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| PETITOR tutcwte : utiae ey "

Fecha (Al) -
Yraa} ! l'-a‘ 122 1613189

Folisa: 149

1 ICT-SRIENT 379 FAGE T 411 Pogsee

PCT
ENTRADA EN FASE NACIONAL
1) SOLICITUD DE:
IE Patente de invencion D Patente de Modelo de Utilidad
D Capitulo 1. @ Capitulo |l
2) Nombre: CLOPAY PLASTIC IDENTIFICACION
SOLICITANTE PRODUCTS COMPANY, INC.
) C.C. D NIT:
Direccién: 8585 Duke Boulevard,
Mason, Ohio 45040-3101 USA CE. D o D
Nacionalidad o domicilio: Ohlo, Gual
dos Unid . _—
Estados Unidosa NOME
Lugar de constitucién: Delaware,
Estados Unidos
Teléfono: Fax:
E. Mall:
3) Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION
REPRESENTANTE | D’ALEMAN
O APODERADO |Direccién: Carrera 11 N*. 9343 of. |C-C. X] wr: [
404 Santafé de Bogota D.C.
Teléfono: 6350835 Fax: 6350824 |C-E- O orro [
E. Mall:
rkemodet@clarkemodet. ' NUMERO: 41.654.882
clarkem @clarkemodet.com.co TP: 20824 OSJ
4)
INVENTOR (ES) |Nombre: 1. WU, Pai-Chaun; 2. ROBINSON, Dale, Eugene; 3.
) BRADFORD, Richard, Amold
(72) Direccién: 1. 11053 Huntwicke Place, Cincinnati, OH 45241
Estados Unidos; 2. 1712 Morey Avenue, Hamilton, OH 45011
Estados Unidos; 3. 2223 Mt. Zlon Road, Brooksville, KY 41004,
Estados Unidos
Nacionalidad o Domicilio: Todos los anteriores
Estadonidenses
5) PCT (88)

Solicitud Internacional No. PCT/US/03/08822 Fecha: Marzo 21, 2003
Publicacién Intermnacional No. WO 03/082571 A1

Fecha: Octubre 9, 2003

6)Titulo (54) MATERIALES Y METODOS DE COMPUESTOS RESPIRABLES Y

ELASTICOS

7) Clasificacién Internacional: B32B 27/12, B29C 55/02, A41B 17/00, A41D 31/02,

AB1F 13/156

8) PRIORIDAD

x]

NOD

33) Pais de Origen | (32) Fecha

(31) Nimero de
Solicitud

ESTAD S UNIDOS

MARZO 22, 2002

10/104,725

9) Comprobante de pag N°. 04-79,732 Fecha: OCTUBRE 12, 2004

Instrucclones para el diligenclamiento del presente formulario. Ver reverso de esta pagina
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RECIDO OFICIAL DE CAJA : 0% - 79,732
FECHA : OCTUBRE 12 OE 2004
U0t CONSIGMACIQN wiase
DEPOSTTANTE TIPD PAGD BANCD CUENTA No. PAGD  FECHA PO Vr. PABD
CLARKE MODET Y CO. COLOMBCONSIGNACION  BANCD POPULAR  050-00110-5 TIWI5H0 1171072004 3,951,000.00
Mt C O N CEPT O a8
CANT. RENTISTICO COMCEPTD TOTAL COMCEPTO
1 %0005-01-01 SOLICITUDES ) TRAMITES OE SOL. DE PATEMTE BE IN 422,000,00
TOTAL ' 422,000.,00

SOM:  CUATROCIENTOS VEINTIDBS MIL PESOS

RESPONSABLE :

RECIBD DE CAJA APLICADOD AL EXPEBIENTE Mo.

P Y



10) ANEX §

[Z1 Comprobante de pago de la tasa de presentacion de la solicitud

[0 Comprobante de pago por relvindicacion de prioridad

X1 Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
Juridica

Xl Poderes, sl fuera el caso

Documento de cesién del inventor al solicitante o a su causants

Declaracionas

Copia de la solicitud Intemacional. (Resumen, descripcion, reivindicacién, Dibujos).

Traduecién de la solicitud intemacional al castellano. (Resumen, descripcién, relvindicacion,

Dibujos)

Copla del examen preliminar efectuado por la IPEA

De ser al caso, copia del contrato de accaso

De ser el caso, documento que acredite Ia licencia o autorizacién de uso de conccimlentos

tradicionales de las comunidades indigenas

De ser el caso, certificado de depdaito dal material bioldgico

Arte final 12x12y6x68cm

De ser el caso, informacién sobre ofras solicitudes de patente o titulos obtenidos en sl

extranjerc por el mismo titular o su causante, relacionados parcial o totalmente con la
invencion de esta salicltud.
X Otros
1. Opinién escrita
2. Solicitud PCT
3. Notificacién del reporte dal examen preliminar

O00 OO0pM Mdad

11) FIGURA CARACTERISTICA:

12) Solicitud concesién de la patents,
NOMBRE: DILIA RODRIGUEZ D'ALEMAN

C.C. 41.654.882 dé Bogota TP 20824 CSJ

Instrucciones para el diligenclamiento del presente formulario. Ver reo de esta pagina

p-582



Bi{284

e v wiwN OFICIAL No,

uwd PR Frew o abA Auliload

TRADUCTOR E INTLAPRETE OFICIAL

fed. 718 CE Mni S ausd

el

+ INTERIOR ¥ .z .

“

TRADUCCION OFICIAL No. 04/288 de un documento escrito en ingiés, el cual para su identificacién se
sella con el sello del traductor al tiempo con la presante. Esta traduccién ha sido preparada per Juan
Pablo Piedrahita Aguilera, Traductor ¢ Intérprete Oficlel debidamente reconocido de conformidad con el
Certificado de Idoneidad Profesional No. 0045 expedido por la Universidad Nacional de Colombia, por el
Ministerio de Refaciones Exteriores y autorizado por el Ministerio del Interior y de Justicie, por resolucién
ndmero 718 de 2003.

{Se traduce una Certificacion Notarlal, Legllllzaeion y Apostilla No. 172093, escritos en inglés, adjuntos a
un poder ctorgado por la compafifa CLOPAY PLASTIC PRODUCTS COMPANY INC., con facha 16 de
Merzo, 2004, escrito en inglés y espafiol)

(En espaiiol e ingiés, un Poder otorgado por la compaiiia CLOPAY PLASTIC
PRODUCTS COMPANY INC.con fecha Marzo 16, 2004, firmado por David C.

Troller, una (1) hoja).

(Sello Notarial a Tinta: KATHERINE R. EDMAN, Notario Publico, Estado de

Ohio, Mi Comision Vence el 27 de octubre, 2008)

CERTIFICADO NOTARIAL (Cuando el solicitante es una SOCIEDAD)
(Poderes otorgados en El Salvador, México, Estados Unidos de América y

Venezuela)

Expedido hoy dia 16 de Marzo, 2004, el suscrito Notario CERTIFICA que:

1). David C. Troller, (nombre de quien firma el poder), mayor de edad y

domiciliado en Ohio, Estados Unidos de Ameérica, suscribid el anterior

documento.
2) El otorgante le es conocido personalmente y tiene capacidad i !
; A atnalds son el origiat )
a tave nln visia.
documento. e

e e
3 ?—w-"ﬁ"."a‘.*‘- {
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3) El otorgante ha suscrito el anterior documento en s}
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de la persona juridica Clopay Plastic Products Company, Inc.

4) La mencionada persona juridica con domicilio comercial en Mason, Ohio

Estados Unidos de América, estd debidamente constituida, tiene actualmente

existencia legal y el fin para el cual se otorga este poder se encuentra dentro

de su objeto social.

5) El otorgante tiene en efecto la capacidad referida y su representacion es

legal y estd autorizado para otorgar este poder.

6) Fundamento las certificaciones 3), 4) y 5) en los documentos auténticos que

para tal fin me fueron exhibidos.
(Firmado) KATHERINE R. EDMAN, Notario Publico

Mi Comisién Vence el 27 de octubre, 2008)

Nota: El Consulado de Colombia debe autenticar la firma del Notario Publico.

Para todos los demas paises el Seifior Cénsul de Colombia o ante quien se

torgue, debe expedir una certificacion dejando constancia de: 1) la
existencia legal de la sociedad, 2) que cumple actuaimente con su objeto
social, y 3) que la persona o personas que otorgan este poder estan
facultadas para hacerlo. El Cénsul también certificard que los tuvo a 1a

vista los documentos que prueban y acreditan tales circunstancias.

LEGALIZACION POR EL CONSUL DE commalwfqnﬁﬁﬁm'

v .-‘."'
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Certificado de Crécter Oficial
ESTADO DE OHIO.

Condado de Warren  } CORTE DE LAS CAUSAS COMUNES

Yo, el suscrito Escribano de la Corle de Causas Comunes, un Corfe de
Derecho y de Rwegistro de dicho Condado, por el presente cerlifico que
Katherine R. Edman es un Notario Publico en y para dicho Condado,
debidamente nombrado e idéneo; y que su comisién tiene fecha Octubre 27,

2003 y vence e/ 26 de Octubre, 2008.

EN TESTIMONIO DE LO CUAL, he suscrito mi nombre y he estampado el sello
oficial de dicha Corte en Lebanon, Ohio hoy dia 23 de Abril, 2004.

(Firmado) llegible, Escribano

(Firmado) llegible, Escribano Encargado

(Sello de Oblea Dorada de la Cortes de Causas Comunes)

APOSTILLA |
(Convencion de la Haya de Octubre 5 de 1961)

1. Pais: Estados Uhidos de America
Este documento publico

2. Ha sido firmado por JAMES L. SPAETH

Warren

l L - ] e "1“- J_-_
B AQULZTIN MORALAY RIVEIRA .
k HOTARIO CUARENTA Y UNO
RN RARRE L GG - Ty LS R N




CERTIFICADA
5, En Columbus, Ohio

6. Hoy 6 de Mayo, 2004
7. Por el Secretario de Estado de Ohio
8. No. 172993
9. Sello/Estampilla (Sello Pre-impreso)
10. Firma (Firmado)

J. Kenneth Blackwell

Sacretario de Estado de Ohio
Esta certificacion certifica solamente la autenticidad de la firma del funcionario
quien firmo el documento, la calidad en la cual obré el funcionario, y donde sea
apropiado, la identidad del sello o estampilla que lleva el documento. Esta
certificacion no implica que el contenido del {los) documento(s) es correcto, ni

que cuentan con la aprobacion de esta oficina.

ES TRADUCCION FIEL Y COMPLETA de la cual se deja copia en los archivos de esta oficina para su

. confrontacién y a la cual me remito.

Bogoté, Junio 15, 2004,
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APOSTILLE

(Convention de la Haye du 5 octobre 1961)

1. Country: United States of America

This public document
2. has been signed by JAMES L. SPAETH

4. bears the seal/stamp of Court of Common Pleas, Warren County

CERTIFIED
5. at Columbus, Chio
6.May 6, 2004
7. by the Secretary of State of Ohio.
8.No.172893
9. Seal/Stamp: 10. Signature:

J Kenneth BIackWBH -
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COLOMBIA

Cuarrens 1] 0" 93-43, Of. 404 Bogotk Colombia Tel: (57 1) 6350813-Fax: (57 1) 6350824-Email:clarkemodet@@elarkemodet.com.co

PODER
Yo (ncsotros), abajo firmanie(s)
Dovid €. tevlles

en mi (nuestro) carhcter de representante(s) legales de

clo pov Y /’/'- stic Phodue 5, ompeny, Lnae,
una ln:ledld arganizada y existente de acuerdo con lns leyes de
bJA\ut—f*—

y en sctual cumplirmiento de su objeto social, con damicilio

por el presents instruments confiero (conferimos) poder especial a favor
de DILIA MARIA RODRIGUEZ IFALEMAN, con Céidula de
Ciudadania No. 41.654.382 dc Bogotl, ¥y tp. 20824 y CLAUDIA
LUCIA CARD RAMIREZ, con Céduls de Cludadania No. 40.0)7.374
de Tunjn, y tp. 36448, con domicilio en Bogonl, Colombls, para que
actuando en su orden en nombre del (do k) otorgante le (Ia) representen
ante cualquier entidad, autorided Wo persona, especialments ante las del
orden Administrative, Cantencioso Administrativo, Judicial, Tribunales
de Arbitramento yo cuslquizr otro en lo referente & los siguientes
asuntos:

1) Solicitsr, samitar, obtener y/o registrar cuniquiers de las modalidades
de Propledad Industrial, tales como: patentes de invencidn, modelos de
utilidad; dischos industrinles, variedades vegetales; marcas, levvms,
nombres y enscfias comercisles y denominaciones de origen; mal como
sus renovaciones, prémoges, tansferencias, cambios de nombre yo
domicilio, contratos ¥ licencias.

2) Solicitar, trumitr, obtener y/o registrar derechos de autar, en
cusiquiers de gus presentaciones asi como Ia proteccién de secretos
industrisles y know-how.

J) Solicitar, ramitar, abtener Wo registrar registros sanitarios, permisos
wo licencias de funcionamiento; asi como nu renavaciones o promrogas,
tranaferencins, enmbics de nombre wo domvicilio, contratos y licencias.

4) Ejercer acciones de aposicidn, observacida, reclamos, reconsideracidn,
reposicién, apelacidn, cancelacion administrativa o judiclal, nulidad,
proteccion al consumidor, concesidn de licencias, protecelén de secretos
industrisies y demds acciones y recursos relacionados con derechos
derivados de Jos msuntos mriba indicados y en eontra de Ia competencia
desleal, acciones derivadas de In obtencidn o explotacién de licencias,
acciones de indemnizacidn do perjuicios. También podri(n) Intervenir en
juicioa civiles, comerciales, penales, contencloso-administrativos, tutelas
y de policia; en seciones o juicios promovidos por el (la) mandants o en
contra ¢l (clln) .

§5) Registrur nombres de dominio ante la entidad campetente.

6) En el cjercicio de este mandato los mandaterios aiba mencionados
quedan facultados pars: conciliar, camcelar, transigir, comprometer en
drbitros, desistir, recibir y tomar pesesidn de 1a cosa objeto de litigio y
renunciar o desistir a derechos concedidos o en curso de concesidn,
admitir los hechos del proceso.

T) Ratificar o no la ageneia oficiosa.

8) Asi mixmo fuculto (faculiamas) s jos mencionados spoderadas pars
recibir notificaciones y designar apoderados judiciales o extrajudiciales,
sustitulr el presente poder y revocar las sustituciones que hicieren.

Dado ¥ firmado en

nlos ding de

POWER OF ATTORNEY

1(we), the undersigned
David C. Troller

legal representative(s) of
Clopay Plastic Froducts Company, Inc

an organization existing under the laws of
The State of Delaware, United States of America

and in present execution of iis business activity, domiciled st
Mauson, Chio, Unlied States of America

do herchy gmnt POWER OF ATTORNEY o DILIA MARIA RODRIGUEZ
IYALEMAN, identification card No. 41.654.382 of Bogors, and p. 20824
and CLAUDIA LUCIA CARO RAMIREZ, 1p. 36443, jdentiflealion card No.
40.017.374 of Tunja, residing In Bogaed, Colombis, to act in the ander of their
appointment in behalf of gmntor bafore any entity, autharity snd/or naturl or
Juridical person, specially befors those Administrative, Administrative-
Contmtious, Judicinl, arbitration courts, and/or any other, in all matlery
concerning the following:

1) To apply, process, oblain and/or register any of the modalities of (ndustrial
Property, such as: Patents of Wvention, Utility Models; Designs, plant
varicties; Marks, Slogans, Trade Names and emblems and appeliations of
Origin; as well as their renewals, assignments, changes of name and/or
domiclle, agreements and licenses.

2) Yo apply, process, obinin and/or register copyrights of any kind us well as
protectian of industrisl secrets or imow-how,

3) To epply, process, obtain and/or register sanitary registations, operating
authorizations and/or licenses; as well as their renewals or  sssignments,
changes of nama and/or domicile, agreements end licenses.

4) To bring actions of opposition, obscrvations, claims, recorwideration,
sppeal or legal remedies, canceliations, nullity, protection to the consumer,
granting of licenses, protection of trade secrets and other actions related with
rights devived from the above- mentiomed matters and against the unfhir
competition, actions resulting from the obiaining or exploimtion of licenses,
recovering damages actions. They can also intervene or participate in Civil,
Commereinl, Criminal or Contentious-Administrative Trials; the actions for
writ mandamus, police actions; in ections, lawsuits or litigations instiuted by
the grantor or against him.

5) To register dormain names before the competent entity.

6) To the effect of this mandate the sbove-named proxy are empowered to:
conciliate, cancel, setile, submit 1o arbitration, withdraw and to receive and
take possession of the litigation related objet and waive or renounce the rights
grnted orin process of granting, sdmit the facts of the case.

7) To ratify or not the officious agency.

3) | (wu) hereby appoint the afore mentioned attormeys with powers to reccive
notifications snd to designate judicial and extrajudicial altomeys, substitute
this Power of Altomey and o revoke such sustitutions.

Granted and signed at

dly nf -l‘i “EE E &

N -'!'p' i
\Bagor?n c":’_{
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Clk. 493-F BanaurT Barrrgas, SPaucrsLy Ot 1-800-322-7711 \D
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o Certificate Official Character
e THE STATE OF OHIO
Warren County COMMON PLEAS COURT
................................................ oun '
I the undersigned Clerk of the court of Common pleas, a Court of Law and
Record of said County, do hereby certify that...........oovuueeemmrinnimisniccnscnnnninncnises
Katherine R. Edman

In Testimony Whereof, / hereunto subscribe my name and affix
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" CERTIFICADO NOTARIAL
(Cunnda ¢l wolicitante es SOCIEDAD)
{Poderes ctorgados wn: B Salvador, Esiados Unidos, Méxco y Venenxls)
Al dias del mes de de

+ &1 Notario que suscribe DA FE de que:

{nombre de La persona que flrrna ¢l poder)
mayor de edad y domicilisdo

firmd de su pulio
y letmn <1 documenio que antecede.
. Conoce al (a 1a) otorganic y que cstc(a) eath legalmente capacindo
pan el otosgamiento.

3. El otorgente ha fimmado ¢l referide documente en su enicier
de
de 1a pessona juridica

4. La citada persons juridics con sede en
csth  legalments

constituida, qua tiene actualments

existencia legal y que el acto pams el cual s ha clorgado este
poder eath comprendido entre 1os que constituyen su objeto social.

5. El ctorgante Iieuel’alwnmmhmumﬂcm que uunh._que
i facultado pary otorgar este poder.

. Iapumm! 4ys ™me constan mu:

CERTIFICADO NOTARIAL (Cusudo o oliciuante e
INDIVIDUO)

Alos diap del mes de de
» ¢l Notario que suseribe DA FE de qus:

{nocnbre de Ia persons que firms ¢l poder)

mayor de edad y domicilindo en

firmd en su presencia
¢l documento que antecede, conoce al olotgante y que cste estd
legaimente capacitado pars el otorgamients.

Notario Piblico
NOTA: A continuscién de lo anterior, el Consul de Colombin debe
autenticar Is firma del Notario Pdblico.

Parn todos los demis paises &l Seflor Cinsul de Colombls o ante
quolen se otergue, debe expedir una certifleacién dejando constancla
1) "de Ia existencls legal de ia sociedad, 3) de que esta cjeree
nctasiments su objeto social, y 3) de que la persona o parsoaas que
ctorgan o poder estin facultndas para hecerio, dejando

conxtnacle asl mlsme da que tuvo a I vista las prusbas que sereditem
tales circusstanclas.

LEGALIZACION POR EL CONSUL DE COLOMBIA
O POR APOSTILLA

9S8Vl

KATHERINE R. EDMAN
Notary Pubiic, Siate of Ohlo
My Commilssion Exolres Ocl, 27, 2008
NOTARIAL CERTIFICATE

( When the applicant la a CORPORATION)
(Fowers of attomey granted in: El Salvador, Mexico, U.S.A. and Venezueln)

This ! b'ﬂ" dayof M arch , cooY
the undersigned Notary CERTIPIES that:

I. 1
{name of the person who signs the power of attomcey)

of legal age and doeniciled in Qhio. Linited States of America set his hand
onthe forcgoing document
2. The grantor {s to him personally known and that he/she has legal capacity o
execute the document.
3. The grantor bas executed the foregoing document in his capacity of

Scorzory
of the juridieal person Clopay Plagtic Prodicta Comoeny. Inc.

4. The mentioned juridical person with place of business in Mason. Ohio,
Uinhissl States of Amwrics

in duly otganized, has actual legal exisience and that the purposes for
which the power of sttorney s granted are within the scope of its corporate
purposct.

5. The grantor has In fact the referred quality and that hisher

. Tepraseniation is legal and that hefshe is empowered to grant this power

of atiormey.
6. | have based the abave certifications 3, 4 and 5, on the suthentic documents
which for ibi

NoucyPible iy tommw'-\ SHpis

NOTA: Then the Colombian Consul must legalize the signature oflhe Nd.lry
Public.

NOTARIAL CERTIFICATE ( Whes
INDIVIDUALS)

the applicant 5 an

On this day of
the undersigned Notary CERTIFIES that:

(name of the person who signs the Power of Attomey)
of legal age and domiciled ut

signed in his presence the foregoing
document, the grantor is to him personally known and that hefshe has legal
eapacity to exccuty the docurnent,

Notary Public
NOTA: Then the Colombizn Consul must legalize the signature of the Notary
Public.

For all other eountries the Colombian Consul or before who It Is granted
must lume a certification stating 1) the legal existence of the corporation,
2) that the corporate purposes are sctuslly being accomplished , 3) that
the persoen or persoas who graat this Pewer of Attoraey are empowsred
to do It. The Consul will certify slso that the decuments evideneing those
cireumstances were exhibited to him.

LEGALIZATION BY THE _C
APOSTILLE. L
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(1) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
Intcrmational Bureau

{43) International Publication Date
9 October 2003 (09.10.2003)

PCT

(10) International Publication Number

WO 03/082571 Al

{51) laternotional Patent Classification*: B32B 27/12.
B29C 55/02. A41B 1700, A41D 31102 AGIF 1V/1S

(21) Ioternutionsl| Application Number: PCTAIS03/08922

{22) Internaticas! Filing Date: 21 March 2003 (21.03.2003:
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BREATHABLE AND ELASTIC COMPOSITE MATERIALS AND METHODS

FIELD OF THE INVENTION
The present invention is directed to breathable, incrementally stretched elastic

composite materials which comprise an inner elastomeric film extrusion-laminated to

a nonwoven web, preferably at each film surface. The invention is further directed to
. “

garments and/or disposable articles formed at least in part from such composite

materials and to methods of manufacturing such composite materials.

BACKGROUND OF THE INVENTION
Elastic composite materials are Lnown in the art. For exan'}ple, the Wu U.S.

Patents Nos. 5,422,172 and 5,861,074 disclose elastic laminated sheets of a nonwoven
t':brou; web and an elastomeric film. Wu defines the term “elastic™ as meaning
sue;chable under force and recoverable to its original or essentially original form
upon release of that force. W discloses that the elastic laminate :;lay be
in;:rementnlly stretched to provide a very soft fibrous finish havix.lg the appearince of
nonwoven fibers with superior bond strengths, thereby providing a composite material
advantageous for use in garments and other applications where a soft finish is
desirable. Wu turther discloses that the elastic lJaminate is characterized as being
impervious to the passage of fluid by virtue of the elsstomeric film, while maintaining

a soft feel on the fibrous web surface of the laminate, although various degrees of

' vapor or air permeability may be-achieved by providing mechanical microvoids.
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. Conventional processes for providing mechanical microvoids include hot
needle punching, hotroll calendaring, ultrasonic perforation, or the like. Such
mechanical processes may be cumbersome and/or difficult to control during higi: .
speed manufacture of composite miteriais. It is also to known to provide air and
water vapor permeébility to polymer films by including therein one or more pore-
forming fillers such as calcium carbonate, followed by stretching of'{g}e films to form
micropores in areas adjacent to the filler. However, it is often difficult to provide a
desired degres of permeability in elastic films using such techniques. Accordingly, -
there is a continued desu'e for breathable elastic t-nnterials which may be easily .

ml.m.ufach.lred.

SUMMARY OF THE INVENTION

It is therefore an object of the inve.ntion to provide improved breathable elastic
composite materials and to provide improved methods for manufacturing such
materials. ' '

In one embodiment, the invention is directed to breathable, incrementally
strgtched elastic composite materials. The cdmposite materials coml;;'ise an mn:r
elastomeric film extrusion-leminated to an outer nonwoven web at each film surface.
The inner elastomeric film has a random pﬂt:m of incremental stretch-formed
macroholes therein and is substantially free of pore-forming filler.

In an alternate embodiment, the breathable, incrementally stretched elastic
composite mulerials comprisc an élastnn:;eric film extrusion-laminated to a nonwoven
web at one or both of the film surfaces. The elastomeric film has a random pattern of
incremental stretch-formed macroholes therein and is substantially free of pore-

forming filler.

W
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In another embodiment, the invention is directed to garments. The garments  °

are formed, at least in part, from a breathable, incrementally stretched elastic

' composite material according to the invention. In a further embodiment, the invention

is directed to disposable articles formed, at least in part, from a breathable,
ipcru_ge:}t_ally stretched elastic composite material according to the invention.

In yet another embt_)di_mem, the invention is directed to methods of
manufacturing a breathabie elastomeric composite material. The methods comprise
extrusion lamizatiag an elastomeric film to at least one nonwoven weh at a film
surface to tightly bond the nonwoven web ihereto. and incrementally stretching the -
resulting l;lnﬁnane to form a random pattm of macroholes in the elas.tomeric film.

The elastomeric film is substantially free of pore-forming filler. In a specific
embodiment, the clastnmenc Bilm is exlmsmn laminated to & nonwoven web at cach |
film surface.

The composite materials according to the present invention are advantageous
in exhibiting a desirable combination of breathability and elasticity and may be easily
manufactured according to the inventive methods _These and additional objects and -
advnntages will be more fully apparent in view of the following detailed desc.nptwn

wiuch lllusu'anes various modes conternplated for carrying out the invention, As will

"be realized, the invention is capable of other different obvious aspects, alt without
departing from the invention. Accordingly, the drawings and specification are .

illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and

distinctly claiming the present invention, the invention will be further understood ~ .
. . * v, -: . . . . . ,! -

¢, -
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from the following detailed description taken in conjunction _with the accompa:{ying
drawings in*wh.ict_l:. -

. Figs 1A and 1B are schematic diagrams of cross-sectional views of first and
second embodiments, respectively, of composite materials according to the present .
invention; . .

Fig. 2is n'schnmat.ic di'a-gram of an extrusion lamination s;:cﬁon and an
incremental stretch section of an apparatus suitable for use jn an embodiment of the
methods according to the invention; _ )
" Fig.3is anenlarged (50x) vicw of an imner elastomeric film layer of 2
compasite material according to the present invention as described in Example 1;

. Fig. 4is an enlarged (-500::) cross-sectional view of a composite raterial
a;aconling to.the ix;vention as described m Example 1; '

Fig. 5 is an enlarged (1000x) view of an inner elasiomeric film layer of a
composite material according to the present invention as described in Example 1; and

Fig. 6 graphically sets forth the air permeability of a comp'osite Alm accord_ing

to the invention as described in Example 1, as a function of pressure differential.

¥

DETAILED DESCRIPTION

The present invention is directed to breathable, incrementally stretched clastic
composite materials. Within the context of the present specification, the term
“breathable” means that the composite materials exhibit lu' permeability. In
additional embodiments, the composite materials are both air and moisture vapor-
permesble. In specific embodiments, the composite materials have an air
permea.l;ility of at least. about 10 cc/min/cm® when a pressure of about 60 psi is

. applied thereto In a more specific fmquiment. the composite materials may have an
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air permeability of at least about 15 l::t:lmin!c:rr;2 when a pressure of about 60 psi is
applied thereto. Within the context of the present speci;ication, the term “elastic”
mesans strbtchai:le under force and recoverable to an original or essentially original
form upon release of the stretching force, while the term “elastomeric” is used to
descn'_be an elastic polymer material. In specific embodiments, the composite
materials have a stretchability of at least about 150% and, when the stretching force is
released, a .pen:nanent -set or elongation o.f not more than about' 15%. In further
caubodiments, the composite material has a stretchability of at ast about 200% and,
\A;hen the stretching force is releated, a permanent setor elongation of not more than
about 25%. Finally, within the context of the present specification, the term
 “incrementally streched” means that the composite material includes almthé
stretched zones und non-stretched zones across its iengih. 'i'he incremental stretch
process will be described in further detail below.
Figs. 1A and 1B set forth cross-sectional schematic diagrams of first and
second embodiments of composite materials according to the invention. In Fig. 1A,
the composite material 10 comprises an inner elastomeric film 12 and an outer .

nonwoven web 14 at each film surface. The composite material 20 of Fig. IB

r]

" comprises an elastomeric film 22 having a nonwoven web 24 at one film surface.

While many of the specific embodiments described herein will include two nonwoven
‘webs along the lines of the composite material 10 of Fig. 1A, it should be understood
that the invention as broadly disclosed encompesses composiie material 20 as shown
inFig. 1B. Morcover, in the composite materials 10 and 20, the elastomeric films 12
and 22, respectively, are shown schematically as a single layer. It s equally within

the scope of the invention that the elastomeric film comprises a multi-layer structure,
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as will be described in further detail below with respect to indivicllual embodiments of
the invention. -

In the composite materials of the invention, the elastomeric film is extrusion
laminated to a nonwoven web at one or both of the film surfaces. ‘In accordance with
an important-feature of the invention, the extrusion lamination tightl).r bonds the
elastomeric film to the nonwoven web or webs. Within the context of the present
speciﬁcation, the term “tightly bonded™ means that the elastomeric film and the
nonwoven web cannot be peeled apart from one anothér. Processing conditions

suitable for providing a tight bond between the elastomeric film and the nonwoven

web or webs w1|l be dxscussed in further detail below. As a result of the tight bondmg' :

between these layers of the composite material, fibers from the nonwoven web are

embedded into the film and, upon incrementel stretching, a random pattern of

‘macroholes or pinholes is produced in the elastomeric film to render the composite

materials breathable. The random pattern is typically controlled and uniform in
concentration along the length and width of the composite mnterinl'. Additionally, the
size of the macroholes is relatively uniform along the length and width of the
con;posite material. In one embbdimcnt. the composite materials are rendered
breathable to such an extent thit the materals are not liquid impervious. Thus, the
composite materials according to such embodiments re suitable for applications
wherein a liquid barrier is not mquired: .I-)epmding_o'n the compositions and physical
parameters of the 'elastomeric film and nonwoven webs, the degree of tight bonding
therebetween und the incrementsl stretching process ccncii.t'ions, the size.of the

pinholes or macroholes formed in the elastomeric film may be controlled In sPeciﬂc _

embodiments, the average diameter of the macroholes may range from nbout 5 um to

bout 100 pm, more Speclﬁca.lly ﬁom sbout 10 |.un to about 50 m, more apec:ﬁcally
: ! T . .

PCT/USU3/18922
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from about 15 um to_about :‘35 pm. These various conditions may also be used to
control the concentration of pinholes or macroholes per surface area of composite
material. While the concentration of macroholes may be varied depending on the
particular use of thé composite material, in specific embodiments, the concentration
may ra:;ge from about 5 to about 500 per inch’,'n';orc specifically from about 10 to
about 100 per inch®. more speciﬁcaliy from about 25 to about 75 per inch?.

The elastomeric ﬁlm. employed in the composite materials according to the
presznt invention may comprise eny elastomeric material \n.rhich is capable cf
ft;rmation intoa ﬁ!m by die extrusion. Additionally, the elastomeric film may
comprise a singl.e monolayer film o.r, altematively, may comprise a multilayer film
compzisi.ng two or more inyers, which typically are coextruded. While the .speciﬁc
desired elasticity of a film snd the resulting composite material will be determined
based on the desired application of the composite material, in one embodiment, the
elastomeric film exhibits 8 permanent set of less than about 20%, more specifically
from about 12 to about 18%, at 200% elongation. In yet another t:.mbodiment., the
elastomeric film exhibits & stress relaxation of about 15-20% at 200% elongation.
Ex:mples of suitable elastomeric materials include elastomeric block copolymers,
elas.tomer metallocene polymers and copolymers, for example the elastomeric
metallocene olefin copolymers, elastomeric polyurethane homopolymers and
copolymers, elastomeric polysiloxane homopolymers and/or copolymers, and the like,
and mixtures of such elastomeric materials. Nonelsstic polymers may also be
included therein as long as the resulting film exhibits the desired elastic properties.

Suitable elastomeric block copolymers include those having at least one vinyl

sromatic block and at least one rubber block. Specific aromatic vinyl monomers for

.- forming such block copolymérs include styrene and substituted styrene monomers, for :
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example alkyl-substituted styrenes and halogen-substituted styrenes, and mixtures
thereof The elastomeric block copaolymers containing one or more of these styrene
monomer blocks are commonly referred to as elastomeric styrenic blocic copolymers.
Specific monomers for forming the rubber block include, but are not limited to,
_butadiene, isoprene, ethylene-propylene, ethylene-butylene, and the like. The block
copolymers may eompnse two blocks, three blocks or more. Commercially available
block copolymezs mclude the Kraton polymers available from Kraton Polymers,

" including, but not lunm:d to, poly(styrene-butadiehe-styrene), pcly(':!yrenc- s pte_ne-
styrene), poly(styrene-eﬁylene—bmylene-styrene) poly(s'tyrene«eﬂlylene-propylen_e-
styrene) and the fike.

The elastomeric metallocene olefin polymers and copolymers include, but are

' not limited to, polyoleflns produced from the metallocene smgle-cme catal ysts .
Typically, one or more olefins such as ethylene, propyle.ne, styrene or the like is
polymerized with butene, hexene, octene, mixtures thereof or the Jike, to provide
clastomers suitable for use in the present invention. Examples include, but are not
Timited to, poly(eti'lylene-butene), poly(ethylene-hexm). poly(ethylene-octene),
poly(ethyle-ptopylene) and/or polyolefin terpolymers thereof.

B Addmonal elastomeric mntennls for use in the elastomeric film layer of the "
invention include poly(ester-ether), poly(ethn'-amide), poly(ethylene-viny! acetate),

polj;(ethylene-methylacryluc). poly(ethylene-acrylic acid), poly(ethylene

. butylacrylste), poly(ethylene-propylene-diene), and ethylene-propylene rubber.

25

In one embediment, the elastomeric film comprises a blend of at least one
clastomeric styrenic block copolymer and at Jeast one clastomeric metallocene olefin
copolymer. The respective amounts of the copolym:rs may be varied dependmg on
the desired elastic prqperues of the oomposne material. Ina more specific |
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embodiment, such blends comprise from about 10 to about 90 weight percent of the
styrenic block copolymer and ﬁ-om about 10 to abo;tt 90 weight percent of the
metallocene olefin copolymer. In a further embodiment, such blends comprise from
about 50 to about 90 \;veight percent of the styrenic bloc.k copolymer and from about
10 to'about 50 weig_l?t percent of the m;tallocene olefin eopolymer..

In additional embodiments, the elastomeric film may comprise one or more
core layers A and one or more cap or skin layers B. ' Generally, such cap or skin layers
may be provided in order to chemically isglafc one layer -fmm another or to physically |
isolate a layer fror;l an environment of use. For example, wh;-.n a blend of a Kraton
ela'stt;mcric styrenic block co.polymer and a metallocene polyethylene is employed in
tile clastomeric ﬁim. the film tends to exhibit a sﬁcl:ky surface fee]l and it may be |
desirable to'pmvi&e the clastomeric film surfaces with a cap layer on each surface.
Typ@cally, 8 thin layer of polyolefin, for example polyethylene, polypropylene, or
mixtures thereof, may be used as such e ca.p layer on either side of the core blend
iayer, whereby the elastomeric film will comprise a multil_nyer filmi of the structure
A/B/A. The cap layers may be conveniently provided by coextrusion with the core
layer. -

F
-

As the random pattern of incremental stretch-formed macroholes is formed in

"the eluston.leric film by the incremental stretching process, it is not necessary to

include any type of pore-forming filler in the elastomeric film_ Thus, the elastomeric
film s substantially free of pore-forming filler. Within the context of the present
specification, the term ".subst:lntially free of pore-forming filler” means that the
elastomeric film contains an insufficient amount of porc-forming filler to render the

film microporous upon incremental stretching due to microvoid formation adja&;ent

the ﬁl.iler. In more speciﬁc_en_ll:.ood.im;mts. th'.:. Flutomeﬁc film contains less t.han about -
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.20 weight percent pore-forming filler, more speciﬁca]ly, less than about 10 weight
percent pore;fonning filler, and yet more specifically, less than about 5 weight
percent pore-forming filler. In further embodiments, the elastomeric film contairis
less than about 1 wei.ght percent of the pore-forming filler. In a further embodiment,
the elastomeric-film does not contain any pore-forming filler.

The weight or thickness of the elastomeric film may be adjusted depending on
the properties desired for the composite material. Typically, the elastomeric film may -
have a gauge of from about 25-to about 70-grams/m?, and in-more spacific

embodiments. the elastomeric film may have a gauge of from zbout 30 1o about 40

_ grams/m’. A

As used herem “noowoven fibrous web" is used in its genric sense to definea .
generally planar structure that is relatively flat, flexible and porous, and is cbmposed
of staple fibers or continuous filaments. For a detailed description of nonwovens, see
"Nonwoven Fabric Primer and Reference Sampler” by E. A. Vaughn, Association of
the Nonwoven Fabrics Industry, 3d Edition (1992). The nonwove:;s may be prepared
by any conventional process, and may be, among others, carded, spun bonded, wet
_laig, air laid or melt blown, or any combination.ﬂlereof, as such products are well
knoiwn in the trade. The nonwoven fibrous webs may comprise fibers of polyolefins,
including, but not !imited to, polyethylene and/or polypropyiene, and including
metallocene-catalyzed i:olyoleﬁns, polyesters, rayon, celluiose, nylon, and blends of
such fibers. The fibers may also comprise bicomp;ment fibers, formed from two or
more raterials in any physical arrangement.

In one embodiment, the nonwoven web is not itself elasua In a more specific
embodiment, the éonwbven is stretchable, i.e., it elongates under force, even if it is

riot recoverable to its original form upon release of the stretching force. Typically,

-
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nonwovens which are loosely formed may be more highly stretchable. In. further
embodiments, the nonwoven may be elastic. In one embodiment, the nonw.oven web
has a weight of less than a.bout 40 g/m’. In a more specific embodiment, the
nonwoven web has n- weight of less than about 25 g/m”. In yet &' further embodiment,
the nonwoven web has 2 weight of about 12 g{mz.

In specific embodiments, the nonwov:en web may comprise a spun-bonded
polyolefin, for example qun-bonded polyethylene or spun-bonded polypropyl.ene.
Various spun-bonded polyolefin webs arc comn;f_:i'cislly available xnd are suitable for
use in the invention. Spun-bonded webs formed from polyethylene and -
polypropylene are also mit;b!e. For example, spun-bonded nonwovens formed from
fibers which comprise a blend of polyethylene and polypropyiene, at any proportion, .
and/or formed from fibers whicin comprise a coextrusion of p;)lyethylmc and .
polypropylene, are also suitable. These no.nwovens are commerci.ally avaijlable, for
example, from BBA. ’

The composite materials according to :hc prr.se:;t inventlio;: may be used in
various applications where bre;thability, for examplc air and ‘moisture vapor

permeability, and elastomeric properties are desired. In one embodime;lt. the

coshposite materials are employed in the formation of garmeats, including diapers, =~ .

p;nts. surgical gowns'and the like. The composite materials are also advantag.eous for

use in forming' disposable articles, including disposable garments of the type
described above. Additionally, the composite materials may be emplqyed in the
formation of disposable sheets, dressings, hygienic products and the like. Ina
preferred embodiment, the composite materials of the invention are employed in baby

diapers and baby training pants in areas where liquid impermeability is not required,

i.c., in side arcas commonly referréd to as “diaper ears.” The composite materials
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exhibit a'good combination of ;la_sﬁcity and retaining force, together with good
breathability and softness, for ndva;mgeous use in such applicatio:is.
| In accordance with an important feature, the composite materials of the
invention may be easily manufactured. Specificelly, the elastomeric film is extrusion
. laminated to an outer nonwoven web at at least one film surface, to tightly bond the
nonwoven web thereto. In a more specnﬁc 'embodiment.. the elastomeric film is
extrusion laminated to an outer nonwoven web at each film surface to tightly bond the
nonwoven webs ﬂiere*o The extrusion iamination of the elastomcric film and the one
or more nonwoven webs may be conduc-téd according to any conventional extrusion
Jamination techniques. Inipommly, the extrusion Jamination is conducted under
conditions which tlghtly bond the elastomenc film with the nonwoven webs. The
resulting lamu'mte is then mcrementally stretched to form a random pattem of
macroholes in the inner elastomenc film. M discussed above, the elastomeric film is
substantially free of pore-forming filler. - ‘

The incremental stretching is preferably conducted in a cross direction,
referred to herein as CD intermesh stretching. A CD intermeshing stretcher typically
compnses a pair of gear-hke elements on parallel shafts. The shefts are disposed
between two machine side plates. the lower shaft being located in fixed beanngs and
the upper shaft being located in bearings in vert_ically slidable members. The slidable
mmembers are adjustable in the vertical direction by wedge shaped elements operable
by adjusting screws. Screwing the wedges out or in will mave the vertically slidable
rmember rapei:tively down or up 1o further engage or disengage the gear-like teeth of -

* the upper intermeshing roll with the lower intermeshing roll. Micrometers mounted to
the side frames are operable to indicate the depth of engagement of the teeth of the

intermeshing roll. Air cylinders are typically.employed to hold the slidable members
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in their lower engaged posmon ﬁrmly against the ndjustmg wedges to oppose the

- upward force :xerted by the mat:nal being strctched 'I'hese cylmde:s may also be

retracted to disengage the upper and lower intermieshing rolls from each other for

_ purposes of threagiing material through the intermeshing equipn{eng or in conjunction

with a safety cirnuit wnich would open all the lnachine nip points when antivatnd.-
The drive for the CD intermeshing stretcher must operate both upper and lower
mtmnuhmg rolls except in the case of intermeshing stretching pf materials witha .
relanvely hlgh eoefﬁc:ent of fncnon L e _

The CD mten:neshmg elements are typlcally machined from solid material but
can bst be descnbed asan altematmg stnck of two different dlameter dlsks In one \

embodlm-t. tlm mtmneshmg dlslrs are about 6" in dlameter. about 0 031" thch, and

hnve a full radms on their edge. 'I'he spaecr d:sks separahng the mtermeshmg disks
are lbout 5.5" in diameter and about 0.069" in thickness. Two rolls of this

configuration would be able to be intermeshed up to 0.231" leaving 0.019” clearance

for material on all sides. This CD intermeshing element configuretion would have &

" 0.100" pitch.

". The engagement of the CD intem'e'shinﬁ roll elemeats may.be adjusted in

ord:r o prov:de the mncroholer in the elastomenc ﬁlm. ln one embod:ment. the -

' engagement of thz mtenneshmg roll elements is at le.nst about 0 12 mch, more

20

speclﬁcally fmm about 0.12 mch to about 0. 20 inch.

Since ‘the CD mtennuhmg clements are typically capable of large engagement

“depths, it is lmpomnt ‘that the equlpment lncorpornte a means of causing the shafts of

.the two mtenneshmg rolls to rr.mam pnmllel when the top shaft is raising or lowenng.

- Thisis necessary to assure that the teeth of one mtemeshmg soll always fall betwem

.25

the teeth of the other mtenneshmg roll and potentmlly damagmg phymcul contact

.' "I. LTI - o "'n

...{:5-".__ LI Lt
. . . -

- .
' .

PCT/USU3MS
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between intermeshing teeth is avoided. This parallel motion may be aesured by a rack
and gear arrangement wherein a stationary gear rack is attached to each side frame in
juxtaposition to the vertically slidable members. A shaft traverses the side frames and

operates in a bearing in each of the 'vertically slidable members. A gear resides on -

_ each end of this shaft and operates in engagement with the racks to produce the

desued parallel motion
If desired, the composite material may also be subjected to machine direction

(MD) intermeshing stretching, although MD stretching may typicuily not be necessary

_ as sufficient breathability is provided by the CD interroesh stretching. The MD

intermeshing str&ehing equipmeni 'is typically identical to the CD intermeshing
stretching equipment except for the design of the intermeshing rolls. The MD
intermeshing rolls closely resemble fine pitch- spur gears..In one embodiment, the rolls
have a 5.933" diemeter. 0.100" pitch, 30 diametral pitch, 141/2.degree. pressure angle,-
and are basically a long addendum, topped gear. A second pass may be taken on these
rolls with the gear hob offset 6.01 0" to provide a narrowed topth ;vith !rlore clearance.
With ubout 0.090" of engagement, this conﬁgummn will have about 0.010" clearance
on:the sides for material thickness. If dem-ed. additional stretchmg may be

: performed, including tenter or machine direction oriefitation stretching, although, as

nc:ted above, for many applications, the CD interrneshing stretching will-be sufficient.
Fig. 2 sets forth a schematic representation of one empodunent of the methods
of the invention. An elastomenc film 6 is extruded from an extruder 1 through a die 2
and past an air knife 3, into a nip formed between rolis 4 and 5. The extrusion is
conducted at or above the melt temperature of the film material, typically on the order
of about 400-500°F. Conventionally, roll 4 may be & metal rell while roll 5 dmy bea

rubber roll. Two nonwoven webs. 9, 9 are supplied from rolls 13, 13 and the film 6
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and webs 9 are passed through the nip of rolls 4 and 5 to laminate the webs to the film ‘
surfaces. The nip pressure is adjusted in order to obtain the desired tight bond
between the no-nwoven webs and the elastomeric film. Typically, pressures of greater
than ;bout 50 pounds per linear inch are employed. In a more specific embodiment, |
the nip pressure is from about 50 to about 150 pounds per linear inch, more

specifically from about 50 to ebout 120 pounds per linear inch. The resulting

- laminate 12 is conducted by roll 7 past an optional preheated roller 20 and to the

incremental stretch section where the laminats is passed through incremental cross -
direction (CD) stretcher rollers 10 and 11 to form the breathable, inchmenmﬂy
streiched elastomu-ic composite material 14. The mater'iai 14 may optionally be
passed through an additional stretch section where it is subjec_ted to further stretching.
For example, the material 14 is shown in Fig. 2 as passing a further preheated roller
2ll and through incrementa! machine direction (MD) stt-'etcher rollers {0'and 11". One
skilled in the art will appreciate that preheated rollers 20 and 21 may be omitted if

»

desired. i

The following examples demonstrate specific embodiments of the multilayer
i:iicr;)pomus films according to the invention, In the examples, and throughout the
_spe';iﬁcation. parts and percentages are by weight unless otherwise specified.

Example 1

In this example, a composite material according to the invention is prepared.
A blend comprising about 70 weight percent poly(sty;'ene-butadiene-styrene) block,
copolymer elastomer and about 30 weight percent of 2 metallocene polyethylene .
plastomer is extiuded using conventional film extrusion techniques, The blend is

coextruded 8s 8 core layer B with outer layers A comprising a mixture of about 80

15
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weight percent very low density polyethylene (VLDPE) and about 20 weight percent

low density polyethylene (LDPE) to form an-elastomeric film of the structure A/B/A.

The resulting elastomeric film is extrusion laminated on each film surface with
a high stretchable spun bonded polyethylene nonwoven web having a weight of about
30-grams/m?. A nip pressure of about 60 pounds per linear inch is used to form a tight
bond between the nonwoven webs and the elastomeric film. The laminate is then
incrementally stretched using CD intum.eshing stretching, with a roll engagement
depth of about 0.120 il'lCl.L ' _

The resulting composite material has a weight of about 95 grams/m” and
exhibits good breathability, good élns;icit.)h' and a soft feel. When stretched about
100%, the composite matérial cxhil;its about 7% permanent set.

Figs. 3-5 si:ow enlar.ged views of the composite material. Specificatly, Fig. 3
comprises a 50x enlargement of the stretched elastomeric film of the composite
material, with macrol;oles therein appearing in the circled areas. Fig. 4 comprises a
500x enlargement of the composite material, with the elastomeric t:xlm layer indicated
at 32 and the ncnwoven web layers :mdicated at 34. This view shows the tight

bons_'ling between the film and the nonwoven webs. Fig. 5 comprises a 1000x

- etlllafgcment of the stretched elastomeric film of the composite material, with one

20

25

macrohole shown therein having a diameter of about 20 pum.

The composite material of this example is subjected to measurement of

. eirflow therethrough as a function of applied air pressure. The results are shown in

Fig. 6 wherein air flow is indicated in cc/min/cm® and pressure is indicated in pounds
per square inch.
" Interestingly, it has been determined that composite materials according to the

present invention are not only stretchable and recoverable, but a.!sq_exhibit iﬁmnsed
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ajr permeability in their stretched state. In this example. the air permeability of the

composite material is measured, in cubic feet per minute, as a function of the percent

stretching. A "TexTest Air Permeability Tester,” Model FX 3300, available from AT]

(Advanced Testing Insu-;.rments) Corpdrntion of Spartansburg, South Cérolina, at a

pressure of 125 Pa (0.018 psi) is employed. The resnits are set forth in Table 1.

Table 1
Measurement Percent Stretched CFM
1 0 0.16
2 50 0.44
3 100 0.85
4 150 1.10

The resu'its in Table 1 demonstrate the incre.aséd air permeability of the

composite material of this example upon stretching.

Example 2

In this example, a composite material according to the invention is prepared.

An elastomeric film is prepared by extrusion !aminating a blend of 90 weight percent

poly(styrene-butadiene-styrene) block copolymer elastomer and about 10 weight

.percent of cthylene vinyl acetate copolymer. The elastomeric film is extrusion

laminated on each film surface with a stretchable spun-bonded polypropylene

¢

nonwoven web. A nip pressure of about 60 pounds per linear inch is used to form a

tight bond between the nonwoven webs and the elastomeric film. The laminate is

preheated using a preheated roller having a temperature of about 210°F and is

depth of about 0.130 inch.

", incrementally stretched using CD intermeshing stretching, with a roll engagement

‘The resulting composite material is stretchable and recoverable, exhibits good

breathability, good elasticity and a soft feel. When stretched to about 200%, the

a-

H
. o<
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composite material exhibits about 20% permanent set. The composite material hasa , .’

weight of about 88 g/m™.

PCT/US03/08922

The air permeability of the composite material of this example is measured in

accordance with the procedﬁiés and apparatus described in Example 1. The results

are set forth in Table 2.
Table 2
Measurement Percent Stretched CFM
1 0 0.08
2 50 0.78
3 100 1.09
" 4 150 1.15

Thus, the composite material of this example exhibits increased air

permeasbility upon stretching.

The specific illustrations and embodiments described herein are exemplary

only in nature and are not intended to be limiting of the invention defined by the

claims. Further embodiments and examples will be apperent to one of ordinary skill

in the art in view of this specification and are within the scope of the claimed

‘invention.

v

“h
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WHAT IS CLAIMED IS:

1. A breathable, inc;'cmentally stretche.d clastic composite material
cornprising an inner elastomeric film extrusion-laminated to an outer nonwoven web
at each film surface, wherein the inner elastomeric film has a random pattern of
incremental stretch-formed macroholes therein and is substantially free of pore-
forming filler. -

2, The composite material of claim 1, having an air permeability of at ‘

least about 10 ce/min/em? when @ pressure of about 60 psi is applied thereto.

3. . The composite material of claim 1, having a stretchability of at least

about 200% with a permanent set of no more than about 25%.

”,

4. The composite material of claim 1, wherein the inner elastomeric film
comprises elastomeric block copolymer, elastomeric metallocene olefin polymer or

copolymer, elastomeric polyurethane, elastomeric polysiloxane, or mixtures thereof.
) .

]
-

5. The composite material of claim 4, wherein the inner elastomeric film

comprises an elastomeric styrenic block copolymer.

6. The composite material of claim 5, wherein the inner elastomeric film
comprises poly(styrene-butadiene-styrene), poly(styrene-isoprene-styrene),

poly(styrme—ethylena—butylene-styrene); or combinations thereof.
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7. The composite meterial of claim 3, wherein the inner elastomeric film
comprises a blend of an elastomeric styrenic blp'ck copolymer and an elastomeric

metallocene polyethylene copolymer.

8. . The composite material of claim 1, wherein the inner elastomeric film

is a monolayer film,

9. The composite material t;f claim 1, wherein the inner el_asi.ometic film -

comprises a multilayer film.

10.  The composite material of claim 9, wherein the inn:r_elastomeri;: film
comprises a core l;ayer including an elastomeric styrene block copolymer, coextruded

at each surfce with a polyolefin cap layer.

’,

ra

11.  The composite material of claim 1, wherein the nonwoven webs
individually comprise spun bonded polyolefin.

12, - The composite material of claim 1, wherein each nonwoven web has a

weight of less than about 40 g/m’.

13.  The composite materia] of claim 1, wherein, each nonwoven web has a

weight of about 12 g/m’.

14. A garment formed at least in part from the composite material of claim
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15. A disposable article formed at least in part from the composite material

. of claim 1.
16.  The disposable article of claim 15, comprising a diaper.

17. A breathable, incrementally stretched elastic composite material
comprising an inner elastomeric film including a blend of an elastomeric styrenic
block copolymer and an elastomeric metaliocene polyethylene copolym;r ext;-t-x'sion-
laminated to an outer nonwoven spun bonded polyolefin web at each film surface,

wherein the inner elastomeric film has a random pattern of incremental-stretch formed

macroholes therein .nnd is substantizally free of pore-forming filler.

18. A germent formed at least in part from the composite material of claim

17.

19. A disposable article formed at least in purt from the composite material - -

of élmm 17.
20.  The disposable article of claim 19, comprising a diaper. -

2. A Breathable,.incrementally stretched clastic composite material,
comprising an elastomeric film extrusion-laminated to a zonwoven web at one or both
ofthe film surfaces, whmiln the elastomeric film has a random pattern of incremental

- w-mﬁnd macr;gholes therem and is; sul-:ﬁta'n.tially free of pore-forming filler. -

LI
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22. A pgament formed at least in part from the composite material of claim

21.

23.  Adisposable article formed at least in part from the composite material
of claim 21.

24.  The disposable article of claim 23, comprising a diaper.™

25. A method of manufacturing a breathable elastomeric composite
material, comprising-

extrusion laminating an inner elastomeric film to an outer nonwoven web at
each film surface to tightly bond the nonwoven webs thereto; and

incrcgnentally stretching the r:suiﬁng laminate to form a m:ndom pattern of
macroholes in the inner elastomeric film,

wherein the inner elastomeric film is substantially free of pore-forming filler.

&
§
26. ' The method of claim 25, wherein the extrusion lamination is conducted

at a nip pressure of greater than about 50 pounds per linear inch.

27.  The method of claim 25, wherein the incremental stretching comprises

cross direction (CD) intermesh streiching.

28.  The method of claim 27, wherein the CD intermesh stretching employs

an intermeshing roll engagement of at least about 0.12 inch.

2
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29.  The method of claim 25, wherein the composite material has an air
permeability of at least about 10 ce/min/cm* when a pressure of about 60 psi is

applied thereto.

30.  The method of claim 25, wherein the composite material has a

stretchability of at least about 200% with a permanent set of no more than about 25%.

- e — -
- 4 -

31.  The method of claim 25, wherein the inner elastomeric film cOmpriscs

- an elastomeric styrenic block copolymer. \

32.  The method of claim 25, wherein the inner elastomeric film comprises

. a blend of an elastomeric styrenic block copolymer and an elastomeric metallocene

polyethylene copolymer. ,

33.  The method of claim 25, wherein the inner elastomeric film compﬁses
a core layer including an elastomeric styrene block copolymer, coextruded at each
. )

surface with a polyolefin cap layer.

34.  The method of claim 25, wherein the nonwoven webs individually

comprise spun bonded polyolefin.

35.  The method of claim 25, wherein each nonwoven web has a weight of

less than about 40 g/m’.

-
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36. The method of claim 25, wherein, each nonwoven web has & weight of

" about 12 g/m’.

37. | A method of manufacturing a breathable elastomeric c;;npos-ite
matenal, comprising
| "extrusion laminating an elastomeric film to an outer nonwoven web at one or
both of the film surfaces to tlghﬂy bond the nonwoven web thereto; and
1nmmentnlly st:etchmg the resultmg lamu'lnte to form a random puttern of
mlcroholes in the elastomeric ﬂlm,

" wherein the elastomeric ﬁlm is substantially free of pore-forming filler. '

(ST ]
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For an informal communication with the examiner, see Fule 86.6.
it no reply Is filed, the intemationa preliminery examination report will be estabilshed on the basis of this opinion.

4. The final date by which the International preliminary
examination report must be established according to Rule 60.2 Is:

I & Baslsof the opinion
I O Prorly
i O Non-establishment of opinion with regard to novelty, inventive step and industrial applicabiliity
iv 0O Lackof unity of invention
V K Reasoned statement under Rule 68. 2(a)(l) with regard to novelty, mvamlva ﬁ Ilppllcablllty.
citations and explanations supporiing such statement
vi 0O Cerain documents cited ACT'ON
VIl OO0 Certain defects in the intemational application DUE DATE. 5- -—a«{
VIl £}  Certain observations on the Intemetional appiication DOCKETED: {#S
3. . The applicant is hereby Invhed to reply to this opinion. 1.D. NUMBER: 2274~/ /’/

Name and malfing address of the international Authorized Officer

preliminary axamining authorily:
Ewropean Patent Office F__m” officer (Incl. extension of #ime imits)
D-80298 Munich emandez Gomez, L
Tel. +49 88 2399 - 0 Tx: 523856 epmu d Telephone No. +49 80 2389-7449

Fax: +49 B9 2309 - 4485

Form PCTAPEA/408 (Cover Sheet) (January 2004)
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Basis of the opinion

1. With regard to the elements of the international application (Replacement sheets which have been furnished to

the receiving Office in response to an invitation under Article 14 are referred o in this opinion as “originally
fiied").

Deacription, Pages
1-18 as originally filed

Claims, Numbers

1-37 as originally filed
Drawings, Sheeots
14-4/4 as originally filed

With regard to the language, all the elements marked above were available or fumished to this Authority in the
language in which the intemational application was filed, unless otherwise indicated under this item.

These elements were available or fumished to this Authority in the following language:  , which is:

0O the language of a translation fumished for the purposes of tha intemational search (under Rule 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b)).

O] the language of a translation fumnished for the purposes of intemational preliminary examination {under
Rule 55.2 andbr 55.3).

With regard to any nucleotide andor amino acid sequencs discicsed in t;le international appilication, the
interational preliminary examination was carried out on the basis of the sequencs listing:

contained in the intemational application in written form.

filed together with the international application in computer readabis form.

furnished subsequently to this Authority in written form.

tumished subsequently to this Authority in computer readable form,

The staterment that the subsequently fumished written sequence listing does not go beyond the disclosure
in the intemational application as filed has been fumished.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been fumished.

O O0ooOooano

The amendments have resulted in the cancallation of:

O the description, pages:
O the claims, Nos.:
O the drawings, sheets:
O

This opinion has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

Additional observations, if necessary:

Form PCTAPEA/408 (January 2004)
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V. Reasoned statement under Rule 66.2(a){ii) with regard to novelty, Inventive step or Industrial
applicability; citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 1,3-6,11-25,27,31,32,34-37 (NO) 2,7-10,26,28-30,33 (YES)
Inventive step (IS) Claims 2,7,8,28,29 (NO) 9,10,26,30,33 (YES)
Industrial applicability (1A) Claims 1-37 (YES)

2. Citations and explanations
see separate sheet

Form PCTAPEA/408 (January 2004)
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Be ltem V -
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step

or industrial applicability; citations and explanations supporting such statement

Retference is made to the following document/s/:

D1: US-A-5861074

D2: WO-A-0151548
D3: WO-A-0118582
D4: WO-A-0179343

1. Claims 1, 3-6, 11-25, 27, 31, 32 and 34-37

Document D1 discloses elastic composite materials obtained by incrementally
stretching a laminate comprising an (inner) elastomeric film having nonwoven fibrous
webs laminated on both (outer) surfaces thereof. The polymeric materials used for the
film layer are free of pore-forming fillers. The obtained films are useful in a number of
applications such as pants, surgical gowns or diapers etc.

The laminate or composite materials according to D1 show various degrees of vapour
or air permeability obtained e.g. by providing mechanical microvoids. The applicant's
attention is directed to the passages cited in the Search Report for further features of
the obtainable fiims (e.g. nature of the inner elastomeric film/col 3, | 27-49, exampies
and claim 8; nature of the non-woven web/col 3, | 50-63, examples and claims 7, 10;
pemanent set after stretching/Tables 6, 7; features conceming the manufacturing -
process, e.g. CD intermesh stretching/col 5, | 24-42 and examples).

The pregsant application does not exclude the presence of microvoids obtained by
mechanical treatment.

Thus, the disclosure in D1 appears to anticipate the subject-matter of present claims 1,
3-6, 11-25, 27, 31, 32 and 34-37 (Article 33(2) PCT).

2. Claims2,7,8,28and29
Document D2, which is considered to reprasent the most relevant state of the art to the
subject-matter of present claim 2, discloses breathable incrementally stretched elastic

composite materials preferably comprising incrementally stretched microporous films
having a nonwoven fibrous web laminated onto the surface thereof (see the passages

Form PCT/Separate Sheet/408 (Sheet 1) (EPO-April 1897)
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presence of a further web laminated onto the film, the skilled person would regard it as
a normal option to include a second web (as known from D1) into the breathable
laminates known from D2 in order to solve the problem posed.

The subject-matter of present claims 2, 8 and 29 is therefore not considered to meet
the requirements of Article 33(3) PCT.

(i) As regards the selection of a specific material used for the inner film or the
selection of specific stretching conditions, the applicant’s attention is drawn to
documents D2 (p 15/ 16) and D1 (Example I}, which expressis verbis suggest the use
of metallocene catalysed polymers or ethylene-based copolymers produced from
single-cite catalysts.

According to D1, the conditions used for incrementally stretching the laminate of fibrous
web and elastomeric film are selected, for instance, such that the CD intermeshing
stretcher operates with a depth of roller engagement of e.g. up to 0.12 inch. The results
of such CD incremental or intermesh stretching produces laminates that have good
stretchability and recoverability in combination with superior bond strengths and soft
fibrous textures (cf. D1, col 6A 1-7).

Moreover, incremental stretching techniques (e.g. employed on an extrusion laminate of
a nonwoven fibrous web of spun-bonded filaments and microporous-formable thermo-
plastic film) using a CD intermeshing stretcher with a depth of roller engagement of
0.025-0.12 inch were known to produce laminates that have excellent breathability and
liquid- barrier properties and, again, superior bond strengths and soft cloth-like textures
(cf. e.g. document D3, pp 21/22 and claims and document D4, p 20/21 and claims).
Thus, these features have already been employed for the same purpose in the
manufacture of similar laminates. It would therefore be obvious to the person skilled in
the art, namely when the same result is to be achieved, to apply them with correspond-
ing effect to a breathable material according to document D2, thereby arriving at the
subject-atter of present claim 28.

The subject-matter of claims 7 and 28 does therefore also not involve an inventive step
(Article 33(3) PCT).

3. Claims 9, 10, 26, 30 and 33
The subject-matter of present claims 9, 10, 26, 30 and 33 differs from the breathable
composites disclosed in D2, which is considered to represent the most relevant state of

the art also to the subject-matter of these claims, in the selection of a specific polymer
blend avoiding the incorporation of a pore-forming filler, in the presence of a second

Form PCT/Separaie Sheet/408 {Sheet 3) (EPO-Aprll 1967)
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cited in the Search Report, in particular claims 21-32 and pp 8/9).

D2 discloses the extrusion of films (i.a. with lamination) where in the formulations were
fed from an extruder through a slot die (to form the extrudate) into the nip of a rubber
roll and a metal roll with an air knife. For extrusion lamination, an incoming web strip of
fibrous material from a roller is also introduced into the nip of the rubber roll and the
metal roll (cf. D2, pp 27/28 and Fig. 1).

The compressive force at the nip and the air knife are controlled such that the film is
made without pin holing. Stretching conditions (such as temperature controlled rollers
before the CD and MD incremental stretching rollers, temperatures and the depths of
engagements, web temperature during stretching) are controlled in order to obtain
desired properties such as web stability or moisture vapour transmission properties (cf.
D2, p 28 and pp 31/32).

The films according to D2 have an air permeability of e.g. 102-280 cc/ecm?/min (at 90
psi/non-embossed microporous film, cf. e.g. Table 3, examples no. 13-16/p 34).

It is clear from the disclosure in D2, that the porous structure of the film may be
achieved either by means of a dispersed pore-torming filler (see e.g. claim 1) or by
means of a specific polymer blend, which renders it “unnecessary lo use pore-forming
fillers to provide microporosily upon incremental stretching"® (cf. D2, p 17/1 20-22).

Thus. the subject-matter of prasent claims 2, 7, 8, 28 and 29 differs from the disclosure
inD2in

(i) the selection of a specific polymer blend avoiding the incorporation of a pore-forming
filler and in

(ii} the presence of a second web laminated onto the second surface of the inner film.
As regards present claims 7 and 28, in addition to the use of a second web, these
claims differ from the materials of D2 either in the selection of a specific material used
for the inner film (claim 7) or in the selection of specific stretching conditions employed
(claim 28).

(i) As regards the presence of a further web laminated onto the inner film, the
following is to be noted:

The problem to be solved may be regarded as to provide further breathable
incrementally stretched composite materials suitable for garments or disposable articles
like diapers.

it is clear from the disclosure in D1, that an extrusion lamination of the film forming
formulation is possible onto one nonwoven fibrous web only or between two fibrous
webs (see D1, claims, examples and Fig. 1).

Thus, in the absence of any indication of an unexpected technical effect due to the

Form PCT/Separate Sheel/408 (Sheet 2) (EPO-April 1887)
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web laminated onto the second surface of the inner film and either

(i) in the nature of the inner film, i.e. being a multi-layer film (claims 9, 10 and 33) or

(ii) in the selection of a specific nip pressure used for the extrusion lamination (claim 26)
or (iil) in properties of the obtainable composite materials (claim 30).

None of the available documents appears to disclose or suggest a multi-layered film
extrusion laminated between two webs. The documents also appear to be silent about
the specific nip pressure or the elastic properties (stretchability of 200% and permanent
set of no more than 25%) defined in present claims 26 or 30.

The claimed subject-matter therefore appears to be novel and to be founded on an
inventive step (Arnt. 33(2) and (3) PCT).

LY.}

1
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MATERIALES Y METODOS DE COMPUESTOS RESPIRABLES Y

ELASTICOS

CAMPO DE LA INVENCION

La presente invencién estd dirigida a materiales
compuestos elédsticos, incrementalmente extendidos que
comprenden una extrusién de pelicula elastomérica
interior laminada en una red no tejida, preferiblemente
en cada superficie de pelicula. La invencidén esté
dirigida adicionalmente a prendas y/o articulos
desechables formados al menos en parte de materiales
compuestos y con métodos para la elaboracién de tales

materiales compuestos.

ANTECEDENTES DE LA INVENCION

Los materiales de compuestos elidsticos son conocidos
en la técnica. Por ejemplo, las Patentes U.S. de Wu No.
5,422,172 vy 5,861,074 describen laAminas laminadas
elasticas de una red fibrosa no tejida y una pelicula
elastomérica. Wu define el término “elAstico” con el
significado de extensible bajo fuerza y recuperable a su

forma original o esencialmente original luego de 1la



liberacién de esa fuerza. Wu describe que la lamina
eldstica se puede extender incrementalmente para
suministrar un terminade fibroso muy suave que tiene la
apariencia de fibras no tejidas con resistencias de unién
superiores, suministrando de esta manera un material
compuestc ventajoso para uso en prendas y otras
aplicaciones donde el terminado suave es deseable. Wu
describe adicionalmente que la 1lémina eléstica se
caracteriza por ser impermeable al paso de fluido en
virtud de la pelicula elastomérica, aunque manteniendo
una sensacién suave sobre la superficie de red fibrosa de
la lamina, aunque se pueden lograr varios grados de
permeabilidad al vapor o aire al suministrar micro vacios

mecanicos.

Los procesos convencionales para suministrar micro
vacios mecanicos incluyen pulsado de aguja en caliente,
calandrado de rodillo caliente, perforacién ultrasénica,
0 similar. Tales procesos mecanicos pueden ser
problematicos y/o dificiles de controlar durante 1la
elaboracidén a alta velocidad de os materiales compuestos.
También es conocido suministrar permeabilidad al aire y a
vapor de agua a peliculas poliméricas al incluir en estas

uno © mas llenadores formadores de poro tales como

9\



carbonato de calcio sequidc del extendimiento de las
peliculas para formar micro poros en Areas adyacentes al
llenador. Sin embargo, es a menudo dificil suministrar un
grado deseado de permeabilidad en peliculas eldsticas que
utilizan tales técnicas. De acuerdo con esto, es un deseo
continuo para los materiales eldsticos respirables que

puedan ser faAcilmente elaborados.

RESUMEN DE LA INVENCION

Es por lo tanto un objeto de 1la invencién
suministrar materiales compuestos elasticos respirables
mejorados y suministrar métodos elaborados para

elaboracién de tales materiales.

En una modalidad, la invencién estid dirigida a
materiales de compuesto elastico respirables,
incrementalmente extendidos. Los materiales compuestos
comprenden una extrusién de pelicula elastomérica
interior laminada en una red no tejida exterior en cada
superficie de 1la pelicula. La pelicula elastomérica
interior tiene un patrén aleatorio de macro huecos con
incremento formados extendidos alli y sustancialmente

libres de llenador formador de poro.



En una modalidad alternativa, los materiales
compuestos elisticos incrementalmente extendidos
comprenden una extrusién de pelicula elastomérica
laminada a una red de no tejido en una o ambas de las
superficies de la pelicula. La pelicula elastomérica
tiene un patrén aleatorio de macro huecos en incremento
formados extendidos alli y es sustancialmente libre

llenador formador de poro.

En otra modalidad, la invencién estd dirigida a
prendas. Las prendas son formadas, al menos en parte, de
material compuesto elastico incrementalmente extendido de
acuerdo con la invencién. En una modalidad adicional, la
invencién estd dirigida a articulos desechables formados,
al menos en parte, de material compuesto elastico
respirable, incrementalmente extendido de acuerdo con la

invencién.

En adin otra modalidad, 1la invencién estd dirigida a
métodos para elaborar un material compuesto elastomérico
respirable. Los métodos comprenden extrusién laminando
una pelicula elastomérica en al menos una red de no

tejido en una superficie de pelicula para unir



estrechamente la red de no tejido a esta, y extendiendo
incrementalmente la lamina resultante para formar un
patrén aleatorio de macro huecos en 1la pelicula
elastomérica. La pelicula elastomérica esta
sustancialmente libre de llenador formador de polvo. En
una modalidad especifica, la pelicula elastomérica es
laminada con extrusién a una red de no tejido en cada

superficie de la pelicula.

Los materiales compuestos de acuerdo con la presente
invencién son ventajosos para exhibir una combinacién
deseable de respirabilidad y elasticidad y pueden ser
fécilmente elaborados de acuerdo con los métodos de la
invencién. Estos y los objetos y ventajas adicionales
serdn mAs completamente evidentes en vista de la
siguiente descripcién detallada que ilustra varios modos
contemplados para llevar a cabo la invencién. Como seré
claro, la invencién es capaz de otros aspectos obvios
diferentes, todos sin apartarse de la invencién. De
acuerdo con esto, los dibujos y especificaciones son de

naturaleza ilustrativa y no restrictiva.



BREVE DESCRIPCION DE LOS DIBUJOS

Aunque la especificacién concluye con
reivindicaciones <que ©puntualizan particularmente vy
reivindican claramente la presente invencién, la
invencién serad adicionalmente entendida de la siguiente
descripcién detallada tomada en conjunto con los dibujos

que la acompafian en los cuales:

Las figuras 1A y 1B son diagramas esquemidticos de
vistas en seccién transversal de primera y segunda
modalidades, respectivamente, de los materiales

compuestos de acuerdo con la presente invencién;

La fiqura 2 es un diagrama esquemdtico de una
seccidén de laminacién de extrusién y una seccién con
extensién en incremento de un aparato adecuado para uso
en una modalidad de los métodos de acuerdo con la

invencidn;

La figura 3 es una vista agrandada (50x) de una capa

de pelicula elastomérica interior de un material



compuesto de acuerdo con la presente invencién como se

describié en el ejemplo 1;

La figura 4 es una vista en seccién transversal
agrandada (500x) de un material compuesto de acuerdo con

la invencién como se describié en el ejemplo 1;

La figura 5 es una vista agrandada (100x) de wuna
capa de pelicula elastomérica interior de un material
compuesto de acuerdo con la presente invencién como se

describié en el ejemplo 1; y

La figura 6 establece gr&ficamente la permeabilidad del
aire de una pelicula decompuesto de acuerdo con la
invencién como se describié en el ejemplo 1, como una

funcién del diferencial de presién.

DESCRIPCION DETALLADA

La presente invencién estd dirigida a materiales
decompuesto eléastico respirable, incrementalmente
extendido. Dentro del contexto de la presente
especificacién, el término “respirable” significa que los

materiales de compuesto exhiben permeabilidad al aire. En



las modalidades adicionales, los materiales de compuesto
son ambos permeables al aire y al vapor de humedad. En
las modalidades especificas, los materiales de compuesto
tienen una permeabilidad al aire de al menos
aproximadamente 10 cc/min/cm® cuando la presién de
aproximadamente 60 psi es aplicada a esta. En una
modalidad maAs especifica, los materiales de compuesto
pueden tener una permeabilidad al aire de al menos
aproximadamente 15 cc/min/cm?® cuando una presién de
aproximadamente 60 psi se aplica a esta. Dentro del
contexto de la presente especificacién, el término
“elastico” significa tensionable bajo fuerza Y
recuperable a una forma original o esencialmente
original 1luego de la 1liberaciétn de 1la fuerza de
extensién, aunque el término “elastomérico” se utiliza
para describir un material elédstico de polimero. En unas
modalidades especificas, los materiales de compuesto
tienen una extensibilidad de al menos aproximadamente
150% y, cuando la fuerza de extensién es liberada, una
consolidacién o© elongacién permanente de no mas de
aproximadamente el 15%. En modalidades adicionales, el
material de compuesto tiene una extensibilidad de al
menos aproximadamente 200% y, cuando se libera la fuerza

de extensién, una consolidacién o elongacién permanente



de no mis de aproximadamente el 25%. Finalmente, dentro
del contexto de la presente especificacién, el término
“incrementalmente extendido” significa que el material de
compuesto incluye zonas alternativas extendidas y zonas
no extendidas a través de su longitud. El1 proceso con
extensién en incrementé serd descrito con detalle

adicional adelante.

Las figuras 1A Y 1B establecen diagramas
esquemadticos en seccidén transversal de primeras vy
segundas modalidades de los materiales de compuesto de
acuerdo con la invencién. En la fiqura 1A, el material de
compuesto 10 comprende una pelicula elastomérica interior
12 y una red no tejida exterior 14 en cada superficie de
pelicula. E1 material compuesto 20 de la figura 1B
comprende una pelicula elastomérica 22 que tiene una red
no tejida 24 en una superficie de pelicula. Aunque muchas
de las modalidades especificas descritas aqui incluirén
dos redes no tejidas a lo largo de las 1lineas del
material compuesto 10 de la figura 1A, se debe entender
que la invencién tal como se describe ampliamente
comprende material de compuesto 20 como se muestra en la
figura 1B. Mas aiun, en los materiales de compuesto 10 y

20, las peliculas elastoméricas 12 y 22, respectivamente
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son mostradas esquemAticamente como una capa simple. Esté
igualmente dentro del alcance de la invencidédn que la
pelicula elastomérica comprenda una estructura de
multicapa, como se describird con detalle adicional
adelante con respecto a las modalidades individuales de

la invencién.

En los materiales de compuesto de la invencién, la
pelicula elastomérica es laminada por extrusién en una
red no tejida en una o ambas de la superficie de la
pelicula. De acuerdo con una caracteristica importante de
la invencién, la laminacién por extrusién une
estrechamente la pelicula elastomérica a la red o redes
no tejidas. Dentro del contexto de la presente
especificacién, el término “estrechamente unida”
significa que la pelicula elastomérica y la red no tejida
no pueden ser separadas una de la otra. Las condiciones
de procesamiento adecuadas para suministrar una unién
estrecha entre la pelicula elastomérica y la red o redes
no tejidas seran discutidas con detalle adi&ional
adelante. Como resultado de la unién estrecha entre estas
capas de material compuesto, las fibras de la red no
tejidas estidn embebidas en una pelicula y, luego del

rendimiento en incremento, se produce un patrédn aleatorio
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de macro huecos o agujeros es producida en la pelicula
elastomérica para hacer los materiales de compuesto
respirables. El patrén aleatorio es tipicamente
controlado y uniforme en concentracién a lo largo de del
largo y ancho del material compuesto. Adicionalmente, el
tamafic de los macro huecos es relativamente uniforme a lo
largo y el ancho del material de compuesto. En una
modalidad, el material de compuesto se hace respirable en
tal proporcién que los materiales no son impermeables a
los liquidos. Asi, los materiales de compuesto de acuerdo
con tales modalidades son adecuados para aplicaciones en
donde no se requiera una barrera para liquido.
Dependiendo de las composiciones y los parametros fisicos
de la pelicula elastomérica y las redes no tejidas, el
grado de estrecha unién entre estos y las condiciones de
proceso con incremento en extensidn, el tamafilo de los
agujeros o© macro huecos formados en la pelicula
elastomérica se puede controlar. En modalidades
especificas, el diametro promedic de los macro huecos
estd en el rango de 5 pm, a aproximadamente 100 um, mas
especificamente desde aproximadamente 10 pm, hasta
aproximadamente 50 pm, mas especificamente desde
aproximadamente 15 pm, a aproximadamente 35 pum, Estas

varias condiciones pueden ser utilizadas para controlar
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la concentracién de agujeros o macro huecos por Area de
superficie de material de compuesto. Aunque la
concentracién de macro huecos se puede variar dependiendo
del uso particular del material de compuesto, en las
modalidades especificas, la concentracién puede variar
desde aproximadamente 5 a aproximadamente 500 por
pulgadaz, mis especificamente desde aproximadamente 10 a
aproximadamente 100 por pulgada?, mas especificamente
desde aproximadamente 25 a aproximadamente 15 por

pulgada?.

La pelicula elastomérica empleada en los materiales
de compuesto de acuerdo con la presente invencién puede
comprender cualquier material elastomérico que sea capaz
de la formacién de una pelicula mediante extrusién con
boquilla. Adicionalmente, la pelicula elastomérica puede
comprender una pelicula monocapa simple o,
alternativamente, puede comprender una pelicula multicapa
que comprenda dos o© mAs capas, que tipicamente son
coextruidas. Aunque la elasticidad deseada especifica de
una pelicula y el material compuesto resultante se
determinari4 con base en la aplicacién deseada del
material de compuesto, en una modalidad, 1la pelicula

elastomérica exhibe una consoclidacién permanente de menos

oM
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de aproximadamente el 20%, mas especificamente desde
aproximadamente 12 a aproximadamente 18%, con un 200% de
elongacién. En adn otra modalidad, la pelicula
elastomérica exhibe wuna relacién de tensién de
aproximadamente 15-20% con 200% de elongacién. Ejemplos
de materiales elastoméricos adecuados incluyen
copolimeros de bloque elastomérico, polimeros Y
copolimeros de metaloceno elastémero, elastdédmero, por
ejemplo los copolimeros de olefina de metaloceno
elastomérico, homopolimeros y copolimeros de poliuretano
elastomérico, homopolimeros y/o copolimeros de
polisiloxano elastomérico, y similares, y mezclas de
tales materiales elastoméricos. Los polimeros no
eldsticos pueden estar incluidos alli en tanto que 1la
pelicula resultante exhiba las propiedades elAsticas

deseadas.

Los copolimeros adecuados de bloque elastomérico
incluyen aquellos que tienen al menos un blogque vinil
aromidtico y un Dblogque de caucho. Los monémeros
especificos vinil aromidticos para formar tales
copolimeros de bloque incluyen estiren y mondémeros de
estirenc sustituidos, por ejemplo estirenos alquil

sustituidos y estirenos halégenc-sustituidos, y mezclas
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de estos. Los copolimeros de bloque elastomérico que
contienen uno o mis de estos bloques de mondmero estireno
son cominmente denominados como copolimeros de bloque
estirenico elastomérico. Los monémeros especificos para
formar el bloque de caucho incluyen, pero no estén
limitados a butadieno, isopreno, etileno-propileno,
etileno-butileno, y similares. Los copolimeros de bloque
pueden comprender dos bloques, tres bloques o mas. Los
copolimeros de bloque comercialmente disponibles incluyen
polimeros de Kraton disponibles de Kraton Polimers,
incluyen, pero no estdn limitados a, poli(estireno-
butadiencestireno), poli (estireno-isopreno-estireno),
poli (estireno—etileno-butilenco-estireno), poli(estireno-

etileno-propileno-estireno), y similares.

Los polimeros y copolimeros de olefina metaloceno
elastoméricos incluyen, pero no estdn limitados a,
poliolefinas producidas de catalizadores de sitio simple
de metaloceno. Tipicamente, una o mas olefinas tales como
etileno, propileno, estireno o similares se polimeriza
con buteno, hexeno, octeto, mezclas de estos o similares
0, para suministrar elastémeros adecuados para el uso en
la presente invencidn. Los ejemplos incluyen, pero no

estdn limitados a, poli{etileno-buteno), poli(etileno-
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octeno), poli(etileno-propileno} y/o0 terpolimeros de

poliolefina de estos.

Los materiales elastoméricos adicionales para usoc en
la capa de pelicula elastomérica de la invenciédn incluyen
poli(ester-éter), poli(éter-amida), poli(etileno-vinil
acetato), poli(etileno-metilacrilato), poli(etileno-acido
acrilico), poli(etileno butilacrilato), poli(etileno-

propileno-dieno), y caucho de etileno-propileno.

En una modalidad, la pelicula elastomérica comprende
una mezcla de al menos un copolimero de bloque estirénico
elastomérico y al menos un copolimero de olefina de
metaloceno elastomérico. Las cantidades respectivas de
los copolimeros pueden variar dependiendo de las
propiedades elasticas deseadas del material de compuesto.
En una modalidad m&s especifica, tales mezclas comprenden
desde aproximadamente 10 a aproximadamente 90% en peso de
los copolimeros de Dbloque de estiren y desde
aproximadamente 10 a aproximadamente 90% en peso de los
copolimeros de olefina de metaloceno. En una modalidad
adicional, tales mezclas comprenden desde aproximadamente

50 a 90% en peso de los copolimeros de bloque estirénico
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y desde aproximadamente 10A a aproximadamente 50% en peso

del copolimero de olefina de metaloceno.

En modalidades adicionales, la pelicula elastomérica
puede comprender una o mis capas de nicleo A y una o mas
capas de tapa o piel B. Generalmente, tales capas de tapa
o piel pueden ser suministradas con el fin de aislar
quimicamente una capa de otra o de aislar fisicamente una
capa de un ambiente de uso. Por ejemplo, cuando una
mezcla de un copolimero de bloque estirenico elastomérico
de Kraton y un polietileno de metaloceno se emplea en la
pelicula elastomérica, la pelicula tiende a exhibir una
sensacién superficial pegajosa y puede ser deseable
suministrar superficies de pelicula elastomérica con capa
de tapa en cada superficie. Tipicamente, wuna capa
delgada de poliolefina, por ejemplo polietileno,
polipropileno, o mezclas de estos se pueden utilizar como
tal capa de tapa o cualquier lado de la capa de mezcla de
nicleo, por medio del cual la pelicula elastomérica
comprenderd una pelicula multicapa de 1la estructura
A/B/A. Las capas de tapa pueden ser convenientemente

suministradas mediante coextrusién con la capa de niicleo.
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Como el patrdén aleatorio de macro huecos de
incremento formados extendidos se forma en la pelicula
elastomérica mediante el proceso de incremento de
extensién, no es necesario incluir ningdn tipo de
llenador formador de poroc en la pelicula elastomérica.
Asi, la pelicula elastomérica es sustancialmente 1libre
del llenador formador de poro. Dentro del contexto de la
presente especificacién el término “sustancialmente libre
de llenador formador de poro” significa que la pelicula
elastomérica contiene wuna cantidad insuficiente de
llenador formador de poro para hacer la pelicula micro
porosa luego del incremento de extendimiento debido a la
formacién de micro vacios adyacentes al 1llenador. En
modalidades més especificas, la pelicula elastomérica
contiene menos de aproximadamente 20% en peso de llenador
formador de poro, mas especificamente, menos de
aproximadamente 10% en peso de llenador formador de poro,
Yy ain mids especificamente, menos de aproximadamente 5% en
peso de llenador formador de poro. En modalidades
adicionales, la pelicula elastomérica contiene menos de
aproximadamente 1% en peso de llenador formador de poro.
En una modalidad adicional, la pelicula elastomérica no

contiene ninglin llenador formador de poro.
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El peso o grosor de la pelicula elastomérica se
puede ajustar dependiendo de las propiedades deseadas
para el material de compuesto. Tipicamente, la pelicula
elastomérica puede tener una proporcidn desde
aproximadamente 25 a aproximadamente 70 gramos/m?, y en
modalidades mas especificas, la pelicula elastomérica
puede tener una proporcidén desde aproximadamente 30 a

aproximadamente 40 gramos/m?.

Como se utiliza aqui “red fibrosa no tejida” se
utiliza en su sentido genérico para definir una
estructura generalmente plana que es relativamente llana
flexible y porosa, y estd compuesta de fibras de hebra o
filamentos continuos. Para una descripcidén detallada de
no tejidos, ver "“Nonwoven Fabric Primer and Reference
Sampler” por E. A. Vaughn, Assoclation of the Nonwoven
Fabrics Industry, 3 edicién) 1992). Los no tejidos se
pueden preparar mediante cualquier proceso convencional y
pueden ser, entre otros, cardados, unidos por hilado,
injertados en humedo, injertados en aire, o soplados por
fusién, © cualquier combinacién de estos, en razédn de que

tales productos son bien conocidos en el negocio.
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Las redes fibrosas no tejidas pueden comprender
fibras de poliolefinas, incluyendo, pero no limitadas a,
polietileno y/o polipropileno, e incluyendo poliolefinas
catalizadas con metaloceno, poliéster, rayén, celulosa,
nylon y mezclas de tales fibras. Las fibras también
pueden comprender fibras de componentes, formadas de dos

o mis materiales en cualquier disposicién fisica.

En una modalidad, la red no tejida no es en si misma
eldstica. En una modalidad més especifica, el no tejido
es extensible, es decir, este se elonga bajo fuerza, aidn
8i esta no es recuperable a su forma original luego de
liberar la fuerza de extensién. Tipicamente, 1los no
tejidos que son libremente formados pueden ser mas
altamente tensionables. En modalidades adicionales, el no
tejido puede ser elastico. Si en una modalidad, la red no
tejida tiene un pesc de menos de aproximadamente 40 g/m?.
En una modalidad mAs especifica, la red no tejida tiene
un peso de menos de aproximadamente 25 g/m?. En ain una
modalidad adicional, la red no tejida tiene un peso de

aproximadamente 212 g/m?.

En modalidades especificas, la red no tejida puede

comprender poliolefinas unidas por hilado, por ejemplo
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polietileno unido por hilado o polipropileno unido por
hilado. Varias redes de poliolefina unidas por hilado
estéan comercialmente disponibles y son adecuadas para uso
en la invencién. Las redes unidas por hilado formadas de
polietileno y polipropileno también son adecuadas. Por
ejemplo, los no tejidos unidos por hilado formados de
fibras que comprenden una mezcla de polietileno vy
polipropileno, en cualquier proporcién y/o formadas de
fibras que comprenden una coextrusiétn de polietileno y
polipropileno, también son adecuadas. Estos no tejidos

son comercialmente disponibles, por ejemplo, de BBA.

Los materiales de compuesto de acuerdo con la
presente invencién se pueden wutilizar en varias
aplicaciones donde se desea respirabilidad, permeabilidad
al aire y al vapor de agua, y propiedades elastoméricas.
En una modalidad, 1los materiales de compuesto son
empleados en la formacién de prendas, incluyendo paflales,
pantaloncitos, batas quirirgicas y similares. Los
materiales de compuesto también son ventajosos para uso
en la formacién de articulos desechables, que incluyen
prendas desechables del tipo descrito anteriormente.
Adicionalmente, los materiales de compuesto pueden ser

empleados en la formacién de laminas desechables,
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vestimentas, productos higiénicos y similares. En una
modalidad preferida, los materiales de compuesto de la
invencién son empleados en paflales para nene Yy
pantaloncitos de entrenamiento de nene en areas donde no
se requiere impermeabilidad a liquido, es decir, en areas
laterales cominmente denominadas como “orejas de pafial”.
Los materiales de compuesto exhiben una buena combinacién
de elasticidad y fuerza de retencién, junto con buena
respirabilidad y suavidad, para uso ventajoso en tales

aplicaciones.

De acuerdo con una caracteristica importante, los
materiales de compuesto de la invencién pueden ser
facilmente elaborados. Especificamente, la pelicula
elastomérica es laminada por extrusién en una red no
tejida exterior en al menos una superficie de pelicula,
para unir estrechamente la red no tejida a esta. En una
modalidad mas especifica, la pelicula elastomérica es
laminada por extrusién en una red no tejida exterior en
cada superficie de la pelicula para unir estrechamente
las redes no tejidas a esta. La laminacién por extrusién
de la pelicula elastomérica y las una o mé&s redes de no
tejidos pueden ser conducidas de acuerdo con cualquiera

técnicas de laminacién de extrusién convencional. De



manera importante, 1la laminacién por extrusién es
conducida bajo condiciones que unen estrechamente 1la
pelicula elastomérica con las redes no tejidas. La lamina
resultante es entonces crecientemente extendida para
formar un patrén aleatorio de macro huecos en la pelicula
elastomérica interior. Como se discutié anteriormente, la
pelicula elastomérica estid sustancialmente libre de

llenadores formadores de poro.

El incremento en extendimiento es preferiblemente
conducido en direccién transversal, denominado aqui como
extensién interengranaje CD. Un entendedor interengranaje
CD tipicamente comprende un par de elementos similares a
pifiones sobre ejes paralelos. Los ejes estan dispuestos
entre dos platos laterales de maquina, estando el eje
inferior localizado en soportes fijos y el eje superior
estando localizado en soportes en miembros verticalmente
deslizables. Los miembros deslizables son ajustables en
la direccibén vertical por medio de elementos con forma de
cufla operables mediante tornillos de ajuste.
Desatornillando o atornillando las cufias se moveran el
miembro verticalmente deslizable respectivamente hacia
abajo o arriba para un acoplamiento o desacoplamiento

adicional de los dientes similares a pifibn del rodillo de



interengranaje superior con el rodillo de interengranaje
inferior. Los micrémetros montados en las estructuras
laterables son operables para indicar la profundidad del
acoplamiento de los dientes del rodillo interengranante.
Los cilindros de aire son tipicamente empleados para
mantener los miembros deslizables en su posicién acoplada
inferior firmemente contra las cuflas de ajuste para
oponerse a la fuerza hacia arriba ejercida por el
material que estd siendo extendido. Estos cilindros
también pueden ser extraidos para desacoplar los rodillos
interengranantes superior e inferior uno del otro para
propésitos de hilar material a través del equipo
interengranante © en conjunto c¢on un circuito de
sequridad que abriria todos 1los puntos de linea de
contacto de madquina cuando se activan. El impulso para el
entendedor interengranante CD debe operar los dos
rodillos interengranante superior e inferior excepto en
el caso de extendimiento interengranante de materiales

con un relativamente alto coeficiente de friccién.

Los elementos interengranantes CD son tipicamente
maquinados de material sélido pero pueden ser mejor
descritos c¢como una pila alternante de dos discos de

didmetro diferente. En una modalidad, los discos



interengranantes son de aproximadamente 6 pulgadas de
didmetro, aproximadamente 0,031 pulgadas de grueso, Yy
tienen un radio completo en su borde. Los discos
espaciadores que separan los discos interengranantes son
de aproximadamente 5,5 pulgadas de diametro y
aproximadamente 0,69 pulgadas de grosor. Dos rodillos de
esta configuracidén seréan capaces. de ser interengranados
hasta 0,231 pulgadas dejando 0,019 pulgadas de espacio
para material en todos los lados. Esta configuracién de
elemento interengranante CD tendria una inclinacién de

0,100 pulgadas.

El acoplamiento de los elementos de rodillo
interengranante CD se puede ajustar con el fin de
suministrar los macro huecos en la pelicula elastomérica.
En una modalidad, el acoplamiento de los elementos de
rodillo interengranantes es de al menos aproximadamente
0,12 pulgadas, mas especificamente de aproximadamente

0,12 pulgadas a aproximadamente 0,20 pulgadas.

En razbtn de que los elementos interengranantes CD
son tipicamente capaces de profundidades de acoplamiento
mayores, es importante que el equipo i1ncorpore unos

medios para hacer que los ejes de los dos rodillos
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interengranantes permanezcan paralelos cuando el eje
superior estd levantando o descendiendo. Es necesario
asegurar que los dientes de uno de los rodillos
interengranantes siempre caiga entre los dientes del otro
rodillo interengranantes y se evite potenclalmente daifio
del contacto fisico entre los dientes interengranantes.
Este movimiento paralelo puede ser asegurado mediante una
disposicién de bastidor y pifibn en donde el bastidor de
pifibn estacionario se une a cada estructura lateral en
yuxtaposicién a los miembros verticalmente deslizables.
Un eje atraviesa las estructuras laterales y opera en un
soporte en cada uno de los miembros verticalmente
deslizables. Un pifibn reside en cada extremo de este eje
y opera en acoplamiento con los bastidores para producir

el movimiento paralelo deseado.

Si se desea, el material de compuesto también puede
ser sometido a extendimiento interengranante en direccién
de la maquina (MD), aunque el extendimiento MD puede
tipicamente no ser necesario en razén de dque se
suministra suficiente respirabilidad del extendimiento
interengranante CD. El equipo de extendimiento de
interengranante MD es tipicamente idéntico al equipo de

extendimiento de interengranante CD excepto en el diseiio
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de los rodillos interengranante. Los rodillos
interengranante MD semejan cercanamente ruedas dentadas
de paso pequefio. En una modalidad, los rodillos tienen un
didmetro de 5,933 pulgadas, 0,100 pulgadas de
inclinacién, 30 inclinacién diamétrica, 14 1/2 grados de
dngulo de presién, y son bdasicamente un pifibn de remate
de adendo largo. Un segundo paso puede ser tomado en
estos rodillos con la fresa matriz de pifibn descentrada
0,010 pulgadas para suministrar un diente angosto con mas
espacio. Con aproximadamente 0,090 pulgadas de
acoplamiento, esta configuracién tendrad aproximadamente
0,010 pulgadas de espacio a los lados para grosor de
material. Si se desea, se puede desarrollar un
extendimiento adicional, incluyendo extendimiento de
orientacién en la direccién de la rama tensora o de la
maquina aunque, como se anotd anteriormente, para muchas
aplicaciones, el extendimiento interengranaje CD seré

suficiente.

La figura 2 establece una representacién esquemitica
para una modalidad de los métodos de la invencién. Una
pelicula elastomérica 6 se extruye de una extrusora 1 a
través de una boquilla 2 y pasa un cuchillo de aire 3, en

una linea de contacto formada entre los rodillos 4 y 5.
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La extrusién es conducida en o por encima de la
temperatura de fusidén del material de pelicula,
tipicamente del orden de aproximadamente 400-500°F.
Convencionalmente, el rodillo 4 puede ser un rodillo de
metal aunque el rodillo 5 puede ser un rodillo de caucho.
Dos redes no tejidas 9,9 son suministradas de los
rodilleos 13, 13 y la pelicula 6 y las redes 9 son pasadas
a través de las lineas de contacto de los rodillos 4 y 5
para laminar las redes en la superficie de pelicula. la
presién de la linea de contacto se ajusta con el fin de
obtener la unién estrecha deseada entre las redes no
tejidas y la pelicula elastomérica. Tipicamente, las
presiones mayores de aproximadamente 50 libras pulgada
lineal se emplean. En una modalidad mas especifica, la
presién de la linea de unidén va de aproximadamente 50 a
aproximadamente 150 libras por pulgada lineal, més
especificamente desde aproximadamente 50 a
aproximadamente 120 libras por pulgada lineal. La lamina
resultante 12 es conducida por el rodillo 7 pasado un
rodillo precalentado opcional 20 y 1la seccién de
extendido creciente en donde la lamina es pasada a través
de rodillos entendedores en la direccién transversal de
incremento (CD) 10 y 11 para formar un material compuesto

elastomérico incrementalmente tensionado respirable 14.
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El material 14 puede ser opcionalmente pasado a través de
una seccién de extendido adicional donde es sometida a
extendimiento adicional. Por ejemplo, el material 14 es
mostrado en la figura 2 pasando un rodillo precalentado
adicional 21 y a través de rodillos tensiconadotes de
incremento en la direccién de la maquina (MD) 10° y 11°.
Un experto en la técnica apreciara que los rodillos

precalentados 20 y 21 se pueden admitir si se desea.

Los siguientes ejemplos demuestran modalidades
especificas de las peliculas multi porosas multicapa de
acuerdo con la invenciétn. En los ejemplos, y a través de
la especificacién, las partes y los porcentajes son en

peso a menos que se especifique otra cosa.

E lo 1

En este ejemplo, se prepara un material de compuesto
de acuerdo con 1la invencién. Una mezcla comprende
aproximadamente 70% en peso de elastbémero de copolimero
de bloque de poli (estireno-butadieno-estireno) Y
aproximadamente 30% en peso de un plastomero de
polietilenoc metaloceno es extruido utilizando técnicas de

extrusién de pelicula convencional.
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La mezcla es coextruida como una capa de nicleo B con las
capas exteriores A comprendiendo una mezcla de
aproximadamente 80% en peso de polietileno de muy baja
densidad (VLDPE) y aproximadamente 20% en peso de
polietileno de baja densidad (LDPE) para formar una

pelicula elastomérica de estructura A/B/A.

La pelicula elastomérica resultante es laminada por
extrusién en cada superficie de la pelicula con una red
no tejida de polietileno unida por hilado altamente
extensible que tiene un peso de aproximadamente 30
gramos/m?. La ©presién de la linea de unién de
aproximadamente 60 libras por pulgada lineal se utiliza
para formar una unién estrecha entre las redes no tejidas
y la pelicula elastomérica. La lamina es entonces
extendida incrementalmente utilizando extendimiento
interengranaje CD, con una profundidad de acoplamiento de

rodillo de aproximadamente 0,120 pulgadas.

El material de compuesto resultante tiene un peso de
aproximadamente 95 gramos/m* Y exhibe buena
respirabilidad, buena elasticidad y de sensacién suave.

Cuando se extiende aproximadamente el 100% el material de
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compuesto exhibe aproximadamente wuna consolidacién

permanente del 7%.

Las figuras 3-5 muestran vistas agrandadas del
material de compuesto. Especificamente, la figqura 3
comprende un agrandamiento 50x de la pelicula
elastomérica extendida del material de compuesto, con
macro huecos alli que aparecen en las &reas circuladas.
La figqura 4 comprende un agrandamiento 500x del material
de compuesto, con 1la capa de pelicula elastomérica
indicada en 32 y capas de red no tejida indicadas en 34.
Esta vista muestra la unién estrecha entre la pelicula y
las redes no tejidas. La figqura 5 comprende un
agrandamiento 1000x de la pelicula elastomérica extendida
del material de compuesto, con un macro hueco mostrado

alli que tiene un didmetro de aproximadamente 20 pm.

El material de compuesto de este ejemplo es sometido
a medicién de flujo de aire a su través como una funcién
de presién de aire aplicada. Los resultados son mostrados
en la figura 6 en donde el flujo de aire se indica en
ce/min/cm? y la presién se indica en libras por pulgada

cuadrada.
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De manera interesante, se ha determinado que los
materiales de compuesto de acuerdo con 1la presente
invencién no son solo extendibles y recuperables, sino
también exhiben una permeabilidad al aire incrementada en
su estado extendido. En este ejemplo, la permeabilidad al
aire del material de compuesto se mide, en pies cubicos
por minuto, como una funcién del extendimiento
porcentual. Un “Tex Test Air Permeability Tester,” Modelo
FX 3300, disponible de ATI (Advanced Testing Instruments)
Corporation de Spartansburg, Carolina el Sur, a una
presién de 125 a (0,018 psi) se empled. Los resultados se

establecen en la Tabla 1.

Tabla 1
Medicién Extendimiento en | CFM
porcentaije
1 0 0,16
2 50 0,44
3 100 0,85
4 150 1,10

Los resultados de 1la Tabla 1 demuestran la
permeabilidad que siente el aire del material de

compuesto de este ejemplo luego de extendimiento.
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Ejemplo 2

En este ejemplo, se prepara un material de compuesto
de acuerdo con la invenciédn. Una pelicula elastomérica se
prepara mediante extrusién laminande una mezcla de 3%0% en
peso de elastémero de <copolimero de Dbloque de
poli (estireno-butadieno-estireno) y aproximadamente 10%
en peso de un polimero de etileno vinil acetato. La
pelicula elastomérica es laminada por extrusidén en cada
superficie de la pelicula con una red no tejida de
polipropileno unida por hilado extensible. Una presién de
linea de unién de aproximadamente 60 libras por pulgada
lineal se utiliza para formar una unién estrecha entre
las redes no tejidas y la pelicula elastomérica. La
lamina es precalentada utilizando un rodillo precalentado
que tiene una temperatura de aproximadamente 210°F y es
extendida incrementalmente utilizando entendimiento
interengranaje CD, con una profundidad de acoplamiento de

rodillo de aproximadamente 0,130 pulgadas.

El material de compuesto resultante es tensionable
recuperable, exhibe buena respirabilidad, buena
elasticidad y sensacién suave. Cuando se extiende a

aproximadamente el 200%, el material de compuesto exhibe
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aproximadamente 20% de consolidacién permanente. EI1
material de compuesto tiene un peso de aproximadamente 88

g/m?.

La permeabilidad al aire del material de compuesto
de este ejemplo se mide de acuverdo con el procedimiento y
aparatos descritos en el ejemplo 1. Los resultados se

establecen en la Tabla 2.

Tabla 2
Medicién Extendido en | CFM
porcentaije
1 0 0,08
2 50 0,78
3 100 1,09
4 150 1,15

Asi, el material de compuesto de este ejemplo exhibe
una permeabilidad al aire incrementada 1luego de

extendimiento.

Las ilustraciones especificas y las modalidades
descritas aqui tienen naturaleza de solo ejemplos y no
pretenden ser limitantes de la invencién definida por las
reivindicaciones. Las modalidades adicionales y los

ejemplos serin evidentes para un experto en la técnica en
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vista de esta especificacién y estan dentro del alcance

de la invencién reivindicada.
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REIVINDICACIONES

1. Un material de compuesto eléstico respirable,
incrementalmente extendido que comprende una extrusién de
pelicula elastomérica interior laminada en una red no
tejida exterior en cada superficie de pelicula, en donde
la pelicula elastomérica interior tiene un patrén
aleatorio de macro huecos formados con extensién
incrementada alli y estd sustancialmente 1libre de

llenador formador de poro.

2. Un material de compuesto de la reivindicacién 1, que
tiene una permeabilidad al aire de al menos
aproximadamente 10 cc/min/em® cuando se aplica una

presién de aproximadamente 60 psi a esta.

3. E]l material de compuesto de la reivindicacidén 1, que
tiene una extendibilidad de al menos aproximadamente 200%
con una consolidacién permanente de no mas de

aproximadamente 25%.

4, El material de compuesto de la reivindicacién 1, en
donde 1la pelicula elastomérica interior comprende

copolimero de bloque elastomérico, polimero o copolimero
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de olefina de metaloceno elastomérico, poliuretano
elastomérico, polisiloxano elastomérico, o mezclas de

estos.

5. El material de compuesto de la reivindicacién 4, en
donde 1la pelicula elastomérica interior comprende un

copolimero de bloque estirénico elastomérico.

6. El material de compuesto de la reivindicacién 5, en
donde la pelicula elastomérica interior comprende
poli (estireno-butadieno-estireno), poli (estireno-

lseopreno-estireno), poli (estireno-etileno-butileno-

estireno), o combinaciones de estos.

7. El material de compuesto de la reivindicacién 5, en
donde la pelicula elastomérica interior comprende una
mezcla de un copolimero de bloque estirenico elastomérico

y un copolimeroc de polietileno metaloceno elastomérico.

8. El material de compuesto de la reivindicacién 1, en
donde la pelicula elastomérica interior es una pelicula

monocapa.
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9. El material de compuesto de la reivindicacién 1, en
donde la pelicula elastomérica interior comprende una

pelicula multicapa.

10. El material de compuesto de la reivindicacién 9, en
donde la pelicula elastomérica interior comprende una
capa de nlcleo que incluye un copolimero de bloque de
estireno elastomérico, coextruide en cada superficie con

una capa de tapa de poliolefina.

11. El material de compuesto de la reivindicacién 1, en
donde las redes no tejidas individualmente comprenden

poliolefina unido por hilado.

12. El material de compuesto de la reivindicacién 1, en
donde cada red no tejida tiene un peso de menos de

aproximadamente 40 g/m?.

13. El material de compuesto de la reivindicacién 1, en
donde, cada red no tejida tiene un ©peso de

aproximadamente 12 g/m?.

14. Una prenda formada al menos en parte del material de

compuesto de la reivindicacién 1.
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15. Un articulo desechable formado al menos en parte del

material de compuesto de la reivindicacién 1.

16. El1 articulc desechable de la reivindicacién 15, que

comprende un paifial.

17. Un material de compuesto elastico respirable,
incrementalmente extendido que comprende una pelicula
elastomérica interior que incluye una mezcla de un
copolimero de bloque estirenico elastomérico y una
extrusién de copolimero de polietileno metaloceno
elastomérico laminado en una red de poliolefina unida por
hilado no tejida exterior en cada superficie de pelicula,
en donde la pelicula elastomérica interior tiene un
patrén aleatorio de macro huecos formados con tensién en
incremento alli y es sustancialmente libre de 1llenador

formador de poro.

18. Una prenda formada al menos en parte del material

compuesto de la reivindicacién 17.

19. Un articulo desechable formado al menos en parte del

material compuesto de la reivindicacién 17.
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20. El articulo desechable de la reivindicacién 19, que

comprende un paiial.

21. Un material de compuesto elastico respirable,
incrementalmente extendido que comprende una extrusién de
pelicula elastomérica laminada a una red de no tejido en
una o ambas de la superficie de la pelicula, en donde la
pelicula elastomérica tiene un patrdén aleatorio de macro
huecos formados en extensién en incremento alli y es

sustancialmente libre de llenador formador de poro.

22. Una prenda formada al menos en parte del material

compuesto de la reivindicacién 21.

23. Un articulo desechable formado al menos en parte del

material de compuesto de la reivindicacién 21.

24. El articulo desechable de la reivindicacién 23, que

comprende un paifial.

25. Un método para elaborar un material de compuesto

elastomérico respirable, que comprende



Laminar con extrusién una pelicula elastomérica
interior a una red no tejida exterior en cada superficie
de pelicula para unir estrechamente las redes no tejidas

a esta;

Extender incrementalmente la lamina resultante para
formar un patrén aleatorio de macro huecos en la pelicula

elastomérica interior,

En donde la pelicula elastomérica interior esta

sustancialmente libre de llenador formador de poro.

26. El1 método de la reivindicacidén 25, en donde la
laminacién por extrusién es conducida a una presién de
linea de contacto mayor de aproximadamente 50 libras por

pulgada lineal.

27. E1 método de 1la reivindicacién 25, en donde
entendimiento en incremento comprende extendimiento

interengranado (CD) en direccién transaversal.

28. El método de la reivindicacién 27, en donde el

entendimiento interengranado CD emplea un acoplamiento de
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rodillo interengranante de al menos aproximadamente 0,12

pulgadas.

29. E1 método de 1la reivindicacién 25, en donde el
material de compuesto tiene una permeabilidad al aire de
al menos aproximadamente 10 cc/min/cm® cuando se aplica

una presién de al menos aproximadamente 60 psi a esta.

30. El método de la reivindicaciétn 25, en donde el
material de compuesto tiene una extendibilidad de al
menos aproximadamente 200% c¢on una consolidacién

permanente de no mis de aproximadamente 25%.

31. E1 método de la reivindicaciébn 25, en donde la
pelicula elastomérica interior comprende un copolimero de

bloque estirenico elastomérico.

32. El1 método de la reivindicacién 25, en donde 1la
pelicula elastomérica interior comprende una mezcla de un
copolimero de bloque estirénico elastomérico y un

copolimero de polietileno metaloceno elastomérico.

33. El1 método de 1la reivindicacidén 25, en donde la

pelicula elastomérica interior comprende una capa de
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nGcleo que incluye un copolimero de bloque de estireno
elastomérico, coextruido en cada superficie con una capa

de tapa de poliolefina.

34. El1 método de 1la reivindicacién 25, en donde las
redes no tejidas individualmente comprenden poliolefina

unida por hilado.

35. El método de la reivindicacién 25, en donde cada red
no tejida tiene un peso de menos de aproximadamente 40

g/m?.

36. E1 métodoc de la reivindicacién 25, en donde, cada

red no tejida tiene un peso de aproximadamente 12 g/m?.

37. Un método de elaboracién de material de compuesto
elastomérico respirable que comprende

Laminar por extrusién una pelicula elastomérica
A una red no tejida exterior en una o ambas de la
superficie de pelicula para unir estrechamente la red no
tejida a esata; y

Extender incrementalmente la lamina resultante para
formar un patrén aleatorio de macro huecos en la pelicula

elastomérica,
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En donde la pelicula elastomérica esta

sustancialmente libre de llenador formador de poro.
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Docket No. 2098-114 PCT \ PATENT
ERTIFICATE OF L ,

[ hereby certify that this paper is being transmitted

via facsimile to: Authorized Officer Gomez Femnandez;

European Patent Office; D-80298, Munich, Germany

at facsz' ile no. 011 49 89 2199 4465 on May 5, 2004.

IN THE EUROPEAN PATENT OFFICE - MUNICH, GERMANY
AS THE INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

In re International Application No. PCT/US03/08922
Applicant: Clopay Plastic Products Company, Inc., et al.
Intl. Filing Date: 21 March 2003 Authorized Officer : Fernindez Gomez, L.

For: Breathable and Elastic Composite Materials and Methods

RESPONSE TO WRITTEN OPINION
Authorized Officer Gomez Femandez
European Patent Office
D-80298 Munich
Germany
Dear Sir:

In response to the Written Opinion dated February 5, 2004, please replace application
sheets 19-25 with the attached Substitute Sheets 19-28.

In the Substitute Sheets, claims 1, 17, 21, 25 and 27 have been amended to recite that
the macrpholes have an average diameter of from about 10 pm to about 100 um, as set forth
in the specification, for example at page 6, lines 23-25. Additionally, claim 9 is rewritten in
independent form to includt; the limitations of previous claim 1 from which it depended.
Claims 26, 30.and 33 have been rewritten in independent form in order to include the
limitations of previous claim 25 from which they respectively depended. Additionally,
claims 38-52 have been added. Support for these claims may be found at pages 6 and 7 of the

specification. It is believed that these changes do not involve any introduction of new matter,

whereby entry of the Substitute Sheets is believed to be in order and is respectfully requested.




In the Written Opinion, the Examiner asserted that claims 1, 3-6, 11-25, 27, 31, 32
and 34-37 lacked novelty in view of D1, U.S. Patent No. 5,861,074, and that claims 2, 7, §,
28 and 29 lacked inventive step over D2, WO 01/51548. The Examiner indicated that claims
9, 10, 26, 30 and 33 exhibited both novelty and inventive step, and that all of claims 1-37
exhibited industrial applicability.

As will be set forth in detail below, Applicants submit that claims 1, 3-6, 11-25, 27,
31, 32 and 34-37 exhibit novelty and that claims 2, 7, 8, 28 and 29 exhibit inventive step.
Accordingly, reconsideration of the assertions of lack of novelty and/or inventive step set
forth in the Written Opinioriis respéctfully requested: - - -

More particularly, as defined by claims 1, 17 and 21, the invention is directed to a
breathable, incrementally stretched elastic composite material comprising an inner
elastomeric film extrusion laminated to an outer nonwoven web at each film surface (claims 1
and 17) or extrusion-laminated to a nonwoven web at one or both of the film surfaces (claim
21). The elastomeric film has a random pattern of incrementally stretch-formed macroholes
having an average diameter from about 10 pm to about 100 pm therein, and is substantially
free of pore-forming filler. According to claim 17, the elastomeric film includes a blend of
an elastomeric styrenic block copolymer and an elastomeric metallocene polyethyiene
copolymer, and the nonwoven web is spun bonded polyolefin.

As discussed in the present specification, for example beginning at page 6, line 4, the
extrusion lamination tightly bonds the elastomeric film to the nonwoven web or webs,
whereby fibers from the nonwoven web are imbedded into the film. This in turn allows
formation of the random pattern of macroholes upon incremental stretching, without
undesirable tearing of the elastomeric film or separation of the film and the nonwoven

web(s). Moreover, the macroholes are advantageous in providing the ability to obtain greater

breathability as compared with micropores formed by stretching of pore-forming filler

C .
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containing films and the ability to maintain l{quid impermeability as compared with holes
formed by perforation techniques such as hot punch needling or hot roll calendaring.

D1 is a prior patent of one of the inventors of the present application and is based on
U.S. Patent No. 5,422,172 discussed in the present application in the background section
beginning at page 1, line 9. Specifically, D1 discloses elastic laminated sheets of a nonwoven
fibrous web and an elastomeric film which may be incrementally stretched to provide a
composite material having a very soft fibrous {inish which is advantageous for use in
garments and other applications. While D1 generally discloses that various degrees of vapor
or air permeability ma3y be achieved by providing. mechanical microvoids at column 3, lines
18-20, Applicants find no teaching or suggestion by D1 relating to a breathable,
incrementally stretched elastic composite material as presently claimed and including a
random pattern of incremental stretch-formed macroholes having an average diameter from
about 10 um to about 100 pm, and particularly being substantially free of pore-forming filler.
In fact, other than the broad reference at column 3, lines 18-20 relating to "providing
mechanical microvoids", Applicants find no other teaching or suggestion by D1 relating to
microvoids or breathability,

The background portion of the present invention references conventional processes
for providing mechanical microvoids, including hot needle punching, hot roll calendaring,
and ultrasonic perforation. However, acknowledgement of such conventional techniques
does not teach or suggest a composite material as presently claimed. Importantly, the
background portion of the application further states that it is also known to provide air and
water vapor permeability to polymer films by including therein one or more pore-forming
fillers such as calcium carbonate, followed by stretching of the films to form micropores in
arcas adjacent to the filler. D1 provides no teaching or suggestion to avoid such conventional

processes using pore-forming fillers to provide mechanical microvoids. On the other hand,

!
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the present claims recite that the composite materials are substantially free of such pore-
forming fillers.

Finally, claims 25 and 37 are directed to methods of manufacturing a breathable
elastomeric composite material. According to claim 25, the method comprises the first step
of extrusion laminating an inner elastomeric film to an outer nonwoven web at each ﬁlrr;
surface to tightly bond the nonwoven webs thereto. According to claim 37, the first step
comprises extrusion laminating an elastomeric film to an outer nonwoven web at one or both
of the film surfaces to tightly bond the nonwoven web thereto. Importantly, the methods of
claims 25 and 37 furtlier comprise incrementally'streiching the resulting laminate to form a
random pattern of macroholes having an average diameter of from about 10 pm to about 100
um in the inner elastic film, provided that the-inner elastic film is substantially free of pore—l
forming filler. Applicants find no teaching or suggestion in D1 of such a method wherein
incremental stretching provides a random patt:em of such macroholes in the inner elastomeric
film, without the use of pore-forming filler. While D1 discloses incremental stretching, there
is no teaching or suggestion that the incremental stretching is intended to or results in a
random pattern of macroholes as claimed. |

In view of these deficiencies in the teachings of D1, Applicants submit that claims 1,
17,21, 2; and 37, and claims 3-6, 11-16, 18-25, 27, 31, 32 and 34-36 dependent thereon,
exhibit novelty over D1. Accordingly, reconsideration is respectfully requested.

With respect to claims 2, 7, 8, 28 and 29, the Examiner relies on D2 as disclosing the
air permeability, elastomeric film compositions and intermeshing roll engagement
respectively recited in these claims. However, D2 fails to teach or suggest the limitations of
claims 1 and 25 from which these claims directly or indirectly de-;-n-md. Accordingly, these

claims exhibit inventive step over D2 and reconsideration of the inventiveness of these claims

is respectfully requested.
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M;re particularly, D2 is also a prior publication of one of the coinventors of the
present application. D2 is directed to antibactérial microporous films and a high speed
method of making them (page 1, lines 10-11). . Initially, Applicants find no teaching or
suggestion in D2 of any film which contains macroholes having an average diameter from
about 10 pm to about 100 um therein as recited in claims 1 and 25, or relating to a film
having a random pattern of incremental stretch-formed macroholes as required by claims 1
and 25, and particularly substantially free of pore-forming filler. To the contrary, the
majority of the teachings of D2 are directed to microporous films comprising a thermoplastic
polymer with suitable additives and pore-forming fillers (page 17, lines 6-9). Beginning at
page 17, line 14, D2 also discloses that microporous-formable polymer compositions may be
obtained from blended polymers such as a blend of alkanoyl polymer and polyvinyl alcohol
or alkanoyl polymer, destructured starch and ethylene copolymer. However, Applicants find
no teaching or suggestion by D2 that such blends can provide a random pattern of
incremental stretch-formed macroholes having an average diameter of from about 10 um to
about 100 pm therein as required by claims 1 and 25. Thus, notwithst'nnding any teachings of
D2 related to air permeability, elastomeric blend compositions or incremental stretch
intermeshing roll engagement, D2 does not defeat inventive step for claims 2, 7, 8, 28 and 29.

Accordingly, reconsideration of the inventive step of these claims is respectively requested.

It is believed that this represents a complete response to the Written Opinion, and a
| favorable Preliminary Examination Report for all of claims 1-52 is respectfully requested,

Respectfully submitted,

Holly D.
Dinsmore & Shohl L
1900 Chemed Center
255 East Fifth Street
Cincinnati, Ohio 45202
(513) 977-8568

" Reg, 30,468)
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WHAT IS CLAIMED IS:

1. A breathable, incrementally stretched elastic composite material comprising
an inner elastomeric film extrusion-laminated to an outer nonwoven web at each film surface,
wherein the inner elastomeric film has a random pattern of incremental stretch-formed
macroholes having an average diameter of from'about 10 pum to about 100 um therein and is

substantially free of pore-forming filler.

2. The composite material of claim 1, having an air permeability of at least about

10 cc/min/em? when a pressure of about 60 psi is applied thereto.

3. The composite material of claim 1, having a stretchability of at least about

200% with a permanent set of no more than about 25%.

4, The composite material of claim 1, wherein the inner elastomeric film
comprises elastomeric block copolymer, elastomeric metallocene olefin polymer or

copolymer, elastomeric polyurethane, elastomeric polysiloxane, or mixtures thereof.

§ '
5. The composite material of claim 4, wherein the inner elastomeric film

comprises an elastomeric styrenic block copolymer.
6. The composite material of claim 5, wherein the inner elastomeric film

comprises poly(styrene-butadiene-styrene), poly(styrene-isoprene-styrene), poly(styrenc-

ethylene-butylene-styrene), or combinations thereof.
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7. The composite material of claim 5, wherein the inner elastomeric film
comprises a blend of an elastomeric styrenic block copolymer and an elastomeric metallocene

polyethylene copolymer.

8. The composite material of claim 1, wherein the inner elastomeric film is a

monolayer film.

9. A breathable, incrementally stretched elastic composite material comprising
an inner elastomeric film extrusion-laminated to an"outer nonwoven web at each film surface,
wherein the inner elastomeric film has a random pattern of incremental stretch-formed
macroholes therein and is substantially free of pore-forming filler, and wherein the inner

elastomeric film comprises a multilayer film.

10.  The composite material of claim 9, wherein the inner elastomeric film
comprises a core layer including an elastomeric styrene block copolymer, coextruded at each

surface with a polyolefin cap layer.

1].  The composite material of claim 1, wherein the nonwoven webs individually

comprise spun bonded polyolefin.

12.  The composite material of claim 1, wherein each nonwoven web has a weight

of less than about 40 g/m*.

13.  The composite material of claim 1, wherein, each nonwoven web has a weight

of about 12 g/m’.

20 SUBSTITUTE SHEET




14. A garment formed at least in part from the composite material of claim 1.

15. A disposable article formed at least in part from the composite material of

claim 1.
16.  The disposable article of claim 15, comprising a diaper.

17. A breathable, incrementally stretched ‘elastic composite material comprising
an inner elastomeric film including a blend of an elastomeric styrenic block copolymer and
an elastomeric metallocene polyethylene copolymer extrusion-laminated to an outer
nonwoven spun bonded polyolefin web at each film surface, wherein the inner elastomeric
film has a random pattern of incremental-stretch formed macroholes having an average
diameter of from about 10 pum to about 100 um therein and is substantially free of pore-

forming filler. ’

18. A garment formed at least in part from the composite material of claim 17.

§
19.  Adisposabie article formed at least in part from the composite material of

claim 17.
20. The disposable article of claim 19, comprising a diaper.

21.  Abreathable, incrementally stretched elastic composite material, comprising

an elastomeric film extrusion-laminated to a nonwoven web at one or both of the film

21 SUBSTITUTE SHEET
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surfaces, wherein the elastomeric film has a random pattern of incremental stretch-formed -
macroholes having an average diameter of from about 10 um to about 100 um therein and is

substantially free of pore-forming filler.
22. A garment formed at least in part from the composite material of claim 21.

23. A disposable article formed at least in part from the composite material of

claim 21.
24,  The disposable article of claim 23, comprising a diaper.

25. A method of manufacturing a breathable elastomeric composite material,
comprising

extrusion laminating an inner elastomeric film to an outer nonwoven web at each film
surface to tightly bond the nonwoven webs thereto; and ’

incrementally stretching the resulting leminate to form a random pattern of
macroholes having an average diameter of from about 10 um to about 100 pum in the inner

elastomeyic film,

wherein the inner elastomeric film is substantially free of pore-forming filler.

26. A method of manufacturing a breathable elastomeric composite material,
comprising
extrusion laminating an inner elastomeric film to an outer nonwoven web at each film

surface at a nip pressure of greater than about 50 pounds per linear inch to tightly bond the

nonwoven webs thereto; and
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incrementally stretching the resulting laminate to form a random pattern of

macroholes in the inner elastomeric film,

wherein the inner clastomeric film is substantially free of pore-forming filler.

27.  The method of claim 25, wherein the incremental stretching comprises cross

direction (CD) intermesh stretching.

28.  The method of claim 27, wherein the CD intermesh stretching employs an

" intermeshing roll engagement of at least about 0.12 inch.

29.  The method of claim 25, wherein the composite material has an air
permeability of at least about 10 cc/min/cm? when a pressure of about 60 psi is applied

thereto.

30. A method of manufacturing a breathable elastomeric c;)mposite material,

comprising

extrusion laminating an inner elastomex;ic film to an outer nonwoven web at each film
surface to tightly bond the nonwoven webs thereto; and

incrementally stretching the resulting laminate to form a random pattern of
macroholes in the inner elastomeric film,

wherein the inner elastomeric film is substantially free of pore-forming filler and

wherein the composite material has a stretchability of at least about 200% with a permanent

set of no more than about 25%.

23 SUBSTITUTE SHEET
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31. The method of claim 25, wherein the inner elastomeric film comprises an

elastomeric styrenic block copolymer.

32.  The method of claim 25, wherein the inner elastomeric film comprises a blend
of an elastomeric styrenic block copolymer and an elastomeric metallocene polyethylene

copolymer.

33. A method of manufacturing a breathable elastomeric composite material,
comprisirig : - - Tt - -

extrusion laminating an inner elastomeric film to an outer nonwoven web at each film
surface to tightly bond the nonwoven webs thereto; and

incrementally stretching the resulting laminate to form a random pattern of

macroholes in the inner elastomeric film,

wherein the inne;' elastomeric film is substantially free of pore-forming filler and
wherein the inner elastomeric film comprises a core layer including an elastomeric styrene

block copolymer, coextruded at each surface with a polyolefin cap layer.

2

34.  The method of claim 25, wherein the nonwoven webs individually comprise

spun bonded polyolefin.

35.  The method of claim 25, wherein each nonwoven web has a weight of less

than about 40 g/m’.

36.  The method of claim 25, wherein, each nonwoven web has a weight of about

12 gim?,
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37. A method of manufacturing a breathable elastomeric composite material,
comprising

extrusion laminating an elastomeric film to an outer nonwoven web at one or both of
the film surfaces to tightly bond the nonwoven web thereto; and

incrementally stretching the resulting laminate to form a random pattern of
macroholes having an average diameter of from about 10 m to about 100 um in the

elastomeric film,

wherein the elastomeric film is substantially free of pore-forming fille:

38.  The composite material of claim 1, wherein the macroholes have an average

diameter of from about 10 pum to about 50 um.

39.  The composite material of claim 1, wherein the macroholes have an average

diameter of from about 15 um to about 35 pum.

40. The composite material of claim 1, wherein the concentration of macroholes

therein ig in a range of from about 5 to about 500 per inch?.

41.  The composite material of claim 1, wherein the concentration of macroholes

therein is in a range of from about 10 to about 100 per inch?,

42.  The composite material of claim 1, wherein the concentration of macroholes

therein is in a range of from about 25 to about 75 per inch?.
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43.  The composite material of claim 17, wherein the macroholes have an average

diameter of from about 10 pm to about 50 um.

44.  The composite material of claim 17, wherein the macroholes have an average

diameter of from about 15 pm to about 35 um.

45.  The composite material of claim 17; wherein the concentration of macroholes

therein is in a range of from about 5 to about 500 per inch?,

46. The composite material of claim 17, wherein the concentration of macroholes

therein is in a range of from about 10 to about 100 per inch.

47.  The composite material of claim 17, wherein the concentration of macroholes

therein is in a range of from about 25 to about 75 per inch’.

48.  The composite material of claim 21, wherein the macroholes have an average
diameter of from about 10 pm t;) about 50 pm.
§
49.  The composite material of claim 21, wherein the macroholes have an average

diameter of from about 15 pm to about 35 um.

50. The composite material of claim 21, wherein the concentration of macroholes

therein is in a range of from about 5 to about 500 per inch’.
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51.  The composite material of claim 21, wherein the concentration of macroholés

therein is in a range of from about 10 to about 100 per inch?.

52.  The composite material of claim 21, wherein the concentration of macroholes

therein is in 2 range of from about 25 to about 75'per inch?.

‘I
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ABSTRACT OF THE DISCLOSURE

In one embodiment, & breathable, incrementally stretched elastic composite material
comprises an inner elastomeric film extrusion-laminated to &n outer nonwoven web at each
film surface. The inner elastomeric film has a random paitemn of incremental stretch-formed
macroholes therein and is substantially free of pore-forming filler. In another embodiment, a
breathable, incrementally stretched elastic composite material comprises an elastomeric film
extrusion-laminated to a nonwoven web at one or both of the film surfaces. The elastomeric
film has a random pattern of incremental stretch-formed macroholes therein and is
substantially free of pore-forming filler. ‘Methods-of manufacturing the composite materiais
comprise extrusion laminating and incremental stretching. Garments and disposable articles

are formed at least in part from the composite material.
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B EA EurasispPatest: AM Armenia, AZ Azeriaijen, BY Belarus, KG Kyngyzsuan, KZ Kazakhstan, MD Republic of Moldova,
RU Ruusian Federation. TJ Tajikistan, TM Turkmenistan, and any other Stawe which is s Contracting Statc of the Eurasian

I EP Ecropean Patent: AT Austria, BE Belgium, BG Bulgaria. CH & LI Switzerland ond Liechtensiein. €Y Cyprus. CZ Czech
Republic. DE Germany, DK Denmark, EE Estonin, ES Spain, F1 Finland, FR France. GB United Kingdom. GR Greece,
IE Ireland, 1T Jualy, LU Luxembourg, MC Monaco, NL Netherlands, PT Pormugal. SE Swedem, S1 Slovenia, SK Slovakia,
TR Tizkey, and any other State which is a Contracting State of the Europeun Patent Convention and of the PCT
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Boucua...c.oovvnnininnnnenn B LT Litwania TT Trinidodand Tobago ..........
W CZ Crech Republic............... D LU LuxemBourg = eeeeiirieeineeaaeaeae o .
WDE Germany......eneernennne B LV Lavia & 7Z United Republic of Tanzania
WoKDenmauk..........coovnnnes B MAMoroce . ... B UA Ukmine ..ol ceaen
{® DM Deininica {8 MD Republic of Maldova . . . ...... Bucupmss ...........cconeee.
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Form PCT/RO/L01 (second sheet) (.ll.m‘ury 2003)

Sev i\'am tn the request form

|20



Box No. V1 PRIORITY CLAIM

[ Further pelority clalms are indicated In the Snpplemental Box. -

Fi‘Iin; Dme ‘ b Where earfier application is:
ey | iriiete | Vg | e | et s
Hem (1) 22/37200 104104.725 us
fiem (2)
Item (3)

B8 The receiving Office 18 requested to prepare and transmit o the Iniermational Burcau a certified copy of the eartier application(s) fandy §f
the earller appiication vaz filed with the Office which for the purposes of the present international application ix the receiving Office}
hiensified above ax ltemfy): [1)

* Tkere the carller application &s an ARIPQ applicatien, it is mendaiory to indicate in the Supplemental Bas ai least one couney party: to the
Paris Comvention for the Promction af indwstrial which thet eorlier application was fRule 4. 10fb)1} mental Bax,

Box No. V11 INTERNATIONAL SEARCHING AUTHORITY

" Choice nrmmmmmmu (ISA) | Requesiio use resalls of earfier Scarch; reference to thal scarch (7 an sariler Search has
been corvied oud by or requesied from the Imernational Searching Authorlty)
fif two or mory Insernotional Searching Auvaritiss - .
are compeert fo coxry ond the inernatianal search, Date: (dayimonihyear) Number Country {or regiomud nffice)
indicate the Authority chomn; the two leier code may
be wsed):
ISA/ EP
Box No. VIII CHECK LIST; LANGUAGE OF FILING
[“This international application contains the following | This itemational gpplication is accompaicd by the itcm(s) marked below:
number of sheets:
request 1. B - fee calculation sheet
2. [} scpurate signed power of attomey
description (excluding ! 3. [ copy of yencanl power of attomey; reference number, if any:
sequence listing part) 4. [3  statcment explaining lack of signature
5. 0 priority document(s) identifled in Box No. VI as item{s):
claims N 6. [0 translstion of intemational spplication Into (anguage):
7. 0  separue indications concerning deposited microogenlsm or other biological
abstruct | material
8. [0 nucleotide md/or amino scid sequence listing In computer readsble form
drawing | 9. B  other (speclfic): Transmittal Letter to the Unitrd Smies Recelving Office;
Retum Recelpt Posteard: Cheek in the amount of $2,045.00
sequence listing part of
description
total manber of sheets : 29 _
Figure of the drawings which Language of fifing of the
should accom; the abstraet: imernatinnol application: Enplish
Box No. IX SIGNATURE Ol" APPLICANT OR AGENT
Nexz lo each signature, ﬂumq"lhprnm:hllmmdmmo-huhkﬁm'prundpum'mmm iz mot obviaus fror
mﬂﬁuﬁ-rmﬂﬂ- “‘ b ,f
Holly D. Kazlowski k
v _JFor Receivlng Office Use Only
1. Date of actual receipt of the purported (miemations! application: 1. Dmawings
). Cormected dutx of sctual recelip? due to Inter by timely received papers or drawings completing the .
rted International appHication: . O reoives:
4. Date of timely receipt of the required correction under PCT Article 11Q2): . O
5. International Searching AiKhority (i wo or more | 6. L] Transminal of sesrch copy deinyed ot recelved
For International Bureau Use Only
[ Dam of recwipt of record copy by
the Intemetional Bureso:
Form PCT/RO/101 (lust sheet) (July 1998: reprint Janoary 2001 See Notes ta the roquest form

Lust Shect

12|



From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

PATENT COOPERATION TREATY

RECEIVED
JAN17 9

£

23

CLOPAY PLASTIC PRODUCTS COMPANY, INC.

Tor PCT =i
Kozlowski, Holly D. H
L

?;';ghcﬂga'faﬂ' g:.?,r He NOTIFICATION OF TRANSMITTAL OF
255 East Fifth Street THE INTERNATIONAL PRELIMINARY
Cincinnati, Ohio 45202 EXAMINATION REPORT
ETATS-UNIS D'AMERIQUE (PCT Rule 71.1)

Date of malling

{dayinonth4raar) 09.068.2004
Applicant's or agent's file reference
2088-114PCT IMPORTANT NOTIFRICATION
Intemnational application No. intamational filing data (dayinonthiear) Priority dato (dayinonthjresr)
PCTAIS 0308922 21.03.2003 22.03.2002

" Applicant T -

. The applicant is hereby notified that this Intemational

application.

communication to all the slected Offices.

applicant's responsibility to prepare and fumish such t

PCT Applicant’s Guide.

enabling disclcsure, clarity and support for the claims.

intermnational preliminary examination report and its annexas, if any, established on the intemational
A copy of the report and its annexes, if any, is being transmitted to the Intemational Bureau for

Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of
the report (but not of any annexes) and will transmit such translation to those Offices.

The applicant must enter the national phase before each elected Office by performing certain acts (filing
tranclations and paying national fees) within 30 months from the prinnity date (or later in some Officas)
(Article 39(1)) (see also the reminder sent by the Intemational Bureau with Form PCTAB301).

Where a tranelation of the international application must be fumished to an elected Office, that translation
must contain a translation of any annexes to the intemational preliminary examination report. It Is the

For further details on the applicable time limits and requirements of the elected Offices, see Volume Il of the

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of intemational
preliminary examination and that "any Contracting State may apply additional or different criteria for the
purposes of deciding whether, In that State, the claimed inventions is patentable or not" (see also Article
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for

Preliminary Examining Authority transmits herewlth the

ranslation directly to each elected Office concemed.

Name and malling addreas of the mamational
preliminary examining authortty:

European Patent Office

D-80208 Munich

Tel. +4% 39 23082 - 0 Tx: 523850 apmu A
Fax: +49 89 2399 - 4465

Authorized Oificer

€)

&

Femdndez Gomez, L
Tel. +48 89 2309-7449

Form PCTAPEA/416 (January 2004)



PATENT COOPERATION TREATY g

- PCT )z
INTERNATIONAL PRELIMINARY EXAMINATION REPORT
(PCT Article 36 and Rule 70)

Applicant's or agents file reference See Notification of Tranamittal of Interational
2008-114PCT FOR FURTHER ACTION Preliminary Examination Report (annm.PCTlPEMW)
intsmational application No. Intemational flng date (dayénonihjaar) Priority date (dayinonihisar)
PCTAS 0308922 21.03.2003 22.03.2002

B32B27h2, Ba2B27/2

imamational Patent Classification (IPC) or both national classification and IPC

Applicant
CLOPAY PLASTIC PRODUCTS COMPANY, INC.

These annexes consist of a total of 9 sheets.

1.  This intemational preliminary axamination report has besn prepared by this International Preliminary Examining
Authority and is franamitted to the applicant according to Article 38.

2. This REPORT consisis of a fotal of 5 sheets, Including this cover shest.

& This report s also accompanied by ANNEXES, |.e. sheets of the description, clalms andbr drawings which have
been amended and are the basis for this report andbr sheets contalning rectifications made before this Authority
(see Rule 70.18 and Section 607 of the Administrative Instructions under tha PCT).

3. This report contains indications relating to the following items:

| B4 Basis of the opinion
I 0O Priorty
Il 0O Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
IV O  Lackof unity of invention
V [E Reasoned statement under Rule 88.2(a)(ii) with regard to novelty, Inventive etep or industrial applicability;
cltations and explanations supporting such statemant
VI [0 Cenain documents cited
VIl O Coertain defects In the intemational application
Vill O Certain observations on the Intemational application
Datae of submission of tha demand Date of compiation of this report
20.10.2003 09.06.2004
Name and maling address of the intamational Authorizaed Officer
preliminary examining authority: /v""\
EumpeanMPltnbr':l Office . ) \
D-80268 Mun! iberli
’ Tal. +49 89 2309 - 0 Tx: 523656 epmu d Seibedich, P l j
—==|  Fax +49 89 2300 - 4465_ Tatephone No. +40 B9 2300-86883 ‘\-..--

Form PCTAPEA/409 {Cover Sheet) (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCTAJS 03089822

l. Basis of the report

1. With regard to the elements of the intamational application {Replacement sheels which have been furished to
the receiving Office in response 1o an invitation under Article 14 are referred to in this report as “originally filed”
and are not annexed fo this rport since they do not contain amendments (Rules 70.16 and 70.17)}.

Description, Pages
1-18 as originally filed

Claimes, Numbers
1-52 filed with telefax on 05.05.2004

Drawings, Sheets
1M4-444 as originally filed

2. With regard to the language, all the elements markad above were available or furnished to this Authority in the
language in which the intemational application was filed, unlesa otherwisa indicated under this item.

Thesea eloments were avallable or fumnished to this Authority in the following language: , which is:

[0 the language of a translation fumnished for the purposes of the interational search (under Rule 23.1(b)).
[1 the language of publication of the Intemational application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

3. With regard to any nucleotide andbr amino acid sequence disclosed in the intemational application, the
international preliminary examination was carried out on the basis of the sequence listing:

contained in the intemational application in written form. '

filed together with the international application in computer readable form.
funished subsequently to this Authority in written form.

fumished eubsequently to this Authority in computer readable form.

The statement that the subsaquently fumished written sequence listing does not go beyond the disclosure
in the intemational application as filed has been fumished.

The statement that the Information recorded in computer readable form is identical to the written sequence
listing has been fumished.

4. The amendments have resultad in the cancellation of:

O OO0ogOooano

O the description, pages:
O the claims, Nos.:
O the drawings, sheets:

Form PCTAPEA/408 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCTAJS 0308922

5. 00 This report has been established as If (some of) the amendmaents had not been mada, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

(Any n;placsmenr sheet confaining such amendments must be referred to under item 1 and annexed lo this
report.

8. Additional observations, if necassary:

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabliity;
cltations and explanations supporting such statement

1. Statement
Novaelty (N) Yas: Claims 1-52
No: Claims
Inventive step (IS) Yes: Claims 1-52
No: Claims
Industrial applicability (IA) Yes: Claims 1-52
No: Claims

2. Citations and explanations
sce saparate sheet

Sl

Form PCTAPEA/409 (January 2004)
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INTERNATIONAL PRELIMINARY International application No. PCT/US 03/08922 ¢
EXAMINATION REPORT - SEPARATE SHEET

Re ltem V
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step

or industrial applicability; citations and explanations supporting such statement

Referance is made to the following document/a/:

D1: US-A-56881074
D2: WO-A-0151548
D3: WO-A-0118582
D4: WO-A-0179343

1.  Claims 1-8, 11-25, 27-29, 31, 32 and 34-52

1.1 None of the available documents discloses or suggests composite materials
obtained by incrementally stretching a laminate comprising an (inner) elastomeric film
having nonwoven fibrous webs laminated on to the surface(s) thereof, wherein

(i) the polymeric materials used for the film layer are free of pore-forming fillers and
(i) the films have a specific void structure, i.e. they comprise macroholes of an
average diametser of 10 to 100um (claims 1, 17, 21, 25 and 37 as amended).

The claimed subject-matter (claims as amended) therefore apf:ears to meet the
requirements of Article 33(2) PCT.

1.2 Document D2, which is considered to represent the most relevant state of the art
to the subject-matter of the present application, discloses breathable incrementally
stretched elastic composite materials preferably comprising incrementally stretched
microporous films having a nonwoven fibrous web laminated onto the surface thereof
(see the passages cited in the Search Report, in particular claims 21-32 and pp 8/9).
D2 discloses the extrusion of films (i.a. with lamination) where in the formulations were
fed from an extruder through a slot die (to form the extrudate) into the nip of a rubber
roll and a metal roll with an air knife. For extrusion lamination, an incoming web strip of
fibrous material from a roller is also introduced into the nip of the rubber roll and the
metal roll (cf. D2, pp 27/28 and Fig. 1).

The compressive force at the nip and the air knife are controlled such that the film is
made without pin holing. Stretching conditions (such as temperature controiied roliers
before the CD and MD incremental stretching rollers, temperatures and the depths of

Form PCT/Saparale Sheet/409 (Sheet 1) (EPO-Apl 1997)
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engagements, web temperature during stretching) are controlled in order to obtain
desired properties such as web stability or moisture vapour transmission properties (cf.
D2, p 28 and pp 31/32).

The films according to D2 have an air permeability of e.g. 102-280 cc/cm?min (at 90
psi/non-embossed microporous film, cf. e.g. Table 3, examples no. 13-16/p 34).

It is clear from the disclosure in D2, that the porous structure of the film may be
achieved either by means of a dispersed pore-forming filler (see e.g. claim 1) or by
means of a specific polymer blend, which renders it "unnecessary to use pore-forming
fillers to provide microporosily upon incremental strefching” (cf. D2, p 171 20-22).

The subject-matter of independent claims 1, 17, 21, 25 and 37 (as amended) differs
from the disclosure in D2 in ' ) )

(i) the selection of a specific polymer blend avoiding the incorporation of a pore-forming
filler and

(i) the specific pore-sizes, i.e. the presence of macroholes of an average diameter of
10 to 100um.

None of the available documents appears to disclose or suggest the use of a film
material having macroholes of the specific diameter for producing extrusion laminated
composites based on webs and/or films.

Thus, the subject-matter of present claims 1-8, 11-25, 27-29, 121. 32 and 34-52 appears
to meet the requirements of Article 33(2) and 33(3) PCT.

2. Claims 9, 10, 26, 30 and 33

None of.the available documents appears to disclose or suggest a film having a
plurality of layers which is extrusion laminated between two webs (amended claims 9
and 33). The documents also appear to be silent about the specific nip pressure or the
elastic properties (stretchability of 200% and permanent set of no more than 25%)
defined in present claims 26 or 30.

The claimed subject-matter (claims as amended) therefore also appears to be novel
and founded on an inventive step (Art. 33(2) and (3) PCT).

Form PCT/Separate Sheat/408 (Sheet 2) (EPO-April 1987)
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WHAT IS CLAIMED IS:

1. A breathabls, incrementally stretched elastic composite material comprising
an inner alastomeric film extmsion-laminated to en outer nonwoven web at each film surface,
wherein the inner elastomeric film has a random pattemn of incremental stretch-formed
macroholes having an average diameter of from about 10 pm to shout 100 pm themn and is

substantially free of pore-forming Sller.

2. The composite material of claim 1, having an air permeability cf at least about

10 ec/min/cm? when 2 pressure of about 60 psi is applied thereto,

3. ‘The composile material of claim 1, having a stretchability of at least about

200% with a permanent sct of no more than about 25%,

4 Tha composite material of claim 1, wherein the inner elastomeric film
comprises elastomeric block copolymer, elastomeric metallocene olefin polymer or
copolymer, elastomeric polyursthane, elastomeric polysiloxanc, or mixtures thereof.

5.  The composite material of claim 4, wherein the inner elastompric film

-
-

comprises an elastomeric styrenic block copolymer.

6. The composite material of claim 5, wherein the inuer elastomeric fitm

comprises poly(styrene-butadiene-styrene), poly(styrcns-isoprene-styrene), poly(styrene-

sthylene-butylenc-styrene), or combinations thareof,

19 SUBSTITUTE SHEET
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7. The compesite material of claim 5, wherein the inner clastomeric film

Y comprises a blend of an elastomeric styrenic block copolymer snd 8n elastomeric metallocene

polyetbylune copolymer.,

3. The composite material of claim 1, whersin the inner elastomeric film is a

monolayer film.

9. A breathable, inu'ameqtnlly stretched elastic composite material comprising
an inner elastomneric film sxtrusion-laminated to an outer nonwoven web at each film surface,
whercin the inncr elastomeric fibn has a random pattern of incremental stretch-forraed
macroholcs therein and is substantially froe of pore-forming filler, and wherein the inner

elastomernic fim comprises 8 multilaycr film.

10.  Tha composite material of claim 9, wherecin the inner elastomeric film
compriscs a core layer including an elastomeric styrene block copolymer, coextruded at each

surface with a polyolefia cap layer.

11.  The composite material of claim 1, whercin the nonwoven webs individually

&=
comprise spun bonded polyolefin.

12.  The composite material of claim 1, wherein each nonwoven web has a weight

of less than about 40 g/m?.,

13,  The composite material of claim 1, wherein, each nonwoven web has a weight

ofabout 12 g/m>.

20 SUBSTIIUTE SHEET
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: ' 14. A gurment ;fonned 8t least in part from the composite material of claim 1.
15. A disposable article formed at least in part from the compoasite material of
claim 1.

16.  The disposible article of clzim 15, comprising a diaper.

17. A bminth:bl;:. incrementaily stretched elastic composite roaterial comnpiising
an inner elastomeric film including a blend of an elastomeric styrenic block copolymer and
an elastomeric moullncenn. polyethylene copolymer sxtrusion-lamimnated to an outer |
nonwoven spun bonded poiynluﬁn web at each film surface, wherein the inner clastomeric
film has a random pattern of incremental-stretch formed macroholes having an average
diameter of from about 10 gum to about 100 pm therein and is substantially free of pore-
forming filler. . ’

18. . A garmenl formed st least in part from the composite material of claim 17.

vh

19. A disposabld article formed at least in part from the eomposite material of
claim 17.

20. The dispusab:le article of clalm 19, comprising a diaper.

21. A broeathable; incrementally stretched elastic composite material, comprising

an slastomeric film extrusiop-laminated to a nonwovea web at one or both of the film

, o _‘2_1 . SUBSTITUTIE SHEET
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surfaces, wherein the elastomeric film has a random pattemn of incremental stretch-formed
macroholes having an average diameter of from about 10 um to sbout 100 pm thercin and is

' substantially free of pore-forming filler.
22. A garment formed at least in part from the composite matarial of claim 21.

23. A disposable nrticle formed at Teast in part from the composite material of
claim 21.

24.  The disposable article of claim 23, comprising a diaper.

25. A mcthod of manufacturing & breathable elastomeric comnpasite material,
comprising |

extrusion Jaminating an inner slastomeric film to an outer nogwoven web st each film
surface t tightly bond the nonwoven webs therelo; and !

incrementally stretching the resulting laminate to form & random pattern of
macroholes having &n average diameter of-from about 10 um to about 100 um in the inner
elastomeric film,

r.]

" wheszin the iuoer elistomeric film is substantially free of pore-forming filler.

26. A mcthod of manufacturing a breathable elastomeric composité material,
comprising '

extrusion laminating an inner elastomeric film to en outer nonwoven web at each film
surface at & nip pressure of greatar tha.r; about 50 pounds per linear inch to tightly bond the

nonwoven webs thereto; and

22 SUBSTITUTE SHEET
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incrementally stretching the resulling laminate to form & random pattern of
macroholes in the inner elastomeric film,

wherein the inner elastomeric film is substantially free of pore-forming filler.

27.  The method of claim 25, wherein the incremeatal stretching comprises cross

direction (CD) intermesh stretching.

28.  Thomethod of claim 27, whersin the CD intermesh stretching employs an

imermeshing roll sngagement of at least about 0,12 inch.

29,  The method of claim 25, wherein the composite material has an air
permeability of at Isast about 10 c¢/min/cm® when a pressure of about 60 pei is applied

thersto.

30. A method of manufacturing a breathablc elastomeric composite material,
comprising

cxtrusion laminating an inner slastomeric film 1o sm outer nonwoven web at each Gim
surface to tightly bond mol;mwwm weba thareto; and .

‘:incmnentally stretching the resulting laminate to form a random pattern of

macroholes in the inner elastomeric film,

wherein the inner elpstomeric film ig substantially free of pore-forming filler and
wherein the composite matdrial has & stretchability of at Jeast about 200% with a permunent

set of no more than aboul 25%.

.....23 ., SUBSTITUTE SHEET
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31.  Themethol of claim 25, wherein the inner elastomeric film comprises an

elastomeric styrenic block copolymer.

32.  The mathofl of claim 25, wherein the inner elastomeric film comprises a blend

of an elastomeric styrenic block copolymer and an elastomeric matallocene polyethytene
copolymer.

33.  Amethod df menufacturing a breathable elastomeric composite material,

comprismg

extrusion laminating an inner elastomeric film to an cuter nonwoven web at each film
surface to tightly bond the ;;onwovan webs thereto; and

incremnentally strotdhmg the resulting Jaminate to form a random pattern of
macroholes in the inncr elastomeric film,

wherein the inner slastomeric film is substantially free of pore-forming filler and
wherein the inner elastom::'ic film comprises a core layer including én elastomeric styrenc

block copolymex, coextrudéd at cach surface with a polyolsfin cep layer.

34,  Themethod of cleim 25, wherein the nonwoven webs individually comprise
rpun bonded polyolefin.
35. Themethod bfclaim 25, whercin sach nonwoven web hag n weight of less

than about 40 g/m’.

36. Themethod of claim 25, wherein, each nonwoven web has a weight of about

I
12 g/m?.
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37. A method of manufacturing a breatheble elastomeric corposite material,
comprising

cxtrusion laminating an elastomenc film to an outer nonwoven web at one or both of
the film surfaces to tightly bond the nonwoven web thereto; and

incrementally stretching the resulting laminate to form 2 mndom pattem of
macroholes having an average diameter of from about 10 pm to about 100 pm in the
elastomcric Rlm,

wherein the slastomeric film is substantially free of pore-forming filler.

38. The composite materisl of claim 1, wherein the macroholes have an average

diameter of from about 10 ym Lo about 50 pm.

39,  The composite material of claim 1, wherein the macroholcs have an averape

Fd

diameter of from about 15 pm to about 35 pm.

40,  The composite material of claim 1, wherein the concentration of macroholes

therein is in a range of from about 5 to about 500 per inch’,

41.  Thc composite material of claim 1, wheremn the concentration of macroholes

therein is in & range of from about 10 to about 100 par inch?.

42,  The compasite material of claim 1, wherein the concentration of macroholes

therein is in a range of from about 25 to about 75 per inch’.

|
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43.  Thccomposite material of claim 17, wherein the macroholes have an average

diameter of from sbout 10 pm to about 50 pm.

44.  The compdsite material of claim 17, wherein the macroholes have an average

diameter of from about 15 pm 1o about 35 pm,

45.  The composite material of cleim 17, wherein {be concentration of macroholes

thersin is in a rang» of froin sbout S to abont 500 per inch?,

46. The compusitc matcrial of claim 17, wherein the concentration of macroholes

theroin is in a range of from about 10 to about 100 per inch’.

47.  The compokite material of claim 17, wherein the concentration of macroholes
1

therein is in a range of frofn shout 25 to about 75 per inch®.

48.  The composite material of claim 21, wherein the macroholes have an average

dismetcr of from about 10.um to about 50 pm.

.
- '
.

49. The wmpoflite material of claim 21, wherein ths macroholes have an average

dismeter of from about lslp.mto aboul 35 pru.

50. The composite material of claim 21, wherein the conceatration of macroholes

therein is in a ranpe of from about 5 to sbout 500 per inch’.

I
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5. The cgmpo:situ material of claim 21, wherein the conccatration of macroholes

therein is in a range of from about 10 to abont 100 per inch?.

52.  The composite material of claim 21, wherein the conceniration of macroholes

therein I3 in a range of from about 25 to about 75 per inch?,
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HOJAS CORREGIDAS

REIVINDICACIONES

1. Un material de compuesto elastico respirable,
incrementalmente extendido que comprende una extrusidén de
pelicula elastomérica interior laminada en una red no
tejida exterior en cada superficie de pelicula, en donde
la pelicula elastomérica interior tiene un patrén
aleatorio de macro huecos que tienen un diametro promedio
desde aproximadamente 10 pm a aproximadamente 100 pm alli
y estd sustancialmente libre de llenador formador de

poro.

2. Un material de compuesto de la reivindicacién 1, que
tiene una permeabilidad al alre de al menos
aproximadamente 10 cc/min/cm?® cuando se aplica una

presién de aproximadamente 60 psi a esta.

3. El material de compuesto de la reivindicacién 1, que
tiene una extendibilidad de al menos aproximadamente 200%
con una consclidacién permanente de no mas de

aproximadamente 25%.
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4, El material de compuesto de la reivindicacién 1, en
donde la pelicula elastomérica interior comprende
copolimero de bloque elastomérico, polimero o copolimero
de olefina de metaloceno elastomérico, poliuretano
elastomérico, polisiloxano elastomérico, o mezclas de

estos.

5. El material de compuesto de la reivindicaciétn 4, en
donde la pelicula elastomérica interior comprende un

copolimero de bloque estirénico elastomérico.

6. El material de compuesto de la reivindicacién 5, en
donde la pelicula elastomérica interior comprende
poli (estireno-butadieno-estireno), poli(estireno-
isopreno-estireno), poli (estirenc-etileno-butileno-

estirenoc), © combinaciones de estos.

7. El material de compuestc de la reivindicacién 5, en
donde la pelicula elastomérica interior comprende una
mezcla de un copolimero de blogue estirénico elastomérico

y un copolimero de polietileno metaloceno elastomérico.

(38



B. El material de compuesto de la reivindicacidén 1, en
donde la pelicula elastomérica interior es una pelicula

monocapa.

9. Un material de compuesto eldstico respirable,
incrementalmente extendido que comprende una extrusidén de
pelicula elastomérica interior laminada en una red no
tejida exterior en cada superficie de pelicula, en donde
la pelicula elastoméﬁica interior tiene un patrdn
aleatorio de macro huecos formados con extensién en
incremento alli y es sustancialmente libre de 1llenador
formador de poro, y en donde la pelicula elastomérica

interior comprende una pelicula multicapa.

10. El1 material de compuesto de la reivindicacién 9, en
donde la pelicula elastomérica interior comprende una
capa de nicleo que incluye un copolimeroc de bloque_ de
estireno elastomérico, coextruido en cada superficie con

una capa de tapa de poliolefina.

11. El material de compuesto de la reivindicacién 1, en
donde las redes no tejidas individuvalmente comprenden

poliolefina unido por hilado.
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12. El1 material de compuesto de la reivindicacién 1, en
donde cada red no tejida tiene un peso de menos de

aproximadamente 40 g/mZ.

13. El material de compuesto de la reivindicacién 1, en
donde, cada red no tejida tiene un peso de

aproximadamente 12 g/m’.

14. Una prenda formada al menos en parte del material de

compuesto de la reivindicacién 1.

15. Un articulo desechable formado al menos en parte del

material de compuesto de la reivindicacién 1.

16. El articulc desechable de la reivindicacién 15, que

comprende un paifial.

17. Un material de compuesto elastico respirable,
incrementalmente extendide gque comprende una pelicula
elastomérica interior que incluye una mezcla de un
copolimero de bloque estirénico elastomérico y una
extrusién de <copolimero de polietileno metaloceno
elastomérico laminado en una red de polioclefina unida por

hilado no tejida exterior en cada superficie de pelicula,
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en donde la pelicula elastomérica interlor tiene un
patrén aleatorio de macro huecos que tienen un diametro
promedio desde aproximadamente 10 pm a aproximadamente
100 um alli y es sustancialmente libre de 1llenador

formador de poro.

18. Una prenda formada al menos en parte del material

compuesto de la reivindicacién 17.

19. Un articulo desechable formado al menos en parte del

material compuesto de la reivindicacién 17.

20. El1 articulo deseable de la reivindicacién 19, que

comprende un pafial.

21, Un material de compuesto elastico respirable,
incrementalmente extendido que comprende una extrusién de
pelicula elastomérica laminada a una red de no tejido en
una o ambas de la superficie de la pelicula, en donde la
pelicula elastomérica tiene un patrén aleatorio de macro
huecos que tiene un diametro promedio desde
aproximadamente 10 pm a aproximadamente 100 pm alli y es

sustancialmente libre de llenador formador de poro.

£,
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22. Una prenda formada al menos en parte del material

compuesto de la reivindicacién 21.

23. Un articulo desechable formado al menos en parte del

material de compuesto de la reivindicacién 21.

24. El articulo desechable de la reivindicacién 23, que

comprende un pafial.

25. Un método para elaborar un material de compuesto
elastomérico respirable, que comprende

Laminar con extrusién una pelicula elastomérica
interlior a una red no tejida exterior en cada superficile
de pelicula para unir estrechamente las redes no tejidas
a esta;

Extender incrementalmente la lamina resultante para
formar un patrén aleatorio de macro huecos, que tiene un
diémetro promedio desde aproximadamente 10 pym a
aproximadamente 100 pm alli y es sustancialmente libre de

llenador formador de poro.

En donde 1la pelicula elastomérica interior esta

sustancialmente libre de llenador formador de poro.

&

1 7)



50

26. Un método para elaborar un material compuesto
elastomérico respirable, que comprende

laminar por extrusién una pelicula elastomérica
interior en una red no tejida exterior en cada superficie
de la pelicula en una presién de linea de contacto mayor
de aproximadamente 50 libras por pulgada lineal para unir
estrechamente las redes no tejidas a esta; y

extender incrementalmente la l&mina resultante para
formar un patrén aleatorio de macro huecos que tiene un
didmetro promedio desde aproximadamente 10 um a
aproximadamente 100 pm en la pelicula elastomérica
interior;

en donde la pelicula elastomérica interior esta

sustancialmente libre del llenador formador de poro.

27. E1 método de 1la reivindicacién 25, en donde
entendimiento en incremento comprende extendimiento

interengranado (CD) en direccién transversal.

28. E1l método de la reivindicaciédn 27, en donde el
entendimiento interengranado CD emplea un acoplamiento de
rodillo interengranante de al menos aproximadamente 0,12

pulgadas.
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29. El1 método de la reivindicacién 25, en donde el
material de compuesto tiene una permeabilidad al aire de
al menos aproximadamente 10 cc/min/cm® cuando se aplica

una presién de al menos aproximadamente 60 psi a esta.

30. Un método de fabricacidén de un material de compuesto
elastomérico respirable que comprende

laminar por extruasién wuna pelicula elastomérica
interior a una red no tejida exterior en cada superficie
de 1la pelicula para unir estrechamente las redes no
tejidas a esta; y

extender incrementalmente la lamina resultante para
formar un patrén aleatorio de macro huecos en la pelicula
elastomérica interior,

en donde la pelicula elastomérica interior,

en donde la pelicula elastomérica interior es
sustancialmente libre de llenador formador de poro y en
donde el material de compuesto tiene una extendibilidad
de al menos aproximadamente 200% con una consolidacién

permanente de no mis de aproximadamente 25%.

31. El1 método de la reivindicacién 25, en donde 1la
pelicula elastomérica interior comprende un copolimero de

bloque estirénico elastomérico.
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32. E1 método de la reivindicacién 25, en donde 1la
pelicula elastomérica interior comprende una mezcla de un
copolimero de bloque estirénico elastomérico y un

copolimero de polietileno metaloceno elastomérico.

33. Un método para elaborar un material de compuesto
elastomérico respirable que comprende

laminar por extrusiém wuna pelicula elastomérica
interior en una red no tejida exterior en cada superficie
de pelicula para unir estrechamente las redes no tejidas
a esta; y

extender incrementalmente la lé&mina resultante para
formar un patrén aleatorio de macro huecos en la pelicula
elastomérica interior,

en donde la pelicula elastomérica interior es
sustancialmente libre de llenador formador de poro y en
donde la pelicula elastomérica interior comprende una
capa de nicleo que incluye un copolimero de blogue de
estireno elastomérico coextruido en cada superficie con

una capa de tapa de poliolefina.

1)
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34. El1 método de la reivindicacién 25, en donde las
redes no tejidas individualmente comprenden poliolefina

unida por hilado.

35. El método de la reivindicacién 25, en donde cada red
no tejida tiene un peso de menos de aproximadamente 40

g/m?.

36. El método de la reivindicacién 25, en donde, cada

red no tejida tiene un peso de aproximadamente 12 g/m?.

37. Un método de elaboracién de material de compuesto
elastomérico respirable que comprende

Laminar por extrusién una pelicula elastomérica
A una red no tejida exterior en una o ambas de la
superficie de pelicula para unir estrechamente la red no
tejida a esta; y

Extender incrementalmente la lamina resultante para
formar un patrén aleatorio de macro huecos que tiene un
didmetro promedio desde aproximadamente 10 um a
aproximadamente 100 pym en la pelicula elastomérica

En donde la pelicula elastomérica esta

sustancialmente libre de llenador formador de poro.
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38. El material de compuesto de la reivindicacién 1, en
donde los macro huecos tienen un didmetro promedio desde

aproximadamente 10 pm a aproximadamente 50 pm.

39. El material de compuesto de la reivindicacién 1, en
donde los macro huecos tienen un diametro promedio desde

aproximadamente 15 pm a aproximadamente 35 um.

40. El material de compuesto de la reivindicacién 1, en
donde la concentracidén de macro huecos alli estdn en el
rango desde aproximadamente 5 a aproximadamente 500 por

pulgadaZ.

41. El1 material de compuesto de la reivindicacién 1, en
donde la concentracién de macro huecos alli estd en el
rango desde aproximadamente 10 a aproximadamente 100 por

pulgadaZ®.

42. E]l material de compuesto de la reivindicacién 1, en
donde la concentracién de macro huecos alli estd en el
rango desde aproximadamente 25 a aproximadamente 75 por

pulgadaz.
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43. El material de compuesto de la reivindicacién 17, en
donde los macro huecos tienen un diametro promedic desde
aproximadamente 10 pym a aproximadamente 50 pm.

44, E]l material de compuesto de la reivindicacién 17, en
donde los macro huecos tienen un diametro promedio desde

aproximadamente 15 pm a aproximadamente 35um.

45. El material de compuesto de la reivindicaciédn 17, en
donde la concentracién de macro huecos alli estéd en el
rango desde aproximadamente 5 a aproximadamente 500 por

pulgada?.

46. El material de compuesto de la reivindicacidén 17, en
donde la concentracién de macro huecos alli esta en el
rango desde aproximadamente 10 a aproximadamente 100 por

pulgadaZ?,

47. E]l material de compuesto de la reivindicacién 17, en
donde la concentracién de macro huecos alli estd en el

rango desde aproximadamente 25 a aproximadamente 75 por

pulgada?®.
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48. E) material de compuesto de la reivindicacién 21, en
donde los macro huecos tienen un diadmetro promedio desde

aproximadamente 10 pm a aproximadamente 50 pm.

49. El1 material de compuesto de la reivindicacién 21, en
donde los macro huecos tienen un didmetro promedio desde

aproximadamente 15 pm a aproximadamente 35 um.

50. El material de compuesto de la reivindicacién 21, en
donde la concentracién de macro huecos alll estd en el
rango desde aproximadamente 5 a aproximadamente 500 por

pilgada?.

51. El material de compuesto de la reivindicacién 21, en
donde la concentracién de macro huecos alli estd en el
rango desde aproximadamente 10 a aproximadamente 100 por

pulgada?®.

52. El material de compuesto de la reivindicacién 21, en
donde la concentracién de macro huecos alli estd en el
rango desde aproximadamente 25 a aproximadamente 75 por

pulgada?.

A
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Bogota, D.C.,

Doctora: OficloN® . . .
DILIA MARIA RODRIGUEZ D'ALEMAN =400
Apoderada y
CLOPAY PLSTIC PRODUCTS COMPANY, INC.

ASUNTO: Radicaciéon N° 04-108322
Solicltud intemacional PCT/US03/08922
Fecha iniclo fase nacional 22/10/2004
Trémite 011
Evento are
Actuacién 416
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisidn 488 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materla de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unlca de la Superintendencia de Industria y Comerclo, se lae comunica que:

¥ La solicitud no contiene la copia del documento en que consta la cesién del derecho
a la patente del inventor al solicitante o a su causante, (Art. 26-k) Declsién 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere
para que dentro del término de dos meses siguientes a la fecha de notificacion del
presenta oficlo, complete los requisitos anteriormente enunciados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CA NZA CESPEDES DE VERGEL
Jofe de la-Divisién de Nuevas Creaciones.

El anterior requerimiento fue  nofificado por fijacibn en lista de

facha, H‘M—"m




