleo durante el estiramiento de la
pelicula; y '

formar grietas en cada capa de piel durante el estiramiento de la
pelicula.

26 La pelicula respirable de cualquiera de las reivindicaciones 1 a
24, para la formacién de un laminado respirable que la comprende conjuntamente

con una tela fibrosa no tejida.

27 La pelicula respirable tal como se reivindica en Ila

ey

Va2

reivindicacion 26, para la utilizacién en un articulo absorbente seleccionado del \
\’VO

grupo que consiste de un pafial, un pantaloncito de entrenamiento, ropa de nadar,



un pantalén interior absorbente, un producto de incontinencia para adultos y un
producto de higiene femenina.

28 La pelicula respirable tal como se reivindica en la
reivindicacion 26, para la utilizacion en un articulo médico seleccionado del grupo
que consiste de una prenda, una almohadilla interior, un vendaje, una cortina, y
una tela para limpiar.

Qe
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REF.. Expediente No. 00 064198 .
Solicitante: KIMBERLY-CLARK WORLDWIDE, INC.
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JUAN PABLO CADENA SARMIENTO, méyor y vecino de esta ciudad,
identificado como aparece al pie*de mi firma, obrando como apoderado
principal de KIMBERLY-CLARK WORLDWIDE, INC. \

por medio del presente escrito SUSTITUYO el poder a mi conferido en este
tramite, con las mismas facultades otorgadas, a favor del doctor CARLOS
HUMBERTO PALACIO EASTMAN, identificado como aparece al pie de su
firma.

. Senora Jefe,

C.C. No. 80.410.337 de Usaquén
T.P. 57492 del C.S.J.

ACEPTO:

ARLOS HUMBERTO PALA'CIO EASTMAN
C.C. No. 79.311.882 de Bogota

T.P. 62154 del C.S.J.
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A STATE OF WISCONSIN
-J, . THE A;F‘ R s' ‘;@
Office of the |99
Secretary of State
' APOSTILLE

- (Convention de La Haye du 5 octobre 1961)
1  Country: United States of America

2. This public document has been signed by Cheryl R Gorges
3  acting Ini the capacity of Notary Publlc, State of Wisconsin «

4. Dbears the seal/stamp of Notary Publlc, State of Wisconsin
CERTIFIED
5.. at Madison, Wisconsin 6. August 16, 2002

7. by the Secretary of State of Wisconsin
8. No. 73756

‘<4, Seal/stamp:
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Yo (nosotros)
domiciliado(s) en

Nombro{amos) a: RAMIRO CASTRO DUQUE v/o
JUAN PABLO CADENA SARMIENTO vy/o
BEATRIZ JARAMILLO 5. de Santafé de Bogold,
Colombia, apoderados verdadcros y legales con poder
especial, amplio y suficiente, para recabar de las
oficinas y autoridades colombianas administrativas,
Jjudiciales y de policia, en cualquier instancia o recurso,
la aobtencién de patentes de imvencién, registros de
marcas, diseflos indusiriales, modelos de utilidad,
depdsitos de nombres comerciales y enseflas, registros
de derechos de autor y contratos sobre los mismos,
obtencién de ceriificados de obtentor de variedades
vegetales, asi como sus promogas, rencvaciones,
anotaciones de traspdso, cambios de nombre y/o
domicilio; elaborar, tratnitar y registrar contratos de
licencia y licencias de cualesquiera clases, intervener
como demandante o como demandado en cualquier
inslancia y recurso anle cualquier juez, corporacidn,
funcionario piblico o autoridad en acciones judiciales,
adininistrativas y de policia tales como: oposiciones al
registro de marcas; acciones de caducidad, cancelacién
y nulidad; acciones reivindicaterias, acciones derivadas
de la obtencién o explotacidn de lcencias; acciones de
competenicia desleal; demandas penales; acciones de
indemnizacion de perjuicios, reclamos y cbservaciones
a solicitudes de patentes, disefios indusiriales, modelos
de utilidad, en el ¢jercicio de medidas caulelares y en
otras acciones o medidas similares,

A este efecto, Jo(s) faculto(amos) pamn elevar
solicitudes, formular descripciones, emmiendas,
protestas, declaraciones, oposiciones, cancelaciones,
nulidades, apelaciones y reclamos; pagar impuestos,
cuolas y gravimenes prescritos por la ley; renunciar o
desistir a derechos concedidos o en curso de concesion;
recibir toda clase de documentos y valores, dando el
descargo respective, y, en general, pama dar ante dichas

autoridades todos los pasos nccesarios &l efecto

indicado y fomar todas las medidag que creyeren
conducentes al resguardo de mis (nuestros intereses),
con todas las demas facultades regales necesarias.

Este poder comprende la [acultad de natificar o

POWER OF ATTORNEY
T(We) Kimberly-Clark Worldwide, Inc,

dofniciled in 40} N. Lake Street, Neenah, Wisconsin,
54956, USA.

Hereby appoint RAMIRO CASTRO DUQUE and/or
JUAN PABLO CADENA SARMIENTO and/or
BEATRIZ. JARAMILLO 8. of Santafé de Bogotd,
Colombia, my (our) true and lawfull attommeys with
special, ample and sufficient power to obiain from the
Colombian administrative, judicial and police offices
and authorities, in any instance, privileges of patents of
invention, registration of {rademarks, industrial designs
and wutility models; registration of commercial names
and emblems, registration of copyright and contracts
relaied thereto, cerlificates of obtainers of vegetables
varieties, as well as extensions, renewals and recordal
of assignments and changes of name and domicile
related to the above; to prepare, prosecute and register
licenses of any kind; to act as plaintiff or defendant in
any instance or recourse, and beforc any judge,
corporation, public official or authority in judicial,
administrative and police actions, such as: oppesitions
to the registration of trademarks; caducity, cancellation
and nullity actions; claim actions derived from the
obtaining or exploration of licenses, action of unfair
competition: penal demands, actions of indemnities for
damages; claims or observalions on patent
applications, modcls, industrial designs and utility
models; in the exercise, of preventive measures: and in
other actions or similar procecdings.

To that effect they are hereby erapowered to file
applications, formulate descriptions, amendments,
protests,  declarations, oppositions, cancellations,
nullifies,. appeals and claims; to pay taxes, quotas end
assessments prescribed by law, renounce or waive the
rights granted ot in the process of granting; to receive
all kind of documents and valuables, giving the
respective release of receipt, and, in general, to take
before said authorities the neccessary steps to such
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'(SOCIEDAD)

Hoy de de personalmente compareci&’) ante mi

a quien conozco, y de quien me consta que
firmé el anterior documents, debidamente
juramentado declard y dijo que €1 es

de

Sociedad legalmente constituida para un
periodo de duracién que ain no ha terminado;
que el declarante estd autorizado por dicha
cotnpafla para conferir este poder; que el sello
estampado por é1 al pie de tal poder, en
nombre y representacion de la expresada
compafia, es ef sello oficial de ella; y que el
objeto para el cual se confiere este
instrumento esta comprendido dentro del de la
sociedad.

~ »  El-suscrito Notario hace constar que tuvo 4 Ia
vista las pruebas de la existencia de la
~  sociedad.
Estado de
con fecha

y que quien confiere el presente poder es su
representante. .

Notario Publico (sello)

' . CERTIFICADO NOTARIAL
PERSONA NATURAL

" State of Wisconsin

C, IVWIIANAL CERLIFILALL ¥

(CORPORATION)
YE:

On tlus day of of personally appeared before
me Nancy Lee Carter

.to me known, and known to me to be the

person who signed the foregoing instrument
who being by me duly sworn did depose and
say that he (she) is the Ass{istant Secretary

of Kimberly-Clark Woridwide, Inc.

Which is legally constituted for a term not yet
expired, that deponent is authorized by said
Company to confer this Power of Attorney:
that the seal affixed hereunto by the deponent
in the name and on behalf of said Corporation
is the corporate seal thereof, and that the
purpose for which this instrument is granted
is included within the corporate purpose of
company.

The undersigned Notary Public attests that he
has seen the documents that prove
existence of the company. ¢

under date of

Notary Bablic (Seal)
My commission expires September 11, 2005
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TRADUCCION SIMPLE AL ESPANOL de la apostilla gue vienen junto con el poder dado
por Kimberly-Clark Worldw'ide, Ine, domiciliada en 401 N. Lake Street, Neenah,
Wisconsin, 54956 Estados Unidos de América a Ramiro Castro Duque y/o Juan Pablo
Cadena Sarmiento y/o Beatriz Jaramillo S. domicillados en la Carrera 7 # 16-56 P. 9,
Bogota. ' )

APOSTILLE

(Convencion de La Haya del 5 de Octubre de 1961)

1. Pals: ESTADOS UNIDOS DE AMERICA
2. Este documento publico ha sido firmado por Cheryt R. Gorges
3. actuando en capacidad de Notario Publico, Estado de Wisconsin

4, lleva el selloftimbre del Notario Publico, Estado de Wisconsin

CERTIFICADO
5. en Madison, Wisconsin 6. Agosto 6 de 2002

7. por Secretaric de Estado de Wisconsin

8. No. 73756

" 9, Sello/Timbre
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QUE AUN NO HA TERMINADO; QUE EL DECLARANTE ESTA AUTORIZADO
POR DICHA COMPANIA PARA CONFERIR ESTE PODER; QUE EL SELLO
ESTAMPADO POR EL AL PIE DE TAL PODER, EN NOMBRE Y
REPRESENTACION DE LA  EXPRESADA COMPARIA,- ES EL SELLO
OFICIAL DE ELLA; Y QUE EL OBJETO PARA EL CUAL SE CONFIERE
ESTE INSTRUMENTO ESTA COMPRENDIDO DENTRO DEL DE [A
SOCIEDAD. _ : _

EL SUSCRITO NOTARIO HACE CONSTAR QUE TUVO A LA VISTA LAS

FIRMADO: CHERYL R. GORGE ﬁ'OTARIO PUBLICO, CON COMISION
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ACTUANDO EN SU CAPACIDAD DE: NOTARIO PUBLICO
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EL: 16 DE AGOSTO DE 2002
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogot4, D.C., 6 de diciembre de 2005

Doctor
CARLOS HUMBERTO PALACIO EASTMAN OficioNo. .. 4 o,
Apoderado T . 13318
ASUNTO Radicacion 00-64198

Tramite 002

Evento 001

Actuacion 430

Folios 021

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

1.

Documentos estudiados

Para el presente estudio se tuvo en cuenta el capitulo descriptivo que se
encuentra en los folios 140 a 160, los dibujos que se encuentran en los folios
43 a 44, el nuevo capitulo reivindicatorio que se encuentra en los folios 194 a
198 que comprende veintiocho (28) reivindicaciones, el concepto técnico No.
921 que junto con sus anexos se halla en los folios 180 a 188 y el memorial de
respuesta que obra en los folios 189 a 192.

El nuevo capitulo reivindicatorio fue anexado como respuesta al requerimiento
de fondo arriba citado y fue aceptado porque no implica la ampliacién de la
materia presentada originalmente.

De acuerdo con el folio 171 de la solicitud en estudio, se considerara la
prioridad reivindicada sobre la solicitud de Estados Unidos No. 09/385,988 del
27 de agosto de 1999,

Objeto de la invencién

La invencién propuesta se relaciona con una pelicula de capas miiltiples con
capacidad para respirar que tiene una capa de nuacleo y una o dos capas de
piel adyacentes.

En la relvindicacion independlente 1 se define una pelicula resgirable
adelgazada y estirada que tiene una MVTR de por lo menos 500 g/m* — 24
horas, que comprende una capa de nucleo y una capa de piel sobre ambos
lados de la capa de nlcleo;

La capa de nucleo incluye una mezcla de uno o mas polimeros termoplasticos
y particulas rellenadoras, con vacios alrededor de las particulas rellenadotas;

Cada capa de piel incluye una mezcla de un primer polimero incompatible y un
segundo polimero incompatible, y tiene una pluralidad de grietas formadas en
ella.
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En la reivindicacion independiente 25 se define un método para preparar
una pelicula respirable de milltiples capas de cualquiera de las reivindicaciones
1 a 24 que tiene un MVTR de al menos 500 gramos/m? — 24 horas, que
comprende los pasos de:

Coextruir una capa de nucleo junto con una capa de piel a ambos lados de la
capa de nucleo para formar una pelicula coextruida, la capa de nicleo incluye
una mezcla de uno 0 mas polimeros termoplasticos y un rellenador particulado,
cada capa de piel incluye una mezcla de al menos dos polimeros
incompatibles;

Estirar la pelicula coextruida a 1.1 — 7.0 veces su longitud inicial en al menos
una direccién para formar una pelicula respirable de maltiples capas estirada y
adelgazada;

Formar vacios en la capa de ntcleo durante el estiramiento de la pelicula; y
Formar grietas en cada capa de piel durante el estiramiento de la pelicula.

o Se afima que las peliculas estiradas y adelgazadas con capacidad para
respirar y los laminados que incluyen una pelfculas con capacidad para respirar
y una tela no tejida, son usados en los respaldos del pafal, en otros productos
para el cuidado personal y en prendas médicas. Se menciona que tipicamente
las peliculas incluyen una capa de nucleo coextruida con una o dos capas de
piel adyacentes.

Una desventaja de las capas de piel es la de que éstas reducen la capacidad
para respirar del vapor de agua de la pelicula en general. Entre mas gruesas
son las capas de piel, mayor es la reduccion en la capacidad de respirar. La
optimizacion del grosor de la capa de piel requiere el proporcionar suficiente
grosor de capa de piel para controlar la acumulacién de matriz durante la
extrusion y proporcionar la unién a una tela no tejida pero no demasiado grosor
de capa de piel de manera que se perjudique esencialmente la capacidad para
respirar en general. Esto puede ser un balance dificil de lograr, especiaimente
con vista a la comiente hacia peliculas y laminados con mas capacidad para
respirar.

o El objeto de la invencién definido se catalogb como B32B 27/00, segun la
Clasificacion Intemacional de Patentes (IPC).

3. Relvindicaciones de uso

El articulo 14 de la Decision 486 de la Comisidn de la Comunidad Andina
establece: “Los Paises Miembros otorgaran patentes para las invenciones, sean
de producto o procedimiento, en todos los campos de la tecnologia, siempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial.”

s Las reivindicaciones 26 a 28 son clausulas que dan a entender que el sefior
solicitante espera poder proteger el uso de la pelicula respirable definida en las
reivindicaciones 1 a 24.

En la reivindicacion 26 se menciona que ‘la pelicula respirable [...] para la
formacién de un laminado respirable que la comprende conjuntamente con una
tela fibrosa no tejida’ (Negrita Personal). Con esta reivindicacién se entiende
gue la pelicula respirable se aplicara o usara en la formacién del laminado
respirable.
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En la reivindicaciébn 27 se menciona que ‘la pelicula respirable [...] para la
utilizacion en un articul absorbente seleccionado del grupo que consiste de
un paiial, un pantaloncito de entrenamiento, ropa de nadar, un pantalén interior
absorbente, un producto de incontinencia para adultos y un producto de
higiene femenina’ (Negrita Personal). Con esta reivindicacion se entiende que
la pelicula respirable se aplicara o usara en la fabricacion de un producto
absorbente.

En la reivindicacién 28 se menciona que ‘la pelicula respirable [...] para la
utilizacién en un articulo médico seleccionado del grupo que consiste de una
prenda, una almohadilla interior, un vendaje, una cortina y una tela para limpiar
(Negrita Personal). Con esta reivindicacibn se entiende que la pelicula
respirable se aplicara o usara en la fabricacion de articulos médicos.

En este punto se puede analizar que aun cuando los preambulos de las
reivindicaciones se presentan en la forma para reclamar un producto, la
materia de la invencién corresponde a la aplicacidon o uso de la pelicula
respirable definida en las reivindicaciones 1 a 24.

Dado que la legislacién colombiana contempla la protecciéon de productos y
procedimientos y no contempla la proteccion por patente de los usos de un
producto, se recomienda que dichas reivindicaciones se eliminen.

¢ En conclusion, las reivindicaciones 26 a 28 no serian patentables de acuerdo
con el articulo 14 de la Decision 486.

4. Determinacion del estado de la técnica

El articulo 16 de la Decisién 486 de la Comisién establece: “El estado de la técnica
comprendera todo lo que haya sido accesible al publico por una descripcion
escrita u oral, utilizacion, comercializacién o cualquier otro medio antes de la fecha
de presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.

Solo para el efecto de la determinacion de la novedad, también se considerara
dentro del estado de la técnica, el contenido de una solicitud de patente en trdmite
ante la oficina nacional competente, cuya fecha de presentacién o de prioridad
fuese anterior a la fecha de presentacién o de prioridad de la solicitud de patente
que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40.”

¢ Se consultaron las bases de datos con que cuenta y tiene acceso la entidad y
se consider$ el 27 de agosto de 1999 como fecha para investigar el estado de
la técnica.

o De acuerdo con lo establecido en el articulo 18 se determiné el estado de [a
técnica y se encontraron los siguientes antecedentes:

Fecha de
No.| Documento No. Titulo Publicacién
“BREATHABLE FILMS AND O oo <o 5000
1 US6072005 | PROCESS FORPRODUCING |  jriernacional:
THEM 14 de mayo de 1999
“BREATHABLE DISPOSABLE
2 | US5643239 SANITARY PRODUCT 1 de julio de 1997
CONSTRUCTION®
3 | ES2136056 | "PELICULAS POLIMERICAS" | 9 de mayo de 1990




5. Evaluacion de los requisitos de patentablilidad

El articulo 14 de la Decisibn 486 de la Comision de la Comunidad Andina
establece: “Los Paises Miembros otorgaran patentes para las invenciones, sean
de producto o de procedimiento, en todos los campos de la tecnologia, siempre
que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”

En cumplimiento con este articulo, se procedi6 a evaluar los requisitos de
novedad, nivel inventivo y aplicacién industrial con el fin de establecer la
patentabilidad de la invencién reivindicada en la solicitud en estudio.

Evaluacién del Nivel Inventivo:

El articulo 18 de la Decisién 486 de la Comisién de la Comunidad Andina
establece: "Se considerara que una invencion tiene nivel inventivo, si para una
persona del oficio normalmente versada en la materia técnica correspondiente,
esa invencién no hubiese resultado obvia ni se hubiese derivado de manera
evidente del estado de la técnica.”

Respecto al estado de la técnica:

¢ En el documento US6072005 (llamado D1 de aquf en adelante) se divulga una
pelicula respirable que tiene propiedades fisicas de barrera mejoradas la cual
incluye una matriz de poliolefina modificada resistente al impacto y un
rellenador particulado. La matriz de poliolefina incluye por lo menos un
copolimero de polipropileno, solo o en combinacion con otros polimeros. La
pelicula, y laminados incluida la pelicula, proveen respirabilidad a la humedad y
barrera a la penetracién de liquidos. Los laminados que incluyen la pelicula

pueden ser usados en cubiertas externas del pafial y otras aplicaciones que

requieren respirabilidad y resistencia a la penetracién de liquidos.

En D1 se enseiila que la matriz (o ndcleo) de la pellcula puede contener uno o
més polimeros adicionales mezclados con el polimero de impacto, por ejemplo
polietileno de alta o baja densidad, polipropileno, etc.

De los rellenadores de la matriz (0o nlcleo) se menciona que pueden ser
seleccionadas de una amplia variedad de organicos e inorganicos, por ejemplo
carbonato de calcio, silica, alumina, sulfato de bario, arcillas no hinchables,
entre otros.

También, estructuralmente la pelicula respirable puede poseer una matriz (o
nucleo) y una o dos capas de piel delgadas de modo que la matriz quede en
forma de emparedado entre las capas de piel. De estas Ultimas se menciona
que pueden o no incluir un relleno pero deberian ser respirables respecto al
vapor de agua.

En D1 se resalta que el espesor y la composicién de las capas de piel deberian
seleccionarse de manera que no impida la transmision de vapor a través de la
matriz respirable.

¢ En el documento US5643239 (llamado D2 de aqui en adelante) se divuigan

. pafiales respirables, productos de higiene femenina o productos desechables
sanitarios que incluyen una pluralidad de materiales que comprenden desde
una hoja superior del lado de la piel del usuario permeable al vapor y al liquido
y de un material hidrofflico. Una barrera es formada de un material no tejido
multicapa el cual es hidrofébico y permeable al vapor; también una hoja
posterior es formada de un material multicapa no tejido el cual es hidrofobico y
permeable al vapor para limitar el escape de fluidos y pemitir el del vapor.



En D2 se enseiia que la respirabilidad de una hoja polimérica impermeable tal
como la hoja posterior de un painal deberia lograrse mediante cubiertas
poliméricas agrietadas o fracturadas de por ejemplo extruyendo etileno vinil
acetato y asi teniendo las grietas o fracturas suficientes para proveer dicha
respirabilidad.

En el documento ES2136056 (llamado D3 de aqui en adelante) se divulgan
peliculas poliméricas orientadas que comprenden una capa base de
polipropileno que contiene microvacios y con una capa escribible en ellas,
comprendiendo la capa escribible una mezcla de un polietileno y al menos un
polimero quimicamente incompatible que contenga unidades derivadas de al
menos una de etileno, propileno y 1-buteno y que sea distinta de un
homopolimero etilénico.

En D3 se enseiia que las peliculas tienen una superficie rugosa provista por
una mezcla de polimeros quimicamente incompatibles, y esto se consigue sin
el uso de un relleno en las capas asociadas a la principal.

En cuanto a las proporciones en la mezcla polimérica para las capas
escribibles se menciona que puede ser de 47,5% de polietileno y 50% de un
copolimero de etileno y propileno.

Respecto a la solicitud en estudio:

El técnico de nivel medio versado en la materia

El técnico de nivel medio versado en la materia encargado de resolver el
problema puede ser un ingeniero quimico que labore en la industria de
materiales poliméricos y que atiende a planes de mejoramiento continuo
normalmente formulados en las empresas.

La pelicula respirable

De acuerdo con el capitulo reivindicatorio de la presente solicitud, se entiende
que el principio técnico en el cual se centra la solucibn al problema
corresponde a que la capa nucleo de la pelicula respirable adelgazada y
estirada posee vacios alrededor de las particulas rellenadoras y, que cada
capa de piel incluye mezcla de polimeros incompatibles con una pluralidad de
grietas formadas en ella. Sin embargo, D1 contiene suficientes enseiianzas
como para que un técnico de nivel medio versado en la materia se motive a
desarrollar una pelicula respirable adelgazada y estirada (D1; Columna 1,
lineas 63 — 67) que tenga un MVTR de por lo menos 500 gramos / m? — 24
horas (D1; Columna 7, lineas 5 — 13), que esté comprendida por una capa de
nucleo y una capa de piel a ambos lados de la capa de nucleo como se ve en
la Figura 2, donde la capa de ndcleo tenga vacios como resultado de la
incorporacién de particulas rellenadoras en la extrusion del polimero
termoplastico.

La propuesta de la solicitud en estudio difiere de D1 en que las capas de piel
estan elaboradas de polimeros incompatibles y como consecuencia presentan
grietas mientras que en D1 no se explicitan dichas caracteristicas. No
obstante, al analizar D2 se puede observar que facilitar la respirabilidad de una
pelicula polimérica mediante grietas o fracturas es algo que estd sugerido y
que para ello puede usarse un polimero tal como el etileno vinil acetato (EVA).

Verdaderamente, un técnico de nivel medio versado en la materia que se
encuentre dentro de la linea normal de desarmollo de la tecnologia que tuviera
acceso a D1 y D2 podria verse motivado a cuidar de incluir grietas o fracturas a
las cubiertas de las peliculas poliméricas impuisado por la necesidad de
mantener la respirabilidad de dichas peliculas como bien se expresa de forma
explicita en los dos documentos.



De otra parte, en D3 se sugieren peliculas poliméricas que pueden una matriz
cubierta por una o dos capas de piel (D3; Columna 3, lineas 28 — 30) donde las
capas de piel se elaboren de polimeros incompatibles lo que implicitamente
resulta en un agrietamiento de dichas capas.

Dado lo anterior, si un técnico de'nivel medio versado en la materia que se
encuentre dentro de la linea normal de desarrolio de la tecnologia que tuviera
acceso a D1 y D3 podria verse motivado a desarrollar peliculas poliméricas
con estructura equivalente a las de la solicitud y cuyas capas de piel se
elaboren de mezcla de polimeros incompatibles.

Segun el estudio realizado, la ensefianza de guardar la respirabilidad de una
pelicula mediante cubiertas agrietadas o fracturadas forma parte de los
conocimientos que tiene un técnico de nivel medio en la materia. De hecho,
como la tendencia es que los productos desechables sanitarios sean
respirables, D1 y D2 demuestran que dicha idea es convencional para un
técnico de nivel medio versado en la materia y esto lo motivaria a que si realiza
peliculas multicapas, estas también mantengan su respirabilidad sin ser
interumpida por las caracteristicas propias de una 0 mas de las capas que se
incluyan. Esto demuestra que proponer una pelicula como la de la solicitud no
genera un efecto sorprendente que evidencie un salto tecnoldgico sobre el arte
previo.

El método de preparacién de la pelicula respirable

Seguln la reivindicacién independiente 25 se entiende que el método para la
preparacién de la pelicula respirable de multiples capas fundamentaimente
comprende dos etapas técnicas que son la coextrusion y el estirado de la
pelicula coextruida, ya que la formacién de vacios en la capa de nucleo y la
formacién de grietas en cada capa de piel son consecuencia directa de la
etapa de estirado y se realizan mientras dure dicha etapa.

En D1 se tiene en cuenta que el espesor de la pelicula polimérica, la
composicion, el contenido de elemento rellenador, el tamafio de particulas
rellenadoras y el grado de estirado son factores los cuales ayudan a determinar
la respirabilidad de la pelicula microporosa (D1; Columna 6, lineas 27 — 30).
También, se menciona que las peliculas multicapa pueden ser preparadas,
entre otros métodos, por mezclado de poliolefinas {polimeros termoplasticos)
con el rellenador disperso, extrusion de la pelicula multicapa y estirado de
alrededor de 1.1 a 7.0 veces su longitud original en por lo menos una direccién
(D1; Columna 1, lineas 58 — 67).

Paralelamente en D3 se menciona que las peliculas se pueden producir de una
manera conocida orientando una pelicula que consistia de una capa base de
polipropileno (material termoplastico) y una capa de mezcla sobre ella. Esto se
efectia ventajosamente coextusionando estas capas par formar una pelicula
compuesta que es a continuacién estirada en la direccion de la maquina, por
ejemplo entre 45y 7.1. También se afitna que cuando se usa una tercera
capa polimérica, se puede formar mediante la coextrusion de la pelicula
compuesta de tres capas que es a continuacién orientada biaxialmente bajo las

condiciones de estiramiento anteriores (D3; Columna 3, linea 47 — Columna 4,

linea 10).

Si un técnico de nivel medio versado en la materia tuviera acceso a D1 o0 D3
podria motivarse a coextruir las mezclas y estirar en la misma proporcién del
método propuesto.



De lo anterior se puede analizar que coextruir una mezcla para elaborar una
multicapa y estirar la pelicula a 1.1 — 7.0 veces su longitud inicial en al menos
una direccion es un método convencional que un técnico se veria motivado a
utilizar para elaborar peliculas poliméricas respirables equivalentes a las de la
solicitud. Y esto es cierto porque por lo general, un técnico de nivel medio
versado en la materia que realice desarrollos tiende a emplear los equipos y
métodos convencionales adn para realizar otros productos mejorados, lo cual
no extrafia que realice investigaciones de rutina y se base en ensenanzas
técnicas como por ejemplo las contenidas en D1 o D3.

Segln lo antedicho, la propuesta de un método como el de la solicitud no
genera un efecto sorprendente que evidencie un salto tecnolégico sobre el arte
previo.

o Por lo anteriormente expuesto, las invenciones definidas en Ilas
reivindicaciones 1 a 26 de la solicitud, podrian verse afectadas en su nivel
inventivo ya que se derivan de manera evidente del estado de la técnica y
pueden ser obvias para un técnico de nivel medio versado en la materia. Por
tanto, no cumpliria con las disposiciones del articulo 18 de la Decision 486 de
la Comision de la Comunidad Andina.

e En conclusion, los requisitos de patentabilidad de la presente solicitud se
encuentran afectados asi:

No. Documento | Reivindicaciones Afectadas | Requisito que afecta
US6072005 (D1)
1. y US5643239 1-24 Nivel Inventivo
' (D2)
US6072005 (D1)
2, y ES2136056 1-24 Nivel inventivo
(D3)
US6072005 (D1)
3. o ES2136056 25 Nivel Inventivo
(D3)
Se anexan los apartes principales de las anterioridades en el documento adjunto.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacibn de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, se denegara la
patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la circular Gnica No. 10 de 2001.

Wown e
CLARA CA JELLANOS DE JAIMES
Jefe de Divisi¥n de Nuevas Creaciones (E)

15 DiC. 2005

El anterior requerimiento fue notificado por fijacion en lista, de fecha
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[57] ABSTRACT

A breathable film having improved physical and barrier
propertics includes a stretched impact modified polyolefin
matrix end a particulate filler. The impact modified poly-
olefin matrix includes al least one impaci polypropylene
copolymer, alone or in combination with other polymers.
The film, and laminates including the film, provide excellent
moisture breathability and excellent barrier to penetration by
liquids. Laminates including the ilm may be used in diaper
outercovers and other applications requiring breathability
and resistance to penctration by liquids.

32 Chuims, 2 Drawing Sheets
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BREATHABLE FILMS AND PROCESS FOR ‘The impact modified polyolefin matrix includes from
PRODUCING THEM about 5-100% of an impact polypropylene copolymer, based
on the weight of the polymer matrix. The impact polypro-
FIELD OF THE INVENTION pylene copolymer includes about 10-90 parts by weight of

This invention is directed to breatheble polyolefin films
having improved physical and barmier properties compared
o conventione] films of the same thickness. The iovention
also includes a method for making the breathable films

having high impact sirength.
BACKGROUND OF THE INVENTION

Vapor permeable, liquid impermeable polymeric films are
koown in the art. One method of making a polymeric fitm
vapor permesble, includes mixing s matrix polymer with a
substantial quantity (¢.g. 10-70% by weight) of an organic
or inorganic particulate filler such as, for example, calcium
carbonate, and extruding a film from the blend. The matrix
polymer may include a polyolefin, for instance polypropy-
lene or polyethylene, various olefin copolymers, and/or
polymer blends. The film may be a momoleyer fllm, a
multilayer film which contains the filled layer as & primary
layer, or 2 multilayer film having more than one filled layer.

Then, the film iz heated and stretched, causing voids to
form in the arcas surrounding the filler particles. The voided
film is characterized by thin polymer membranes and/or fine
pore networks which permit the molecular diffusion of water
vapor through the film, but which block the passage of
liquids. In essence, a Lortuous path is created from ope film
surface 1o the other which permits transfer of vapors but not
liquids.

Breathable films arc employed in backsheets, for example
es a backshcet component laminated o a nonwoven weh
and/or other layers, in many of today's personal care absor-
bent articles. Diapers arc one example. Filled, stretched
polyolefin films provide good water vapor transmission,
making the diapers more comfartable to the wearer. As a
result, the relative humidity sud temperature within the
diaper or other product can be reduced using laminates of
breathable films and nonwoven webs. The breathable films
themselves provide vapor breathebility and liquid barrier,
but are typically not strong enough 1o be used alone. The
noowoven webs provide strength as well as fabric-like
properties to the laminates.

SUMMARY OF THE INVENTION

‘The present invention is a liquid pressure resistant breath-
able microporous polyolefin film having improved physical
properties and barrier to water, urine and other water-based
liquids compared to conventional breatbable films of the
same thickmess. The invention also includes a method of
making the breathable film having improved physical prop-
erties and barrier to water and water-based liquids. The
breathable film includes about 30-90% by weight of an
impact modified polyolefiz matrix and about 10-70% by
weight of a particulate filler, based on the weight of the film.

The liquid pressure resistant film is prepared by blending
the impact modified polyolefin with the filler to form a
substantiaily homogencous dispersion of the filler in the
potymer. Then, the blend is extruded into either a single-
layer film or a multilayer film having the filled layer as one
of its components. The film is then stretched at an elevated
temperature below the melting temperature of the polymer,
by about 1.1-7.0 times its original length in at least one
direction. As the film is stretched, voids form around the
filler particles resulting in the breathable film.

10

3

0

55

a first polymer gegment A, about 10-90 parts by weight of
a second polymer segment B, and optionally about 0-20
parts by weight of a third polymer segment C, The polymer
scgment A is mostly crystalline and is a propylene
homopolymer or random propylene copolymer containing
about 0-10% by weight of cthylene or a C,~C,, alpha-olefin
comonomer. The polymer scgment B is a mostly amorphous
random copolymer containing about 20-80% by weight
propylene and about 20-80% by weight cthylene or a
C,—C, alpha-olefin comonomer. The optional polymer scg-
ment C is mostly crystalline, and is a homopolymer or
copolymer containing about 80-100% by weight of cthylene
or a C,~C,, alpha-olcfin and about 0-20% by weight
propylens. The polymer segments A, B and C may be
chemically linked together in blocks, or may be blended) or
both.

The impact modified polyolefin matrix may also contain
about 0-95% by weight of one or more additional
polyolefins, based on the weight of the matrix. The addi-
tional polyolefins may, for example, include one or more of
bigh density polyethylene, low density polyethylene, Linear
low density polyethylene, very low density polyethylene,
polypropylene homopolymer, propylens-ethylene block
copolymers, aod propylenc-cthylene mndom copolymers.
The additional polyclefilns may include enother impact
polypropylene polymer, or another impact polymer.

By using an impact polypropylene copolymer contribut-
ing some or all of the polymer matrix, a breathable film is
provided which has high strength and integrity, and which
provides an excellent barrier to penetration by liquids
(including pressurized liquids).

With the foregoing in mind, it is a featurc and advantage
of (he invention (o provide a breathable microporous filled
polyolefin film having improved strength, arxd Iaminates of
the film to one or maore additional layers.

It is also a featwe and advantsge of the invention to

provide a breathable microporous filled polyolefin film
having improved barrier 1o liquid insults, including liquid
insults applied under pressure, while remaining permeable
lo water vapor.

It is also a featurc and sdvantage of the invention to
provide laminates of the high strength filled polyclefin film
1o a spunbond web and/or other layers, and surgical gowns,
wipes, and ahsorbent articles incorporating the laminates,
which provide improved barricr to liquid insults.

The foregoing and other feamures and advantages of the
invention will become further apparent from the following
detailed description of the presently preferred embodiments,
read in conjunction with the accompanying drawings. The
detailed description and drawings arc intended to be illus-
trative rather than limiting, the scope of the invention being
defined by the appended claims and equivalents thereof.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 i a cross-scctional view of an impact modified
breathable filled polyolefin film of the invention;

F1G. 2 is a cross-sectional view of a two-layer breathable
film including an impact modified breathable filled layer;

FIG. 3 is a cross-scctional view of a three-layer breathable
film including an impact modified breathable filled layer;

FIG. 4 is a cross-sectional view of a laminate of an impact
modified breathable polyolefin film and a spunbond web;
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FIG. 5 is a schematic diagram of a process for making an
impact-modified breathable polyolefin film and laminate.

DETAIILED DESCRIPTION OF TIE
PRESENTLY PREFERRED EMBODIMENTS

‘The term “liquid pressure resistance”™ refers to the ability
of a composition or film made therefrom to withstand the
application of a load of liquid without fracturing, bursting or
tearing. The liquid pressure reaistance of a Glm depends on
the thickness of the film, the material composition of the
film, how the film is made and processed, the surrounding
environment, and the method of testing. Methods of testing
the liquid pressure resistance of a film or malerial include
without limitation the Hydrostatic Pressure Test described in
Method 5514 of Federal Test Methods Standard No. 191A,
which is equivalent to AATCC Test Method 127-89 and
INDA Test Method 80.4-92.

The term “impact modifier” rcfers penerally to an
additive, usually an clastomer or different type of plastic,
which is incorporated into a plastic film or composition to
improve iis impact resistance. The lerm “impact modified,”
as used hercin, refers to a film or material whose liquid
pressure resistance (sometimes referred to as hydrohead
pressure) has been made higher compared to prior art films
and materials through the use of an impact modifier or a high
impact material.

The present invention is directed to a liquid pressure
resistant breathable polyolefin film. The term “high liquid
pressure resistant” film iocludes both films made cotirely of
impact polymers mixcd with filler, and films made from
mixtures of conventional polymers (e.g. polyethylene or
polypropylene) with impact polymers or impact modificrs,
and filler. This quality is important whether the film is used
in diaper backinga or other applications,

Referring to I1G. 1, a single layer liquid pressure resistant
breathable film 10 is shown. The film 10 includes a polymer
matrix 12, a plunality of voids 14 surrounded by relatively
thin microporous membranes 13 defining tortvous paths, and
one or more filler particles 16 in each void 14. The film 10
is microporous and breathable. The microporous membranes
13 between the voids permit molecular diffusion of water
;aporfrom & first surface 18 to a second surface 20 of the

Im 10.

The impact polymer, which forms part or all of the
polymer matrix 12 of the film 10, may include about 10-90
parts by weight of a first polymer segment A, sbout 10-90
parts by weight of a second polymer segment B, and
optimally about 0-20 parts by weight of a thixi polymer
segment C. The polymer segment A is preferably at least
aboul 80% crysialline, and includes sbout 90-100% by
weight propylenc, as a homopolymer or random copolymer
with about 0-10% by weight of cthylene or 2 C,~C,,
alpha-olefin comonomer. The presently prefemmed polymer
segmenl A is a random copolymer of propylene with a
comonomer. The presently preferred comonomers are cth-
ylene and butene. A highly preferred polymer scgment A is
a random copolymer including about 94-98% by weight
propylene and ebout 2-6% by weight ethylene.

The polymer segment B is less than about 50%
crystalline, and is preferably substantially amorphous. The
polymer scgment B is a random copolymer containing about
20-80% by weight propylene and about 20-80% by weight
cthylene or a C,—C,, alpha-olefin comonomer. Prefcrably,
the polymer component B contains about 30-70% by weight
propylene and about 30-70% by weight of the comonomer.
The presently preferred comonomers arc ethylene and
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butene. A highly preferred polymer scgment B is a andom
copolymer containing about 45-65% by weight propylenc
and about 35-55% by weight cthylene.

The polymer segment C, whon present, is more than about
50% crystalline. The polymer segment C is a homopolymer
or random copolymer containing aboul 80-100% by weight
cthylene or a C,—C,, alpha-olefin, and abont 0-20% by
weight propylene. Again, ethylene and butene are the pre-
ferred comonromers. Generally, the comonomer will be the
same for the polymer segmeats A, B and C.

The polymer segments A, B and C may be chemically
linked, as in a block copolymor, or may be intimately
blended together, or may be present as both chemically
linked segments and blended segmeats. The ifapact polymer
may be prepared using heterophasic polymerization tech-
niques kmown in the art. For heterophasic polymerization, a

single reactor is used to make the different polymer seg-.

menis at different stages of the reaction. In a first reaction
stage, tho propylene-rich scgment A can be produced by
controlling the levels of propylene and comonomer (if any)
to produce a highly crystalline propylene homopolymer or
copolymer. Then, in a second reaction siage, the level of
comonomer may be increased relative to the level of pro-
pylenc cntering the reactor, to produce the mostly amor-
phous polymer segment B. The polymer segment C may
result a8 a by-product during the production of the polymer
segment B, or may be produced in a third reaction stage by
substantially increasing the level of comonomer relative 1o
the level of propylene entering the reactor. It is believed that
heterophasic polymerization yiclds an impact polymer
whose segments A, B and C are chemically linked so that
one molecule may contain a polymer segment A, a polymer
segmont B, and optionally a polymer segment C.

Preferably, the impact polymer described above will con-
lain about 25-75 parts by weight of the first segment A,
aboul 25-75 paris by weight of 1he second segment B, and
aboul 0-10 parts by weight of (he third segment C. More
preferably, the impact polymer will contain about 40-60
parts by weight of the first segment A, about 40-60 parts by
woight of the second segment B, and about 0-10 parts by
weight of the third scgment C.

Alternatively, the impact copolymer may comprise a
random copolymer of propylene and butene including about
75-95% by weight propylenc and about 5-25% by weight
butene, preferably about 80-90% by weight propylene and
about -10-20% by weight butepe, morc preferably about
82-86% by weight propylene and sbout 14-18% by weighi
butenc.

In addition to the impact polymer described above, the
polymer matrix may contain onc or more additional poly-
mers blended with the impact polymer. Examples of suitable
additional polymers include without limitation high and low
density polyethylene, polypropylene, copolymers of mainly
ethylene with about 5-15% by weight C,—C,, alpha-olefins
(commonly known as lincar low density polyethylcne),
copolymers of mainly ecthylenc with about 15-30% by
weight Cy—C, ., alpha-olefins (commonly known as very low
density polyethylenc), copolymers of mainly propylene with
ethylene and/or C,~C;; alpha-olefins, and flexible polyole-
fins including propylenc-based polymers having both atactic
and isofactic propylene groups in a main polypropylenc
chain. Other suitable matrix polymers include without limi-
tation elastomers, for example polyurcthancs, copolycther
csters, polyamide polyether block copolymers, ethylene
vinyl acetate copolymers, block copolymers having the
genenal formula A—B—A' or A—B such as copoly(styrene/
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ethylenc-butcne), styrene-poly(ethylenc-propylene)-
styrene, styrene-poly(ethylenc-butylenc)-styrene,
polystyrenc/poly{cthylenc-butylenc)/polystyrene, poly
(styrene/cthylene-butylene/siyrene), and the like.

A preferred additional polymer (for use with a scgmented
impact polypropylene copolymer described above) is very
low density palyethylenc, which is substantially smorphous
and has s density of about 0.87-0.91 grams/em®, The very
low density polycthylene can bc made using cither a met-
allocene or a Ziegler-Natta catalyst, and is preferably made
using a metallocene catalyst. Another suitable additional
polymer (for use with a random propylenc-butene impact
polymer described above) is a rendom propylenc-cthylene
copolymer including about 90-100% by weight propylenc
and about (-10% by weight ethylene, preferably about
93-97% by weight propylene and about 3-7% by weight
eihylene.

The impact polymer is suitably prepared using a Zicgler-
Natta catalyst sysiem, but can also be made using a con-
strained geometry and/or metallocene catalyst system. Con-
strained geometry and/or metallocene-catalyzed polyolefins
arc described, for instance, in U.S. Pat. Nos, 5571,619;
5322,728; and 5,272,326, Lhe disclosures of which are
incorporaied hercin by reference. Polymers made using
metallocene catalysts have a very narrow molecular weight
range. Polydispersity numbers (Mw/Mn) of below 4 and
even below 2 are possible for metallocene-catalyzed poly-
mers. These polymers also have a controlled short chain
branching distribution compared to otherwise similar
Zicgler-Natta catalyzed polymers. It is also passible, using
a melallocene catalyst sysiem, lo closely cantrol the isotac-
ticity of the polymer.

The polymer matrix 12 of the film 10 includes about
5-100% by weight of the impact polymer described above,
and about 0-95% by weight of the one or more additional
polymers. Preferably, the polymer matrix jncludes about
25-90% by weight of the impact polymer and ahout 10-75%
by weight of the onc or more additional polyroers. Most
preferably, the polymer matrix includes about 50-75% by
weight of the impact polymer and abom 25-50% by weight
of the one or more additional polymers. Ope polymer
matrix, suitshlc for usc in diaper hackings, includes about
50-65% by weight of an impact-modified propylene-
ethylene copolymer in which the first segment A contains
about 2-6% by weight cthylene, the second scpmenl B
includes about 40-60 % by weight cthylene and the seg-
menls arc present in roughly equal amounts; and about
35-50% by weight of a random propylene-cthylene copoly-
mer. Another polymer matrix, suilable for use in diaper
backings, includes abomt 50-65% by weight of the same
impact-modified propylens ethylene copolymer and about
35-50% by wreight of a metallocene-catalyzed very low
den’sily pelyethylene having 2 density of about 0.87 grama/
cm’.

The polymer matrix itselfl constitutes sbout 30-90% by
weight of the high impact breathable film layer 10, prefer-
ably about 35-75% by weight, most preferably about
35-60% by weight. The film 10 also includes abont 10-70%
by weight of al least one particulale inarganic and/or organic
filler 16, preferably about 25-65% by weight, most prefer-
ably about 40-65% by weight. The filler panticles 16 arc
preferably small, in order to maximize water vapor trans-
mission through the voids 14. Generally, the filler particles
16 should have a mcan particle diameter of about 0.1-7.0
micrans, preferably about 0.5-7.0 microns, most preferably
about 0.8-2.0 microos.

The filler particles 16 in the high impact film layer may be
Selected from a wide variety of inorganic and organic fillers.
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Suitable inorganic fillers include without limitation calcium
carhonate, non-swcllable clays, silica, alumina, barium
sulfaic, sodium carbonatc, talc, magnesium sulfate, titanium
dioxide, zeoliles, aluminum sullate, diatomaceous earth,
magnesivm carbonste, barium carbonate, ksolin, mica,
carbon, caleium oxide, magnesium oxide, and alumimum
hydraxide. The inorganic filler may also be a swellable
mazterial such as sodium bentonite clay.

Suitsble organic fillers include non-swellable polymer
particles as well a8 water-swellable superabsarbent particles.
Natural superabsorbent particles include gusr gum, agar,
pectin and the like. Syothetic superabsorbent particles
include hydrogel polymers such as alkali metal salts of
polyacrylic acids, polyacrylamides, polyvinyl alcohol,
cthylenc-maleic anhydride copolymem, polyvinyl ethers,
methyl cellnlose, carboxymetbylcellvlose, hydroxypropyl
cellulose, polyviny]l morpholinone, and polymers and
copolymers of vinyl sulfonic xcid, polyacrylates,
polyacrylamides, polyvinyl pyrridine, and the like. Other
suitable polymers include hydrolyzed acrylonitrile grafied
starch, acrylic acid grafted starch, and isobutylene maleic
snhydride polymers and mixtures thercof The hydrogel
polymers are preferably lightly crosslinked to render them
substantially water insoluble. Crosslinking may be accom-
plisbed by irradiation or by covalent, ionic, Van Der Waals,
or hydrogen bending.

The polymer film thickness, composition, filler content,
filler particles sizo and degree of stretching are faciom which
belp determine the” breathability of the high impact
microporous film layer 10. Generally, the film layer 10 will
be less than sbout 50 microns thick, preferably less than
about 30 microns thick, more prefcrably lesy than about 20
microns thick. The film 10 may be uniaxially or biaxially
stretched The film may be uniaxially sireiched to about
1.1-7.0 times its original length, preferably to about 1.5-6.0
times its original length, more preferably 1o about 2.5-5.0
times its original length. The film 10 may alicrnatively be
biaxially streiched using techniques familiar to persons
skilled in the art.

In the embodiment of FIG. 2, the liquid pressure resistant
breathable fitm laycr 10 has a rolatively thin outer skin layer
22 adjacent ta it, in a two-layer film 25. In the embodiment
of FIG. 3, the breathable film layer 10 is sandwiched
between two quter skin layers 22 and 24, in a three-layer film
27. The inclusion of skin layers improves film processability
and can also contribute heat seal properties to the multilayer
films 25 and 27. ‘I'hc muhilayer films 25 and 27 can be
prepared by cas! or blown film coextrusion of the layers, by
extrusion coating, or by any conventional layering process.
The polymers in the skin layems 22 and 24 can be the same
or different from the polymers in the breathable microporous
layer 10. Prefecably, the polymers in the outer layer or layers
have o lower softening point than in the breathable
microporous layer 10, and contribule 1o the heat sealability
of the fllms 25 and 27. The skin Iayer may or may not
include a filler, but should be water vapor-breathable.

Also, the thickness and composition of the skin layers 22
and 24 should be selecied 50 as not 1o substantially impair
the moisture tramsmission through the breatbable layer 10.
After stretching the film, the skin layers 22 apd 24 cach are
generally less than about 10 microns thick, preferably less
than about 5 microns thick, more preferably Jess than about
2.5 microns thick. After stretching, the overall flm prefor-
ably has a basis weight of not more than shout 25 grams/m?.

Preferred skin layer polymers include ethylenc vinyl.

acetates, propylene vinyl acetates, ethylenc methyl
acrylates, palystyrene polyamides, other vapor-permeable
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polymers, and blends of these with cach other and with other
polyolefins. The skin layers 22 and 24 may also include
lesser quantities (c.g. about 0-40% by weight) of particulate
fillers to further cnhance their breathability.

Regardless of whether the high impact breatbable
microporous iayer 10 is a monolayer film or a consliluent of
a mubkilayer film, the overall film should be constructed to
function as a breathable microporous film having a water
vapor transmission rate (WVTR) of at lcast about 300
gram/m*-24 hours, measured using the procedure described
below. Preferably, the overall film should have an WTR of
at least about 1200 grams/m™-24 hours, most preferably at
least about 2000 grams/m*-24 hours.

F1G. § illustrates & process for preparing a liquid pressure
resistant breathable microporous film, and a lamipate of the
film to a nomwoven web, Referring to FIG. 8, the film 10 is
formed from a film cxirusion sppamius 40, which can be a
cast or blown film unit, and which can be in-line or off-line.
Typically, the apparatus 40 will include an extruder 41.
Filled resin including the polymer matrix material and filler
is prepared in 2 mixer 43 and directed to extruder 41. The
film 10 is extruded between a pair of nip or chill rollers 42,
one of which may be patteroed to impart an embossed
pattern to the newly formed film 10. The film may alterna-
tively be flat cast onto only one chill roller.

From the film extrusion apparaius 40 or off-linc supply
rolls, the filled film 10 is directed 10 a film stretching wnit 44
which can be a machine direction orienter, commercially
available from vendors including the Marshall and Williams
Co. of Providence, R.I. The streiching unit 44 includes a
phrality of pairs of stretching roflers 46, with each subse-
quent pair moving at a progressively faster speed than the
preceding pair. The rollers 46 apply an amount of stress and
progressively strotch the filled film 10 to a stretched length,
where the film 10 becomes microporous and breathable. As
showm, the film 10 is stretched only in the machine direction,
which is the direction of travel of the film 10 throngh the
process in FIG. 8,

Advantageously, the film 10 may be uninxially sireiched
to sbout 34 times its original length, using an clevated
stretch temperature of about 150-200° F. for most
polyolefin-based films. The elevated sivelch mperature can
be sustained by heating some of the stretch rollers 46. The
optimum stretch tempermture varies with the type of matrix
polymer in the film 10, and is always below the melting
temperature of the matrix polymer.

The liquid pressure resistant breathabls microporous film
10 may be laminated 1o one or more substrates, such as a
cooventional nonwoven web, using conventional adbesive
bonding or thernmal bonding lechniques known in the an.
The type of mbxirate and bonding will vary depending on
the end use application. An example of a laminate is shown
in FIG. 4, wherein a norwoven web 30 is laminawd to the
multilayer film 27 of FIG. 3. In the embodiment shown, the
web M), which can be a spunbonded web of polypropylene
or polycthylene, is bonded 1o the beat seal layer 22 of the
multilayer film 27 to form a laminate suitable for use in
surgical gowns, dieper backings, and other breathable end
use applications.

Referring again to FIG. 5, the film 10 may be laminated
to nomrwoven web 30 immediately after the film is streiched
and immediately following menufacture of the nonwoven
web. The nonwoven web 30, which can be a spunbonded
web, is formed by dispersing polymer fllaments 50 from 2
pair of conventional spinnerctie 48, onto a conveyor assem-
bly 52. The filaments 50 arc deposited onto the conveyor to

5
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50

form mat 54. The filaments S0 of mat 54 arc then com-
pressed to cause inter-filament bonding using a pair of oip
rollers 56, resulting in the spunbonded web 30. The spun-
bonded web 3 is then transparted to the calender bonding
rolicrs S8 and is thermally bonded to one side of the film 10.
The film 10 in FIG. 5 is simultaneously bonded on its other
side to a second material 302 originating from a supply roll
62. The sccond material 30z may be 2 second noowoven
web, or another film layer. The resulting laminate 32 is
wound and stored onto a supply roll 60.

Other examples of laminates and end uses in which the
liquid pressure resistant breathable microporous film 10 may
be uscful are described in various patents and patent appli-
cations assigned 10 Kimberly-Clark Worldwide, Inc. These
inchude without limitstion U.S. application Ser. No. 08/359,
986, filed Dec. 20, 1994; U.S. application Ser. No. (8/755,
692, filed Nov. 25, 1996; and U.S. application Ser. No.
08/777.368, flled Dec. 27, 1996. These patent applications
are incorporated herein by reference in their entirety.

Test Procedurcs
Water Vapor Transmission Rate (WVTR)

The following procedurc is described for testing of the
walcr vapor transmission rate (WVTR) for tbe liquid pres-
sure resistant breathable films of the invention. The WVTR
is measured in a manner similar to ASTM Siandard Test
Method for Water Vapor Transmission of Malerials, Desig-
nation E-96-80 as follows. For the purpnses of the present
invention, 3 inch diameter (76 mm) circular samples arc cut
from the test matecial and from a contro! material, CEL-
GARD® 2500 (Hoechst Celanese Corparation). CELGARD
2500 is a 0.0025 cm thick film compased of microporous
polypropylene. Two or three samples arc prepared for each
material. Test cups used for testing are cast aluminum,
fanged, 2 inches deep and come with a mechanical seal and
neoprene gasket. The cups are distributed by Thwing-Albert
Instrument Company, Philadelphia, Pa., under the designa-
tion Vapometer cup #681. One hundred millimeters of
distilled water is poured into cach Vapometer cup, and cach
of the individual samples of the test materials and control
material are placed across the top area of an individual cup.
Flanges are tighteaed 1o form a scal along the edges of the
cups leaving the associated test material or control material
cxposed (o the ambient atmosphere over a 62 millimeter
diameter circular area (an open, cxposed area of sbout 30
cm?). The cups are then weighed, placed on a tray, and sct
in a forced air oven sct at 100° F. (38° C.). The oven is 2
conslant emperature aven with exiemnel air through it o
prevent water vapor eccumulation inside. A suitable forced
air oven is, for example, a Blue M Power-C-Matic 60 oven
distributed by Blue M Electric Co. of Blue Island, [1L After
24 hours, the cups are removed from the oven and weighed.
The preliminary, st WVTR value is calculaled as follows:

Teat WVTRe{(gmms weight loss over 24 haum)x75T1]+24

The relative humidity within the oven is not specifically
controlled. Under predelermined set conditions of 100° F.
and ambient relative humidity, the WVTR for CELGARD
2500 has been determined to be 5000 g/m?/24 bours.
Accordingly, CELGARD 2500 is run as a control sample
with each test and the resulting values are corrected in
accord with the variation of the control relative o ils known
WVTR.

Tenile Test (% Ultimate Elongation)

The percentage ultimate clongation can be measured
using a constaot rate of cxtension tesier such as an Instron
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-continued

12

0.87 gmme/cm® density)
600 ppm Romotec Dry 17 Stabilizer (300 ppm eBective)
600 ppm Irgatcs 168 Phoaphita

Emample 3

Sample #P5058-106-1

65% BCC FL-2029 Coated fller (1 micron, 8 microna top, marbic)
35%  05% Dow NG 3310 {3.3 MI, 0.917 density)

5% Dow 4012 (12 M, 0.915 deasily)

900 ppm Irganos B17 sahilizer

400 ppm Irgafos 168 Phosphite

Example 4
Semple #P5058-105-2

5% ECC FL-2029 Coated filler (1 micron, 8 microns top, marble)
5% 75% Dow NG 3310

20% Pxxon ICP 7623

5% Dow 4012

900 ppm [rgancx E17 siabilirer

400 ppm [rgaphos 168 Phosphite

Example 5
Sa #P5058-1054

64% ECC F1.-2029 Coated filler (1 micron, 8 micrors top, marhle)
5% 95% Dow ELITE 5200
5% Dow 4012
900 ppm Irganox E17 Stahilizer
400 ppm Irguphos 168 Phosphite
6

Ecample
Samplo #P5058-106-5

A5% HCC FL-2029 Conted Aller (1 micron, ¥ microns lop, marhle)
5% 75% Dow ELITR 5200

20% Exxoqp ICP 7423

5% Dow 4012

900 ppm lrgancx E17 Stabilizer

400 ppm Lrgaphos 164 Phosphite

33.25% Toml
1.75% Towl

26.25% Toal
7.00% Total
1.75% Total

33.25% Toul
1.75% Total '

26.25% Total
T.00% Toml
1.75% Totl

AS
‘The following results were obtained for WVTR, tensile

strength and bydrobead pressure for Lbe oriented flms.

Temile Test  Hydro-
WVIR % Ultimaia head
gmma/m? _ Flongation  Presaure
Exsmple Sample Stretch 24bhm. MDD CD  (Millibaw)
1 P5058-55B 34 4700
2 P5058-55F a6 asn0 293 1916
3 P5058-106-1 4.5 1871 5.3 176.7 42
4 P5058-106-2 4.2 1536 63.3 200.1 81
5 P50568-1064 45 1956 15 M1 32
L] P5058-106-5 42 1846 545 1554 ™

While the embodiments of the invention disclosed herein
are presently considered preferred, various modifications
and improvements ¢an be made without departing from the
spirit and scope of the invention. The scope of the invention
is indicated in the appended claims, and all changes that fall
within the meaniog and range of cquivalents are intended to
be embraced therein.

We claim:

1. A breathable film including a breathable microporous
polyolefin film layer, the layer comprising:

about 30-80% by weight of an impact modificd polyolcfin

matrix; and

sbout 10-70% by weight of a particulate filler;

the film having an WVTR of at least about 300 grams/

m?-24 hours;
wherein the impact-modifed polyclefin matrix comprises
a blend of first and second polymers selocted from a) 2

55

heterophasic propylenc-cthylenc polymer blended with
a very low density polyethylene, b) a propylene-butene
polymer blended with a propylenc-cthylene polymer,
and c) combinations thereof.

2. The breathable film of clai.mhl, wherein the in;pact

ropylene lymer comprises a hetcrophasic ylene-
le’th;line wﬁry?l::luding ebout 10-90'011;:1- byp zgight of
a firet polymer segment A, about 10-90 parts by weight of
a second polymer segment B, and about 0-20 parts by

weight of a third polymer segment C;
the polymer segment A comprising a propylene
homopolymer or random copolymer including about
90-100% by weight propylene and about 0-10% by
weight of & comonomer selected from the group con-
sisting of ethylene and alpha-olefins having 4-10 car-

bon atoms;

the polymer segment B comprising a random copolymer

including about 20-80% by weight propylene and
about 20-80% by weight of a comonomer selected
from the group consisting of ethylene and alpha-olefins
baving 4-10 carbon atoms;

the polymer segment C comprising a random copolymer

including about 0-20% by weight propylene and about
80-100% by weight of a monomer selected from the
group consisting of ethylene and alpha-olefins having
4-10 carbon atoms.

3. The breathable film of claim 2, wherein the polymer
segment A comprises a random copolymer including about
94-98% by weight propylene and about 2-6% by weight
ethylene.

4. The breathable film of claim 2, wherein the polymer
scgment B comprises a random copolymer including about
45-65% by weight propylene and about 35-55% by weight
ethylene.
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3. The breathable film of claim 1, wherein the impaci-
modified polyolefin matrix comprises a heterophasic
copolymer of propylene and ethylene blended with a very
low density polycthylene.

6. The breathable film of claim 1, wherein the impact-
modified polyolefin matrix comprises a propylene-tmicoe
copolymer blended with & propylene-ethylene copolymer.

7. The breatkable fitm of claim 1, wherein (he impact-
modificd polyolcfin matrix comprises & random propylene-
butcoc copolymer and a random propylene-ethylene copoly-
mer.

8. The breathable film of claim €, wherein the proplyene-
butene copolymer comprises about 75-95% by weight pro-
pylene and abour 5-25% by weight butene.

9. The breathable film of claim 6, wherein the copolymer
comprises about 80-90% by weight propylene and about
10-20 % by weight butcoe.

10. 'The breathabic film of claim 6, wherein the proplyene
copolymer compriscs about 82-85% by weight propylenc-
butene and about 14-18% by weight butene.

1. The breathable film of claim 6, wherein the propylene-
ethylene copolymer comprises a random copolymer includ-
ing at least about 90% by weight propylenc and up 1o about
10% by weight ethylene.

12. The breatbable film of claim 1, wherein the impact
modified polyolefin matrix compriscs abont 25-90% by
weight of the first polymer sclecled from heterophasic
propylene-ethylene polymer and a propylene-butene
polymer, and about 10-75% by weigh! of the second poly-
mer sclected from a very low densily polyethylene and a
propylene-cthylene polymer.

13. The breathable film of claim 12, wherein the impact
modified polyolefin matrix comprises about 40-75% by
weight of propylene copolymer and about 25-50% by
weight of the second polymer.

14. The breatheble film of claim 1, comprising about
35-75% by weight of the impact modified polyolefin matrix
and aboul 25-65% by weight of the particulaie fiiler.

15. The breathable film of claim 1, comprising about
40-60 % by weight of the impact modified polynlefin matrix
and shout 40-60 % by weight of the particulate fller.

16. The breathable film of claim 1, wherein the particulate
filler compriscs an inorganic filler.

15
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17. The breathable film of claim 16, wherein the inorganic
filler comprises a sweliable filler.

18. The breathable film of claim 16, wherein the filler
comprises calcium carbonate.

19. The breathable film of claim 1, wheroin the particulate
filler comprises an organic filler.

20. The: breatbable film of claim 19, wherein the organic
filler camprises a superabsorbent polymer.

21. The breathable film of claim 1, wherein the film is
streich oricnted st leasl uniaxially to about 1,1-7.0 times an
original length.

22. The breathable fllm of claim 1, wherein the film is
streich oriented at least uniaxially to about 1.5-6.0 times its
original length,

23. The breathable film of claim 1, wherein the film is
stretch oriented at least uniaxially to about 2.5-5.0 times its
original length.

24. A two-layer film comprising the breathabie
micraporous polyolefin film layer of claim 1, and an adja-
cent breathable akin layer.

25. A muliilayer film comprising the breathable
micryporous polyolefin film layer of claim 1, sandwiched
beiween two breathable skin layers.

26. A breathable laminate, comprising:

the breathable microporous polyolefin film of claim 1; and

# nonwoven web laminated to the breathable microporous

polyolefin film.

27. The laminate of claim 26, wherein the ponwoven web
comprises 2 spunbond web.

28. The lamiouic of claim 27, wherein the spunbonded
web compriseg palypropylene.

29. The laminate of claim 26, wherein the film and web
are thermally bonded together.

0. The laminate of claim 26, wherein the film and web
are adhesively bonded together.

31. The breathable laminate of claim 26, wherein the
breathable film bas an WVTR of at least about 1200 grams/
m*-24 hours.

32. The breathable laminate of claim 26, wherein the
breathable ilm bas an WVTR of at least about 2000 grams/
m?*-24 hours.

216
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BREATHABLE DISPOSABLE SANITARY
FRODUCT CONSTRUCTION

BACEGROUND OF THE INVENTION

The present invention rolates to breathable diapers, femi-
nine hygiene or like disposabls sapitary product
constructions, and mare particolardy to such & construction
which is breathable and bms an outer or backsheet sarface
which is cloth-like.

Disposable dispers for infants and incontinent older
people are 2 major industry snd, as such, constituie a
crowded art, campetitively speaking. In genernl, such sani-
tary product constructions comprise, from the skin-fecing
side cutwardly, an inner topsheet (also called 2 cover or front
sheet) which is liquid-permesbic to facilitate entry of the
fluid exndate from the wearer irio the comstruction, a care of
highly absorbent material for absorbing fluld recelved
through the topsheet, and an outer backsheet formed of a
vapor- and Hquid-impermeable pisstic to climinate leaknage
of finid from the disper.

Such diapers have not proven to be entirely satisfactory.
While the imner topsheet is typlcally in the form of &
cloth-1lke material having a soft hand (which is comecily
perceived as belng comfortable for the baby to have adjacent
mhﬁn}hmmmwnmm
damnmy surface which is at least percaived of as
table and uncomfortablc for the baby's akin. Purther, the feel
of the plastic backsheet to tho parent or caregiver Is inhos-
pitsble and uncomfartshie in comparison to canventional
doth diapers. While the outer backsheet is loss Hikely o
came inio contact with the baby's akin then the inner
topsheet, the plastic backsheet is still perceived of as a
negative and presumahly discourages potential customers
for disposable dinpers.

Further, the plastic backsheet 1s impervious not only (o
fluid, but generaily to heat and water vapor as well
Accordingly, the malsture vapor and the best generated by
the bodily exudate trapped within the disper lead to cond)-
tions adjacent the weares’s skin which promote skin

While the plastic backsheet ix genemlly effective in
precinding the passege of bodily exudate ontwardly there-
through where Ihnhl.ﬂyllrutbentmhmlthm
cificient in mluhp—-mnh,lnullhhp
of finids from the of the core
mmmmmdmmmu
baby's skin. The obvicus scintion to the problam—
tightening of the leg gathers—in torn presented problems in
texxi of the camfort of the baby, skin frritetion, ete.

Accordingly, it is an ohjoct of the present invention to

Ancther object is to provide in ope prefemred embodiment
nd:aeummnwud:umuewmhleihnm
of water vapor and heat therethrough.

A further object 1s to provide in one preferred embodi-
ment such a construction which cfficlently limits side leak-
age.

It is also an object of the present invention to provide a
preferred embodiment of a disposshis sandtary prodnct con-
struction having a bacimheet surface which is cloth-Hke and
of good band, is breathable, and affords an afficient system
for Hmiting side leaknge.

1t in a further object to provide such a construction which
is dmple and inexpensive to manufecture.

3
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2
SUMMARY OF THE INVENTION

R has now been found that the above and related cbjects
dﬂnmnmﬂmmohdmdhamdupa

comprising, from the skin-facing side outwardly, a topshees,
lm:ﬂl::duudabmmmheuisﬁ%:add
hfmaw»mmmmm
received through the topsheet. The care has an inner smface
in fluid commaonication with the an cuter smface

and two lateral side surfaces, The baxrder is formed of a -

multilsyer non-woven material which {8 hydrophobic and
vapor permeable for miting the catward escape of finid
therethrongh whilc cosbling the outward eacape of heat and
watzs vapar therethrough. In use the barrdar is in a U-shaped

configuration having a base disposed adjacent the care coter

surface and a pair of flanges upstanding from the base, each
flange extending inwardly adjacent to a respective one of the
core latera] glde mufaccs The backsheet Is formed of a
muldlayer non-woven material which fs hydrophobic and
wapor permeahle for Hmiting the outwerd escape of fiuid
therethrotigh while enshling the outward escape of heat and

218
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BRIEF DESCRIPTION OF THE DRAWING

The above and reisted objects, festures, and advantages of
the present invention will be more folly understood by
refarence to the following detafled descyiption of the pres-
cotly preferrod, albeld illustrative, embodiments of the
present igvention when taken in conjunction with the
accampanying drawing ‘wharein:

FEG. 1 is a top plan view of a simpls embodiment of a
dizper sccording to the present invention, with suceeasive
portions thereaf being removed to reveal details of internal
construction;

FIG3. 2 is a sectional view thexeof taken along the line
2—-2ofFIG. 1;

FIG. 3 is a top plan view of a more complex embodiment
with successive portions thareof belng removed to reveal
details of imernal construction;

FIG. 4 is a sectional view thereof taken along the line
4—4 of FIG. 3;

FK1. § ia a fragmentary sectional view of a muitifsyered
non-woven material—namely, a spunbond-melthlown-
spunbond matexial;

FEQ.6 is a sectional view of a vadant of the simple
embodimeant; and

FEKI. 7 is a sectional view of a variant of the complex
embodiment. ’

DETAILED DESCRIPTEIN OF THE .
PREFERRED BMBODIMENTS

Roferring now to the drawing, and in particalas to FIGS.
1 and 2 thereof, therein flingtrated is a simple embodiment
of a breathable diaper acconding to the present invention,
genmally designated by the reference numerel 10. Az will be
apprecisted by those skilled in the art, the principles of the
dsponﬂonﬂmpduamnﬂmmqb used far

The construction 19 inclodes a pluratity of materlals -

comxising, from the skin-fucing sife cutwardly, & topsheet
generally designated 12, & core generally designated 14, a
barrier gonerally desigmated 16, and a backsheot generally
designated 18.

A1 is typical in these constructions, the topshect 12 is
formed of a Hquid- and vapar-permeable hydrophilic mate-
rial. Far exsmple, & preferred topsheet i3 formed of a
one-layer, spanbond, non-woven fabric, with a soft, cloth-
like sucface for contact with the wexrer’s akin. While vadious

capable of providing the cloth-like inner surface affording
good hand (e.g., softness).

Alternatively, the topsheet 12 may be fonned of & finid-
distributing material, preferahly one offering the same soft
cloth-like feel as the spunbond topshest. The fluid-
distributing material perfornms & wicking sexvice,
meﬂnudhqudmawﬂumﬁ:wmmmm
it over a gresier area of the topsheet 12 for tranamission to
the care 14,

In the preferred. more complex embodiment 1€ of the
disper fllustrated In FIGS. 3 and 4, the topsheet 12' i3 a
two-layer fatric foomed of an Loner layer 12A of a Hquid-
and vapor-permeabls, bydrophilic, non-woven materisl, and
an outer layer 138 formed of a finid-distributing material

4

Thus the preferred topsheet 12° s not lguid- and
mmwmﬂ,w:lwnﬂ:ﬁ-

The topshect 12 1;:3; camprise any of the materials
heretofore croployed fof topshects, ¢-8- spupbonded,
cster or fibers, various non-woven f;
etc, having the desired wet and &y strengths as well as the

id and vapor-permeablility and Irydrophific characteris-
tics earler mantionad.

Refering now to FIGS, 1-4, in both embodiments 10 and
10/, the core 14 is farmed of a highly absarbent material and
is disposed outwardly of the topsheet 12, 12' for absorbing
fluid recedved through the topsheet. The core 14 has an inner
suface 28 in fluld communication with the topsheet, an
outer surface 23, and two Istcral side susfaces 24, 24
(Typically, the core 14 extends along the
cratch, with the Isteral side surfaces thereof being gencraily
panallel to that Jongitudinal wxis,) The core may be com-
posed of azy of the absorbent materiais heretofare employed
for that purpose in the diaper art, e.g., wood pulp or fiuff,
abscrbont cotton fibers, polyester or polypropylene and the
ke, incinding mixtares thereof, Preferably, the core 14 Is
formed of & superslurper or Hie material which wicks the
fiuid received from the topsheet throogh and saway from the
topshect, so tha the topsheet genemily presents a relatively
dry inner surface to the wearer As highly absorbent mate-
rals suitabic for the care are well known in the conventional
diaper, femninine hrygicne and like mnitary product construc-
tions mt, further detxils thereo! need not be provided herein,

‘The barriex 16 is disposed partinily ootwardly of the core
14 and 14 formad of amultilayer, non-woven material which
is hydrophobic and vapar-permeshls for Limiting the out-
ward cicape of fluid therethrongh, whils enabling the oat-
ward escape of heat and water vapor therethrough. B has
been found that the beat and humidity released by the
accumulated body exndates, such as mine and feces, pro-
mote the imitation and itehing which frequertly devalops
when conventional disposeble dispers are used. The barrier
16 of the preaent invention cnshiea tho hoat and water vapor
o eacape cutwardly from the cars 14, through the barrier 16
and then farther outwardly while st the eame time limiting
the oatward cecape of fluid (e.g., urine, blood, etc.) there-
through. The non-woven material may be spunbend, carded,
spun-laced, meltbiown or the Hke. A chemical finish may be
applisd in ander to enhance its ahility to repel specific fluids.
The preferred materials are polyethylene, polypropylens,

The battier material 16 is preferably SM or optimally
SMS. SM is a two-layer spunbond-melthlown hon-woven
fabric formed of a spunbond layer and & meithlown layer.
‘Whea SM s usod, the melthlown Leyer is typicalty the lnger
layer. Referring now to FEG. 5, SMS is a threelayer,
spunbond-meithlown-spunbond non-woven fahric formed
of two spunhond layers S and a malthlown ixyer M disposed
intamediate the spunbond layers and bonding them
together. The spanbond and meltblown layers are typleally

matexials which mre hydrophobic and vapor-permesble (ie.,
watker vapar-permeable) are well known in the aot, and
accordingly it is not docmed ncosssary to set forth herein
further detafls thereof. It will be appreciated, however, that

QX
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the layers forming the SM ar SMS material cantsin
e:nvulﬂouhddlﬁmin in:;lehhydrq:lﬂdwlydﬁc
material, or even a costing, 50 long as the afarementioned
desirable properties of the mateyial are that adversely

‘When the diaper is In use, as ilinstrated in FEG. 2, barrder
16 is U-shaped in cross-section and has a base 30 af least
partially disposed adjscent the onter surfece 22 of the care
14 and a pair of flanges 32 upatanding from the beso 30.
Each of the flanges 22 extends inwardly (towards the

'ﬁphﬂl!)dmdyadjnmtmuq:emmdﬂum

Iateral alde surfaces
Evmuﬁ:dumbwmmmmmdlmmu

a fluld-distributing topsheet 12, 12, the fluid passing
?mﬁem“mﬁshndelﬁsﬂlltuﬂsmhnﬁﬂlho

A partion of the barrier flanges 32, especially adjacent the
free ends thereof, incindes elastic or other biasing matedal
34 such that, when warn, 2 portion of the baxier flanges 32
are gathered ahont the legs of the aser, thereby to provent the
escape of fiuid Iateraliy from the diaper. The dastic material

B will be appreciated that the care 14 is cocapsuluted on
all four sides: by the topsheet 12, 12° an its inner surface 24,
the berrier base 30 on its onter surface 22, and the barxier
flanges 32 om its Interal sides 24

The backshest 18, like the bander 14, is foemed of a

apd

m«m«.muwm as described supra. The
backuheet 18 is ot least partially disposed outwandly of the
barrier base 30. Any fiuid which passes out of the core 14
and through the bamvier 16 encounters the backabeet 18,
which further liwits its ouiward escape.

'The backsheet 18 is typically formed in the confignration

of a conveational disper having a front partion 49, s rear sp

portion 42 and a crotch portion 44 therebetween. The erotch
partion 44 typically inciudes elastic threads 46 for gathering
the baciheet 18 around the legs of the wearer. The central
Iongitudinal portion of the backsheet 18 may define gathers
48 at its opposed walst ends to assist in shaping the diaper
and keeping the varicus components theveof in place—for
example, by stitching therethrough to drape the gathors 48.

Conventional tape fasteners 50, such ns adhesive or
VELCRO tabs, are fastenod to the rear partion
Gdhﬂhhedllmﬂ:umeymyberdmhlymmd
to the front partion 40 when the dinper is placed on the

. wearer. The pair of conventianal fasteners in the waist srea

penmit releambly securing or refastening of the

ends of the backihaet 18 together arcnnd the weint of the
wearer where the diaper is folded to engage the front and
back of the body. The fasteners may employ refastenable
resarre-sensittve adhasive and may be elastic in nature,

43
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The gresence of & backsheet 18 formed of &
nm-wmmhlmblummmoﬂhedupu
mhmnmumﬁcewﬂndmb—lhfmlmbu
of a conventional cloth

diaper
both the topsteet 12 and the bacishect 13,
In the preferred, albeit more , embodiment 10’ of

invention

constrection 10° incindes the backshert 18' defining diaper
outer surface 18A and a hydrophobic enhancer 188 famed
of a muitilayer, mwennnninl.'l‘hemhﬂlyu' non-
woven material of eohancer 18B is hydrophobic and vapar-
permsahie for limiting the ootward escape of fiuid there-
through whils enabling the outward escapo of heat and water
vapar therethrough. The preferred enhancer material is a
two-layer SM or a three-layer SMS a5 described, supra

Preferahly the bhydrophobic enhancey 18B is st lcast
patially disposed outwardly of the barrier base 30 and
Inwandly of the backsheet 18A. Indeed, the hydrophobic
enhancex 188 may steply be a costing Sisposcd adjacent the -
inger surface of backahent 18A. Tho hrydrophobic coating is
prefersbly cracked or fractored to provide bresthability
thereto. Preferred coatings are polymen—e.g., an ethyl
vinyl acetate (EVA) extrusion having cracls ar fractures
sufficient tv provide breathability therethrough. It will be
apprecisted that the presence of the enhancer 18P as either
a teparxte Ixyer or as a coating on the inner suxface of
bacioheet 16A does ot detract from the desirshie soft feel
of the latter

Fluid exudate escaping from the latera] sides of the core
14 axe initially blocked by the bamrier 16 and trapped In the
U-shaped well 32, 30, 32 of the burrier 16. Even If the fluld

long as each topsheet flange i5 secured to a respective barrier
flange: in such a manner as to minimize eide leakage.

To summaeriza, the present invention provides a breath-
stle diaper, feminine hrygiene or Hke disposshie sanitary
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product construction which has a cloth-like outerback sheet
surface, Is breathabls to caable the cscape of water vapor
and heat therethrough, and limits side leaknge of
fluid. The construction is simple and inexpensive to mann-
facture.
. Now that the prefemed embodiments of the present ioven-

readily appayent to those skilled in the art. Accardingly, the
apirit and scope of the invention is to be
broadly and Hmited only by the apponded claims, and pot by
Ihzfueganglpeuﬁnnm

1, Ahtedhabledlnpu.fmﬁdnehmmmlbdnpm-
a phunality of

materials ﬁmﬁnlﬂnhdnglﬂnmlrdly'

(A)atupd:eetufﬂquﬂﬂ-unde-pmnﬂohy&qﬂﬂl:'

m)nmdhmmmwﬂdwm
wardly of sald topsheet far absorbing finid received
through sald topsheet, said core having an inner surface
1n finid commnnication with sald topahest and an outer
suface;

(C) a barriex formed of a muktilayer non-woven material
which is kydrophobic and vepor-parmeable for imiting
the ontward escape of finid therethrongh while enabling
the outward cscape of heat and water vapor
theretirough, said barrier having a base disposed edja-
cent said care outer surface; and

(D) a backsheet formed of a ronitilayer non-woven mate-
_xial which s & and vapar permeablo for
limiting the cutward escape of fiuid therettmongh while
cnabling the cutward escape of heat and water vapor
therethrough, sald baciaheet being disposed at least
patizlly outwardly of sald barrier base.

2. The construction of clalm 1 wherein said backsheet
material {3 a two-layer spumbond-meithiown non-woven
fabric formed of a spunbond layer and a medthlown layer.

3. The construction of claim 1 wherein zaid backeheet
material is a three-lsyer spunbond-meithlown-spunbond
non-woven falvic formed of two spunbond layers and a
meltblown layer disposed intermediate said spunbond lxyers
and bonding them togother.

4. The construction of claim 1 including an additive or
costing which increases the hydrophobicity of sald back-
sheet material.

5. The construction of claim 1 wherein a portion of said
backahest materinl incindes elastic materisl soch that, in use,
a portion of anid backsheet material is gathered about the

legz of the uscr
6. The construction of claim I wherein safd barier
material is a DOD-WOVeD

two-lsyer spumbond-melthlown

fatwic farmed of a spunbond Eayer and a meltblown layer.

7. The construction of clatm 1 whereln sald baxier
material is & three-layer spunbond-melthlown-spunbond
non-woven fabric famed of two spanbond layers and a
meithlown layer disposed intermediste sald spanbond layer
and bonding them

8. The construction of claim 1 incjuding an additive or
coating which increases the hydrophohicity of sald bander

9. The construction of claim I whesein said topsheet is a
cae-layer spunbond non-woven material

]lmmdmufdlhnlwhudnmdmh
formed of a fluid-distrihating material,

llmmmmdddmlwmmdwpmuh
a two-layer fabric formed of an inner layer of a liquid and

13

pamesbles hydrophilic nop-woven material and
xhyuoh jd-di matexial -

outward cscape of heat and water vapar therethrongh, sald
enhancer being disposed st lzast partially out-
wardly of aaid barrier bese and inwardly of ssid backsheet.

13, The construction of claim 12 in which said hydro-
phobic enhancer is a two-Isyer spupbond-melthiown non-
woven fabric formed of a spunbond layer and a meithlown
lzyer.

14 The construction of claim 12 in which said hydro-
phobic enhancer is a three-layer spunbond-meltblown-
spunbond non-woven fahrie farmed of two spunbond layers
and & malthlown Iayer dispased intermediate said spunbond
layer end bonding them together

15. The constmction of clatm 1 incinding a hydrophobic
coating disposed adjacent an inner surface of sald backsheet.

16. The construction of claim 15 wherein said coating is
aacked or fractured to provide breathability thereto.

17. The constrection of claim 16 whereln said cracked
coating is polymeric.

18. The constraction of claim 16 wherein sald cracked

treathability
19. The construction of claim 1 wherein sald core also has
two Isteral mide surfaces and in use said barrier has a

U-dupedcmﬂgmﬂunwﬂhamufﬂuguum

nmmmdddmﬂwhﬂdnaddhldubﬂe
is thicker than said barrfer flanges to furthor Hmit the

topsheet base, each topaheet beitty secured to &
respactive bamrier flange,

24, A breathable dizper, feminine hygiene, or Hio: dispos-
able ganitary product constroction

22L
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and a pair of flanges upstanding from said base snd
cach axtending inwardly sdjaccat to n respective one of
said core lateral xide surfaces;
(D)av:pu-pmﬂahydrqinﬂcmlunmﬁrmedoﬂ
Iayer spunbond-meliblown-spunhond non-woven
ﬁhicfamddmmlaymudamdlhbwn

bdn;dmedumpuﬂﬂlyomﬂycflm
barrier; and

woven fatuc formed of two spunbond lxyers and a
meltblown layer disposed intermediato said sponbond
layers and boading them together, for Emiting the

outward escape aof fiuid tharethrongh while enshiing the .

outward escape of heat and water vapar therethrough,
said backdheet being disposed st least partinlly out-
wardly of sald enhancer.

* * ¥ @ @



