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PATENTE PCT

ENTRADA EN FASE NACIONAL

00000-0000

Dan 2020 DIP.MULVASCR
LEve: 378 FASEMNACIONALI
Folios: 200

P2009/000214
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~ | Patentz de Invericidn,

SOLICITUD DE:

Patznite de Modelo de Uilidad.

! X | Capitulo I

Capitula II.

@ Nombre: KIMBERLY-CLARK WORLDWIDE, IDENTIFICACION
INC.
SOLICITANTE Direccion: 101 North Lake Strest, Neenah, ' c.c. NIT
(71) Wizconsin 54956 E.LLA. ‘
Nacionalidad o Domicilio: ESTADOUNIDENSE C.E. Otro ,
Lugar de Constitucion: Estados Unidaos de |
, América. ‘ Cual
‘ Teléfono: ‘Fax: oo
E-mail: { Numero
| ‘
e I_ e i e e RIS TOENTIFICACION
. ! Nombre: J. IAN RAISRECK !
] C.C.| X | NIT
i Direccion: Warld Trade Center Tarre A,
REPRESENTANTE
o APODERADO -a“c 1UU [\j'.'. -A"..!! F|SU 1U C-E- OtrO !
j Teléfono: £01-7700 Fax: G01-7799 i
' E-mail: office@clarteraisbeck.com . Cual:__ i
P s Numero 73.376.996 Bta |
| TP_135.759 |
- Ir T s, i
Nombre: 1) Daviz-Dang H. Mhan 2) Duane Thubozki 3) Michazl J. Feloshe |
INVENTOR (ES) | Direj:f:ién 1) W2a76 Farmstzad Drive, Appls L-»n, \{Viiclnl_:sin 51915
(72) 7Y 1274 Baviree Lane, HNeenah, Wisconsin S-1256 3) 3777 (1 Country Pun ‘
Drive, Appleton, Wisconsin $4914 |
Nacionalidad o Domicilio:__ Estadcunidenses
|
J
PCT (86) ' - -

©,

Solicitud Interna.

sicrial T, F‘"T/IE’C)D'/UE_’S o

Fzcha

Junio 25, 2003

Fublicacidn Internacional Mo, WO 2002/0165275%

Fecha

Febrera 5, 2009

Titulo (54) _TEJIDOS CONDUCTORES __

(v dy)

Clasificacién Internacional (51) Lo4H 1/40, DodH 1/42, DOdH 2/00

PO —

! . S (::)FJI.,. Llumgwn

_][,m -

(32) Fec INED

NUIT:CI-» dz S-‘-li.:itljd

Prioridad U_; T

Juh-.v 21, _'HU"

11/305,33

(R

12/130.572

SI| X | NO

!

|

Comprobante de pago No. 10-4531

Fecha Encro 20, 2010

|
!
)
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ANEXOS

de presentacidn de la zolicitud,

£

Comprobante de pago de la tasa

persona juridica.

Docurnento de cesidn del inventor al solicitant: o a su causante.
Declaraciones.

Copia de |z solicitud internacional. (Pesumen, descripeidn, raivindicaciones, dibujos).
reivindicaciones, dibujos).

Exarnen Preliminar (IPEA).
Traduccidn del e-amen preliminar internacional efectuado por |3 IPEA.
De sar el case, copia del contrato de acceso.

D ser el cazo, documento que acredite 1a licencia o autorizacién de s
conocimizntoz tradicionales de las carnunidadzs indigenas,

De ser el casao, certificada de depdsito del material biclégico.
Arte final 12 x 12.

De czzr el caso, informacidn sobre otras soli

extranjero por el mismo titular 0 su causa
invencién de esta solicitud.

17]

De ser el cazo, modificacionesz efectuadas 3 13 zolicitud internacional,

Otros. BUsqueda Internaciconal

Poderes, i fuere 2l caso. Adjunto copia simpls. Ver Expediente No. C‘é’CLf,).. )

Documento que acradita la eviziencia y representacidn legal cuando el zalicitante sea

Traduccidn  de  ta  solicitud  internacionzl 3l castellano.  (Pezumen,  dezeripeidn,

Copia del ecarmen preliminar intermacional sfectuada por 13 Autoridad Internacional de

de

citudes d= patente o tituloz ohtenidos en el
nte, relacionadas parcial o tatalmente con 13

FIGURA CARACTERISTICA:

/ N

- /

~—’

@ Solicito la concesidn de la patente, \,h\/ (}
NOMEPE: J. TAN FAIZRECK FIFMA: .‘/(\K.'\ Al \ r/\/\j‘_ﬂf’ l/¢
I

C.2, 79.276.996 Bta TP _135.729

Tnuu Lll...l_lurl\.- para =l diligenciarniento del prezents formulario, ver reverso de esta pagina.
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Traduccidn Oficial lo. 04-104

Efectuada el dia 2 de mar-=na de 2004, de un documento escrito
en Inglés, al cual para su 1(.h:ru:1zn,amor1 se le estampa el
sello de Serqgio Andrés Rueda Igleszias, Traductor e Intérprate
Oficial por Resclucidn No. 0128 de Febrere 11 de 2002
expedida por el Ministerio de Justicia de 13 Republica de
Colombia.

Traduccién oficial de 1 sutenticaciones notariales y
subsiguientes corres pondizntes a  un Poder otorgado por

Kimberly~Clark Worldwids, Ine., & Carlos B. Olarte, y/o James

- de . - de

Ian PRaiskeck y/o Ana Maria Frieri, documentc cste Jgue viene

O

en espafiol y se explica por si solo.

[u1]

La firma y cargo de Themas J. Miells como Vicepresidente de

Kimberly-Clark Worldwide, Inc. fueron debidamente
certificados por el Notario Pl =0 Melissa A. Blob, guien
tuve a la vista el Consentimienta Unanime por escrito de la

Junta Directiva en lugar de Asambles Anual fechada el 24 de

La firma del Notario fue certificada asi:

ESTADO DE WISCONSIN

Oficina de la S=zcretaria de Estado

APOSTILLA
(Convancidn de La Haya d=1 5 d= cctubre de 19¢61)

1.  Pais: Estados Unidos de América \/K'
SERGIO ANDRES PUEDA IGLESIAS
C. C. 80.424773 .
TRADUCTOR E INTERPRETE OFICIA
ESPANOL - INGLES / INGLES - E§PAN95°
RESOLUCION Ne. 0138 DE FEERERD 11,2002
WINISTERIO DE JUSTICIA ¥ DEL DERECHO

57 ,
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lp nte documento publico

2. Fue firmado por Melissa A. Blob
3. Que actud en su calidad de Notarieo Poblico dsl Estado
Wisconsin.
4 Lleva el =ello d2l MNotario Fablico  dsl Estado
Wisconsin.
Se certificé
5. En Madison, Wisconsin 6.El 20 de fehrers de 2004
7. Por parte del Secretaric de Estado de Wisconsin.
8. Bajo el Nomero 97478
9. Aparece Gran Sello del Estado de Wisconsin
10.  Firmado por Dguglas La Fellette, Secretario de Estado
Bs traduccién fiel y completa efectuada por:
\/’kv*aj N
Sergio Andrés Rueda Iglesias
ta

SERGIO ANDRES RUEDA IGLESIAS
C. €. 80.424,773
TRADUCTOR E INTERPRETE OFICIAL
ESPANOL-INGLESIINGLES-ESPANOL
RESOLUCION Nix 3128 DEFEERERG 11.2002
MINISTERIO DE JUSTICIA Y DEL DEAECHO
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OLARTE RAISBECK & FRIER!, LTDA.
LEGAL & PROFESSICHAL SEPVICES

WOoRLD TP2ADE CENTER — TORRE C
CaLLe 100 Mo, 84-55 Fiso 10
BozoTa, COoLOMBIA
TELEPHONE: +57-1 G38-6200
Fax: +E7-1 336-G201

www.olarteraisback.com

Power of Attorney

The undersigned,

Poder

El suscriio,

Kimberly-Clark Worldwide, Inc.

domiciled in

domiciliado en

401 M. Lake Street
Meznah, Wizeonsian 54956 US,

by mezane of thees presenis hereby orants io Carlos
R. Olarte, James Ian Raisheck and/or
Ana Maria Frieri full and sufficient Fower of
Atiorney io file, prosecute, obiain, dzfend and
enizres any wnd all of the corapany’s Paients,
Utility Models, Industrial Desizns and Obiziner’s
Certificaies in the Pepublic 27 Solambia, io whick
end it empowers them ta ialze 2l Sixp2 nztescary
before any adminisiraiivz or judicial authoriiy oi any
class {or the cbjecis siated, (o dle Jeditions, appaals,
replizs and apposiions, pay iazer and annuiiias,
request igctimonies, razeive docurnenic and
securiiizg, abandoa applicadons and collest refmds.
Sufficient power is hereby granied io receive
noiificaiions on bahalf of ilia Cotapany, i conizr
powers on thase who are io represenl ihe corpany
Judicially and exirgjudicially, o answer in routt in_,

* the matier of all claime and dernands thaj may bs

prasenied in connection vidh ihe objecis siaied,
giving them liksvize power to cubsiitute ihzes
preseuis and rzvoke such cubsiidons,

\/(;\JN

- anombre de la compafifa, aiorgar poder

por medio del precenie otorga a Carlos R,
Olarte, James Ian Raisheck y/o Ana
Maria Frieri poder eeperial; amplio y
cuficienie para presentar, tamiizr, obiener,
defender y haczr raapeiar indas ¥ cuzlquisra de
Patentes, Modelos de Utilidad, Diseiios
Industriales y Certificados de Obtentor dela
cotapaiiia 2n la Fepiblica de Colombia, a cuyn
afecty los faculia para dar odos las pases
n220arios aniz cualquisr auioridad adminizirtva
@ judicial d2 cualquier jerarquiz para cumplir con
10 encomendado, elevar solicitades, apelzciones,
Tetpuztiac y opaciciones, pagar impuesios y
anuzhdades, soliciiar {estimonias, racibir
documentos y valores, desistir y percibir, Se
conzeds podar baciante para recibir notificacioncs

quienas vayan a representar a la compaiia judicial
y exirajudicialmente, recpondsi en Juicio a iodas
laz reclamaciones o demandas que por Taotiva de
lo encernendado =2 preseniaren, dindoles
asimistao faculiad para sustimir ¢ presente y
revocar dichas suctituciones.

b

Signature/Firma: Thomas J. Mielke
Vice-President

Date/Fecha:

p L/’;/;V’Lﬂdl"‘//i ) 7 QL/“L) Lfl

u 7

City,Country/Ciudad, Paiz: Meenah, Wizconsia, Uniisd Stajes of America



OLARTERAISRER

OLARTE RAISEECK & FRIERI, LTDA.
LecaL & PrROFESSIGNAL SERVICES

WORLD TrADE CENTER - TORRE C
CALLE 100 No. 8A-55 Piso 10
Bocora, CoLomaia
TELERPHOME: +57-1 G306-5200
Fax: +57-1 §36-620 1

www.olarteraisbeck.coni

Notarial Certification

On this date,
The undersigned Notary Public certifes:

1. That

Certificacién N otarial

En esta fecha,
el Notario Piiblica suscrito ceriifica:

1. Que

Thomas J. Miellce

of legal age and domiciled in

mayor de edad y domiciliado

401 N. Lake Street
Neenah, Wisconzin 54956 TUSA

sizned the toregoing document,

2. That the grantor has zxccuied (he {oregoing
documeni az V. ice-Fresident

of Fimberly-Clark Worldwide, Ing.

3. That Kimberly-Clark Worldwide, Inc.

having its principal placs of buciness located in
Heenah, Wiceoncin, United States of
America

is duly incorporated, is currenily in existence, and
thai ths purposes for which the Power of Atiomey is
grawied are within ifiz seape of dis comoraie
purposes,

4. That the grantor has the auihority io exeouie the
Power of Atiomey and that hig/her represemadon io
legal,

5. The foundation for my ceriifications contained in
pointe 2, 3 and 4 wae {he zxhibiiion of the iollowing
avihzniic docum, 2ni(2);

Foinis 2 % 4 Unaniraous Wiiiien Conseni
of the Board of Directors mn Lieu of Annua]
Mezting dated Apri] 24,2003

Point 3: The Certificaie of Incorporaiion
dated Qctoher 7, 1996

suecribié el dorumenia que antecede,

2. Queel otorgantz ha suscriio el refer do

“documento zn gy caracier de

de

4. Que
con zede principal ubicada an

2etd legalments constituida, qus fizne existencia
legal vigente Y que los prapécitas para los cuales
Se diirga &l pader o2 encuepira deniro de los que
comprenden su objeio social,

4. One el oiorgante tiens la Teprscentacién para
suscribir el poder, y que écta es legitima,

5. El fundamenie  ds mis  ceznificaciancs
conienidas e los puniog 2,3y 4 iue la exhibicidn
dz loz (del) Sigwiznie(s) docun‘:entc-(s) auténiico(s):



QLARTERAISE

OLARTE RMSEECH & FRIER), LTpA.
LecaL & PROFz3SIONAL SERVICES

WORLD TrRape CENTER — TORRE C
CALLE 100 Mo, SA-55 P1so 10
Boacota, CoLomaia
TELEPHONE: +57~1 638-6200
Fax: +57-1 O36-6201

WWW.olarteraisbeck.com

NOTARY PUBLIC (Signature):

p Py AR PPy B
F—Q/’wa ehn_ /2 DN ~f .f¢:»'lf.’.,/_/{;z;.1 7 7} L)
Ciate ! ' Melissa A, Blab, Motary Public

My Cemmissinn Evpires: August 1, 2004
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ESTADO DE CAROLINA DEL SUR

OFICINA DE LA SECRETARIA DE ESTADO
el Honorable Mark HAMMOND

APOSTILLA

(CONVENCION DE LA HAYA DEL S DE OCTUBRE DE 1961)

1. PAIS: ESTADOS UHIDOS DE AMERICA

2. ESTE DOCUMELTO PUELICO T4 SIDG FIRMADG POR
SCRUGGS
5. EF1 CALIDAD DE: HOTARIO PURLICO DEL ESTADC DE ¢
SUR

4. CERTIFICADO COC EL SELLO D Zabrina Fo Scruggs o7
Carolina dcl Sur.

CERTIFICADO

5. LElv Columbia, CAROLLIA DEL SUR

6. EL LUNES, 21 DE DICIEMBRE DL 2009
7. POPEL SECPETAPIODE ECTALO DE CAFOLIT ™A TEL SUL,
8. No. 80267 -
9. SELLO: OFICINA 0l -
10. FIRMA: (ILEGIBLE) o =2 s

- v

Esta Aposiilla colo confirma la avioridad de 1a persona en el nmncmh‘?%m 1o -
significa que el conienido del documento adjunio sea correoio o que « ER nm% de =i
Estado aprucbe su contenido. &

Mark HHammond, Sceretaria de Estado
Por el Secretario de Estado

et
Ai3itEVJIRREJO V.
TR, x"D'l/CTOF\‘ E INTERPR[ fZ OFI1T AL
INGLEZ - cuoPafloL - EzP{fJuL -« GLES
RES. IINJUSTICIA 1790 - 19202




Caso No KCX-1361-CIP-CO (64349177C006)
Colombia

CERTIFICACION
ESTADO DE CAROLINA DEL SUR
Condado de GREENVILLE
Por medio de la presente certifico que el documento anexo constituye una {iel copia de
la cesion hecha a favor de KIMBERLY-CLARK WORLDWIDE, INC. por Davis-
Dang H. *Than {irmado ¢l 19 de junio de 2008, Duane Joseph Shukosk firmado el 19
de junio de 2002 § Michael I. Peloske f{irmado el 20 de junio de 2008, v tema
divulgado en una solicitud de patente de los Estados Unidos de Ainérica titulada

REDES DE CONDUCTION

17 de diciembre de 2009 Firmado por
Fecha Timothy A. Cassidy, Esquire

Suscrito y jurado ante mi, ¢l 17 de diciernbre de 2009.
(Fdo.) Sabrina F. Scruggs, Notario Publico D.C.

Mi comision vence el 04 de octubie de 2015

(Sello Oficial)

OFICTIIA DE MAFRCACS Y PATELTES DE LOZ ESTADOS UTITDOS
Bajo la Sceretaria de Comercio de Propicdad Industrial y
Dircetor de la Oficina de Marcas y Patenics de los Estados Unidos

Caodigo de Barras *500575256A*
24 de junio de 2008

DOPITY & MATIMING- PLA.
P.O. BOX 1449
GREENVILLE, SC 29602

OFICIL A DE MARCAD W PATETES DL LOS EETADOS U IDOS
HOTIFICACION DE REGISTRO DE DOCUMEDTO DE CEEION

El documentio adjunio ha sido registrado por la Division de Cesiones de la Oficina de
Marcas y Paienies de los Esiados Unidos de América.  En la sala de biusqueda de
cesiones se encuenira disponible una copia 2o microfilin completa ublcada en el ndimero
de carrete y marco abajo indicados.

RES. AINJUS TS 17



Favor revisar toda la informacion countenida en esta notificacion. La informacion
contenida en esta notificacidn de registro refleja la informacion presente en el sistema
de cesiones de patentes y marcas. Si encontrara error alguno, o si ti tuviera cualquier
pregunia en relacion con esta aoiificacion, pueds coniactar al funcionario cuyo nombre
aparece en la wisma en el 571-272-3250. Favor suvis la solicitud de correccion a:
Oficina de Paienics y Marcas de los Estados Unidos, Divizidn de Cesiones, Casillero
Cesiones, P.O. Box 1450, Alexandria, VA 22313.

Fecha de Regisiro: 06/24/2008 Carrete/Marco: 021141/0975
Numero de paginas: 3

Peporter CEZION DEL DEFECHO DE LOT CEDENTES (VER. DOCUMENITO
PARA IMFORMACION ADICIONAL)

Humero de Referencia 2o, KCX-1361-CIP 643777340501
CEDENTE:

ITHALL, DAVIS-IAL W H. FECHA EXPEDIETTE: 06/19/2008
CEDENTE:

SHUIZOSTL, DUANIE JOSEPH FECHA EXPEDIEITE: 06/19/2008
CEDENTE:

PEV.OSVE, MICHAEL 1. FECHA EMXPEDIEMTE: 06/20/2008

CESIONARIO:

VIMEBEFLY-CLAFI. WOPLDWIDE, INC.
401 NORTH LAKE STREET

IJEED (AT, WISCOICIT 54956

HICIAERO SERIAL: 12130573 FECHA DE PRESE! .T'I“f,'\CI(f'T < 0572072008
1 UMERD DE FATE! TE: FECHA DE COLICESION:

TITULO: REDES DE CONMDUCCION
021141/0975 pagina 2

DIVISION DE CESION
OFICTAL DE SERVICIOS PUBLICOS

CESION DE PATENTE

Version V 1.1.06/24/2008
Version V 1.1 500575256

TIPO DE DOCUMENTO  NUEVA CESION

| NATURALEZA DEL “CESION
| DOCUMENTO i
Datos de Recepcion

Nombre o Fecha de ejecucion
DAVIC-DAIIG H. T HAYC 1 06/19/2008
~ 1061972008

_DUANE JOSEPH SHUKOSKL

Lo i_




MICHAEL J. REROSKE .. 062072008
O O e
Datos de la parte que Recibe

Nombre . Kimberly-Clark Worldwide, Ine. |
Direccién [ 401 North Lake Street |
Ciudad . Neenah |
Pais _ - WISCONSIN J
Codigo Postal 54956

Nuameros de Propiedad Total: 1

__ TipodePropiedad . Nimero |
Nurmero de Aplicacién [ 12130573~ | |

Datos de Correspondencia

Fax No: (864)233-7342

Correspondencia debe ser enviada por correo cuando el fax no este disponible
Teléfono: 864-271-1592

e-mail: docketing(@dority-manning.com
Nombre de correspondencia: Dority & Manning P.A

Linea de direccionl: P. O. Box 1449

Linza de direccion 4: Greenville, SOUTH CAROLITIA 29602
Abogado Ho. de Lista: KCX-1261-CIP64377784US01

Nombre del remitente: Timothy A. Cassidy

Total archivos adjuntos: 2
Registro: KCX-1361-CIP- Patente No. Paginal.uf
Registro: KCX-1361-CIP- Paiente No. Pagina2.tif




EN LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS DE

AMERICA
Solicitanies:  Nhan, et al, Expediente: FOXM-1261-CIP(642777541501)
Sertal No.: 12/120,573 GIUpO. Art Unit, 1794
Confirmacién: 30/05/2008 Examinador: desconocido
Para: REDES DE CONDUCCION

Cesién-Inventores Conjuntos

Dircetor de 1la Oficina de Paicnies
Alexandria, VA 22313-1450

Sefior:

COIBIDERALTDG QUE  Davis-Dang F. »han, domuciliado eq W2976 Farmsizad
Drive, Appleton, Wisconsin 54913; Duane Joseph Shuloski, domiciliado en 1324
Baytree Lane, MTeenah, Wizconsin 54956, v Michael I Pekocke, domiciliado en 3227
b, Country Pun Diive, Appleton, «\/ta.f.ons:in 54914, (en adelantz denominadns
conjuntamente los CEDENTES), han realizado un invento, y han (1) f(irmado
previameite una solicitud de patente de los Estados Unidos de América con reapecto al
invenio, o (2) estd contermpordneamente firmando una solicitud de Patente de los
Estados Unidos de América para dicho invento que se titula:

REDES DE CONDUCCION

y CONSIDERAIIDO QUE, QLE, -"_iml',f-'rly-c”lb1‘L’ Worldwide, Ine., una sociedad
debidaiente consiiiuida y exisients segln las leyes del Estado de Delaware y con
domicilio principal en 401 Morth Lake Streel, Meenah, Wisconsin 54956, Estados
Unido: de América, (de ahora en adelante ¢l “CESIOMNAPIO™), desea adquirir la
totalidad de los derechos, iftulos e Interds del CEDENTE sobre dicho Invento, y la
posterior Paienie o proteceién legal simular para los Estados Umidos y paises
extranjeros.

POT. COICIGUIENTE, A QUIEID PUEDA DITEREZAL: Sépase que  en
contraprestacion al pago realizado por el Cesionario a favor de los Cedentes por valor
de (US%1.00 U.3.), v a otras coniraprestacionss onerosag, cuyo racibo se acusa por el
presente, los Cedentes, por el medio del presente, venden, ceden, y transfieren a favor
del Cesionario, la totalidad y exclusividad de su derecho. titulo e intereses en el
mencionado invento, y en todas y r*ualmquiera patentes o proteccion legal similar en los
Estados Unidos vy cn sus posesiones erritoriales, y en todos y cuvalcsquicra paiscs
exiranjcros quc se vayan a obu:ncr para ¢l mencionado invento a través de la
mencionada solicitud, o de cualquier conilnmacién, continuacién parcial, division,
renovacion, sustitucion, re-examen, conversion o re-cxpedicion que sc haga al respecto,
incluyendo iodas las prérogas, o cualquier equivalente legal en cualquicr pais

ES - esPafiol

.PRCTE OFIC AL
smafloL - INGLES

RES. MINJUSTICIA 1790 - 1988



extranjero para la totalidad del término o términos para los cuales se otorgue,
incluyendo todos y cualesquiera derechos de convencion.

Los Cedenies por medio de la presenie se compromeien a que no se otorgard ni
celebrard ninguna cesidn, venta, conirato, o gravamen, que pueda entiar en conflicto con
esta cesion y venta.

Adermids, los Cedentes se compromeien a que al momenio de la solicitud escrita al
respecto, proporcionaran al cesionario todos los hechos y documentos pertinentes en
relacidon con la mencionada solicitud, el mencionado invento vy las mencionadas patentes
y equivalentes legales en paises extranjeros, que sean de conocimiento de los Cedentes
y estén disponibles para el mismo, y oportunamente fimmard y entregard al Cesionario o
sus  representanies  lewales todos vy cualesquiera  documentos, instrumentos o
declaraciones para solicitar, obtener, mantensr, expedir, prorrogar, y hacer valer la
mencionada solicitud, el mencionado invento, las mencionadas patentes y los
mencionados equivalentes en cualquier pais en que se considere necesano o deseable
llevar a cabo los fines de lo antedicho.

ENFE DE LO CUAL, el CEDEINNTE se suscribe en la fecha indicada a conitnuacidi:

(firma ilegivle) Davis-Dang H. Nhan Fecha: 19 de junio de 2008
({lima ilegible) Duane Joseph Shukoski Fecha: 19 de junio de 2008

(firma ilegible) Michael J. Rekoske Fecha: 20 de junio de 2008

Za




State of Jouth Carolina

Ottice of the Secretary of State
The Honarable Mark Hanmon
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i N
Apostille -

(Convention de La Haye du § octobre 1961)

KUATATATE

Country : United States of America
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This public document
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has been signed by Sabrina F. Scruzzs

acting in the capacity of Notary Public for the State of South Carolina,
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bears the seal / stamp of Sabrina F. Scruggs, Notary Public for the State of

South Carolina

AN

Certified

5. At Columbia, South Carolina 6. Monday, December 21, 2009

D
AT TAT)

il

bid
ITI}

Ahid!
T

14

ale

hidt
)

)

4

:'"Iv)"z Yoo

TATATI

FoR
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bears. It does nod ceriify the conient of the document for which it was issued. This certificate
is not valid if it is removed or altered in anyway whaiseever.) -
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Case #KCX-1361-CIP-CO (64349177C006)
COLOMBIA

CERTIFICATION

STATE OF SOUTH CAROLIMA )

) SS
COUNTY OF GREENMVILLE )
I harzsby certify that the attached papers constitute a trus copy of the criginal of a 2ertain
worldwids 2szsignment to Kimberly-Clark Worldwide, Inc. by Davis-Dang H. Mhan signed on
Juns 19, 2002, Duans Joseph Shukoski signed Juns 19, 2002 and Michazl J. Pebaozbe signed
on June 20, 2003 of the subject matter disclossd inan application for Lettzrs Patent of the
United States entitled

Con ctive ebs

1o niimneel

Date | ! / Tlmbthy A. Cassidy, Esquire

Swaorn to and subscriked befors me this
]Iéday of Decermber— | 2009

Zlitsns- 2 Seupe
Sabrina F. Scruggs, Notary Publis
My Commission Expiras: 4 October 20156




UEPTO 6./24./2003 Z:52:00 PM PAGE 2004 Fax Server

DORITY S MANNING, F.&.  COMRANY:R. O, EOE 1442 -

ta

UNITED STATES PATENT AND TRADEMARK OFFICE

Unper SECREVERT OF CONMERGE FOR INTELLECTUAL PROPERTC AND
DHRECTOR OF THE UNITED BT2TES PATENT ANG TRADEMARE OFFICE

R

JUNE 24, 2008 500575256/
PTAS

DORITY & MAITITIIG, F.A.
P. O. BIX 1449
GEEEIIVILLE, SC I9¢0zZ

UIIITED STATES BATELT AND TFALDEMAPRE OFFICE
IOTINE OF FPECORDATION OF ASSIGIMEUT DOCUMELNT

THE EUCLOSED
THE U.3. PATE
AVAILARLE 2T
FEFERENCED E

SIIT HMAS EELI PECOPDED EY THE ASSIGIMELT DTVIEIOU or
T AT ITE. & COMELETE MICEOFILM COPY IS
IT SEARCH FOCM Ol THE FEEL RITD FPAME ITUMEBER

ELEASE EEVIEW ALIL INFOFMATION SOITAILIED 1T THIS IOTICE. THE
THFOFMATIO] CCUITATINED 017 THIS FECOEDATION UOTICE FEFLECTS THE DATAR
EFESEIIT Il THE PATEUT A0 TFADEMAFE ASSIGIMENT SWSTEM. IF ol SH"’lULD
FILD AIlY EFFOPS OF HAVE CUBSTIONS CIICERUIING THIS IIDTICE, YWOU MAY
COLTACT THE EMPLOYEE WHOSE IIAME APPERFS Ol THIS 1OTICE AT ‘:71—"7" -3250.

PLEASE SEIID PEQUEST FOR COPRECTION TO: U.S. PRATELIT 2ITD TPLDEMARE DOFFICE,

MAIL STOP: ASSIGITMELT bEpVT' ES EFALICH, B.O. EOX 1450, RLENRIDRIA, VA 22313.

PECOFDATION DARTE: 06,/21./2008
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FEE
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4

BRIEF: ASSICIMELIT OF ASSICHOR'S TIITEFEST (5ER DOCUMENT FOF DETRILS) .
DOCFET 1UMEEF: FOX-1281-CIPE1377784US01

ASSIGNOR:

11HALT, DAVIS-DAINE H. LoT DATE: 06./1972008
ASSIGNOR:

SHUIOSIII, DURLIE JOSEPH DO DATE: 06/19/2008
ASSIGNOR:

REKOSKE, MICHAEL J. noT DATE: 06/20/2008

FIMBEERFLY-CLAFE WOrLDWIDE, IIC.

401 U'.ﬂ""l‘l- LAYTE S5TREET

NEELAH, ISCOWSIN 549256
SERIAL WUMBEFR: 12130573 FILIINS DATE: 05/30/2008
PATENT NUMBER: ISSUE DATE:

TITLE: CONDUCTIVE WEBS

P.O. Bowx 1450, slexandrla, Vimginla 223151450 - wwyi.UePTO.CoV
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USFTO G./od 200e 25200 FY FaG 400 Fax Server

DORITY % WMANNING, F.4, COMEANY:E. 0. BOX 1143 ) G
» ’ X &
II B ' PATENT ASSIGNMENT |
Electronic Version v1.1 06/24/2008

Stylesheet Version v1.1 500575256

B
l SUBMISSION TYPE: ' MEW ASSIGMNMENT

l NATURE OF COMVEYANCE: ASSIGNMENT
CONVEYING PARTY DATA
Name } ‘r Execution Date J
Davis-Dang H. Nhan |[o6/19/2008 o
[Duane Josept Shukoski 06/19/2008
Michae! J. Rekoske 06/20/2008

RECEIVING PARTY DATA

' Name: IKimberly-Clar}: Worldwide, Inc. J
Street Address: 401 North Lake Straet ]
City: Neenah
State/Country: WISCONSIN
[Postal Code: 54956 J

PROPERTY NUMBERS Total: 1

&
Property Type Number 'u;)
; ]
Application Number: 12130573 | =~
- L
CORRESPONDENGE DATA 3
4
Fax Nurnber: (884)232-7342 e
Comespondence will ke sent «ia US Mail when the fax sitempt is unsuccessiul.
Phone: 864-271-1592 1
Email: docketing@dority-manning.com
Correspondent Name: Dority & Manning, P.A.
Address Line 1: P. 0. Box 1449
Address Line 4: Greenvlile, SOUTH CAROLINA 28602
ATTORNEY DOCKET NUMBER: l KCx-1361-CIPG4377784U301 ]
NAME OF SUBMITTER: II Timothy A, Cassidy
Total Altachments: 2
source=K2¥-1251-CIP-Assignmantépage 1 .tf
sourca=KCx-1381-CiP-Assignment (2)#page1.tif
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Nban, et al, Daocket No: KCX-1361-CIP (n437778417S01)
Serial N 12/130,573 Group Art Unit: 1794
Filzd: May 30, 2008 Examiner: Unknown

For: Conductive Webs
Assignment - Joint Inventors

Commissioner for Patents
Alexandria, VA 22313-1450

Sir:

WHEREAS, Davis-Dang H. Nhan, residing at W2976 Farmstead Drive, Appleton, Wisconsin
54915; Dnane Joseph Shukoskd, residing at 1324 Baytree Lane, Neenah, Wisconsin 34956, and
Michael J. Rekoske, residing at 3227 N. Country Run Drive, Appleton, Wisconsin 54914,
(hereinafler collectively referred to as Assignors), have made an invention and have each eithar
(1) previcusly executed an application for Letters Patent of the United States of America therefor
or (2) are contemporaneously executing an application for Letters Patent of the United States of
America for the invention which is entitled: :

CONDUCTIVE WEBS

AND WHEREAS, Kimbherly-Clark Waorldwide, Inc., a corporation of the State of Delaware,
having offices at 401 North Lake Street, Neenah, Wisconsin 34936, United States of America
(hereinafter referved to as Assignee), is desirons of acquiring the entire right, title and interest in
and to said invention and under said Letters Patent or similar legal protection to be obtained
therefor in tha United States and in any and all foreign countries.

NOW, THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that in congideration
of the payment by the Assignee to the Assignors of the sum of One 11.S. Dollar ($1.00 U.S.) and
for other good and valuable consideration, the receipt and sufficiency of which is hereby
ackmowledzed, the Assignors hereby sell, assign and transfer to the Assignees the full and
excluzive right, title and interest to said invention and in and to any and all Letters Patent or
similar legal protection in the United States and its territorial possessions and in any and all
foreign countries to be obtained for said invention by said application ot any continuation,
continuatinn-in-part, divisional, rencwal, substitute, re-examination, conversion or reissue
thereof, including all extensions thereof, or any legal equivalent thereaf in any foreign country
for the full term or terms for which the saine may be granted, including any and all convention

-rights.
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The Acssignors hereby covenant that 10 assignment, sale, agreement or encumbrance has been or
will be made or entered into which would comflict with this assigmment and sale,

The Assignors fiwiher covenant that the Assignors will promptly provide, upon written request,
Assigmnee with all pertinent facts and documents relating to said application, said invention and
said Letters Patent and legal equivalents in foreign countrizs as may be known and accessible to
the Assignors and that they will promptly execute and deliver to Assignee or its lagal
represeniatives any and all papers, instruments or affidavits required to apply for, obtain,
maintain, issue, extend and enforce said application, said invention and said Letters Patent and
said equivalents thereof in any foreign country which may be necessary or desirable to carry out
the porposes thereof.

IN WITNESS WHEREOQF, the Assignors have executed this document on the date indicated
below:.

\ %\L&/OMW)‘QWW/ Datc:j; - !‘] ) Zeof

Iﬁ‘v’is@emg H.Nhan\)
sﬂ/._{'_____ Date: é/ / f/“f

Duane Josep

ek 0\ Prbelo Date:_ \gyne 20, 2008
Michael ]. Rekoske) o d 7




ESTADO DE CAROLINA DEL SUR

OFICINA DE LA SECRETARIA DE ESTADO
EL Honorable Mark HAMMOND

APOSTILLA

(CONVENCION DE LA HAYA DEL 5 DE OCTUBRE DE 1901)

-

~

. PAIS: ESTADOS UTMIDOS DE AMERICA
2. EZTE DOCUME 'TO PUBLICO A SIDO FIRMADO POF: SABRIA F

SCRUGGS , ,
5. EN CALIDAD DE: *IOTARIO FUELICO DEL ESTADG DE CAROLITA.DEL
SUR ,

4. CERTIFICADO CO< EL SELLO DE: Sabrina . Scruggs Hoiario Publico de
Carolina del Sur, '

-—

)
CERTIFICADO

5. LN Columbia, CAROLINA DEL SUR N

6. LL LUNES, 21 DE DICIEMBRE DE 2009 =

7. POFR: EL SECPETAFPIO DI ESTADG DE CAPOLI A DEL 'T:P

8. No. 80268 : -

9. SELLO: OFICINA ' X

10. FIRMA: (ILEGIBLE) & ;

Esta Aposiilla solo confirma la autoridad de la persona en el numeral 2. Esto no
significa que el conienido del documenio adjunio sca correcto o que ol Secrctario de

Estado aprucbe su contenido.

Mark Hammond, Seccretaria de Estado
Por el Secretario de Estado

" paRo
RES uNJusl cm 1790



Caso No LCX-1261-CIP-CO (64349177C0006)
Colombia

CERTIFICACION
ESTADO DE CAROLIMNA DEL SUR
Condado de GREENVILLE
Por medio de la presente certifico que ¢l documento anexo constituye una fiel copia de
la cesién hecha a favor de KIMBERLY-CLARK WORLDWIDE, INC. por Davis-
Dang H. Nhan firmado el 5 de noviembre de 2007 y Duane Josepl Shukoski firmado el
5 de noviembre de 2007 y tema divulgado en una solicitud de patente de los Catados
Unidos de América titulada
REDES DE CONDUCCION

17 de diciembre de 2009 Firmado por
Fecha Timothy A. Cassidy, Esquire

Suscrito y jurado ante i, el 17 de dicieinbre de 2009,
(Fdo.) Sabrina F. Scruggs, Notario Publico D.C.
Mi comision vence el 04 de octubre de 2015

L




OFICLIA DE MARCAS Y PATELTEZ DE LOS ESTADOS LTIDOS
Bajo la Secretaria de Comercio de Propiedad Industrial y
Director de la Oficina de Marcas y Patentes de los Estados Unidos

Cédigo de Barras *501038853 A%
14 dc diciembre de 2009

DOFITY & MAMNTING-P.A.
P.O. BOX 1449
GREENVILLE, 5C 29602

OTICTI (A DE MARCAD W PATEIITES DE LOS ESTADGS LT IDGS
YIOTIFICACTO . DE FEGISTERG DE DOCUZAETTTO DE CESION

El documento adjunto ha sido registrado por la Division de Cesiones de la Oficina de
Marcas v Paicnics de los Esiados Unidos de América, En la sala de busqueda de
cesiones s encuentra disponible una copia en microfilm completa ubicada en ¢l nimero
de carrete y marco abajo indicados.

Favor revisar toda la informacion conienida en esia noiificacidon.  La informacion
conienida en ¢sia notificacién de regisiro refleja la informacién prescnic en cl sistema
de cesiones de paienies y marcas. Si enconirara ciror alguno, o si ti tuvicra cualquicr
pregunta en relacion con esta notificacion, puede contactar al funcionario cuyo nombre
aparece en la misma en el 571-272-3350. Favor envie la solicitud de correccion a:
Oficina de Patentes vy Marcas de los Estados Unidos, Divisidén de Cesinones, Casillero
Cesiones, P.O. Box 1450, Alexandria, VA 22313.

Fecha de Registro: 12/11/2009 Carrste/Marco: 022642/0163

Ntmero de paginas: 5

Peporie: CEZIONT DEL DEPECHD DE LOS CEDENITES (VER DOTTTMLITTO
PAPA INFOPMACION ADICIONAL)
Mumero de Referencia Ho, IKCX-1361 (64349177U501)

CEDENTE:

THATL DAVIS-DATIG H. FECHA EXPEDIELTE: 11/05/2007
CEDENTE:

SHUKOSL, DUATIE JOSEPH FECHA EXPEDIETITE: 11/05/2007
CESIONARIO:

KIMBERLY-CLARK WORILDWIDE, IMNC.
401 NORTH LLAKE STREET
TWEENAH, WIZCOICIL 54956

':‘J'LiJ'IvIERO SERIAL: 11830334 FECHA DE F‘R.ESEI‘JT/'\CI'OI'J: 07/31/2007
MUMERO DE PATERTE: FECHA DE COMCESION:

TITULO: REDES DE CONDUCCION

Ay

SLEG



023642/0163 pagina 2

MAF>
DlVlblOl\ DE CES[OI\
OFICIAL DE SERVICIOS PU

1/
03

Version V 1

1.12/11/2009
VemonVl 501038853

/ BENTON, EXAMITIA

DOPA
BLICOS

CESION DE PATENTE

TIPO DE DOCUMENTO

CCORRECCION DE CESION

NATURALEZA DEL -
DOCUMENTO

. Correccion de la cesion en la primera lista del cedente
' previamente depositada en el carrete 020163 Marco
. 0176. Los cedentes aqui mencionados confirman la

L cesion. |

Datos de Recepcion

Nombre Fecha de ejecncion
DAVIS-DANG H. WKHAN 11/05/2007
DUANE JOSEPH SHUILOSIK 11/05/2007 :

Datos de la parte que Recibe

Nombre ' Kimberly-Clark Worldwide, Inc j
Direccion 1 401 Norih Lake Street )
Ciudad . Necnah J
Pais ' WISCONSIN j
Cdodigo Postal | 54956 !

Numeros de Propiedad Total: |

Tipo de Propiedad

Numero

Numero de Aplicacion

11888334

Datos de Correspondencia

Fax No:

(364)233-7342

Correspondencia debe ser enviada por correo cuando ¢l fax no osic disponible

Telétono:

c-mail:

Nombre de correspondencia:
Linea de direccidonl:

Linea de direccién 4:

Abogado Mo. de Listas
Nombre del remitente:

864-271-1592
docketing@dority-manning.com

Dority & Manning P.A

P. O. Box 1449

Greenville, SOUTH CAROLINA 29602

LCH-1361- 642491770801
Timothy A. Cassidy

1S AL

PRCIR 4




Total archivos adjuntos: 5

OO0 A

Registro: Patente Mo, 11383304 Paginal Lif

Registro: Patenie Ho. 11058234 Pagina2. uf
OO ‘V/"

Registro: Faienie No. 11665334 Faginal. il
Registro! Patente Mo, 11888334 Paginad.uf

EN LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS DE

AMERICA
Solicitantes:  Nhan, et al. Expedienis: LCXK-1361 (64349177U801)
Certal Tvo. o 11/888.33 Grupo: Art Unit, 1771
Confirmacioén:31/07/2 ()07 Exannador: desconocido
Para: REDES DE CONDUCCION

Cesidn-Inventores Conjuntos

Director de la Oficina de Patentes
Alexandria, VA 22313-1450

Sefior:

CONCIDEPATIDO QUE  Davis-Dang H. *han, domiciliado ¢n W2976 Famastead
Drive, Appletorn, Wisconsin 54915 y Duane Joseph Zhuloski, domiciliado en 1324
Baytree Lane, Tesnah, Wisconsin 54956, (ea adelanie denominados conjuatamente los
CEDENTRS), han rzalizado un invenio, y han (1) frmado previaments una solicitud de
patenle de los Fsiados Umidos de Amérca con respecio al invento, o (2) esid
f‘Olltt‘mleclu camenie {imnando una soliciind de Paientz de los Estados Unidos de
Armérica para dicho invento que se titula:

REDES DE CONDUCCION

y COMNSIDEFAT DO QUE, QUE, Ilmberly-Clart: Warldwide, Inc., una socizdad
debidaments consittuida y exisientz segln las leyes del Estado de Delawars y con
donucilio principal =i 401 Moiih Lake Siveet, Mzenah, Wisconsin 54956, Esiados
Unidos de América, (ds ahora en adslants el “CESIONATRIO”), dzsea adquirir la
totalidad de los devechos, iitulos e interés del CEDENTE sobre dicho Invento, y la
posterior Patente o protsccion legal similar para los Estados Unidos y paises
extranjeros.

POP COUSIOUIETTE, A QUIET TFLEDA TTEPEZAP: Gépase que en
contraprestacion al pago realizado por el Cesionano a favor de los Cedentes por valor
de (USS1.00 U.S.), y a oiras conirapresiacionss onerosas, cuyo recibo se acusa por cl
presenic, los Codenics. por el medio del presente, venden, ceden, y iransiieren a favor
del Cesionarnio, la ioialidad y exclusividad de su derecho, titulo ¢ inicreses en cl
mencionado invenio, y en todas y cualesquicra patenies o proteceidn legal similar en los
Esiados Unidos y on sus poscsioncs iciritoriales, y en odos y cualesquicra paises
cxtranjeros que s¢ vayan a obtencr para el mencionado invento a través de la

/)/L/




mencionada solicitud, o de cualquier continuacidn, continuacion parcial, division,
renovacidn, sustitucién, re-examen, conversion o re-expedicion que se haga al respecto,
incluyendo todas las prérmogas, o cualquier equivalente legal en cualquier pais
extranjero para la toialidad del tdomino o tériminos para los cuales se otorgue,
incluyendo todos y cualesquiera derechos de convencién.

Loz Cedenies por medio dz la presenie s¢ compromeisn a que no s¢ otorgard ni
celebrard ninguna cesidn, venia, conlraio, o gravamen, que pueda entrar en conflicto con

esta cesion y venta.

Ademas, los Cedenies se compromzien a que al momenio de la solicitud escrita al
respecio, proporcionardin al ceswnario odos los hechos y documentos pertinenies en
relacién con la mencionada solicitud, el mencionado invento y las mencionadas patentes
y equivalentes legales en paises extranjeros, que sean de conocimiento de los Cedentes
v estén disponibles para el mismo, y oportunainente finnard y sntregara al Cesionario o
sus representantes legales todos y  cualesquiera  documentos, instrumentos o
declaraciones para solicitar, obtener, mantener, expedir, prorrogar, y hacer valer la
mencionada solicitud, el mencionado invento, las mencionadas pateites y los
mencionados equivalentes en cualquier pais en que se considere necesario o deseable
levar a cabo los fines de lo antedicho.

ENFE DE LO CUAL, el CEDENTE se suscribe en la fecha indicada a continuacion:

(firma 1legible) Davis-Dang H. Nhan Fecha: 5 de noviembre de 2007
(firma ilegible) Duane Joseph Shulkoski Fecha: § de noviembre de 2007

fnc,

1
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State of Sauth Cavolina
Oftice of the Secretary of State
Che Honorable Mark Hanumond

I”)l]l

(Convention Jde La Haye du 5 octobre 1961)

TATATAT

Country : United States of America

by
1

1)
A7)

{1

This public document

AATARTERTAN
)

has been signed by Sabrina F. Scrugzs

—

i1y

acting in the capacity of Natary Public for the State of South Caralina,

105

(1)

4. bears the seal / stamp of Sabrina F. Scruggzs, Notary Public for the State of

{00y

T A

South Carolina

ahva)

\l

=
=

§

Certified

. At Columbia, South Carolina o. Monday, December 21, 2009

7. by the South Carolina Secretary of Stale

AT AT g

3. N”. 80268

's'l"":l

Al

9. Seal/Stamp 10. Signature

DA

YL

(This Aposiille only ceriifies ihe siguaiure, ihe capacity of the sizner and 1he seal or siamp it
bears. Ti docs not ceriify ihe conient of ihé document for which it was issued. This certificate
is not valid if it is removed or aliered in anyway whaisoever.) -
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Case #KCX-1361-CIP-CO (64349177C0O06)
COLOMBIA

CERTIFICATION

STATE OF SOUTH CAROQLINA )
COUNTY OF SREENVILLE ) >
| harehy certify that the attached papers constitute a true copy of the ariginal of a cartain
waorldwide Assignmeant to Kimberly-Clark Worldwide, Inc. [y Davis-Dang H. Mhan zigned on
Hovember 5, 2007 and Duane Joseph Shuboski aigi'ne-:l aon Movember 5, 2007 of the subject
matter disclosed in an applization for Letters Patent of the United States entitled

Conductive Web

li[r? 01 (00 L LA

" Date: / > Timokhy A. Cassidy, Esquirz

Sworn to and subscribed before me this

[ Nday of Decermloa— | 2009,
50.&&»:\.—-—

Sabrina F. Scruggs, Notary Publi

My Commissicon Expirzs: 4 October 2015
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DUHI MY % MANMING, F.A. COMEANV:E. O, BOX 1443 ;5%9

UNITED STATES PATENT AND TRADEMARK OFIICE -

UnpeER SECRETART oF COMMERSE FOR INTELLESTUAL PRIPERTY AND

DIRECTOR oF THE UNITED STATES PATENT snD TReDEMERE OFFICE

DECEMBER 14, 2009 > O1RSESAK
PTAS
DORITY & MAMMING, P.A.

P. O. BOX 1449
GREENVILLE, SC 29602

ULIITEL STATES P
FECOFD2

ATEIIT AND TRADEMAFE COFFICE
LIOTICE OF FPECOFDATIC A i

Ol OF ASSISIMENT DOCTMELT

THE ENCLOSED DOCUMENT HAS EBEEL FPFGPDED BY THEE ASSIGIMEIIT DIVISION OF
THE UJ.3. PATELIT AITD TPADEMARN OFDICE A OOMPLETE MICROFIL COFPY IS
AVAILABRLE AT THE ASSIGLMENT SEARCH P!"M 11 THZ FEEL ATD FrAME ITTMEE
REFERENCED BELOW.

PLEASE FEVIEW ALIL INFCFMATION COUITATIIIED Ol THIS LIOTICE. THE
TIFORMATICN COUITATIUED C11 THIZ FECOFPDATION LIOTICE FEFLECTS THE DATA
PEESENT Il THE BATENT AlD TEADEMARY ASSIGITIENT STSTEM IF YOU SHOULD
FIUD ALY EPFOFS OF HAVE QUESTIOIS COUCEFRNTIIG THIS NIOTICE, WOU MAY

571-272-2350.

’
T WHISE l1AME _-PPLA_FS Cl7 THIS 10T T
T 211D TRADEMAFRY OFFICE,
5 BTLE

FOF. CORFECTION T J.5. PATEIT

I.:LE.E.SE SELID REQ
MATL STOF: ASSIGITE HT SEFVICES BFRIITH, P.O. EBOX 1

ANIDRIR, VR 223213,

FESORDATICNT DATE: 12./11,/2008 FEEL,FFAME: 0236420163
NIMBER OF PAGES: 5
EFIEF: COFPECTIVE ASSIGIMEIT TO COPFECT THE FIPST LISTED ASSISUOR 1IAME
PEEVIOUSLY FPECOFDED <11  FEEL 020163 FFPAME 0176&6. ASSIGLIOR(S)
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Sir:

WHEFEAS, Davia-Dang H. Nhan, residing at W2976 Farmzicad Drive, Appleton, Wizconsin
54915 and Duane Jozeph Shukock, residing at 1324 Bayires Lane, Meenah, Wizconsin 54956,
(hereinafler collectively referred to as Azsignors), have made an invention and have zach either
(1) previously executed an application for Letters Patent of the United States of America therefor
or (2) are contemporancously executing an application for Letters Patent of the United States of
America for the invention which is entitled:

CONDUCTIVE WEBS

AMD WHEREAS, Kimberly-Clark Worldwide, Inc, a corparation of the State of Delaware,
having offices al 401 Marth Lake Sirzet, Heenah, Wisconzin 54936, United States of America
(herzinafier referrad to ac Aszignee), is desirous of acquiring the entire right, title and interest in
and to sald invention and under zaid Letters Patent or zimilar legal protection to be abtained
therefor in the United Stalez and in any and all foreign countries.,

NOW, THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that in consideration
of the payment by the Azsignee to the Azsignors of the sum of One U.S. Dollar ($1.00 1.5 and
for other good and valuable conzideration, the receipt and zufficiency of which is hereby
acknowledged, the Assignors hereby sell, aszign and transfer to the Assignees the full and
excluzive right, title and interest to said invention and in and to any and all Letlers Patent or
cimilar legal protection in the United Statzs and its territorial poszzessions and in any and all
foreign countries to be abtamed for said invention by said application or any continuation,
contimation-in-part, divisional, renewal, aubatilule, re-axamination, conversion or reissue
thereaf, including all extensions thereof, or any legal equivalent thereofl in any foreign couniry
for the full term or terme for which the same may be granted, including any and all convention
rights.
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The Azsignors hereby covenant that no azsignment, sale, agreament or encumbrance has
will be made or entered into which would eonflict with thie agsignment and zale.

The Assignars further covenant that the Aszignors will promptly provide, upon written request,
Aczzignee with all partinent facts and documenis relating o said application, said invention and
said Letters Patent and legal equivalents in foreign countries a3 may be known and acceszible to
the Assignors and that they will promptly @xecute and deliver o Assignee or ii3 legal
representalives any and all papers, inztruments or affidavits required to apply for, abtain,
maintain, issue, extend and enforce zaid application, caid invention and said Letters Patent and
gaid equmivalents thereol in any foreign country which may be nacessary or dezirable to carry out
the purposes thereof.
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FIG. 11

The nonwoven webe contain pulp fibers combined with conductive

fibers. In one cmbodiment, the webg are made in a wetlaid tissue making process.
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CONDUCTIVE WEBS

RELATED APPLICATIONS

The present application claims priority to U.S. Patent Application Serial Mo,

~

TUE2E 254, filed on July 51, 2007 and U.S. Patent Application Serial MNo.
12/130,673, filed on May 30, 2003,
BACKGROUND

Absorbeant articlee such as diapars, training pants, incontinence praducts,

femining hygiens products, swim underganmants, and the like convantionally
include a liquid permeable bady-zide liner, a liquid impermeable outer cover, and
an absorbent core. The absorbent corz is typically located in betwaan the outar
cover and the liner for taking in and retaining liquids (2.9, uring) exuded by the
wearer.

The absorbent core can e rmads of, for instance, superabsorbent panticles.
Many absorbent articles, especially those <ald under the tradenams HUGGIES™
by the Kimberly-Clark: Corporation, are so fficient at absorbing liquids that it is
someatimes difficult to tzll whether or not the absorbent article has been insuliad
with a hody fluid.

coordingly, various types of maisture or wetness indicators have bean

suggested for use in absorbent articlzs. The watnass indicators may includs alanm
devices that are designed to assist parents or attendants identify a wet diaper
condition early on. The devices can produce an audible signal.

In the past, forinstance, wetness indicators have includsd an open circuit

incarporated into the absorbent articlz that is attached to a power supply and an
alarm device. Whan a conductive substancs, such as wing, is detected in the

abzorbent article, the open circuit becomas closad causing the alarm device to
activate. The open circuit may comprise, for instance, two conductive lements
that may be made from a metal wire or foil.

Problems have bean experienced, howaver, in efficiently and reliability
incarporating wetness indicators into absorbent articles at the process spesds at
which abzorbent articles are produced. Thus, a nesd exists for impraved watneszs

sznzors that can be easily incorporated into absorbent articles.
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In addition, a nead also exists far conductive elemants for use in a wetnass
indicator that are made from non-matallic materials. Incorporating metallic
componants into an absorbant articls, for instance, may cause variouz problems.
For instance, once the absorbent articlzs are packaged, the absorbent articlzs are
typically exposad to a metal datectar to @nsurs that no metallic contaminants hava
accidentally been includad in the package. Making the conductive elements of a
wetness indicator from a metal, howaver, may sauss a matal detectar to indicats a
falze positive. The incorporation of metal conductive elements into an absorkbeant
article may alsa cause problems when the wearar is attzmpting to pass through a
security gate that alza includes a metal detector,

SUMMARY

The prasent disclosure is generally directed to a conductive nonwaven webh
that may be used in numsrous applications. For examplz, in ons embadiment, the
nonwaovan wel may be used to form conductive elements of a wetness sensing
devics incorporated into an absorbent artizlz. In one embodiment, the conductive
nonwaven wel contains a substantial amount of pulp fibers combined with
conductive fibers and is formed through a tissue making process. Tha resulting
web, which may have many similar propsrties to a tissue web, can then be sasily
incorporat=d into an absorbent article during ite manufacture for forming an open
circuit within the articlz. For examplz, in ons 2mbodiment, two strips or Zones of
the conductive nonwaven web ars incorporated into an absorbent articla for
forming an open circuit. When a conductive substance sxdends between the two
stripe or conductive zones, a signaling device may be activated that producss 2
signal for indicating the presence of the conductive substance.

In one embodiment, for instance, the nonwoven material of the pregent
disclosurs camprises a nonwoven base web containing pulp fibers in an amount of
at least about £0% by weight. The nonwoven base web further comprises
conductive fibers in an amount of at least 1% by weight, such as at lsast 2% by
weight. Faor instance, the conductive fibers may be present in the nonwoven base
weh in an amount sufficient for the kase web o be condustive in at lzast one
dirsction and in at least one zone. The conductive fibers incorporated inta the
base web may comprise, for instance, carbon fibers, metallic fibers, polymeric
fibers containing a conductive material, or mixtures thereof.

2
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In one embodiment, it may ke desirable to incorporate and concentrate the
conductive fibers within a certain layer of the bage web. For instance, the hasa
weh may comprise a singlzs ply web containing distinet layars of fibers, The base
wel:n', for instance, may include at lzact a first layer and a second layar. The
conductive fibers may all be contained within the se mnd layer.

In one particular embodiment, for instance, the single ply wel can contain a
third layer of fibers in addition to the first lay=r and the second laysr. The second
layar, containing the conductive fibers, may be positionad in betwaen the first layar
and the third layzr. The first layer and the third layer, for instance, may comprise
pulp fibers while the second layer may comprise a mixture of the conduactive fibers

and pulp fibers, In this mannar, the base wab maintains a soft and nonabrasiva
feel while containing conductive fibers in an amount sufficiznt for the base wab to
conduct electricity.

As describad above, in cne emmbodiment, tha conductive fibers may
comprise carbon fibers. The carbon fibers, for instance, may be formed from
[:-olya-zrylonitrile. The carbon fibers may comprige chopped fibera that have a
length of from about 1 mm to aboul 12 mim, such as from about 3 mm to about
6 mm. Thea fibers can have a diametar, for instancs, from abaout 2 micrans to about
16 microns, such as from about 5 microns to about 10 microns.

In addition to pulp fikers and conductive fibers, in one embodiment, the
base web can further contain synthatic or polyrneric fibers made from a
tharmaplastic material. By incorporating a thermoplastic fiber inta the hase web,
the base wab may be stronger and/or may e amenablz to thermal bonding to
other components, such as other webs and matsrials.

Thz manner in which the conductive nonwoven webs of the present
digclosure are formead can vary diepending upon the particular application. lin ane
embodiment, for instance, the nonwoven base wab may comprise a watlaid weh
madz according to a tissuemaling process. The watlaid wely, for instances, may
comprise an uncrepad web, such as an uncraped through-air dried wzh.

In an altarnative embodiment, the nonwaven web may ba mada by
depositing an aquecus suspension of fibers onto a poraus forming surfacs 1o fonm
awet web. The aguecus suspension of fibsrs may comprise pulp fibers and
conductive fibars. The conductive fibers, for instance, may be present in the

3
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agueous suspension in an amount of at least about 2% by weight bazed upon the
weight of all fibers present. The wet web may be placed on the surface of a
rotating heated Yankes drysr and dried. In accordance with the present
dizclosure, the dried wab can ba removed from the surface of the Yanbes dryer
drum without creping the welbs. I ane embadiment, for instance, a release agent
may b applisd to the surface of the drum in order to facilitats removal of the web.

In still another embodiment, a wet formed web as described above may be
presssd against consecutive multiple drying cylinders in order to dry the wal, In
this embodiment, for instancs, the wel: may contact at least five consecutive drying
cylindera. The web may be wrapped around the cylindezrs at least about 150°,
such as at l=ast about 150°. When contacting the surface of the drying cylindzrs,
the web may be pressed into engagerment with the surface by a fabric. When
pressed against the multiple drying cylinders, the web may become densified while
it drize. In this embodimant, for instance, the resulting web may have a bulk of
lezs than about 2 co/, such as less than about 1 cofy, such as less than about
0.5 colg.

Conductive nonwavan webs as described above rnay be incorporatzd into
varicug laminates as desired. For sxample, in one embodimeant, a conductive
nonwoven base wab made in accordancs with the prasent disclosurs may be
aminatad to a polymer film or to a nonwaovan web, such as a spunbond wah or a
meltblown web.

In one embodiment, a single ply base web may bz formed having twa
diztinct layers of fiber. For instancs, the base web may includs a first layer
containing pulp fibers and a second layer containing pulp fibers combined with
aonductive fibers. In one embodiment, the single ply wab can be laminated to an
identical web. For exampls, the conductive fiber [ayers may be laminated togethar
or, altzrnatively, the pulp fiber layars may be laminated together.

Althaugh the nonwoven materials described above have many diffierent
uses, in one embodiment, the materials can be incorporatzd into an absorbent
articlz. The absorbent artichz may comprise a chassiz having an outar cover, an
absorbent structurs, and a linsr. The absorbant structure, for instance, may be
positionad in between the outer cover and the liner. Depending upon the article,
the chagsis may include a crotch ragion positioned in between a front region and =

4
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back region. The front region and the back: region may defing a waist region
therebetween.

In accordanas with the present disclosure, the absorbent anticls can further
include a wetness sensing device that is activated when a conductive substances iz
detectzd in the absorbent articlz. The watness sensing device includzs at [east
one conductive elemant, such as a pair of spacad apart conductive slemants in
communicatian with a signaling davics. The conductive elements may form an
apen circuit within the absorbent articls and may be mads from a conductive
nanwoven web comprising a mixture of pulp fibers and conductive fibers. When a
conductive substance (such as urine) is contactad with the conductive elements,
tha open circuit becomes closed causing the signaling davics to produce a signal
indicating the presznce of the conductive substance

The first and second conductive slements contained within the wetness

senaing device may be separate and distinet strips or structures or may be
contained in a single nonwoven web, For instance, in one embodiment, the
nonwoveEn webk may include conductive zones that comprise the first and second
conductive elements.

As deacribed, the conductive elements may comprise a wat laid web
containing pulp fikers combined with carbon fibers. The nonwoven wah may
contain the condustive fibers in an amount sufficiznt so that at lzast one zone of
the nonwaoven web has a resistance of less than abaut 1500 Ohms/Square, such
ag le33 than akout 100 Ohms/Square, such as less than about 20 Ghins/Square,
such as less than about 10 Ohms/Square.

Othar features and aspects of e pressnt invention ara discusesd in greater
detail helow.

BRIEF DESCRIPTION OF THE DRAWINGS

A full andl enabling disclosure of the present invention, including the best

maode thereof to one of ordinary skill in the art, is set forth mare padicularly in the
remainder of the spacification, including reference to the accompanying figures in
which:

Figurz 1 is a sidz view of one embodiment of a provess for forming multi-

layerad webs in accordance with the present disclosurs;
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Figure 2 is a zide view of onz embadiment of a process for forming
uncreped through-air drizd wabs in accordance with the present disclosure,

Figurz 5 is a rear perspactive view of ane embadiment of an abaarbent
articlz made in accordancs with the present disclosure;

Figure 4 is a front perspective view of the absorbent articl illustrated in
Figure 3;

Figure 5 is a plan view of the absorbent article shown in Figure 2 with the
article in an unfastzned, unfolded and laid flat condition showing the sudace of the
articlz that faces away from the wearer;

Figure € ie a plan view similar to Figure & showing the surface of the
abacrbznt article that faces the wearer when worn and with portions cut away to
show underlying features;

Figure 7 is a parspective view of the embaodiment shown in Figurs 3 further
includling aneg embadiment of a signaling device,

Figure & is a perspective view of one embadimant of a conductive
nonwoven web madea in accordance with the present disclosurs including diffsrant
zones of conduction;

Figure 9 is a side view of ansthar embodimeant of a process for forming
conductive webs in accordances with the present disclosure;

Figure 10 is a side view of still ancther embodiment of a process for forming
conductive webs in accordance with the present disclosure;

Figure 11 i3 a perspective view of ane embadiment of a laminate made in
accordance with the present disclosurs;

Figure 12 iz a crosz-zectional view of another ambadiment of a laminata
made in accordance with the present disclosurs;

Figure 12 is a cross-sectional view of still another embaodiment of a laminate
madz in accordance with the prezent disclosurs; and

Figure 14 is a cross-sactional view of still another embaodiment of a laminate
mads in accordance with the present disclosura. .

Rapeat use of reference characters in the present specification and
drawings is intended to represent sames or analogaous featurzs or elernznts of the

present disclosure,
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DETAILED DESCRIPTION

Itis to be undarstood by one o ordinary skill in the art that the present

dizcussion iz a description of exemplary 2mbodiments anly, and is not intendaed as
limiting the broader aspects of the present disclosure.

In gzneral, the present disclosurs is ganerally directed to nonwoven wabs
containing conductive fibers. The conductive fibers can be incorporated into the
web, far instancs, such that the web is slectrically conductive in at least one zons.
For instance, the nonwoven welb can be made so that it is capable of sarrying an

electric current in the length dirzction, in the width direction, or in any suitable
direction.

In accordance with the present disclosurs, the conductive nonwovan wabs
can contain a substantial amount of pulp fibers and can be made using a tissue
making procsss. For inztance, in one embadimant, the canductive fikers can be
combinad with pulp fibars and water to form an agueous suzpenzion of fibars that
is than depogitad onto a porous surfacs for forming a conductive tizsue web, The
conductivity of the tissus waeb can be controllad by selecting particular conductive
fibers, locating the fibars at particular locations within the web and by controlling
various other factors and variables. In one embodiment, for instance, the
conductive fibers incorporated into the nonwoven web comprise chopped carban
fibers.

Manwoven webs mads in accordance with the present disclosura may be
used in numerous diffsrent applications. For instancz, in onz embodimeant, the
conductive nonwoven material may be incorporated into any suitable alectronic
davice  Forinstance, tha nonwaven wab can be used as a fuel cell membrane, as
a battery electrods, or may be used in printad electronics. For exampls, in one
particular embodiment, the conductive fibers may form a patterned circuit within
tha bhase webas for any suitable end use application.

In ana particular embodiment, for instanas, the conductive nonwaven wabs
mads in acesrdances with the present disclosurs may be used to form welness
sensing davices within akbsorbant articles, The wetness sensing davice, for
instanca, may be configured to @emit a signal, such az an audible signal and/or a
vigible signal, when a conductive substance, such as wring or fecal matter, is
detzoted in the absarbent article. In one embodiment, for instance, ong ar mare

7
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nonwaoven wehs made in accordance with the present disclosurs can be
configured to form conductive zlements within an absorbant article for erzating an
opan cireuit that is configured to close whan a conductive substanae iz present in
the article.

& The abscorbent articls may be, for instance, a diapar, a training pant, an
incantinence product, a femining hygiene product, a madical garment, a bandage,
and the like. Generally, the absorbent artizles containing the opsn cirouit ars
dizposalle meaaning that they are designed o be discarded aftzr a limited use
rather than bzing laundsred or otherwise restored for reuse.

10 The open circuit contained within the absorbent articles made from
nonwoven wehs of the present disclosurs is configured o be attachad to a
signaling davice. The signaling device can provide power (o the open circuit while
alac including some type of audible and/or visible signal that indicates to the user
thz presence of a bady fluid. Although the absorbent article itsalf is dispozable,

15 the signaling device may be reuzable from articls to articls.

As described above, the base wabs of the present disclosure are made by
combining conductive fibers with pulp fibers to form nonwoven webs. In one
embodiment, a tissue making process is used to form the webs.

The conductive filers that may be used in accordancs with the prasent

20 disclosure can vary depending upon the particular applization and the desirsd
rasult. Conductive fibers that may be uzed to form the nonwoven weks include
carbon fibers, metallic fibers, conductive polymeric finars including fibers made
from conductive polymars or polymsric fibers containing a sonductive material,
metal coated fibers, and mixtures thereof. Matallic fibers that may be usad

25 include, for instance, coppar fibers, aluminum fibers, and the like. Polymeric fibers
containing a conductive material include thermaoplastic fibhers coatad with a
conductive matsrial or thermaoplastic fibers impregnated or blendezd with a
conductive material. For instance, in one ambodiment, thermaplastic fibers may
be used that are coated with silver,

2 The conductive fibers incorporated into the nonwoven material can hava
any zuitable length and diameter. In one embodiment, for instance, the conductive

fibers can have an aspect ratio of from about 10001 to about 1,000:1.
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The amount of conductive fibers contained in the nonwoven web can vary
based on many differant factors, such as the type of conductive fiber incorporated
into the web and the ultimate and use of the web. The conductive fibers may ba
incorporated into the nonwoven wel, for instance, in an amount from about 1% by
weight to about 90% by weight, or even grzater. Forinstance, the conductive
fibers can be prasent in the nonwovan web in an amount from about 2% by weight
to akout 60% by waight, such as from akaut 3% by weight to about 20% by weight.

Carbon fibers that may bz used in the present disclosure include fibers
maclz entirely from carkon or fibers containing carbon in amounts sufficient <o that
the fibers arz elactrically conductive. In one embadimeant, for instancs, carkbon
fibers may be used that ars formed from a polyacrylonitrile polymer. In particular,
the carbon fibers are formed by heating, oxidizing, and carbonizing polyacrylonitrile
polymer fibers. Such fibers typically have high purity and contain relatively high
malecular weight molecules, For instance, the fibers can contain carbon in an
amount greater than about 90% vy weight, such as in an amount greater than 93%
by weaight, such as in an amount greater than aboul 95% by weight.

In arder to form carbon fibers from polyacrylonitrile polymer fibers, the
palyacrylonitrile fibers are first hegated in an oxygen snvironment, such as air,

While heating, cyana sites within the polyacrylonitrite polymer fonm repeat cyclic
units of tatrabiydropyriding. As heating continues, the polymer begins to aridata,
During oxidation, hydragen is released causing carbon to form arcmatic ringa.

After oxidation, the fibers ars then further heated in an oxygen starvac
environment. For instance, the fibers can be heated o a tamperature of greater
than about 1200°C, such as greater than 1400°C, such as fror about 1300°C to
about 1500°C. During heating, the fibers undergo carbonization. During
carbonization, adjacent polymer chains join together to form a lamaliar, bazal
plane structure of nearly pure carbon.

Palyacrylonitrile-based carbon fibers are availablz from numsrous
commercial sources, Forinstance, such carbon fibers can ke obtained from Toho
Tenax Amearica, Inc. of Rockwood, Tennesses

Other raw materials used to mak:z carbon fibers are Rayon and patralaum

pitch.
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Of parlicular advantage, the formad carbon fibers can be chopped to any
suitablz length. In one embodimeznt of the present disclosurs, for instance,
chopped carbaon fibers may be incorporatzd into the baze welb having a length of
from about 1 mm to about 12 mm, such as from abiout 3 mm to about 8 mm. The
fibers can have an average diameter of from about & microns to about 15 microns,
such as from about & microns to about 10 microns. In one embodimant, for
instance, the carbon fibars may have a length of about 2 mm and an average
diameter of about 7 microns.

In one embodimant, the carion fibers incorporated into the nonwoven base
wehs have a watsr soluble sizing. Sizing can be in ths amount of 0.1 - 10% by
weight. Watsr soluble sizings, can be, but not limited to, polyamide compounds,
spoxy rasin ester and poly(vinyl pyrralidons). In this manner, the sizing is
dizsolved when miing the carbon fibers in water to pravide a good disparsion of
carbon fibers in water prior to forming the nonwaven web.

In forming conductive nonwoven webs in accordances with the present
disclosure, the above conductive fibers ars combined with other fibers suitabls for
use in fissue making processes. The fibers combined with the condudctive fibers
may comprise any natural or synthietic cellulosic fibere including, but not limited to
nonwoody fibers, such as cotton, abaca, Fenaf, sabai grass, fla-, esparto grazs,
straw, jutz hemp, bagasae, milkweed flozs fibers, and pinsappls leaf fibers, and
woody or pulp fibers such as those abtained from deciduous and coniferous trees,
including softwood fibers, such as northern and southern softwaod braft fibers;
hardwond fibers, such as sucalyptus, maple, birch, and aspen. Pulp fibers can be
prepared in high-yisld or low-yizld forms and can be pulped in any known method,
including kraft, sulfite, high-yield pulping methods and other known pulping
methods. Fibers prepared from organosolv pulping mathods can alzo be usad,
including the fibers and methoda disclossd in U8, Patant Mo, 4,793,393, izsued
Dec, 27, 193¢ to Laamanen <t al.; U.S. Patent Mo, 4,594,150, issued Juns 10,
19586 to Chang =t al.; and U.S. Patenl No. 3,555,104, Useful fibers can also be
producad by anthraquinone pulping, sxemplifizd by .S, Patent Mo, 5,595,623
issued Jan. 21, 1997, to Gordon et al.

A portion of the fibers, such as up to 50% aor less by dry weight, or from
about 5% to abaout 305 by dry weight, can be synthetic fibers such as rayon,

10
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polyclefin fibers, polyestar fibers, polyvinyl aleohal fibers, bicomponznt sheath-core
fibers, multi-component bindesr fikers, and the likbs, An exemplary polyathylzna
fiber is Pulpex®, available from Hercules, Inc (Wilmington, DE). Synthetic
callulose fiber types include rayon in all its vavieties and other fibers darived from
viscose or chemically-nmiadified cellulose.

Incorporating thermaoplastic fibers into the nonwoven web may provide
various advantages and benefits. For exampls, incorporating thermaplastic filbers
int> the wsb may allow the webs to be thermally bondad to adjacent structures
For instancs, thez wabs may be thermally bondad to other nonwaven materials,
stch as a diaper linsr which may comprise, for instance, a spunbond web or a
meithlown weh.

Chamically treatzd natural cellulosic fibers can also be used such as
mercarized pulps, chamically stiffened or crosslinked fibers, or aulfonatad fibers.
For good mechanical properties in using papermaking fibers, it can be desirable
that the fibars be relatively undamaged and largely unrefined or only lightly refined,
Mercerized fibers, regensratad cellulosic fibers, cellulose produced by micrabes,
rayon, and cther cellulosic material or cellulssic derivatives can be usead. Suitable
fibzrs can alss include recycled fibers, virgin fibers, or mives theraof. In certain
embodiments, the fibers can have a Canadian Standard Freenzsz of at lzast 200,
more spacifically at least 00, more specifically still at least 400, and most

specifically at least 500,

Othear papermaling fibars that can be usad in the present disclosurs include
paper broke or recycled fibers and high yield fibers. High yield puli fibers are
those papermaking fibers producsd by pulping processes providing a yield of
about GE% or greater, mare specifically about 75% or greater, and still more
epacifically about 75% to about 95%. Yisld is the resulting amount of proceseed
ihi

—

e|,|

3 expressed as a percentage of the initial wood mass. Such pulping

processes include bleached chemitharmomechanical pulp (ECTMP),

chamitharmomechanical pulp (CTMP), pressure/pressure thermomsachanical pulp
(PTMP), thermomechanical pulp (TMP), thermomachanical chemical pulpx (TMCF),
high yield sulfitz pulps, and high yisld Fraft pulps, 2l of which lzave the rezulting
fibers with high lzvels of lignin, High yield filbers are well Enown for their stiffness
in both dry and wet states relative o typical chamically pulped fibers.
11
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In genaral, any process capables of fonming a lissue web can be utilized in
forming the conductive web, For saampls, a paparmaking process of the present
disclosure can wilize =mbossing, wet pressing, air pressing, through-air drying,
uncrepad through-air drying, hydroentangling, air laying, as wall as other staps

5  knownin the art. The tissue web may b formed from a fiber furnish containing
pulp fibers in an amount of at lsast 50% by weight, such as at lzast 50% by weight,
such as at least 70% by weight, such as at least 20% by weight, such as at least
90% by weight.

The nonwaoven weks can also be pattern densified or imprinted, such az the

10 tiseue sheats disclosed in any of the following U.S. Patent Mos.: 4,514,345 issued

an April 20, 1935 to Johnson et al.; 4,523,229 issusd on July 9, 1935, to Trakhan;

|
3

5,095,527 issued o March 24, 1992; 5,260,171 issuzd on Movember 9, 1992, to

¢

Smurkoski et al.; 5,275,700 izsued on January 4, 1994, (o Trokhan; 5,328,564

issuad on July 12, 1994, o Rasch et al.; 5,354,229 issusd on August 2, 1994, to
15 Trobhan et al; 5,431,738 issusd on July 11, 1995, to Rasch &t al.; 5,495,824

izsued on March &, 1996, to Stelfjes, Jr. et al,; §,500,277 issu=d on March 19,

19595, to Trokhan et al.; 5,514,525 issued on May 7, 1993, to Trakhan st al,;

5,554 467 izsued on Septembar 10, 1996, to Trokhan et al.; 5,565,724 issued on
Oictober 22, 1926, to Tralkhan et al.; 5,624,790 issw=d on Aprit 2%, 19237 (0

DG DT

20 Trokhan et al; and, 5,628,376 issued on May 13, 1997, {0 Ayers &t al, the
dizclosures of which ars incorporated herein by refarance to the extent that they
ars non-contradictory herewith, Such imprinted tissus sheets may have a netwaork
of densified regions that bave baen imprintzd against a drum dryer by an

imprinting fabric, and regions that are relatively less densifisd (2.9, "domes” in the

28 Aissue shest) corresponding to deflection conduits in the imprinting fabric, wherain
the tissue sheet superposad over the daflsction conduits was deflectad by an air

pressure diffzrential across the deflection conduit to form a lower-dengity pillow-
like region or dome in the tissue shaet.

The tissue web can also be formed without a substantial amaount of inner

[y
e’

fiber-to-fiber bond strength. In this regard, the fiber fumish used to form the basz
webh can be treatzd with a chemical debonding agent. The debonding agant can
he added to the fiber slurry during the pulping process or can be addsd dirsctly to
the headbox, Suilable debonding agents that may be used in the present

12
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digclosure include cationic debonding agents such as fatty dialbyl quatsrnary
amine salts, mona fatty alkyl teﬂiaw amine salts, primary aming salts, imidazaline
fuaternary salts, silicone quaternary salt and unsaturat=d fatty alkyl amine salts.
Other suitable debonding agents are disclozad in U.S. Patent No. 5 520,265 1o

5 Kaun which is incorporated harzin by reference. In particular, Kaun disclozes the

use of cationic silicone compositions as debonding agents.
In ong embodiment, the debhonding agent used in the process of the present
disclosure is an organic quaternary ammoniurm chloride and, particularly, a
gilicone-hased aming zalt of a quaternary ammonium chloridz. For example, the
10 debonding agent can ba PROSOFT® TQ1002, marketad by the Heroules
Corporation. The debonding agent can be added to the fiber slurry in an amount
of from akout 1 kg per metric tonne to about 10 kg per metric tonns of fibers

present within the slurry.

In an altarnative eambodiment, the debonding agent can be an imidazoline-
15 bazed agent. The imidazoline-basad debonding agent can be abtained, for
instance, from the Witco Corporation. Thz imidazoline-based debonding agent

can be added in an amount of betwaen 2.0 to about 15 kg per metric tonne.
In ane embaodimant, the debonding agent can be added to the fiber furnish
according to a process as disclosed in PCT Application having an International
20 Publication Na, WO 99/34087 filed on Decernber 17, 1295 or in PCT Published
Application having an Intzrnational Publication Mo, WO 00/66555 filad on April 23,
2000, which are both incorporated herzin by reference. In the above publications,
a process is disclosed in which a chemical additive, such as a debonding agsent, is
adsorbed onto cellulosic paparmaking fibers at high levels. The process includas
25 the steps of treating a fibear slurry with an axcess of the chamical additive, allowing
sufficient residence time for adsarption to occur, filtering the slurry to remove
unadsorbed chemical additives, and redispursing the filtered pulp with fresh watar
prior to forming a nonwoven web.
Wet and dry strength agents may also be applizd or incorporated into the
20 basa sheet. As usad hersin, “wet strength agents” refer to materials uzed (o
iromiobilize the bonds betwasn fibers in the wet state, Typically, the means by
which fibers are held together in paper and tissue products involve hydrogen
bonds and semetimes cambinations of hydrogen bonds and covalent and/or ionis
13
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bonds. In the prasent invention, it may be useful to provide a matarial that will
allow bonding of fibera in such a way as to immaobilize the fibzr-to-libar boand points
and make thern resistant to disruption in the wat state.

Any material that when added to a tissue sheet or sheet results in providing
the tiszue shest with a mean wet gecmetric tensile strangth/idry gaometric tensile
strength ratio in sxcess of akbout 0.1 will, for purposes of the present invention, b2
termead a wat strength agent. Typically these matsrials ars termed zither as
parmanant wet strength agents or as "temporary” wet strenagth agernts. For the
purposes of differentiating permanent wet strength agents from temporary wet
strength agents, the permanent wet strength agents will be defined as those resing
which, when incorparated into paper or tissue products, will provide a paper or
tiszue product that retains more than 50% of its original wat strength after
exposure to water for a period of at least five minutze. Temporary wet strength
agents are those which show abaout 50% ar less than, of their criginal wet strength
afizr being saturated with water far five minutes. Both classes of wet strength
agents find application in the present invention. The amount of wel strength agent
added to the pulp fibers may he at least about 0.1 dry waight percent, more
specifically about 0.2 dry weight percent or greater, and still more specifically from
about 0.1 to about 3 dry weight percent, based on the dry weight of the fibers.

Permanant wet strength agznts will typically pr-:-vide a more or lzss long-
term wat resilience 1o the structure of a tissue sheet. In contrast, the temporary
wet strength agents will typically provide tissue sheet structuras that had low
density and high resiliznces, Lot would not provids a structurs that had long-term
resistance to exposure to water or body fluids.

The temporary wet strength agents may be cationis, nonionic or anionia.
Such compounds include PAREZ™ @31 NC and PAREZ® 725 temporary wat
strength resins that are cationic glyorylated polyacrylamide availabls from Cytec
Industries (West Paterson, New Jersay). This and similar resins are describad in
U.&. Patent No. 3,555,932 issued un January 19, 1971, to Cozcia el al. and U5
Patent No. 3,556,933, issued on January 19, 1971, to Williamz &t al. Harcobond
1366, manufactursd by Herculss, Ins., located at Wilmington, Delawars, is another
commercially available cationiz glyorylated polyacrylamids that may be uzed in

wrdance with the presant invention. Additional examples of tmporary wet
14
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strength agents include dialdehyde starches such as Cobond® 1000 from Mational
Starch and Chamical Company and other aldehyde containing polymsrs such as
those describad in U.S. Patent Mo, 6,224,714, issued on May 1, 2001, o
Schroeder et al.; WS, Patent Mo, 6,274,667, issuad on August 14, 2001, to
Shannon =t al; U.S. Patent No. 287 418, issued on September 11, 2001, to
Schroeder et al.; and, U.S. Patent No. & 265 687, issusd on April 2, 2002, to
Shannon et al., the disclosures of which are harein incorporated by reference to
the extent they are non-contradictory herewith.

Permanent wet strength agents comprising cationic oligomeric or polymeric
resins can be used in the present invention. Polyamids-polyamine-spichlorohydrin
type resing such as FYMEMNE £567H sold by Herculzs, Inc., located at Wilmington,
Delaware, arz the most widely used permanent wet-strength agents and are
suitable for use in the present invention. Such materialz have been described in

—-—vp-'

tha follc:wing U.S. Patent Nos.: 3,700,623, issuad on October 24, 1972, to kzim;

-y ——

2,772,076, issusd on Novenber 13

| 'l:..' t-»lu.lm \‘1..55 '-'8 iasued on

December 17, 1974, o Pelrovich et al.; 2,200 328, issued an August 12, 1975, to
Petravich &t al.; 4,129 525 issuad on December 12, 1978, to Petrovick &t al,;
147,885, issued on April 2, 1979, to Petrovich <t al.; and, 4,222,921, issued on
Septembezr 16, 1920, to van Eenam. Other cationic resins includs
polyethylenimine resins and aminoplast resins obtained by reaction of
formaldehyde with melamine or urea. It can be advantagzous to use both
permanent and temporary wet strength resins in the manufactura of lissue
products.

Dry strangth agents are well known in the arit and include bot are not limited
to madified starches and other polysaccharides such as cationic, amphotzric, and
anionic starches and guar and locust bean gums, madified polyacrylamides,
carborymethyleellulose, sugars, palyvinyl aleohol, chitosans, and the like. Such
dry strength agents are typically added 10 a fiber slurry prior to tissue shest
formation or as part of the creping package.

Additional types of chemicals that may be added to the nonwoaven web
include, but is nat limited to, absorbency aids usually in the form of cationie,
anionic, or non-icnic surfactants, humectants and plasticizers such as low
motecular weight pelysthylene glycals and polyhydroxy compounds such as

15
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glyeerin and propylane glycol. Materials that supply skin health benefits such as
mineral oil, alos extract, vitamin E, siliconz, lotions in gensral and the libe may also
he incorporated into the finished products.

In genzral, the procucts of the present disclosure can be used in
conjunction with any known materials and chemicals that are not antagaonistic to its
intended use. Examples of such materials include but are not limited to baby
powder, baking soda, «:helating agents, zeolites, perfumes or other ador-masking
agents, cyolodevtrin compounds, oxidizers, and the like. Of particular advantage,
whizn carbon fibars are used as the conductive fibers, the carbon fibars alao serve
as odor absorbents. Superabsorbent particles, synthetic fibers, or films may also
be employed. Additional options includs dyes, optical brighteners, humsstants,
emollients, and the like.

MNonwoven wehs mads in accordance with the present disclosurs can
include a single homogenzous layer of fibers or may include a stratified or layered
construction. For instance, the nonwoven web ply may includs two or three layers
of fibers. Each layer may have a different fibsr composition. For example,
referring to Fig. 1, one embodiment of a device for forming a multi-layersd
stratified pulp furnish is illustrated. As shown, a three-layered headbo: 10
ganarally includes an upper haad box wall 12 and a lower head box wall 14,
Headbox 10 further includes a first divider 16 and a s=cond divider 18, which
geparats three fiber stock layars.

Each of the fiber layers comprise a diluts aqueous suspension of fibers,
The particular fibars contained in sach laysr generally depends upon the product
being formed and the desired results. In one embodimant, for instance, middle
layer 20 containg pulp fibers in combination with tha conductive fibiera. Quter
layzrs 22 and 24, on the other hand, can contain only pulp fibers, such as
softwood fibers and/or hardwood fibers,

Placing the conductive fibers within the midadle layer 20 may provide various
advantages and benefits. Placing the conductive fibers in the centzr of the weh,
for instance, can produce a conductive material that still has a soft feel on its
surfaces. Concentrating the fibars in wne of the layers of the wab can also improve
the conductivity of the material without having to add great amourits of the
conductiva fibers. In one embodimant, for instance, a thres-layered web is fommed

16
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in which each laysr accounts for from about 15% to about 40°% by weight of tha
web. The outer layers can be made of only pulp fibers or a combination «f pulp
fibars and thermoplastic fibers. The middle layer, on the other hand, may contain
pulp fibers combined with conductive fibers. The conductive fikers may be
5  containzd in the middle layar in an amount from about 10% to about 90% by

weight, such as in an amaount from about 20% to about 0% by wesight, such as in
an amount from akbout 40% to about 60% by weight.

An endlzss travasling forming fabric 26, suitably supparted and driven by
rollz 28 and 30, recsives the layerad paparmaking stock: issuing from hzadbox 10.

10 Onee retained on fabric 26, the layered fiber suspension passes waler through the

fabric as shown by the arrows 32, Watsr removal is achisved by combinations &
gravity, centrifugal force and vasuum suction depending on the forming
configuration.

Forming multi-layered paper webs is also described and disclozed in U.S

15 Patent No. 5,129,955 to Farrington, Jr., which is incorporatad hersin by reference.

Once the agqueous suspansion of fibers is formad into a nonwavan web, the
web may be processad using various tzchnigques and methods. For exaniple,
referring to Fig. 2, shown is a method for making uncreped, throughdried tissue
sheests. In one embodiment, it may be desirable to form the nonwoven web using

20 an uncreped, through-air drying process. Itwas found that creping the nonwaven
web during formation may cause damange to the conductive fibers by destroying
the network, of conductive fibers within the nonwoven weab. Thus, the nonwoven
web becomes non-conductive.

For simplicity, the various tengioning rolls schematically used to define the

P
n

£ several fabric runs are shown, but not numbered. It will be appraciated that
variations from the apparatus and meathad illustralzd in Fig. 2 can e mads without
departing from the genzral process. Shown is a twin wire formesr having a
papermaking headbox 34, such as a layered headbox, which injects or deposits a

stream 36 of an aqueous suspension of papermaking fibers onto the forming fabric

[
A“l
2o

38 positioned on a fonming roll 39. The forming fabric serves to suppart and cary
the newly-formed wet web downstream in the process as the web is partially

dewatered to a consistency of about 10 dry weight percant. Additional dewatering
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of the wet web can be carisd out, such as by vacuurn suction, while the wet web
is supported by the farming fabric.

The wat wzb is then transfarrad from the forming fabric to a transfer fabric
40. In one optional emboditment, the transfer fabric can ba traveling at a slowear
spaed than the forming fabric in order to impart increased stretch into the web.
This is commaonly referrsd to as a “rush” transfer. The relative speed difference
batween the two fabrics can be from 0-15 percent, more spacifically from about 0-8
rercent. Transfer is preferably carrizd out with the assistance of a vacuum shoe
42 such that the forming fabric and the transfer fabric simultanzously converge and
divergs at the lzading =dge of the vacuum slot.

The web is then transferred from the transfer fabric to the throughdrying
fabric 44 with the aid of a vacuum transfer roll 46 or a vacuum transfer shoa,
optionally again using a fized gap transfer as previously described. The
throughdrying fabric can be traveling at about the same zpeed or a differaent speec
relative to the transfer fabric. If desired, the throughdrying fabric can be run at a
slower gpeed to further enhance stratoh. Transfer can be carried out with vacuum
assistanc= to ensure deformation of the sheet to conform to the throughdrying
fabriz, thus yielding desired bulk: and appearance if desired. Suitable
i F.

Chiu et al. and L. 3. Patent Ma. 5,672,245 to Wendt, et al. which arg incorporated

throughdrying fabrics are described in U.S. Patent Mo, 5,428 686 issued Lo b

e

by reference

In one emboadiment, the throughdrying fabric provides a relatively smaoth
surface  Altematively, the fabric can contain high and long imprassion Fnuckles.

The aide of the web contacting the throughdrying fabric is typically referred
to as the “fabric side” of the nonwoven wib. The fabric side of the web, as
described above, may have a shape that conforms to the surface of the
throughdrying falric after the fabric is dried in the throughdryzr. The apposite side
of the paper wab, on the other hand, is typically referred to as the “air sidz”. The
air side of the web is typically smoother than the fabric side during normal
throughdrying processes.

The level of vacuum used for the web transfers can be from about 3 to
about 15 inches of mercury (75 to about 380 millimeters of mercury), preferably
about & inches (125 h'lillil”:'l&t&u's) of mercury. The vacuum shoe (negative
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prassure) can be supplementsd or replaced by the use of positive pressure from
the opposite side of the wab to blow the web onto the next fabric in addition to or
as a replacement for sucking it onto the next fabric with vacuum. Also, a vacuum
rall orrolla can be used to replace the vacuum shoe(s).

Whilz suppartad by the: throughdrying fabric, the web is finally drizd to a
consistency of about 94 parcent or greater by the throughdryer 48 and thersafter
transferred to a carrier fabric 50, The dried hasesheat 52 is transpaorted to the real
54 using carrier fabric 50 and an opticnal carrizr fabric 56. An oplional preszurizad
turning roll 58 can ke used to facilitate tranafer of the web from sanizr fabric 50 o
fabri: 56. Suitabls carrier fabrica for this purpoze are Albany Intemational 84M or
94M and Asten 959 or 937, all of which ars relatively smaoth fabrics having a fine
pattern. Althcugh nat shown, reel calzndsring or subsequent off-line calendering
can be used to improve the smoothness and softness of the baseshest.
Calzndering the web may also cause the conductive fibers to oriznt in a certain
plane or in a certain direction. For instance, in one embodimeant, the web can be
calendszrad in order to cause primarily all of the conductive filiers to lis in the 7=V
plans and nat in the 2 dirgction. In this mannar, the canductivity of the web can be
improved while also improving the softness of the web.

In ane embadiment, the nonwoven web 52 is a wab which has been drizd in
aflat state. For instance, the wab can be formed whils the web is on a smanth
throughdrying fabriz. Processes for producing uncreped throughdried fabrics are,
forinstance, disclosed in U. S, Patent Mo, 5,672,245 to Wendt, et al; U. S Patanl
Mo, 5,853,132 to Farinaton, et al; U. 8. Patant Ma. @,120,842 to Lindsay and
Burazin; . S. Patznt No. 8,096,169 to Hermans, et al.; U. S. Patent Mo. 6,137,154

to Chen, et al.; and U. S, Patent No. 3,143,135 to Hada, et al., all of which ars
herein incorporated by referancs in their entireties.

In Fig. 2, a process is shown for producing uncraped through-air dried
wabs. It should be understocd, howaver, that any suitable process or technique
that doas not use creping may be used to form the conductive nonwoven web, Far
arampls, referring to Fig. 9, another process that may he used to form nonwaoven
wabs in accordanae with the present disclosurs iz shown. In the embodimesnt

llustrated in Fig. 9, the newly formed web is wat pressed during the process.
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In this embodiment, a headkox 60 &mits an aguscus suspension of fibers
onto a forming fabric 62 which is supported and driven by a plurality of guide rolls
64. Thz headbox 60 may be similar to the headbox 34 shown in Fig. 2. In
addition, the aqueous suspension of fibers inay contain conductive fibers as
£ described above., A vacuum box 66 is disposed benzath forming fabric 62 and is
adapted to remave water from the fiber furnish to assist in forming a web. From
forming fabriz 62, a formad wek 68 is tranzfarred to a second fabric 70, which may
be sither a wire or a felt. Fabric 70 is supportsd for movement around a
continuous path by a plurality of guide rolls 72, Also included is a pick up roll 74
10 designed to facilitate transfezr of wab 68 from fabiic 62 to falric 70. '
From fabric 70, wely 68, in this embodiment, is transferred to the surface of
a rotatable heated drysr drum 76, such as a Vankees dryer. As shown, as welb 68
is carried through a portion of the rotational path of the dryer surface, heat is
imparted to the web causing most of the moisture contained within the wab to be
15 evaporated. The web 68 is then removed from the dryer drum 76 without creping
the web.
In order to remove the web 68 from the drysr drum 76, in ane embadiment,
a relzase agent may be applied to the surface of the dryer drum or to the side of
the web that contacts the dryer drum. In general, any suitalde relzase agent may
20 be used that facilitates remaval of the wab from the drum so as to avoid the
necessity of creping the web.
Falzase agents that may be used include, for instance, polyamidoamine
epichlorohydrin polymers, such as thosa sold undar the trade name REZOQSOL by

the Hercules Chemical Company. Particular relzase agents that may be used in

25 the present disclosure include Releass sgent 247, Pezosol 1095, Crepetral 274,
Rezasol 874, ProSaoft TR-1002 all availablz from the Hercules Chamical Company,
Buzperse 202Z, Busparse 2023, Busperse 2091, Buckrnan 693 all available from
Buskman Laboratories, and 6400 relzase, 640D release, 64575 relzaze,
DVP4AVOD5 releass, DVPAVOOS relzase all availablz fraim Malca.

20 In another embodiment, it may e desirable to densify the web, A denzifizd

web, for instance, may be easier to handle and to incorporate into other products.

The web can be densified using any suitable technique or method. For instance,
]
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in one embodimant, the weh can be densified by being fed through the nip of
opposing calender rolls.

In an alternative embodimeant, as shown in Fig. 10, the web can be preszad
against a plurality of drying cylinders that nat only Jdry the web but densify the web,
For example, referring to Fig. 10, a plurality of conssautive drying cylindars 80 are
shown. In this embodiment, six consecutive drying cylinders are illustrated. 1t
should be understond, howeaver, that in other embaodimsnts more or lz3s drying
cylindzrs may be used. For examples, in one embadiment, ight to twalve
consecutive drying cylinders may be incorporated into the process.

As shown, a wist wab 82 formed according to any suitabla process is

prassed into engagement with the first drying cylinder 80. For examiple, in one

embadimant, a fabric or suitable conveyor may b used to press the web against
the surface of the drying cylinder. The web is wrapped around the drying cylinder

at lzast about 150°, such as at lzast about 120° prior t being pressed into
engagement with the second drying cylinder. Each of the drying cylinders can be
heated o an optimized temperaturs for drying the web during the process.
Nonwoven webs mads in accordancs with the present disclosure can have
various different properlies and charactzristics depending upon the application in

which the webs are to be used and the desired results. For instance, the

&

nonwaven wab can have a basia weight of from about 185 gsm to about 200 gam or

greater. For instance, the basis weight of the nonwoven web can be from about
15 gsm to about 100 gsm, such as from about 15 gsm to about 50 gsm.

If desired, in one embodiment, the nonwoven web can be made with a
relatively high bulk. For instance, thes bulk can be from about 2 2e/g to about 20
colg, such ag from about 2 wo/g to about 10 ce/y. In other embodiments, however,
the nonwoven web can be made with a relatively low bolk. Far instance, as
dezcribed above, in some processes, the wab can be densified as it is faormead.
The bulk: of these webs, for instance, may he less than about 2 cc/y, such as less
than about 1 cc/g, such as less than about 0.5 co/yg.

The sheat "bull” is calculated as the quotiznt of the calipsr of a dry tissue
sheet, exprassad in microns, divided by the dry basis weight, expressad in grams
per square meter. The resulting sheet bulk is e<pressed in cubic centimetars par
gramn. More specifically, the calipar is measured as the tatal thickness of a stack of
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t=n represantative sheets and dividing the total thickness of the stack by ten,
whare each sheet within the stack is placed with the samz side up. Caliper iz
measured in accordance with TAPPI tzst method T411 om-89 "Thicknese (caliper)
of Paper, Paperboard, and Combined Board” with Note 3 for stacked shaets. The
micrometsr used for carrying out T411 om-89 is an Emveco 200-A Tissue Calipar
Tester availabla from Emvecao, Inc., Newbeary, Orsgaon. The micrometer has a [pad
of 2.00 Fila-Pasecals (132 grams per squars inch), a prassure faot area of 2600
square millimeters, a pressurs foot diameter of £6.42 millimetars, a dwall time of 2
seconds and a lowering rate of 0.8 millimaters pear second.

Monwoven webs made in accordance with the present disclosurs can also
have sufficient strength so as to facilitate handling. For instance, in one
embodiment, the welbs can have a strength of greater than about 1500 grams per
inch in the machine direction, such as greater than about 2000 grams per inch in
the machine direction, such as even greater than about 5000 grams per inch in the
machine direction.

The conductivity of thz nonwoven web can also vary depending upon the
type of conductive fibers incorporated into the web, the amount of conductive
fibars incorporatzd into the walb, and the manner in which the conduclive fibers are
paositioned, concentrated or orientad in the wab, In ona ermbodiment, for instance,
the nonwoven web can have a resistance of less than about 1500 Ohms/zquare,
such as less than about 100 Ohms/squars, such as lzss than about 10
Ohms/square.

The conductivity of the sheat is calculated as the quotient of the resistant
measurement of a shest, expressed in Ohms, dividsd by the ratio of thes length to
the width of the sheet. The resulling resistance of the shest is expressead in Ohms
par square. More specifically, the rasistance measuremant is in accordance with
ASTM F1596-9% “Test Method for Determining the Electrical Resistivity of a
Printed Conductive Material”. Thie resistance measuring device (or Ohim meter)

used for carrying out ASTM F1595-93 is a Fluke multimeter (maodsl 159) equipped
with Fluke alligator clips (model AC120); bath are available from Fluk2
Corporation, Everstt, Washington., .

The resulting conductive web made in accordance with the prasent

disclosure may be uged alone as a single ply product or can be combined with
22
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other webs or films to form a multi-ply product. In one embodiment, the conductive
nonwoven wsh may be sombinzd with other nonwaoven wabs to form a 2-ply
product or a 3-ply product. The other nonwoven webs, for instance, may be made
entirely from pulp fibers and can be mads according to any of the processes

5 described above.

In an altsrnative embodiment, the conductive nonwoven weh made
according to the present disclosurs may be laminated using an adhesive or
atherwise to other nonwoven or polymeric film materials. For instance, in one
embadimant, the conductive nonwaoven web may be laminated to a meltblown web

10 and/or a spunbond web that are made from polymeric filaars, such as
polypropylens fibers, As described abave, in one embodimeant, the conductive
nonwaoven wah can contain synthetic fibers. In this embodiment, the nonwovan
webh may be bonded to an opposing wah containing synthetic fibers such as a
melthblown web or spunbond web,

15 For example, referring to Fig. 11, cne 2mbodiment of a laminat= 84 made in
accordance with the prasent disclosure is shown. In this embadimeznt, the
[aminate 84 includes a conductive nonwaoven web 86 made in accordance with the
prasent disclosure connected to a second material 88. The second material 88
may comprise, for instance, a polymer film or a nonwovian web made from

20 synthetic fibars, such as a melthlown web or a spunbond web. The nonwaven wab
86 nan be aitached to thz second mat=rial 88 using any suitable method or
technique. For instance, as desaoribed above, an adhesive may be ussd to attach
the two materials together. Alternatively, the two matearials may be thermally
bonded together or ultrasonically bonded together.

25 Referring to Fig. 12, another embodimsnt of a laminate 90 made in
accardance with the present disclozure is shown. I thiz embodimant, the
laminats 90 comprizes a first nonwoven web 92 attachead to & second nonwoven
web 94, Each nonwoven web 92 and 94 comprises a conductive web containing
carbon fibars, More particularly, as shown, sach web includas two distinet layers

20 offibers. One layer of fibers is made from pulp fibers and does not contain any
significant amount of conducztive fibers. The other distinet layer of fibars, however,
contains conductive fibers alons or in conjunction with the pulp fibers. In this
embodiment, the layer containing canductive fibers in the web 92 iz contacted with
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and attached ta the layer containing the conductive fibers in the wek 94, In this
manner, a conductive central layer is formead in the laminate 90.

The first nonwoven web 92 may be attached to the second nonwaven weh
94 using any suitablz tachnique. For instancs, the webs may be attached through
fiber entanglament, through crimping, through thermal bonding, ultrasonic banding,
or by uging an adhesivse. When using an adhesive, in one embadiment, a
conductive adhesive may be used in arder to further enhance the conductivity of
the laminate.

Referring to Fig. 13, another embodiment of a laminate 90 mads in
accordance with the prasent disclosure is shown. Like referance numerals have
been usead to indicate similar elements. In this embodiment, similar to Fig. 12, the
laminate 90 includdes a first nonwoven web 92 attachad to a second nonwaven wab
94. Both nonwoven webs 92 and 94 include twa distinct layere of fibers. In this
embadiment, however, the non-conductive filber layers containing primarily pulp
fibars are attached together. The conductive layars thus form the outside surfaces
of the laminate 90. In this manner, the laminats includes conductive outer
surfaces.

Referring to Fig. 14, still ancther embodiment of a laminats 90 made in
accordance with the presant disclosure is shown. In this embodinient, the
laminate 90 comprises a conductive nonwoven weh 92 mads in ascordance with
the present disclosure attached to a non-conductive nonwoven weh 96. More
particularly, tha nonwoven web 92 includes two distingt fibrous layers, The first
fibraus layar contains primarily pulp fikers, while the zecond distinct layer of fibhars
containg conduclive finers, such as carbon fibers. The szcond nonwaven web 96,
however, may be made fron either synthatic fibera, pulp fibers or a mivture of
synthatic and pulp fibers, In this embodiment, the nonwaoven walb 96 is attached to
the distinct layer of fibers in the nonwoven web 92 containing the conductive fibers.

In one embodimant, the laminate 90 as shiown in Fig. 14 may be made on a
web forming system that includes dual formers. One former may be usad to form
the nonwovan wel 92, while the other former may ke used to form the nonwaven
web 96. The two farmed waba 92 and 96 may b combinad during the process
prior to drying. The resulting laminate as shown in Fig. 14 can have a distinet
layered structure,
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Incorporating the conductive nonwoven wels inta a multi-ply product may
provide various advantages and benafite, For ingtance, the resulting multi-ply
product may have better strength, may be softer, may have better conductive
properti=s, and/or may have better liquid wicking properties.

In one embodiment, the conductive fibers may be contained within the
nonwoven web so as to fonn distinct zones of conductivity. For instance, in ane
embaodiment, a head box may be used that instead of or in addition to separating
the fibers vertically as shown in Fig. 1, the hzad box may be dasigned to also
separate the fibers horizontally. In this manner, conductive fibers miay only be
contained in certain zonss along the lzngth (machines direction) of the web. The
conductive Zonas may be separated by non-conductive Zones that only contain
non-conductive materials such as pulp fibers.

In an alternative embodiment, nonwaven webis having conductive zones
can be producad by incorporating into the web forming process a forming fabric
with varying porosily. In particular, the forming fabric can have parmsity areas and
distinct areas with subsiantially no porosity. During the formation of the web from
the aqueous suspension of fibers, the carbon fibers will collect in the porosity
ar=as creating conductive zones. Litthe to no carbon fibers, on the other hand, will
collect in the arsas of the wel that are located over the areas on the forming fabric
that hava substantially no porosity. In this mannar, a nonwaven web having
conductive zones can be formed. In one embodimeant, the formead zones of
conduactive fibers can be removad from the forming fabric by unwinding another
nonwoven wel and contacting the web with the zones of conductive fibers,

For instance, as shown in Fig. 8, a conduclive nonwoven web 152 made in
accordance with the present disclosure is shown, In thizs embodimant, conductive
zones 266 and 268 have been formed into the web in the length direction. As
shown in Fig. 8, the conductive zones 266 and 268 can be surrcundsd by non-
concluctive zonas 260, 262 and 264.

As describad abaove, nonwoven bass webs made in accordance with the
present disclozure may be usad in numerous applications. For ingtancs, the basze
webs may be used for their ability to condust electric currents. In ather

embadiments, howsvar, when using carbon fibers, the base webs may be uzed for
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their odor control properies. In still other embadiments, the conductive fibers may
he prasent at the surface of the nonwoven wab providing an abrasive produact.
In one particular application, for instance, the conductive nonwaven web

may be incorporated into a wetnass sensing device that is configursd to indicate

5 the presencs of a body fluid within an absorkwant articlz. The wetness sansing
device, for instance, may comprise an upe-n circuit made from the canductive
nanwoven material. The open circuit can ba connzcted to a signaling device which
is corfigured to emit an audible, visual or sensory signal when a conductive fluid
closes the open circuit.

10 The particular targetzd eonductive fluid or hody fluid may vary depending

upon the particular type of absorbent article and the desired application. For
instance, in one embodiment, the absorkent articls comprises a diaper, a training
pant, or the like and the wetness sansing devies is configured to indicate the
presence of urine. Alternatively, the weatness signaling device may bs configured

L toindicate the presence of a metabolits that would indicate the presence of a
diaper rash. For adult incontinence products and feminine hygiens products, on
the other hand, the wetness signaling device may be configured to indicates the
presence of a yeast or of a particular conslituznt in urine, such as a
polysaccharide.

20 Refzrring to Figs. 3 and 4, for exemplary purposes, an absorbent article
120 that may be mads in accordance with the present invention is shown, The
absorbent article 120 may or may not be disposabls. [tis understood that tha
present invention is suitable for use with various cther absorbent articles intended
for parsonal weanr, including but not limited to diapers, training pants, swim panis,

5 feminins hygiena produscts, incontinence products, medical garments, surgical
pads and bandages, other personal care or health cars garments, and the like
without departing from the scope of the present invention

By way of illustration cnly, various materials and methods for constructing
abzorhent articlzs such as the diaper 120 of the various aspects of the present

20 invention are disclosed in PCT Patent Application WO 00/37009 published June

29, 2000 by A, Fletcher &t al; US. Patent 4,940,464 issusd July 10, 1990 to Van

Gompel et al; 1LLS. Patznt 5,766,352 isausd Juns 16, 1983 to Brandon &t al., and

U.5. Patent 8,645,190 issuad November 11, 2003 to Olson et al. which are
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incorporated herein by raference to the extent they are consistent (i.e., notin
conflict) herewith.

A diaper 120 is representatively illustrated in Fig. 3 in a partially fastened
condition. The diapar 120 shown in Figs. 3 and 4 is also represanted in Figs. 5

5 and 6 in an opened and unfolded state. Specifically, Fig. 5 is a plan view
iflustrating the exterior side of the diaper 120, whils Fig. 6 illustrates the intzrior
side of the diaper 120, As shown in Figs. 5 and 6, the diaper 120 defines a
[ongitudinal direction 148 that extends fram the front of the article whan waorn to the
back of the articlz. Opposite to the longitudinal direction 148 is a lateral direction

10  149.

The diaper 120 defines a pair of longitudinal end regions, otherwise referrad
to hersin as a front region 122 and a back region 124, and a canter region,
otherwise referrad 1o harein as a crotch region 126, extending longitudinally

petween and interconnecting the front and back regions 122, 124, The diaper 120

15 also defines an inner surface 128 adaptad in use (2.g., positioned relative 1o the
other components of the article 120) to be disposed toward the wearer, and an
outer surface 130 apposite the inner surface. The front and back regions 122, 124
ars those portions of the diaper 120, which when worn, wholly or partially cover or
encircle the waist ar mid-lower torso of the wearer, The crotch region 126

20 generally is that portion of the diaper 120 which, when wom, is positioned between
the legs of the wearer and covers the lowear torso and orotch of the wearzr, The
absorbent article 120 has a pair of laterally opposite side edges 136 and a pair of
longitudinally apposite waist edges, respactively designated front waist edge
and hack waist edge 139.

25 The illustrated diaper 120 includes a chassiz 132 that, in this embodiment,
encompasses the front region 122, the back region 124, and the crotch region 126.
Pzferring to Figs. 3-6, the chassis 132 includas an outar cover 140 and a bodyside
linzr 142 (Figs. 3 and 6) that may be joined to the cuter cover 140 in a
superimposed relation therewith by adhesives, ultrasonic bonds, thermal bonds or

20 other conventional techniques. RPeferring to Fig. 6, the liner 142 may suitably be
joinad to the auter cover 140 along the parimeter of the chassis 132 o form a front

waist seam 162 and a back waist seam 164. As shown in Fig. 6, tha liner 142 may
suitably be joined to the outer cover 140 o form a pair of side seams 161 in the
27
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frant region 122 and the back ragion 124, The liner 142 can biz generally adaptad,
i.e., positionad relative to the other compuonants of the article 120, to be disposed
toward the wearer's skin during wear of the absorbent article. The chassis 132
may further include an absorbent structure 144 particularly shown in Fig. 6
disposed batwaen the outzr cover 140 and the bodyeide liner 142 for absorbing
liquid body exudates exudad by the wearer, and may further includz a pair of
containmant flaps 146 secured to the bodyside liner 142 for inhibiting the lateral
flow of body exudates.

The elasticized containment flaps 146 as shown in Fig. 6 definz a partially
unattached e@dge which assumzs an upright configuration in at least the croteh
region 126 of the diapar 120 to form a seal against the wearer's bedy. The
containment flaps 146 can extend longitudinally along the entire lzngth of the
chassis 132 ar may extend only partially along the lzngth of the chassis. Suitable
constructions and arrangsments for the containmant flaps 146 are generally well
Enown to those skillad in the art and are described in U.S. Patent 4,704,116 is3ued
November 3, 1937 to Enlioe, which is incorporated hersin by reference.

To further enhance contairmeant and/or absorption of body exudates, the
diaper 120 may also suitably include l=gy elastic members 158 (Fig. 6), as are
known to those skilled in thz art. The leg elastic members 158 can be operatively
joined to the outer cover 140 and/or the badyside liner 142 and positionsd in the
crotch region 126 of the absorbent article 120.

The leg elastic membears 188 can be formed of any suitable elastic material.
Az is well Fnown to those skilled in the art, suitable slastic materials includa
sheets, strands or ribbons of natural rubber, synthetic rubber, or tharmoplastic
elastomaric polymers, The elastic materials can be stretchzd and adharad to a
subztrate, adhered to a gatherad substratz, or adhersd to a substrate and then
glasticized or shrunk, for example with the application of heat, such that slastic
retractive forces are imparted to the suibstratz. In one particular aspaat, for
example, the leg elastic mambers 188 may inzlude a plurality of dry-spun
coalasced multifilamant spandss slastorneric threads sold under the trade name
LYCRA and available from Invista, Wilmington, Delaware, U.S. A,

In zame embodimants, the absorbent articls 120 may further include a
surge managemsnt layer (not shown) which may be optionally located adjacent the
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ahzorbent structure 144 and attached to varicus eamponents in the article 120
such as th= absorbent structure 144 or the badyside liner 142 by methods known
in the art, such as by using an adhesivs. A surge management layer helps to
decelzrate and diffuse surges or gushes of liquid that may ke rapidly introduced
into the absorbent strusture of the article. Deairably, the surge management laysr
can rapidly accept and lemporarily hald the liquid prior to releasing the liguid into
the storage or retention porticns of the absorbeant structure. Examplas of suitabile
surgs management laysrs ars describad in U.S. Pat. Mo, 5,456,166, and U5, Pat.
Mo, 5,490,342, Other suitablz surge manageament materials are describad in LS
Fat. Ho. 5,320,973, The entire disclozures of these patents are herzby
incorporated by reference hersin to the extant they are consistent (i.e., notin
conflict) herewith.

As shown inn Figs. 3-6, the absorbent article 120 further includes a pair of
opposing elastic side panels 134 that are attached to the hack region of the
chassis 132. As shown particularly in Figs. 3 and 4, the side panels 134 may be
stretchad around the waist and/or hips of a wearer in order to secure the garmsant
in placz. As shown in Figs. 5 and 6, the elastic side panels are attached to the
chassis along a pair of opposing longitudinal edges 137, The side panels 134 may
b attached or bonded to the chassis 132 using any suitablz bonding technique.
For instance, the side panesls 134 may be joined to the chassis by adhssivas,
ultrasonic bonds, thermal bonds, or other conventional technigues.

In an altarmative embodiment, the alastic side pansls may alzo be integrally
formed with the chassis 132. For instance, the side panels 134 may comprise an
extznsion of the bodyside liner 142, of the outer cover 140, or of both the bodyside
liner 142 and the outer cover 140.

In the embodiments shown in the figures, the sids panels 134 are
connected to the back region of the absorbent articls 120 and extznd over the front
region of the article when securing the articls in place on a user. It should be
understood, haweaver, that the side panzls 134 may alternatively be connected to

the front region of the article 120 and &xtend over the back region when the articlz

is donned.
With the absorbent article 120 in the fastenad position as partially llustratad
in Figs. 3 and 4, the =lastic side panzls 134 may be connectzd by a fastzning
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system 180 to define a 2-dimensional diapar configuration having a waist apening
160 and a pair of l=g openings 152. The waist opaning 150 of the article 120 is
defined by the waist edges 138 and 139 which encirclz the waist of the wearer,

In the embodimants shown in the figures, the side panels are releasably
attachable to the front region 122 of the article 120 by the fastening system. It
should be underatood, however, that in other embaodiments the side panels may be
permanently joined to the chassis 132 at each end. The sids panzls may be
permanently bondsd togsther, for instance, when forming a training pant or
absorbent swimwear.

The elastic side panzls 134 sach have a longitudinal outzr edge 168, a lzg
end edges 170 disposed toward the longitudinal center of the diaper 120, and waizt
end edges 172 disposed toward a longitudinal @nd of the absorbent aticls. The
lzg end edges 170 of the absorbent article 120 may be suitably curved and/or
angled relative to the lateral dirsction 149 to provide a better fit around the

wearar's legs. However, itis undarstood that anly one of the ILQJ end adges 170

alternatively, neither of the leg end eclges may b curved or angled, withaout
daparting from the scope of the present invention, As shown in Fig. 6, the cuter
&dges 168 are genarally parallel to the longitudinal direction 148 whilz the waist
end edgse 172 ars genarally parallel to the transvarse axis 149. 1t should be
understood, howsver, that in other embodiments the outer edges 168 and/or the
waist edges 172 may be slanted or curved as desired. Ultimatzly, the side panels
134 are genarally aligned with a waist region 190 of the chassis.

The fastaning systzm 180 may include laterally opposite first fastening
components 182 adapted for refastenable engagement to corresponding secaond
fastening components 184, In the embodiment shown in the figures, the first
fastzning component 182 is located on the elastic side panels 134, whils the

second fastening componznt 184 is located on the front region 122 of the chassis
132. In one aspect, a front or outer surface of each of the fastening componants
182, 184 includes a plurality of engaging lements. Tha engading elements of the
first fastening componznts 182 are adaptzd to repeatzdly engage and disengage
corresponding engaging lements of the second fastening components 184 to
releasably secure the article 120 in its three-dimensiconal corfiguration.
30
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The fastzning compaonents 182, 184 may be any refastenabls fasteners
suitablz for absorbant articles, such as adhesive fasteners, cohssive fazteners,
machanical fasteners, or the like. In particular aspects the fastening components
include machanical fastening alermsnts for improved perfformance. Suitable
mechanical fastening elerments can be provided by interlocking geomeatric shaped
materials, such as hooks, loops, bulbs, mushrooms, arrowheads, balls on stems,
male and female mating components, buckles, snaps, or the like.

In the illustrated aspect, the first fastening components 182 include hook:
fastaners and the second fastening components 184 include comiplamentary loop
fastenars. Alternatively, ths first fastzning componsnts 182 may include [oop
fastenars and the sacond fastening components 184 may be complemantary hiook
fasteners. In another aspact, the fastening components 182, 184 can be
interlocking similar surface fasteners, or adhasive and cohesive fastzning
slemsnts such as an adhesive fastener and an adhesive-receptive landing zone or
rmaterial; or the like. One skillzd in the art will recognize that the shape, density
and polymear cormposition of the hooks and loops may be selectad to obtain the
desired level of engagement between the fastening components 182, 184,

Suitable fastening systems ar2 also disclosed in the previously incorporated PCT
Patent Application WO 00/27009 published June 29, 2000 by A. Fletzher ¢t al. and
the previously incorporated U.S. Patent 6,545,190 issuad Hovember 11, 2003 to
Olson et al.

In the embodiment shown in the figures, the fastening componsnts 182 are
attached to the side panels 134 alony the &dges 168, In this embodiment, the
fastening companents 182 are not elastic or extendable. In othar embodiments,
however, the fastening components may b intzgral with the side panzls 134, For

examplz, the fastening camponeants may be directly attached to the side panzsls
134 on a surface thereof,

In addition to possibly having elastic zide panels, the absarbent article 120
may include various waist elastic members for providing elasticity around the waist
opening. For examplz, as shown in the figures, the absotbent articls 120 can
include a front waist elastic member 154 and/ar a back waist 2lastic member 156.

As describad above, the prasent disclosure is particularly directed to
incorperating a body fluid indicating system, such as a wetness sensing device into
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the absorbent article 120. In this regard, as shown in Figs. 3-6, the absorbent
article 120 includes a first conductive @lement 200 spaced from a second
condustive elemaznt 202, In this embodiment, tha conductive slements extend
from the front region 122 of the absorbent articls to the back: region 124 without
intersecting. In accordance with the present disclasur:, the conductive elements
200 and 202 can be made from a conductive nonwoven matzrial as described
above. In ths embodimeant illustrated in Fig. 4, the conductive elemeznts 200 and
202 comprise separate and distinct strips or sheats.

The first conductive elament 200 does not intzrsect the second condusctive
slzment 202 in order to form an open cireuit that may be closed, for instance, when
a conductive fluid is positioned in hetween the conductive slements. In other
embodiments, howasver, the first conductive elemeant 200 and the seconid
conduntive element 202 may be connected to a sensor within the chaszsis. The
senzor may ke used to sense changss in temperature or may be uzed to sense
the presence of a particular substance, such as a metatolite.

In the embodiment shown in Fig. 3, the conductive elements 200 and 202
extend the entire l=ngth of the abscrbant articls 120. 1t should be understood,
haweaver, that in other embaodiments the conductive elemants may e-tend only 1o
the crotch region 126 or may extand to :—my particular place in the absorbent articla
whiere a body fluid is intended to be sensad.

The conductive elements 200 and 202 may be incorporated into the chaszis
132 at any suitablg location as long as the sconductive elaments are positioned =0
as to contact a body fluid that is absorbed by the absorbent article 120, In this
regard, the conductive el=ments 200 and 202 generally lie insids= the outar cover
140. In fact, in one embodiment, the conductive eleaments 200 and 202 may be
attachad or laminated to the inside surface of the outzr cover 140 that faces the
absorbent structurz 144, Alternatively, howaver, the conductive elemeants 200 and
202 may be positioned on the absorbent structure 144 or positionsd on the liner
142.

In ardar for the conductive elements 200 and 202 bty be sasily connactzd to
a zignaling device, tha first conductive slzment 200 can include a first conductive
pad member 204, whil= the second conductive element 202 can ineluds a second
conductive pad mamber 206, The pad members 204 and 206 are provided for
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making a reliable connection between the open crcuit formed by the conductive
elemants and a signaling device that is intended to be installed on the chaseiz by
the consumer.

The position of the conductive pad members 204 and 206 on the absorbant
article 120 can vary depending upon whers it is desired to mount the signaling
device. Forinstance, in Figs. 3, 5 and 6, the conductive pad membearz 204 and
206 are positionad in the front regicon 122 along the waist opening of the article. In
Fig. 4, on the other hand, the conductive pad members 204 and 206 are
positioned in the back region 24 along the waist opening of the articls. 1t should be
appraciated, howeaver, that in other embodimients, the absorbent article 20 ray
include conductive pad members being positioned at each end of sach conductive
element 200 and 202, In this nmanner, a user can detenmine whether or not to
install the signaling device on the front or the back of the articlz. In =till other
embodiments, it should be understood that the pad menibers may be located
along the side of the article or towards the croteh region of the article.

Referring to Fig. 7, for exemplary purposes, a signaling device 210 is
shown attached to the conductive pad members 204 and 206. The signaling
device 210 includes a pair of gpposing terminals that are electrically connectad to
the corresponding conductive pad members. When a haody fluid is present in the
abzorbent article 120, the open circuit formed by the conductive elements 200 and
202 is clozed which, in tum, activates the signaling devica 210.

The signaling device 210 can emit any suitable signal in order {0 indicate to
the user that the circuit has been closed.

In Fig. 7, the conductive alemeants 200 and 202 ars separatz and distinct
strips of material. In ather embodiments, howaver, both of the conductive
elements may be contained in a single nonwovan sheet, For instancs, the
conductive elements may be containad in a laminats that is incorporated into the
absarbent article. In an altzrnative ambodiment, the conductive elemeants may
comprise conductive —ones in a nonwoven web, For exampls, in one embodimeant,
the nonwaoven mateatial illustrated in Fig. 8 may be incorporated into the absorbent

article illustrated in Fig. 3.
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EXAMPLE 1

For exemplary purposes only, the following demonstrates the conduativity of

hase webs mads in accordance with the present disclosure.

Uncreped, through-air dried wetlaid webs were made according to the
present disclosure containing conductive carbon fibers, The uncrepad, through-air
drying process used was similar to the processes Jdescribed in U.S. Patent Mo,

0,587,348, U.S. Patent Mo, 6,726,928, U.S. Patent No. 8,952 51¢, and L1L.3, Patant
MNo. & 129,‘3"" which are all incorporated herein by reference.

The tissue making process included a three-layer headbo:: that was used to
form a wet web., More particularly, a thrse-layered web was produced coritaining
ncrthemn bleached softwood braft fibers (LL19 from Terrace Bay Pulp Ine.) in the
two cutsr layars and a misture of the above softwood fibers combinad with carbon
fibers in the middle laysr. The carbon fiber used was TENMAX 150 fibers obtained
from Toho Tenax having a cut length of 2 mm. The fiber furnish used to produce
the middle layer contained 50% by weight softwood fibars and 50% by weight
carbon fibars. The consistzncy of the stock fed (o the headbo:x was about 0.09
weight percent.

The three-laysred shest was formed on a twin-wire, suction form roll former
uging Lindsay 2164-B and Astzn 3672 farming g fabrics. The newly-formed wab
was dewatersd to a congistency of from about 20 to about 275% uging vacuum
sucticn from below the forming fabric before Bizing transferred (o a transfer fabric
with about 10% rush transfer. The transfer fabric used was Applston Wire TS07-1
fabric. A vacuum shoe pulling about 6 to abaut 15 inches of mercury vacuum was
used to transfer the web to the transfer fabric.

The web was then tranaferred to a throughdrying fabric which was also an
Appleton Wire T207-1 fabric. The web was carried over the throughdryar
operating at a temperaturs of about 350°F (175°C.) and dried (0 a final dryness of
from abiout 94 to about 92% consistency.

The resulting wab was then testsd for resistance. Tha following results

were agbhtained:
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Sample 1

Sample 2

Line Spead (FFM)

1400

50

Quter layer 1

35% softwaood

21% softwood

Middls layer

1E5% carton fikber
15% softwaond

19% carton fiber
19% sofiwaod

N

Outer layer 2 35% sofiwood 31% softwaad
Resistance P Y
(Ohms/square) <6 13
EXAMPLE 2

For exemplary purposas only, the following demonatratzs the conductivity of

hase webs made in aceordanae with the precent disclosure.

o

A conductive nonwoven web was made according to the presant disclosura
containing conductive carbon fibers. The conductive nonwavean welk was madsz on
a Fourdrinier 36" paper machins, which is located at the publicly accessible
HERTY Advanced Matzrials Development Center located in Savannah, GA.
A single layered wel was produced containing a hamaogeneous blend of
10 northern bleached scftwood kraft fibers (LL19 from Terrace Bay Pulp Inc.),
southern softwood kraft fibers (eucalyptus from Aracruz Celulose) and carbon
fibers. The carbon fiber used was TEMAX 150 fibers obtained from Toho Tenax
having a cut length of 2 mm. The fiber furnish used to produce the web containad
24°%5 by weight wood pulp fibers and 6% by wsight carbon fibers. The woad pulp
15 fiber blend contained 75% by weight scftwood and 25% by weight hardwaood.
The softwood furnish was refined using a 16" Beloit DD refiner with Finsbar
tacklz to 265 CSF. The hardwood furnish was refined using 12" Sprout Twin Flow
refiner to 355 CSF. Kymene 6500 from Hercules (Wilmington, DE) was added to

the furnish at 10 kilograms per metric ton of dry wood pulp fibers. The consistenay

[
)

of the stack fad ta the headbox was about 2,472 weight percent.

The formed conductive nonwoven web was also coated on both zides with
starch FGE2ZE0 from Penford Products (Cedar Fapids, 1A) and late- CPGZ0MA (a
carboxylatzd styrens-butadiene latex) from Dow Chemical (Midland, M) az zhown
in Table below.
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In producing the samplas, ths wet formed web was contacted with a first set

of dryer cans. After the first sat of dryer cans, the web was fed through a size

rress and then contactsd with a second set of dryer cans.

Process conditions for the samples were:

Sample 1 Sample 2 Sample 3

Machine Speed, FPM 200 200 200
Primary Thick Stock Flow, 25 25 a0
GPM
Primary Total Flow, GPM 200 200 200
Holey Ralls, Direction F F F
Holey Rolls, RPM 1500 1800 1800
Prirnary H.B. Level, in. h 5 5
Shake, % 90 a0 a0
Vacuum, Inches of Water
Foil Box #1 0 0 0

#2 8 9 9

#3 12 12 12

#4 22 20 20

#5 2 22 oo
Vaczuum Flat Box No.1 In. of ) 0 0
Hg.

No. 2 1 1 1
No. 3 0 0 0

Couch Rall, In. of Hg. 9 G B
First Press, LI 250 250 250
Second Press, PLI 930 830 Qa0
First Dryer Section, Steam o 5 a
Pressure, PSI
Size Press, PLI - 36 KA
Pickup rate, hs/Mton - 140 140
Second Dryer Section, 11 21 2
Steam Pressure, PSI

obtained:

The resulting web was then tested for resistance.
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Sample 1 Sample 2 Sample 3
10 weight % adid-on
Coating at the None A weight % add-on | of 50:50 mixture o
BiTE [press e of PG230 PG2E00 and
CPB20NA
An" dry b.aSIS 40 45 42
weight (gsm)
Resistance
i 0 50
(Ohms/square) 70 3 81
EBulk (cc/g) 21 a2 2.2
Machine
direction tensile e S
aaz 10297 10243
strength 88 022 1024
(grams/in)

The samples were testad for tensile strength using a tenzile tester
manufactured by MTS of Eden Prairie, MM, equipped with TESTWORFKS 3
software. The tester wags set up with the following test conditions:

Gauge length = 75mm
Crosshead speesd = 300mm/min.
Specimen width = 1 inch (25.4mim)

Peak load at break was recordad as the tznsile strength of the matarial.

These and other modifications and variations o the presant invention may
be practiced by thass of ordinary skill in the art, without departing from the spirit
and scope of the present invention, which iz more particularly set forth in the
appendsad claims. In addition, it should be understood that aspects of the various
embodiments may bs interchangad both in whols or in part. Furthermare, thoss of
ordinary skill in the art will appreciats that the foregoing description is by way of
example only, and is not intzndsd to limit the invention so further described in such

appendad claims.
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What Is Claimed:

1. A nonwoven material comprising:

a nonwoven base wah containing pulp fibers in an amount of at least
about 50% by weight, the nonwoven base web further comprising conductive fihers
in an amount of at least about 1% by waight, the condustive fibvers comprising
carbon fibers, metallic fibers, conductive polymeric fibers, metal coatad fibers, or
mixturss thereof, the nonwoven base wab including at lsast ong condustivs zone
that has =2 resistanca of less than about 1500 Ohms/aguare.

2. A nonwoven matenal as defined in claim 1, wherein the nonwaven
base web comprises a wet laid web.

3. A nonwoven material as defined in claim 1 ar 2, wherzin the
conductive fibers comprise carbon fibers.

4. A nonwoven material as defined in claim 1, 2 or &, whersin the
conductive fibers are presant in the nonwaoven base web in an amount sufficient for
the material to be conductive in at lzast ons direction.

. A nonwovan material as definsd in claim 1, 2, 3 or 4, whearein the
base web comprises a single ply walh containing distinet layers of fibers, the base
wel including at least a first layer and a second layer, the conductive fibars all
being contained in the second layer.

6. A nonwaiven material as defined in claim 2, whersin the carbon fibers
are formed from a polyacrylonitrile.

7. A nonwoven material as defined in claim 3, wherein the carbon fibers

have an average length of from abaout 1 mm to about 12 mm.

B A nonwoven material as defined inclaim 1, 2, 3, 4, 5, 6 ar 7, wherein
the nonwaoven bass web further contains thermaeoplastic filbers in addition to pulp

fibers and conductive fibers.

9. A nonwaoven material as defined in any of the preceding claims,
wharzin the conductive fibers are present in the base wsh such that the baze web
has multiple conductive zones.

10. A nonwoven material as defined in claim 9, wherzin the conductive
zones ars separated by nonconductive zonss.

11, A nonwoven material as definad in any of the preceding claims,
wharzin the base web comprises an uncreped through-air dried weab,
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12, A nonwaven matsrial ag defined in any of the precsding claims,
wharein the nonwaoven base wab has a basis wsight of from about 15 gsm to about
100 gsm.

12, Anonwaoven material as defined in any of the preceding claims,
wharzin the nonwoven matsrial comprisss a laminatz, the nonwaoven bass web
being laminatzd to at lzast ons other layer of malzrial, the other layer of matarial
comprising a woven material, a nonwoven material, or a film.

14. A nonwoven material as defined in claim 2, whersin the wetlaid web
haa been drizd on a heated and rotatad cylinder.

15. A nonwoven material as defined in any of the preceding claims,
wherein the watlaid wah has a bulk of lesa than akout 2 o/,

16. A nonwoven material 2z defined inclaim 1,2, 3, 4, 6, 7 or 3, whersin
the nonwaven web has a hemeogenous fiber distritution.

17, A nonwoven material as defined in any of the preceding claims,
wherein the nonwaoven base web contains synthatic fibers in an amount from about
5% to about 20% by weight.

12, A process for producing a conductive papar wab comprising:

depasiting an agquzous suspension of fibers onto a porous forming
surface to form a wet web, the aqueous suzpension of fibers comprising pulp fibers
and conductive fibers, the conductive fibers comprising sarbon fibers, the carbon
fibers being present in the wet web in an amount of at least about 2% by weight
hased upon the total fiber weight;

placing the wet web onto a suface of a rotating heated Yanke: dryar
drurn and drying the welb; and

. removing the dried web from the surface of the Yankes drysr drum

without creping the web.

19. A process for producing a conductive paper web comprising:

clepositing an aquesus suspension of fibhers onto a porous forming
surface to form a wat web, the aquenus suspension of fibers comprising pulp fibars
and conductive fibers, the conductive fibers comprising carbon fibers, the carbon
fibers bieing present in the wet web in an amount of at least about 2% by weight

hased upon the total fiber weight;
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prassing the wet wab againzst a plurality of heated aylinders to dry
and densify the web, the resulting dried web having a bulk of l=ss than about
2 celg.
20, Aprocess as defined in claim 19, further comyprising the step of

coating at least one surface of the web with a binder.
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TEJIDOS CONDUCTORES

SOLICITUDES RELACIONADAS

ANTECEDENTES

Loa articuleos absorbentes tales como los pafales,
leos calzoncillos de aprendiczajs, los productos para 1z
incontinencia, los productos para la higiene de la mujer, las
prendas  intericres para nadar  y  similarzs  convencionalmente

cuerpo  permeable al liquideo, una

tipicamsnie localirado entre la cubierta
extericr y ¢l forro para tomar y retensr  los  liquidos (por

ejemplo, la orina) =xudada por el usuario,

El niclec absorbante pusde hacerzs de por sjemplo,
narticulas super  absorbentes, Muchos articulos abzorbhantes,
zspecialmante aqusllos  vandidos khajo 21 nombre de comsrcio

Kimberly-Clavk Corporation, son  tan

icientes para aksorber los liguidos que algunas veces &z Jdi
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de decir z2i ¢l articulo absorbente ha sidoe objsto de una descarga

o no con un fluido del cuerpo.

i

Por  tantao, 3¢ han sugeride varias  tipos  de
indicadores de humedad o de nojado para usavss an los articulos

abszorbentes. Los indicadorzs e humedad pueden incluir

dizpositivoz de alarma gue es3tin dissfiados para ayudar a los
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LadC

lrez o a los cuidadores a identificar una condicién de pafial
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ormar temprana. Loz dispositives pueden producir una

En <1 pasado, por ejemplo, los indicadores de mojado
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rto 3¢ clerra provocando que  se activae 2l disposzitive de
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larma. El1 civculto abi

83}

rio puede comprands, por ejemplo, dos
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elementos conductorzsz que pusdan hacerse de una hoja o alambire de

metal.

> problemasz, sin embargo, para
incorporar en forma e

iciente y confiakls: los indicadorss de

rhentes a valocidades de proceso a las
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una necezidad da2 sansores de humedad mejorados que wuedan ser

incorporados facilmente en los articulos absorbentes.
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Ademds, tambiin euizte una necesidad de z2lementos

conductores para usarsse <

hunedad que 3¢ hacen de

e}
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componentes

netidlicos a adentro de un articulo absorb:

=, por ejsaplo, pusde
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provocar varios problamas. Por ejemplo, una vezr Jque los articulos

03  absorbentes  son

—

abzorbentes 3on  empacados, dichas  articu

en ¢l pacquets., El hacer a los slementos cnductores de un
indicador de mojado de un metal, =sin emibargao, pusde provocar Jque
also. La incorporacidn
dz los z2lementos conductore

=]l pasar a través de una puerta dz zeguridad qus también incluye

SINTESIS

La presente descripeidn estd generalmente dirigida a
una tela no tejida conductora Jqus pueds s2v EN NUMEroSas

la tela rno tejida

Srmay eleamentos conductores ds un

absorbente. En una incorporacidin, la tsla noe tajida conductora

iene una cantidad sukstancial de fibras de pulpa combi

con fibras conductoras
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fabricar tisn. El tejide resulianie, también pusde tener muchas

O

propiedades zimilares a las de un

o

2jido de itisu, dicho tejid

z

pusde ser facilments inc

su  fabricacién para

Ll - Ll

articulo. Por sjemplo, an una incorporacidn, dos tiras o zonaz de

rmar un clrcuito abierto. Cuando una sustancia

Cl'rflc'l]]t:tn:)j_"a_ Se

puedes zer activado un dispositive de misidn de sefiales que produce

Je la sustancia conductora.
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En una incorporacidn, por ejempla, <l material no
tejide de la presentes Adescripelédn comprendz una tela dsz bhas:s no

tejida que contiene fibras dz pulpa en una cant

30 por ciento por peso. El1 tejido hase no

tejido ademds comprande fibras conductorasz en una cantidad dz por
1o menos de 1 por o opor peso, tal coms de 2 opor ciento por

zl tejido base szea conductor en por lo menos una dirveccidn y en

por lo mencs una zona. Las fibras conductoras incorporadas en el

tejida base pusden comprender, por ejemplo, fibras de  carbkdn,

conductor o mezclas de las mismas.

En una incorporacidn, puede  ser  deszabls el

ibras concuctoras Jdentre de una
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por 1o mencs

una primera capa y una ssgunda capa. Las fibras conductoras pueden

todas sstacr contenidas dantro de la szgunda capa.

En una incorporacidn particular, por ejemplo, el
cera capa de fibras
en adicidin a la primera capa vy a la segunda capa. La szgunda capa,
que contiene las fibras conductora, pueds estar colocada entre la
primzra capa y la tercera capa. La primera capa y la tercera caps
por ejemplo, pusdin comprander fibras dz pulpas misntras que la

segunda capa pusdes comprendsr una mazcla de las fibras conducihoras
y d= las fibrasz de pulpa. En ssta wmanera, 2l tejido kbase mantizne
una senzacidén zvave y no abrasziva misntras que conitiane las fibras
conductoras en una cantidad suficientes para <l tz2jide bass para
conduciyr la electricidad.

Cotid 3e descrilid anteri
incorporaciédn, las fibras conductoras pueden comprender fibras de

carbédn., Laz fibras de carkdn, por &jamplo, pusdesn e&star formadas

de poliacrilonitiileo. Las fibras des carbhin pueden comprendsr

ibras trituradas qgus tiznen una longitud de desde alredador ds 1
ededor d2 6 milimetros. Las fibras

pueden tener un didnetro, por ejemploe de dasds: alvededor de 3
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contensy fibras sintéticaz o poliméricaz hechas de un matesrial
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colocado en htmedoe hecho de acunerdo al proceso para fabricar tisd.
El tzjide colocads en himesdo, por sjempleo, pusde comprende un
tejido no crepado tal como un tejido sscado a través de aire no

crepado.
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ikbra acuosa puede comprender fikras de

ibras conductoras. Laszs fikras conductoras, por a2jemplo,

por lo mencs de alrededor de 2 por clento por peao basadas scbre
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el peso ds todas las fibras pressntes. El tejide htmsdo pusds ser

colocado sobre la superficie de una szcadora
giratoria y 32v secada. De acuerdo con la presents: descripcidn,

1, tejido secado pusde ser removido de la superficie del tambor

dz la  secadora Yankes sin 2l crepar el tejido.  En una

aplicado a la supserficie del tambor a fin de facilitar la remocidn

cilindros de =zecado miltiples consscutiveos a fin de secar el
tejido, En esta incorporacidn, por cjaplo, el tsjide puede hacen
contacto con por lo menos cinco cilindros de secado consecutivos.

El tejide pueds ssr envuslto alrvededor de los cilindres por lo

menos por alrededor de 150 grades, tal come de por lo menos de
alrededor de 120 grades. Cuando hace contacte con la superficie de

loz cilindroz de sscado, 1 tejid
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icado mientras que £ste se seca. En esta incorporacidn, por
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ftenesr un volumen de meEnos de

cubicos por gramo, tal como de menos de

cibicoe por graws, tal como ds mencs de

3 cubicos por Jramo.
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En una incorporacidn, un tejidoe base de estrato
rnico puede ser formado teniendo dos capas de fibras distintas

Por 2jempla, ¢l tejide base puede incluir una

zne fikras
=l Ll ds
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capa que contiens fibras de

pulpa combinadas Con las fibras conductoras. En una

pueden =er laminadas Jjuntas, ¢ altsrnativaments, las capas de

incorporacidén, los materiales pueden 32r  lncorporados en un

ticulo
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armazédn que tiene una cubierta exterior una estructura absorbente

v un forro. La sstrocturas absorbante, por ejamplo, pusds ser
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[2wln] un

conductoras

abzorbents

compraends

cuando una

elementos

incorporac

D> menos un elzmenito
conductores espaciados

Adizpozitive ds emisidén

s3itivo de percepcidn de

conductor, tal oos un par

sparad

[}

no tejida conductora Jque

de fikraz de pulpa y fibrasz conductoraz. Adn

conductora (tal

-

del dispositivo

- e "j

conductoras qus comprendsn

5 conductores,

conductores primero v

como la orina) =3 pusesta en

el civcuito abiertoe 32

zmiszidn ds sefiales produzca

sustancia conductora.
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egundo

i

percepeidén de mojado pueden

estructuraz ssparadas vy
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Como 32 describid, los slementos conductores pusden

conprender una tsla colocada en himesdo gus contiene fibras de

pulpa  combii

bén. La tela no tejida pusde
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dz 100 Ohms/Cuadradso, tal ceomo menos de

alredador dz 20 Ohms/Cuadiads, tal como menos de alvededor de 10
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or detalls abajo.

BREVE DESCRIPCION DE LOS DIBUJOS

Una descripcidn completa y permitir la divulgacién
dz la presents invencidn, incluyendo ¢l mejor modo de la misma

marticularmente en 2l vesto dz la descripcién, incluyendo  la
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La Figura 2 €3 una vista lateral de  una
incorporacidin de un proceso para formar tejidos secad

de aire no crepados de acuazrdo con la presents descripcidn.,
¢ E E

una incorporacidén de un articulo abzorbente hacho d: acusrdo con

La Figura 4 es una vista en perspectiva frontal de

un articulo absorbente ilustrado en la figura 3;

La Figura 5 es una vista en plano del articuls
abzorbente wmostrade =n la Figura 2 con ¢l aviiculo an una

condicidn de colocado planc y desdoblade y no sujetado mostrando

figura 5 que musstia la super
eztéd de cara al usvario cuando e usa y con las partss cortadas

teristicas subyacentes.
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La Figura 7 <s una wvista =&n perspectiva de una
incorporacidén mostrada en la Figura 23 ademéds incluyendo una

incorporacidn de un dispositive de emiszidn de sefiales;
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rporacién de un

DESCRIPCION DETALLADA

dezcripcidn de dncorporacionss ds zjemplo solaments, y o que no se

intenta para limitar los aspectos més eawmplios de la presan

e

0

ctoras pusden ser incorporadas en el tajideo, por

[P

ejemplao, de mansra que el tejide sea eléctiricamente conductor en

por 1o menos una zona., Por ejemplo, la tela no tejida pusede
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dz pulpa y pueden hacerse uzando un proceso de fabricacidn

roejempla, ei

1 una incorporacidn, las
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pusden szer combinadas con las fibras de pulpa vy agua para formar

una suspensidén acuoza de fibras gque <3 entonces depositada sobire

la superficis porosa para formar una tzla ds tisd conductora. La

SRS

sndhuctividad del

actores y variakles. En una

c

por ejemplo, las fikhras conductoras incorporvadas en la tela no

tejida comprenden fibras de carbén cortadas.

daz hachas de acuerdo con la

tejido conductor puede ser inc
electrénico adecuado. Por ejemplo, la tela no tsjida pueds ser
usada como una menbrana de celda Jde combustikle, comne un elactrodo
dz batzvie o pusde ser usada en los elasctidnicos imprzsos. Pov
ejenplo, en una incorporacidn particular, las fikras conductoras

circuito de patrdn dantro de los tejidos

En una incorporacidém pavticular, por ejemplo, las
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acucrdo con la presente
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descripcidn . puedasn ser wsadas  pars
percepcidn ds mojado dentro de los aviticulos absorbentes. EL
dispogitive de parcepcidén de mojado, por  ejenplo, puede  ser

como una s2fial cue pueda

uLalsustaLcia nductora,
tal como la orina o la materia fecal, &35 detectada en ¢l articulo
abzorbente. En una incorporacidn, por ejemplo, una o mads telas no
tejidaz hechaz de acuevdo con la presentes descripceidén puedan 3er
& conductorzs dentro del articou
abzorbentes para crear un cirvcuite abier

2104

]

er cerrvado cuando 23td pressnte

los
)

el articulo.

El articulo absorbents, pueds ser, por sjemplo, un
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pafial, un  calzoncillo de  aprendizaje, un  producto  paxs

incontinencia, un producto para la higiene de la mujer, una prenda

significando ¢ue  Estos e3tén
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manera restaurados para sSer vueltos a usar.
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visilble gque indica al

usvario la presencia de un fluido. AlGn cuando el articulo
abzorbente mismo ¢35 dssechable, <l Jdispositive de emisidn de

szflalas pusde 3er uzado

descripeidn s

fibras conductoras con

conduo

51t S S

[,l-I_L_ <l
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filras o

incluysn

conductoras incluyendo fibras

fibras poliméricas conteniendo

recubie

impregnadasz o mezclas con un

las fibras

una incorporacidn,

onductoras  Jque

los tejidos de hase

combinar 1

[s1]
9]

biras de pulpa parva formar las telas

abricacidén de

pueden ser usadas

cripcidn puaden variarw endiznds de

dep

de polimeroz conductorss

COnC h]( L(_)_l_ ’

fibras me

filbras poliméricas que

P T - f:i]-
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cuales estén recublertas con plata.
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ibras conductoras incorporadas en ¢l mat
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no tejido pueden tener cualguier didmetceo vy longitud adecuados. En
una  incorporacién, por ajenplc, las ibras conductoras pueden

tener una proporcidn ds aspecte de desde alvededor de 100:1 a

(l’

alrededor de 1,000:1.

La cantidad de fibras conductoras contenidas en la

con base = nuchos factores

diferentez, tal come €l tipo di fibras conductoras ii
conductoras pueden ser incorporadas e:
cantidad ds alredador de 1 por ciento por pssc a alre
dz 90 por nto por pssc o aun mds. Por ejempleo, las fikbras
conductoras pusden eztar presentes en una tela no tejida en una

cantidad de deade alrededor de 3 o«
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o Lal como de desds alrededor de

O
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ento por p2so a alrededor de 20 por ciento por paso. Las fibras

e carbén  qgque pueden ser usadas en la prasents  descripcidn

ibras hechas completamente de  cachén o fibras
. o

Jo carbén en cantidadss suficientes de mansra que las

~ ua

fibras sean eléctricamsnie conductoras. En una incorporacidn, por

cjemplo, las fibras dz carbdn pusden 32r usadas las cuales 3on

adas mediants 21 calantamienta, oxXi
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contener carbén en una cantidad mayor de alredsdor da 90 por

1

ciento por psso, tal como en una cantidad mayor ds 93 por ciente
por pesa, tal como en wvwna cantidad mayor de alrededor de 95 por

ciento por peso.

primero calantadas =n un ambiente de oxigeno, tal como <l aire.

tetrahidropividina., Al continuar el calentamiento, 1 poliners

oxidacidén, &1 hidrogeno ez liberado

iticos.

[SEN

rovocando que el carbdn forme anillos arom

Después d= la oxidacién, las fibrasz son entonces

de oxigena., Por ejamplo,

. = - -

az puedsn zer calentadas a una temperatura de mas de

dedor de 1,200 grados centigrados, tal como wmayor de alrededor

dz 1400

tal como de

grados
Durante <l calentamienta, las fibyr
la carbonizacidn, las cadenas de polimero adyacsntss 352 unen
juntas para formar una estructura plana, bhasal y laminar de casi

carbédn pu
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carbhdn

de

formadaz pusdan ser

incorporacidn de la

milimstros a

didmetro promsdio ds

tal como de

En una

micras.

pueds
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una huena dizpsrsidn de las fibras de carhén &

agua antes de la

formacidén de la tela no tejida.

En la rea
conductoras de acuerdo con la prasante descripciédn, las fibras

conductoras anterioves son combinadas con otras fibras adecuadas

s

pa 03 de fabricacidén de tisu. Las fibras
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combinadas con las fibras conductoras pueden comprendsar cualgquiser

fibras celuldsicas naturales o sintéticas incluyendc, paro no

> Sabai, lino, pasto esparto, paja, céfiane de yute,
hilo de seda de vencstésigo y fibras de hojas
ibras de pulpa o leficsas tal como aguellas obtenidas

< -
L

dz Arbolezs caducifolios y conifzroz, incluyendo fibras de madera

TR
(S DRI W= 34

t de madsra suaves dzl sur y de

fibrasz de madzra dura tal como de sucalipte, ¢l arcs, de abedul y

o oo de bajo rendimisnto y pueden zer reducidas a
pulpa en cualquicr nétode concocido, incluyendo los métodos de
cotros métodos de rveduccidén a  pulpa conocidos.  Las  fibras
preparadas de métodos d: reduccidn a pulpa organosolv también
pueden ser uzsadeos, incluyendo las

ibras y métodos descritos en

la Patente de los Estados Unidos de América Nao. 4,792,298,
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Eztadozs Unideos de América No. 2,585,104, Las fibras Gtiles
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reduccidén a pulpa  con
e de los Estados Unidos

de América NO. 5,595,622 otovgada 1 21 de Enero de 1997 a Gordon

Una parte de las fibras, tal como de hasta de 50

O MEnoz por peso seco o de desds alrededor 5 por

ciento a alrededor de 230 por ciznto por pesc seco, pusdsn 5&r

nicles  de  bicomponente, fikbraz aglutinante de componsntes
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Dzlawars, Estados Unidos de América). Los tipos de fibras de

La incorporacién de las filbras termoplédsticas =n 1la

tela no tejida puede proporcicnar varias ventajas y heneficios.

Por ejenplo, la incorporaciédn de fikhras teasrmopliasticasz en el
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unideos t&rmicamente a otros materialss no tsjidos, tal como un
forro de pafal el cual puede comprender por ejemplo, una tela

unida con hilado o un tejide soplado con
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fibras proczsadas cuprzzado como un porcentaje de & masa de

madera inicial. Talezs procesos de reduccidén a pulpa incluyen la

pulpa quino

(CTMP), la pulpa termomecinica/de presidén/presién (PTMP), 1la

pulpa termomnscénica (TMP), la pulpa termomecédnica guimica (TMCP),
laz pulpas de suliito de alto rendimiento, y las pulpas Hraft de

altoe rendimiento, todas las cuales dejan las fibras resultantes
con altoz niveles de lignina. Las
muy conocidas por su vigidez &n ambos estadod 3eco y himedo en

fibras veducidas & pulpa quimicamente tipicas.

En general, cualquier proceso capaz de formar un
tejideo de tisd pusde ser utilizado en la

conductor. Por ejemplo, un proceso para  hacer papel de  la

preszante descripcidn puede utilizar el grabads

(1

1 prznszado en
himedo, =21 prensade con aire, &1 secado a través de aire, el

gzcado a través ds aire no  crepade, &l hilo enredado, la
dlacacidn por airve, asi como otros pasos conocidos en el arte.
El tejide de tisd puede ser formado de un suministro de fibras
contenizndo fibrasz ds pulpa zn una cantidad de por lo manos de 50
por cieanto por peso, tal come d: por lo menos de 60 por ciento
por peso, tal como de por lo menos

e 70 por clento por peso, tal

come de porv
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iguientes Patentes de los Es
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SR Uy

descritas en cuvalquicra dz la
Unidos Jde Amdrica No. 4,514,345 otorgada el 30 de abril de 1985 a
Jonzon y otros; Pacents de loz Estados

4,525,239 otorgada el 9 de Julio de 193% a Trokharn; Patente dJde

los Estados de Unidoz de América No. 5,093,522 cotorgada 21 24 de
5,260,171 otorgada el 9 de Noviembres de 1292 a Smurkoeski y otrao

Patznte de los Estados Unidos Jds Amdrica No. 5,275,700 otorgada

»s Estados Unidos d: America No. 5,224, 20€

otros; Patente de 1

B

ctorgada ¢l 2 de Agosto de 199 a Trokhan y otros; Patente de los

Estados Unidos de América No. 5,431,726 otorgada 1 11 ds Julio

corgada 21 19 de Mavzo de 1926 a Trokhan y otros; Patents de 1o

ptizmbre d= 1996 a Trokhan;

, 066,724 otorgada

América No. 5,628,376 otorgada <1 12 de Mayo de 1997 a Ayers y

otras., cuyas dascripcionss de las mismas s¢ incorporan aqui por
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un red de regilonza densificadas gue szan impreso en contra de una
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solucidn de

agregado a la

pulpa o pusds szv

Loz agentes de dzzaglu

la presents descripeidén

1Y

COImno

UL L

salzs

las sales de

w 1

13 conductos de

zobuspussta sobre

deflexionada nha

For

conducto de deflexidi

ada de denzidad mas

adzouacas

e

mono,

sales de amnina primaria, las zales cuaternarias de imidazolina,
la =al cuaternaria de szilicona y las zalzs de alguil amida grasa

insaturada. Los agentes
adicionales estén descritos

de

América No
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aqui por referencia. En particular, Kaun describs &l uso de
composiciones de silicona catiénicas SO agentes

a
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saglutinantes.

dezaglutinante pueds sz2r agragado a la solucidn de fibra en una

cantidad de desdes alrededor de un kilogramoe por tonelada métrica

a alrededor de 10 kilogramos por tolzsrada métrica ds fibras
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En una incorporacidn alterna, =l agente
dzzsaglutinante pusde s2r un agentes a baze de imidaczolina., EL

agante dezaglutinante a bhase de imidazolina pusde szer obtenido,

0)\
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suministro de filwra de acuerdo a un proceso
come 3¢ descrikbe en la Solicitud del Tratado de Cooperacidn de

Patentes que tiesns una publicacidén internacional No. WO 99/34057
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de Cooperacidén 4ds Patentss publicada que tiene la Publicacidn
Intzrnaciconal No. WO 00/66325 presentada el 28 de Abril del 200,

ambaz Jdz laz cualez zon incorporadas aqui por referesncia. En las
publicaciones anteriores, esta descrito un proceso v

aditive quimico, tal como un

procesa incluye los paaos a tratar una solucidén de fibra con un

exceso del aditive quimnico, permitisndo un tiewmpo de permancsncia

suficiente para gque ocurra la adsorcidn, el filtrado de 1la

solucién para reamover los aditivoes quimicos no  adsorbidos, vy
volver a poner la pulpa filtrade con agua fresca antes de formar

una tela no tejida.

Los agentes de resistencia en himedo y en s&co

w0

también pueden ser aplicados y incorporados en la haoja de base.
t

Como 32 usd aqui los Magen

=
Y&
I=h
I_l
YH}
I~
i
o
u
=
Y
ct
[Yb
]
!_v -
m
l_l
[eh)
57}
=
47}
o
=)
¢
w
ko]
al]
=
s 1]
l_! -
=
[}
<
l_l
l_l
l_l
il
p1}
=
l_)
33}
(7}
[t
i
l_!
)
o]
(L)
7]
o
)
ct
=
()

las fibras en el estado humedo. Tipicaments, los medios por los

cuales las fibras =son mantenidas juntas er

proporcionar un material gue permitird la unidén de las
tal mansra como para inmovilizar los puntos de unidn ds fikhra-a-

fibra y para hacerlos resistantes a la intaryupcidn en &1 estado
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Cualquier material que cuando se ag
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de tisu o a una hoja ressulta en proporci
con una proporcidn de resistencia a la tensidén geoméirica a1

zeco/rezistencia a la tensidn geométrica en himedo en principal

cn alvededor de 0.1, =32 llamava, para los propdsitos de
la presente invencidén un  agentes de resisisncia  en  humedo.

Tipicamente, e3tos matsriales son llamados ya 3za como agentes de
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proporcionaran un producte de papel o de List qus retizsne mas de
50 por ciento de su resistencia en himedo original después de la
exposicidén al

minutoz. Loz

aquelloszs losz

que, dsz su

caturado con agua por 5 minutos. Ambas clases de agentes de

agregada a las fibras de pulpa pusde sar ds por lo menos de

-

dz 0.1 por ciento por peso seco, wds sspscificamente de
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zeco a alredador de de 2 por cilento por peso , basado sobre

tipicamente proporcionan una elasticidad an hbmesde a largo plazo

mayor o wmenor a la estructura de una hoja de tistd, En contraste,

loz agentes de resiztencia en himedo temporales, tipicamsnte

propovcionaran estructuras de hoja de tisd que tendrdn una baja

denszidad y una alta elasticidad,

D

cstructura que tenga resistencia a largoe plazo para exponsrse al

agua o a los fluidos del cuerpo.

Los  agentes de resistencia en himedo temporales

puceden ser catidénicos, no idnicos o anidnicos. Tales compuesta
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. == ARCA REGISTRDZ -~ - =~ IARCR REGISTRDA E
incluyen FPARDZ MWRCA REGISTRDR ¢y N y PAREgZ MRRCR REGISTRDR - g4

de reziztencia en himedo temporales que son poliacrilamida

Inidos de Amévica No. 3,556,922 octorgada €1 19 de Encero ds 1971 a
Cozcia y otros y la Patente de los Estados Unidos de América No.
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Hercobond 1266, fabricada por HéErcules Inc., localizada an

catidnica comercialments disponibles que  pusds ssr usada de

acuerdo con la pressntes invencidén., Los ejemplos, adicionalzs de
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comprenden resinas oligomévicas o

pueden
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los Eztados Unidos de América
Octubre de 1972, & Fzim; Patent
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incorporadas aqui por referancia zv
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de  aminoplazto obtenidas por la reaccidén de formaldshido con

rezistencia en hlnmedo permansnts vy temporal en la fabricacidén de
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Loz  agentes de  rvesistencia en  3&co son nay

conocidos  ai

0

1 arte e incluyen, psro no 38 limitan a 1los

almidone

/7]

modificados y a otros polisacérideos tal cono, los
almidones catidénico, anfotérico y anidnico vy  las gomas de
algarrobo y guar, las poliacrilanidas modificadas, la

...... ; 103 atlcares, el alcochel de poelivinilo, las

Aquitosanas y similaves. Tales agentes de resistencia en zeco zon
agregados Liplcamsnite a la solucidn de fibra antes de gue 2¢ haga

rmacidn de la hoja de tist o como parte del pacuete de

crepado.
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auxiliares de absorbencia usuzalmente en la forma de sur
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las fibras

acuerdo con  la

homogénea unica de
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una compoziciédn de fibra diferente., Por ejemplo, refiriéndoncs a

la Figura 1, estéd ilustrada wuna incorporacidén de un disposi

naltiples. Como se moated, una caja supericr de tres capas 10

generalmente incluye una parad dz caja de cakeza supesrior 12 vy
0

w
9]
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“ior 14, La caja de calk

I=n

Cada wuna de las capas de fikras comprende una
151é6n  de fibras acuosa diluida. Las fibras particulares
contenidas en cada capa gancevalments dependen del producto gue as

formadoe y de loaz resultados deseados. En una incorporacidn, por

ejempla, la capa media 20 contiene fibras de pulpa en combinacidn

ibraz conductoras. Las capas

o,  puedein contener solo fibras de pulpa tal como las

as de madera dura.
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La colocacidén de las fikras conductoras en el centro del tzjido,
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una sensaclidn swave sobre sus SNper

las fibras en una de las capas del tejido pusde tambidn mejorar
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cantidades de 1

D]

ikras conductoras. En una incorporaciédn, porv
LY

ejenplo, un tejido d: tvrzs capas 25 formado zn el cual cada capa
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34
da cuenta por Jdesd: alrededor d: 15 por cients por peso a
alrvededor de 40 por ciento por peso del itejido. Lasz  capas
zxteriores pueden hacavse de 34lo fibras de pulpa o de una
ibras de pulpa y de fibras termoplisticas. La
capa media, por otro lado, pued:s contensr las fibras de pulpa
combinadas con las fibras conductoras. Las fibras conductoras
ntznidas en la capza madia en una cantidad de dzsde

alredador de 10 por ciento por peso a alredador de 90 por ciento

(]
]
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s
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( tal como 2n una cantidad ds desds alrededor de 3
ciento por peso a alvedsdor de 70 por ciznte por peso, Lal como

en una cantidad de desde alvadedor de 40 por <lento por pes3o a

adecuadamznts scportada & impulsada por los rodillos 28 y 30,

por  lasz flechaz 2322, La remocidn de agua se  logra por  una

La formacién d& loz tejidos de papsl de capas

miltiplez también sstd dezcrita y descubizrta en la patente de

los Eztados Unidos dz  AmEvica No. 5,129

Qo RSN

, 288 otorgada

V)

Farrington, Junior, la cual se incorpora aqui por re
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ormada  la suspensién acuosa Jde
fibras en una tzla no tejida, <2l te2jido puede ser procesado
vsando varias técnicaz y métodos. Por cjempls, la rafervencia en

hacer hojas de tisd ds secado

continue no crepadas. En una incorporacidén pueds ser dessable el
formar la tzla no tejida usando un procezo de secado a través d2

bacdo de la tela no tejida

la no tejida se hace no conductora. Por
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tanto, la tela no tejida se hace no conducitora.
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pnedsn hacerze z2in departic del proceso general., Bsta mostrado un
formador de alambre gemslo G
una corriente 36 ds una suspensidn acuosa da
papzl zsobre la tsle formadora 28 colocada sobre 21 vodillo
‘Fc"» rma ]1 N ac .

tela humeda
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desaguado parcialmente ¢l tejide a una consistencia de
lrededor dz 10 por cisnto por peso seco. El desaguado adicional

de la tzla hidmeda pueds llevarse a <cabo, tal como ediant

e
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succién con vacio mientras que la tela hineda 23téd soportada por

la tela formadora.

ela formadora a una tela de cransferencia 40, B

acién opcion

a uvna velocidad mé&s lenta que la de la tela

a fin de impartir una resistencia incrementada =

lesde 0 por ciento 0 por cient

El tejido =23 entonces transferido desde la tela de

ayuda de un

tapata dJde

sando  una

tela de transferencia. Si se desea, la tela de zescado contcinuo
pusde correr a una velocidad mas lenta para mejorar ademiz 21
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ayuda del vacio para aszzgurar la deformacién de la hoja para

telas de zecado continua adecuadas estén descritas en la Patente
de loz Estados Unidosz de Amirica No. 5,429,636 otorgacda a Kai F.

No. 5,672,248  otorgada a Wendt y  otros laz cualss  san

=
L

incorporadas aqui por

i

eferencia en esta descrip
En una incorporacidn, la tela de secade continuc
proporcicona una supso

la tela puade contener nudillos de impresidén alta vy largos.
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de la

tejido, como
orma que se conforma
a la superiiciz dz la tsla de secadeo continua Jdespuds de gus la
tzla &3 secada en una sscadora continua. L1 lado opuesto del

tejido ds papsl, scbre =21 otro lado es tipicamente mencionado

como el “lado al ai

tejide pusde ser desde alrvededor de 2 pulgadas d: mesrcurio a

dz 15 pulgadas de mercurio (75 milimztvos de mercurio a

c
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alredsdor de 2380 milimetros d: mesrcurio), pre

a o coms un resmplaco mediantes 2] succiconavla szal

Aun nando esta soportads por la tela de secado
continuo, <l tejido es finalmente secado a uvna consiatencia de
alrzdedor de 94 por ciento mayor por la szcadova continua 48 vy
después ez transferido a una tela portadora 50. La hoja dz hase

secada 52 23 transportada al carrste 54 vaando una tela portadora

50 y una tela portadora opciconal 56, Un vodillo de volt
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presurizadoe  opcional 58 puede ser usado parva facilitar la

tejido desde la
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ino., Adn cuando no 3¢ mostrd, el calandrado

tejide pueds tambiin hacer
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a manera, la conductividad dsl tejidoe puede
g2r wejorada miesntras que también se mejora la suvavidad del

tejido.

En una incorporacién, la tela no tejida 52 es un

ido ze ha secado e&n un estade planc. Por zjemplo, puede ser
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continua liza. Loz procescs para produ
ntinne no crepadas son por ejemplo, descritos en la pateants de

los Estados Unidos de América No. 5,672,243 otorvgada a Wendt, 3

otros; en la Patente de losz Estadoes Unidos de América  No.

Burarin; en la Patante de loz Estados Unidozs de América No.

Estados Unidos ds América No. 6,197,154 otorgada a Chen, y otras:

y en la Patentz de los Estados Unidos de América Nao. 6,143

otorgada a Hada y otros; todas las cuales son incorvporadas aqui

B la Figura 2, =3ta nostrado un proceso para

producir tejides sscados a través de aive no crapados.
, Cu2 cualguier proceso o técnica adecuada
ormar la tela no

v puede emplears: AT A

tejida conductora. Por ejemplo, refirviéndoncos a la Figura 9

otro proceso Jqus pusdes ser usado pava
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dz acuerdo con la presente descripeidn esta mostrado. En la
incorporacidén ilustrada en la

formada es trenzada zn himesdo durante =21 procesa.

cual esta sopartada y es impulszada por una pluralidad de rodillos
dz guia 64. La caja de cabera 60 pusds zsvy similar a la caja de
cabeza 24 mostrada z2n la figura 2. Ademds, la 3uspensidn acuosa
de fibras puede contener fibras conducioras como 32 describid
antericrmente. Una caja de vacio 66 &sta colocada dehajo de la

y adaptada para remover £l agna  Jdel

ibras para ayudar en la formacidn del tejido.

Desde la tzla formadora 62, un tejideo formado 65 &3 transferido a
una segunda tela 70, la cual puede ser ya sza un alambre o un

fieltro. La tela 70 e3td soportada por un
de una trayectoria continua por una pluralidad de rodillos de
guia 72. También estid incluido un rodilleo de toma 74 disedado

para facilitar la tranaferencia del tejido 68 desazde la

secadora calentado givatorio 76, tal como una secadora Yankee.

Comoe 32 mostrd, al ser llevado el tejide 68 a travis Jde una partce

de la traysctoria votacional de la superficie de la sscadora, el
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humedad contenida dentro dzsl tejido sea evaporada. El tejido 68
es entonces removido dssde 21 tambor secador 7€ sin crepar 2l

tejido.

1 de remover el tejide 68 del tambor de la
secadora 76, &n una incorporacidn, pusde ssr aplicado un agente
de liberaciédn a la superficie del tambor de la secadora o al lado

del tejido que hace contacto con 2l tambor ds: la sscadora. En

general, cualguier agents de liberacidn adescuade pueds: ser usado
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desde el tambor, para

Los agentes de libracidén que pueden ser usados
incluyen, por ejenplo, los polimercos de  epiclorochidrina de
poliamidoamina, tal como aquellos vendidos bajo el nombre de

comercio REZQSQL por Hercules Chemical Company. Los agsntes de

n3ados en la prasante

Chiennical Company, Buspervse 2032, Busperse 2092, Busperss 2001,
Puclman 699, todos disponiblez de Buckman Laboratorios, vy 640C
liberacién, 640D liberacién, 04575 liberacidn, DVP4VO05

r, DVP4AVO03 liberacién, todos disponibles de Naleco.

1L, LM AN

[y

liberaci:

En otra incorporacidn, pusds ser deseable el

3.

icado, por ejemplo, puede

. El

I~

producto

(0}
0]

porar en Ootro
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tejido puede szer densificado usando cualquier méitodo o técni

0
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adecuada. Por ejemplo, &n una incorporacidn, &l tejide puede ss

dengificado mediants 21 s2r alimsntado a través del punto de

presidén de los rodillos de calandrado opuestos.

En una incorporacidén alterna, como se mostrd en la

Figura 10, &l tejido puedes ser prenzade &n contra de una

Figura 10, una pluralidad de cilindros de secado consscutivos 20

estén mostrados. En esta incorporacidn, satéin ilustrados s<is
cilindros de zzcado consscutivos. Debara entenderse, sin embargo

ser uzados m&s O mMenos

cilindros de secado. Por ejamplo, en una incorporacidn, de ocho
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Como 3& mostrd, un tejido hinedo 52 formads Jde
acuerdo con cualguier procszso adscuadoe es prensado para hacsr

contacto con 2l primer cilindro de secado 30. Por sjemplo, en una
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s por alrededor de 150 grados, tal como por 1o menos a

prenzado e un contacto con
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gramo a alred

zjemplo, pued: ser
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tado a una tempsratura opt

durante &l proceso.

~i4n

en

resultados desesados, Por ejenplo,

cuadrado a alrededor de 200 gramos

o ]_E]\—n](""l“ ::]_.5

como de dasde

5
D

cuadrade a alredsdor de

[t )
"U
,_.

3er de deadzs alredador dz 2 centimetros

0 pueds

"'L]]";W O3S l” N

a alrededor
desds cubicos por
e 10 centimetros clbicos por gramo.
no tejida
Por ejenplao,

COomo

¢l  tejido pusds ser

dz estos tejides,

por

cubicos

de menos de alradsdor de 1 centimetro clbico

W
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por gramo, tal como de menos ds alrededor de 0.5 centimstros

1L

El “wolumen” de hoja es calculado como 21 cociente
del calibre de una hoja de tfisd sz2co, expresade en micras,
dividide por el peso baze sz2co, expres 3 por metro

cuadrado. Ll volumen de  hoja  resultants 23 expresado  en

centimstros cuibicos por gramo. MAs s3pad
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medido  como el grosor  total  de una  pila de diez hojas

en donde cada una hoja dentro de la pila es colocada con 21l mismo

lado hacia avriba. El calibre &3

nedide dz acusrde con el méitodo

de pruzha de la Asociacidn Técnica de la Industria Jde la Pulpa y

del Pap

1, T411 om-39 ™“Grosor (calibre) de Papel

(i

Cartoncille Combinade” con la nota 3 para hojas apiladas. EL

micrimetro usado para llevar a cabko la prueba T411 cm-82 &3 un

Inc., de  Newbzrg, Qragon, Estados Unidos de  América. El
nicrémetro tiene una carga dz 2.00 kilopascaless (1232 gramos por
pulgada cuadrada) un Arca de pie de presidn d: 2500 milimstros
cuadrados, un didmetro de pie dz presidn de 56.42 milimestro, un
tliempo de permanencia de tres sagundos y una tasa de descenso de

0.

[on]

milimetros por segundo.

Las telas no tejidas hechas de acuerds con la

z

te  descripcidén  también pueden tener  una resistencia

suficiente como para
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incorporaci

alrededor de 1,500 gramos por pulgada en la direccidén de la
médquina, tal como wmés de alrededor de 3,000 gramos por pulgada en

dedor de

Vi
|_l
[y}
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la direccidén de la miquina, tal como aldn mas de

5,000 gramos por pulgada en la direccidn de la méqguina.

L

v conductividad de la tela no tejida también puede
variar dependiendo del tipo de fibras conductoras incorporadas en
ibras conductoras z=zn =1 tejido, y la
nansra <n la cual las fibras conductoras son  colocadas,
concentradas u orizntadas en &l
ejemplo, la tela tejida puede tener una resistancia de menos de
alrededor de 1500 ohms/cuadrado, tal como de menos de alrededor
de 100 ohms/cuadradoe, tal comoe de menos de alrvededeor de 100

ohms/cuadrado.

La conductividad de la hoja esté calculada como el

Ohms, dividide por la proporcidn de la longitud al ancho de la

por cuadrado. Mads sspecificamente, la medicidn de la vesistencia
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de Prushba para Dasterminar la
Resisztividad Eléctrica de un Matesrial Conductor Inpreso”. EL
dispogitivoe de medicidn de resistencia (o medidor Ohm) usado para

llevar a cabo la norma de la Sociedad América para Pruehas vy

Materialzszs F1896-98 &3 un nultimsdidor Fluke (modelo  189)
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cocodrila Fluye (modslo ACL20);  ambos

Washington, Estados

Unidos de América.

El tejido conductor resulitante hecho de acuerdo con

la prezente descripecidn pusds zer usado como un producto de

to nico o pusde ser combinads con otros tejidos o peliculas

stratos

un  producto de

T
[0

‘poracidn, la tela no tejida conductora pusde ser
formar un producto de 2 estratos
o un producto de 3 estva

ejemplo, pusden hacerse completamsnte de fibras de pulpa y pusdan

hacerse de  acusrdo a cualquicera de loz procesos  descritos

anteriormente.

En una incorporacidén alterna, la

2

acuerdo a la prasente descripcidén puede

poliméricos o no  tejidos. Por ejemplo, <n

incorporacién, la tela no tajida cr laminada a
- o ’
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nsidn y/¢ a un tejido unide con hilad

tejida conductora pusds o

sintéticas. Bn es3ta incorporacidn, la tela no

tejida

pusds zex
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incluye una tela no tejida conductora €6 hecha de acuerds con la
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segundo material 88 puede comprender, por <jemplo, una pelicula

comno una tela zoplada con
tzla no tejida 86 puede ser szujztada al szgundoe materia
vzando cualquisr mitode adecuade o técnica adecuada. Por sjzmplo,
como s& dezecribid anteriormente, un adhesive pusde ser usado para

sujstar loa dos makeviales juntos. Alternativaments, los dos
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incorporacidn de

x_v.

n la prasente descr ata

peidn

(D
n

zl laminado 90 comprends una

una sagunda tela no tejida 94,

cantidad significante de fibras conductoras. La otra capa

distinta de fibras, sin enbargo, contiene fibras conductoras

ibras de pulpa, En ta

[\
i
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conductoras en el

tejido 92 ez puezsta contacto con la capa y sujetada a dicha capa
ibrasz conductoras en =1
ormada una capa central conductora en el

pueds ser sujq

=

a primera tada a

w

la segunda tzla no adecuada.

o

or ejemplo, o3 través de un

znredads de fibra, a

de unidn ultrasdénica, o mediante el uso de un adhesivo.
una incorporacidén, un adhesivo

ser usado a

laminado.

2z

esta incorporaci

LA

i, sin  en
conductoras qusz  contienen fibras d=  pulpa primarias  estéan
las

sujetadas Jjunitas. Las capas conductoras por tanto forman

superficics szuteviores Jde laminado 90, En  esta manera, 2l
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otra incorporacién ds un laminado 90 hecho de acuerdo con la
presente descripcién. En  esta incorporacidn, <1 laminado 90

tejida conductora 92 hecha de acusvrdo con
tela no tejida no conductora
96. Ma=s particularmsnte, la tela no tejida 92 incluye dos capas
sas diztintas. La primera capa fikrosa contiene las fibras

de pulpa

La gegunda tela no tejida 926, sin embargo, pusds hacerse de

cualquicra ds

de fibrasz zintiticas y de pulpa. BEn e&s3ta incorporacidn, la tela

no tejida 96 esta snjetada a la capa de fibra distinta

0
!

[
i
D
t—
23]

N

ne tejida ibras conductoras.

%)

En una incorporacidn, <l laminado 90 como Se most
=n la figura 14 puede hacers:s szobrs un sistema de formacidén de
tzjido que incluyen formadores duales. Un formador pusds 3er
uzado pawva formar la tela no
formador puede =zer

loz telas formadaz 92 y 96 pueden ser combinadas duvants el

e la Figura 14 pueds tensr una estiuctura en capas Jdistinta.

La incorporacidn de la tela no tejida conductora

adentro de un producto de estratos mdltiples puede proporcionar

variaz ventajas y bensficios. Por ejzmplo, <1 productoe de
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eztratos miltiples resultante pusde tener una mejor rasistancia,

conductoras mejores

tranamisién dz ligquido.
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tejida, <ome parva formar
zonas distintas  de  conductividad. Por ejemplo Sn una
incorporacidn, una caja ds cabsza pusde s:zr usada Jqus en ver de o©
en adiciédn a separar las fibras verticalments como 32 mostrd en

la figura 1, la caja dz cabeza puade estar disefiada pava tambiin
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onductoras pueden sola esta
largo de la longitud (direccidén de la méquina) del tejide. Las

ZONas rductoras puedsn sstar separadas por Zonas no conductoras

que solo contienen materiales no conductores tales como  las

j_m llllllll a
ormadora <con una porosidad varviakle., En particular, la tela

- aea - - AR > P -
de porosgidad y &dveas distintas con
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csencialmente ninguna porosidad. Durante la formacidn del tejido
desde la suspensién dz filbras acuosas, las
recolactadas en las Arcas de porosidad creande zonas conductoras.

S,  por otro  lade,  ase

recolactaran en laz &rsas del tejido que es3tén localizadas zcobre
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formadora  que  ssencialmsenite no tiznen

orogidad. En ezta manera, pusds zer formada una tsla no fejida

teniendo  zTonaz conductoras. En una
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recubrir la tela con las zonas de fibras conductoras.
Por =jenplo, como 3 mostrd en la figura 8, s3ta

mostrada una tela no tejida conductora 15 wecha de acuerde con

la presents descripcidén. En  ez3ta incorporacién  las  zZonas

conductoras
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zonas conductoras 266 y 262 pueden sar rodzadaszs por laz zonasd nao

conductoras 260, 262 y 264.

Como 32 describidéd anteriormsnts, las telaz de base
" . v o2 =
no tejidas hechas de acuerdo con la presente desscripcidn pueden

as < nunerosas Elplit-v:l.Cl':)ll'&:-. e

fibras de carbén, los tejidos hass pueden 32r usados por sus

propliaedadas de contreol de olor. En aldn otras incorporacionss, las

ficis d= una

pressntes en la super

ela no tejida proporvcionands un productos akrasivao.

En una aplicacién particular por ejemplo, la telsa

ncorporada en un dispositive de
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percapecidn  ds mojado qus  =std configurada para indicar  la

¥

presencia  Jde un fluide del  cwunerpo  dentvo de  un avticulo

1M

tejidoe conductor. El circuite abicsrto pusede s2r consctado a un

El fluido conductor de objetivo particular o el
fluido del cuerpoe pueden variar dependiendoe del tipo particular
de articulo aksorbente y ds la aplicacién dsssada. Por ejemplo,
1, el articuleo absorbente comprende un pafial,
percepcidn Jde mojado zsta configuradoe para indicar la preassncia

Aliternativamente, ¢l dispositiveo de emisidn de

de un metabolito qgue puede indicar la presencia de un salpullido

de pafial. Para los productos de incontinencia para adulto y los

dispositive de  emisziones de sefiales de mojads  puede  ser

configurade para indicar la presencia de un  hongo o un

para propdsitos de ejemplo un articulo absorbesnte 120 cque puede
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dz  acuerdo con la pressnte  invencidn., BL  articulo
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nte 120 pueds © no ser desechakle. Se entisznds gue la

pressnte invencidn es adecuada para usarse con varios otros

pero no  limiténdosze a pafiales, calzoncillos de aprendizaje,
5% ecalzons: para nadar, productos para la higiense de la mojer,

productos parva la inconveniencia, prendas médicas almohadillas

quirdrgicas y vendajes, otras prendas para =1 cuidado de la salud

10

varia nétodos  para  construir  los  articulos
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absorbentzss tal cono =1 pafial 120 de los varios aspsesctos de la

Solicitnd de Patente del Tratado de

00/27009 publicada &l 29 de Junio del

5,766,289 otorgada el 16 ds= Junio ds 1993 a Brandon y otros., vV
20 la Pate =nte de loz Estados Unidos ds América No. 6,645,190
ctorgada 1 11 Jde Noviembre del 2002 a OQOlson y otros las cuales

son incorporadas agqui por e
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mostrade 2n las figurasz 2 y 4 también esia representadoe en las
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figuras 5 y 6 en un =3tado abierto y deadoblado. Especi

la Figura 5 es una vista en plano ilustrvandos 21 lado «

frente del avticule cuando s usa a la parts supsricor del

articulc., Opuesta a la direccidén longitudinal 148 esta una

El pafial 120 define un par de regionss Jde extramo

longitudinales, de otra mancera nancionadas aqui como una regidn

articule 120) para 3ssr colocada hacia <1 usuario, y una obtra

1
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1 supsrficie intazrior. Las rvegiones
1

las cuales cuando se usa, cubren o rodean complstamente o
1zente la cintura o 21 Lorso medio inferior del usua

Ll UL R PR R I R R N

120 1a cual, cuando sz usa e3téd colocada 2ntre las piernas de un

El articunlo absorbanta 120 tienz un par dz orillas de  lado

lateralmente opuestas 136 y un par de orillas de cintura
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qua pueds 3

unido a cubierta sxtesricor 140 en impussta

nisma mediante adheszivos, uvnionss

Srmicas v otrasz técnicasz convenclionales. Refiriéndonos a la

o adescuadamente a la

164.
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w
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posterior Comno s

a la

L

142 pusde zz2r unido adscuadamsnt

l_l
[
s

formar un par de costuraz laterales 16

postericor 124, Bl
POr ejemplo, colocado
componentes del articulo 120 para hacer dispuesto hacia la

del

ademis incl

absaorkbar loz exudados del

ademas incl

y puads
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colocadas
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articulo absorbente 120.
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ara formar un sello en o

miemnbhros
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forre del lado
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lastificada COmMo  3e

parcialments no sujstada
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e=gidn
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1o menos
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pusden

longitud completa

América

NG.

1l se& incorpora

cu
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de

los czxpertos en =1 artzs. Los

pueden ser unidos operativamsnte
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Loz miembroz elisticos de pierna 158 puoedsn ser

rato y después elasitificados o encogidos, por ejemplo, con la

aplicacidén de calor de manera gue las fuerzas de retvaccidn
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por ejemplo, los miembros elasticos de pizrna 158 pusden incluir

una pluralidad de hilos elastoméricos de spandex de filamsntos

—

maltiples combiinadeos ¢ hiladeos en szco vendidos bhajo el nombre de

comsircico LYCRA y disponibles de Invista de Wilmington, D2laware,

120 puade ademds incluir una capa ds manajo de surgimiznto (no

mostrada) la cual puede estar localizada opcionalments a un lado
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el forrvo de lado al cuerpo 142 por métodos conocidos en 21 arte,
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cal como mediantce €l uso de un adhssive. Una capa de mansjo de

y
A]
O,
—
-+
=
=
1,
)
s
—
on
1]
[
=
o
l_l -
=]
=
]_4 -
18
=
o
ot
Tt
0

surginiento ayuda a Jdesacelevar y 2 difundiz 1o I
brotes de liguido que pueden ser répidaments introducidos adentro

de la estructura absorbente del articulae. IEn
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6, el articulo aksorbents 120 ademds incluys un par de paneles
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asegurar la prenda en &l lugar. Como 3¢ mostrd en las figuras 5 y
6, losz panszles latzrales sujetados al armazén a

lo lavgo de un par de orillas longitudinales opuestas 127. Los

)
'
3

pansles lataralsz 134 pusdsn estar sujestadeos o pueden ezta

unidos al armazédn 122 usando cualcquicr técnica de unidén adecuada.

Por zjemplo, los panelss lateralss 124 pusden ser unideos al
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los pancsles lateralss 134 estén consctados a la

del articulo absorkbente 120 y  se extienden
frontal del articule cuando se asegura el articulo en e

sohre
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Los paneles laterales clisticos 134 cada uno tienen

una orilla extervicor longitudinal 168, una orilla de extrema de
pierna 170, colocada hacia 2l centro longitudinal del pafial 120,

y las orillas de extremo da cintura 172, colocadas asi un extramo
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descripeidn estéd particularmzsnts d

de indicacién de fluide, tal como un dispositive de percepcidn de

incluys un primer slemento conductor 200 sspaciads de un ssgundo

De ascuardo
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El primer elemento conductor 200 no intsrsecta con
el szzgundo elementos conductor 202 a
albierto que pusds ser cerrado, por =jenplo cuando un fluido

2leamentos conductores. En otras
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ncorporacionss, sin embargo, =21 primer slamento conductor 200 vy

onectados a un

2l segqgundo elemento conductor 202 puedsn estar

sensor  dentro del armazdn. El  sensor pueds s3er uzada para
o5 camnbhics en la tempsratura o pusds 2er usado para
percibir la presencia de una sustancia particular, tal como un

tabolito.

onducitorzss 200 y 202 se extisnden a la longitud
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puaden extendsrse z0lc a la vegién de entre pizrna 126 o &stos

pueden extenderse a cualquier lugar particular =n el articul
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articulo. Ern la figura 4, por otro lado, los miemnbros de
almohadilla conductores 204 y 206 =z=3tén colocadoz en la regidédn
ior 24 a lo largo Jds la abertura de cintura del articulo.
Deberd apreciaraze, 3in zmbargo, que =n otras incorporaciones, el
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almohadilla pueden estar localizados a 1o large del lado del

fticulo o hacia la regidén de entre pierna del articulo.
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miembros de almohadilla conductores correspondisntes. Cuando est

preszente un fluido del cuerpo en ¢l avticuleo ahsorbente 120, el

circuiteo abicrte formado por los elamentos conductores 200 y 202
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z3td cevvado 21l cual a 3u vez activa 2l dizpositivo de emizién de
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El dispeositivo de emizidén de sefiales 210 puede
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demuestra la conductividad de los tejidos de base hechos de
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accesgible publicamente localizade 2 Savannah, Georgia.

Una tela en capas Unica

una mezcla homogénza de fibras kraft dz madera suave blanqueadas

150 abtenidas d: Toho Tenax teniendo una longitud cortada de 3

milimetros. El suministro de fibra wsado para producir el tesjido
as de pulpa Jde madesra y 6
por cisnto por peso de fibras de carbén. La mezcla de fibra de

pulpa de madera contuve 75 por ciente por peso de madera suvave y

25 por cilento de madera dura.



10

1=
n

25

\O

71

El suministro de madera suave fue refinade usando

finador Beloit DD de barra
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CSF. El Kymene 6500 de Hérculess (de Wilmington, Dalaware,

Eztados Unidos de América) fus agregado al suministro a 10
—rica de fikras ds pulpa de madsra

» por peso.

La tela no tejida conductora formada también fue

ubicerta scobhre ambos lados con almidén PG220 0 dea enford

[

e
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(%)

oducts  (Cedar Rapids, TIA) vy latex CPEZ0ONA (un latex de

o carboxilatado) Jde Dow  Chamical (Miclland,

En la produccién de las

=

uestras, &1 tejido formado
en hinedo fue puesto en contacto con un primer juego de kotes de

de botes dz secadora =1 tejido

fue alimentado a través de una pransa de aprestoe y despuss se

Las condicicnss de procsse  para  las musstras
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Huestra 1

Muestra 2

Muestra 3

Velocidad de la 200 200 200
maquina FPM

Flujo de suministra 25 25 50
1de grueso primayic

GPM

Flujo total primario 200 200 200
GPM

Dirveccidn, Rodillos F F F
Holey

Fodillos Holey, REM 1300 1800 1800

Nivel H.B. primario
pulgadas

5

5

5

Agitar, % 90 90 20
Vacin, pulgadas de
agua
Caja de Hoja # 1 0 0 0
Caja de Hoja § 2 g 9 9
Caja d& Hoja & 3 12 12 12
Caja de Hoja # 4 22 20 20
Caja de Hoja # & 24 22 22
Caja Plana de Vacio 0 ) 0
No. 1 pulgadas de Hi.
No. 2 1 1 1
No. 3 0 0 0
Rodilla de sofd, 9 6 )
pulgada de Hg.
Primers prensa, PLI 280 280 280
Srgunda poe LI D30 950 920

iy
Primera s5&

=11

ccidn de 3 g 8
secadora, presidn de
vapor, P3SI
Prensa de Apresto, - 26 36
PLI
Tasa de Toma, - 140 140
libras/tonelada
métrica
Segunda s=sccilin de 11 21 21
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probado

TE3PeScio

obtenidos

Meestra 1 Muestra 2 Muestra 3

Pecubrimiente en Ninguno 6% p=s3o 10% por peso

la prensa de agregadn ds | agregado de

apresto PG280 mezcla de
50:50 de
PG2800 vy

V CP620NA

Pzso base de aire

seco (dsm) 40 42 42

Resistencia

{Ohms/cuadrado) 70 80 81

Volumen (cc/g) 2.1 2.2 2.2

Resistencia a la

tensidn en la

direcridn de la 7892 10297 10248

maquina

(gramos/pulgada)

Las nusstras fueron  probadas respecte  de la

usando

un

TESTWORKES 2. Bl probador fus puesto con las sig
de prueba:
Longitud de Medicidn = 75 milimetros

S oacoi

25.4
fue re

de
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REINVINDICACIONES

1. Un material no tejido que comprende:

una tela de bass no tejida gue contiene

pulpa en una cantidad de por lo mencos de alrededor de 50 por
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ciento por psso, la tela

conductoras en una cantidad de por 1o mend

iegnto por pe3o, las ibras conductoras comprenden
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carbdén as metdlicas, fibras poliméricas conductoras, fibras
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rezistencia de menos de alredsdor de 1,500 Ohmzs/cuadrado.

2. Bl material no tejide tal vy como se reivindica &i
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las cliusulasz 1 & 2,

conprenden fibras de carbdn.
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e3tdn presentes en la tela base no tsjida 20 una  cantidad

suficiente para que ¢l material sea conductor en por I
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y como se relivindica en

porcque el tejido base
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omprands un tejide Jde estrato Unico conteniendo capas distintas

de fibras, el tejide base incluys por 1o msnosd una primsrs capa y
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6. Un material no tejido € y comna 3¢ reivindica er
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usula 2, caracterizade porque las fikras de carbédn 3o

formadas de un poliacrileonitrilo.

7. Un material no tejido tal y como 32 reivindica en
la clausula 3, caracterizado povgque las fibras de carbédn tiener

una longitud promedico de  desde  alradedor de 1 milimetro a

alrededor de 12 milimetros.

8. Un material no teajide tal y come 32 veivindica en

las clausulasz 1, 2, 2, 4, 5, 6 & 7, caractesrizado pﬁ?qu la tela

a las fibras de pulpa y a las fibras conductoras.

una cualguisra Jde las clausulaz pracadentes cavactazrizada porgue
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en la cléusula 9, caractesrizado porqus las zonas conductoras e3tan

separadas por las zonas no conductoras.
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en  una

porque la t
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base comprende un tejide secado a través de aire

no crepado.
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12, Un material no tejida tal y como se reivindica
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alredzdor de 15 gramos por metro cwadradoe a alradedor de 100

13. Un material no tejida tal y comoe se reivindica
en una cualquisra de las clauszulas precedentes caractericado
ial no tejido comprend: un lamdii

base no tejida estando laminada por lo wmenos una otra capa de

material, la otra capa de material comprende un material tejido,

himedo sea secado sobre un cilindro girado vy calentado.
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15. Un

material no tejido

volumen de menos de

cubicos por gramo.

como se reivindica

1, 2, 2, 4, 5, ¢ ,7 & 2, caractevrizado porque la
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tejido tal y cono reivindica

Se
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rededor dz &

desde

peso.

producir un tejido de papel

acuosa de fibras sobre una

ormar wn Tejido himedo, la

cle fibras

pulpa vy

conductoras comprendsan de carhdén,
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dz carkén ezstande presentes en &l tejido himedo en una
por 1o menos de alrededor Jde 2 por clienta por peso
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para  producir un tejide de papel

conductor que comprende:

depositar una suapensidn acucsa de filbras scobre una

superficie formadora porosa para formar un tejido humedo, la
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, las fibras conductoras comprenden fibras de carhén,
S 2stan presentes en el tejido hawmeds en una
cantidad de por lo mencs de alrasdedor de 2 por <isnto por peEso

basado sobre el peso de fibra total;

dad
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prensar el tejido himedo en contra de una plural
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clavsula 19, cavactzrizado adasmés porque comprende =1 pazo de
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no tejidas contienen fibras de pulpa combinadas con

roceso Jde fabricacidn de tisu. Colocado en humed:
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PATENT COOPERATION TREATY L
From the INTERHMATIONAL SEARCHING AUTHORITY FED Bg

CASSIDY, Timothy, A

% B DO BTG

To:
[l WA NI s vaag
. P AR BAAM

DOPITY & WA TG, PAT O V‘U 7 ll”!() UI': VILE NOTIFICATION OF TRANSMITTAL OF
Souih Carolina 20602-1449 USA / THE INTERNATIONAL SEARCH REPORT AND
Action Due: [ bo [p)e1 | THE WRITTEN OPINION OF THE INTERNATIONAL
on Due:_[bo, D). g ARCHING AUTHORITY, OR THE DECLARATION
Date Due: ,’ ’00’ (PCT Rule 44.1)

initials: H/{/

Date of mailing
(day/month/vear) 30 JANUARY 2009 (30.01.2009)

Applicant's or agent's file reference

FOR FURTHER ACTION  See paragraphs 1 ¢ clow
6434917002 }\va| D(ﬂ( /)/, (// ! See paragraphs 1 and 4 below
International application No. I(L}ler/natiotrllsl ﬁlix)lg date
T Y ay/monti/year,
PCT/IB2008/052550 25 JENE 2005 (25,0620 5y
SRR N Ly e R L

Applicant

Artinn Duas A/M

KIMBERLY-CLARI WORLDWIDI, INC. etal
6/ aol £ s

I. g The applicant is hereby notifled ihai the iniernalional search repori and ihe wnth n opunon «)Hhc Imundhonf}w«.ruclnng
Authority have been established and are iransmitied herewith.
Filing of amendments and staterment under Article 19:
The applicani is entiiled, if he so wishes, (o amend the claims of the internaiional application (see Rule 46):
When? The time liinii for filing such arendmenis is normally iwo months from ihe date of iransmiiial of the
international search report.
Where? Direcily io ihe Iniernaiional Bureau of WIPO, 34 chemin des Colombeites
1211 Geneva 20, Switzerland, Facsimile No.: 41 22 338 82 70
For more detailed instructions, see the notes on the accompanying sheet.

S

L O

The applicant is hereby mnotified that no international search report will be established and that the declaration under
Article 17(2)(a) to ihai effect and ihe writien opinion of the Iniernational Searching Authoriiy arc ransmitted herewith.

With regard o the proiesi againsi payment of (an) additional fee(s) under Rule 40.2, the applicant is notificd that:
D the protesi iogether with ihe decision thereon has been iransmitied io ihe Iniernaiional Bureau iogeiher wiih the
applicaii's requesi io forward the iexts of both ihe proiesi and ihe decision thereon io ihe designaied Offices.

D no decision has been made yei on ihe proiesi; ihe applicani will be noiified as soon as a decision is made.

4. Reminders

Ghorlly afier ihe expiration of 18 monihe from ihe priority date, the inicrnaiional a Lpphua(mn will be published by the Inicrnational
Bureaun. If ihe applicani wishes io avoid or pusipone pLIlJ]ch.u')n a notice of withdrawal of the inizrnational application, or of the
pricrity claim, must reach ihe Inicmaiional Bureau as provided in Rules 900is.1 and 90bis.3, respectively, before the completion of
the technical preparations for inieraiional publicaiion.

The applicant may submii commenis on an informal basis on the writien opinion of ihe Iniernaiional Searching Authority io the
Iniernaiional Bureau. The Iniernational Bureau will send a copy of such cormmenis o all designaied Offices unless an iniernational
preliminary examination report has been or is to be establisied. These comments would also be rmade available to the public but not
belore the expiration of 30 months {rom the priority daie.

Within 19 monihs frora ihe priority daig, bui only in iespeci of some designaied Offices, a demand for iniernaiional preliminary
examinaiion musi be filed il the applicani wishes o posipone ihe eniry iaio ihe naiional phase until 30 months from the priority
date (in soms Offices sven laier); oiherwise, ihe applicani must, within 20 months from the priority daie, performn the prescribed
acts for entry into the national phase before those designated Offices.

In respect of oiher designated Oifices, ihe ilme limit of 30 months (or laier) will apply even i no demand is filed within 19 months.
See the Annex o Form PCT/IR/301 and, for deiails aboui ihe applicable iime limiis, Office by Office, see the PCT Applicant's
Ghuide, Volume 11, National Chapiers and the WIPQ Iniernei site.

Hame and mailing address of ithe ISA/KR Auihorized officer ==11) F:::U
‘ IZorean Tnicllectual Properiy Office 0=

,;r;f**" Governmeant Comple:: Duuon 139 Ceonsa-ro, COMMISSIONER Féﬂf__g_ng____j

T, ‘E Seo-gu, Dacjeon 302-701, Republic of Korea AT T

e
Facsimile tlo. 82-42-472-7140 Telephone Ho. £2-4%-481-5200 E‘OJér""’jm‘:’

Form PCT/ISA/220 (October 2003) (See notes on accompanying sheet)

X

J



NOTES TO FORM PCT/ISA/220

These Noies are iniended io give ihe basic insiruciions concerning the filing of amendments under Article 19, The
Toes are baged on ihe requireraens of ihe Paieni Cooperadon Trealy, ihe Regulaiions and ihe Adminisirative Instructions
under that Treaiy. In case of discrepancy balween these Noies and ihose requirements, ihe latier are applicable. For more
detailed information, see also the PCT Applicant’s Guide, a publication of WIPQ.

I these Toies, "Anicle”, "Pule” and "Seciion” refer io the provisions of ihe PCT, the PCT Pegulaiions and the PCT

Administraiive Insiructions, respeciively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afier having received ihe iniernaiional search repori and ihe writicn opinion of the Intcrnational
Scarching Auihorily, one opporiunity io amend ihe claims of ihe iniernational application. Tt should however be emphasized
thai, since all paris of ihe iniemaiional applicaiion (claims, description and drawings) may be amended during the
iniernaiional preliminary examinaiion procedure, iiers is uzually no need (o file amendments of the claims under Asticle 19
exeepi where, e.g. ihe applicani wanis ihe latier (o be published for the purposcs of provisional protection or has another
reason for amending ihe claims before iniernaiional publicaiion. Furihermore, it should be emphasized that provisional
proieciion is available in some Siates only (see PCT Applicant’s Guide, Volume /A, Annc:zes B1 and B2).

The aiizniion of ihe applicani is drawn to ihe faci ihat ammendmenis io the claims uader Article 19 are not allowed where
the Iniernaiional Searching Auihority has declared, under Ariicle 17(2), hai no inicrnational search report would be cstablished
(see PCT Applicant’s Guide, Volume I/A, paragraph 296).

What parts of the international application miay be amended ?
Under Ariicle 19, only the claims may be amended.

During ihe inlernaiional phase, ihe claims may also be amended (or further amended) under Ariicle 34 before the
Iniernational Preliminary Examining Auihority. The descripiion and drawings may only bc amended under
Ariicle 34 before the Interaiional Preliminary Examining Auihority.

Upon entry inio ihe naiional phase, all paris of ihe inlernaiional application may be amended under Article 23 or,
where applicable, Article 41.

When ? Within 2 monihs from ihe daie of iransmiital of the international search report or 16 months from the priority date,
whichever iime limii expires laier. Ii should be nofed, however, ihat the amendments will be considered as having
been received on time i ihey are received by the Iniernational Bureau afier the expiraiion of the applicable time
limit bui before ihe compleiion of the icchinical preparaiions for international publication (Rule 46.1).

Where not to file the amendments ?
The amendmenis may only be filed with ihe Iniernaiional Bureau and noi wiih the receiving Office or the
International Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How ? Eiiher by cancelling one or more entive claims, by adding onz or morz new claims or by amending the text of
one or more of the claims as filed.

A replacement sheei musi be submiiied for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of ihe other claims is required. In all cases where claims are renurabered, they must
be renumbered consecutively (Section 205(b)).

The amendments must be made in the language in whicli the international application is to be published.

What documents must/may accompany the amendments ?
Letter (Section 205(b)):
The amendmenis musi be subinitied with a leiter.
The leiter will noi be published wiih ihe iniernaiional application and ihe amendad claims. 1t should not be
confused wiih the "Siatement under Ariicle 19(1)" (see below,under "Staierent under Article 19(1)").
The letter must be in Englizh or French, at the choice of the applicant. However, il the language of the
iniernational application ic English, the letler must be in Baglish; il the language of the international
application is French, the letter must be in French.

Noies to Form PCT/1SA/220 (first sheei) (October 2005)



NOTES TGO FORM PCT/ISA/220 (continued)

The letier must indicaie the differences beiween ihe claims as filed and ihe claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the iniernational application (it being understood
that identical indications concerning several claims may be grouped), whether
(i) the claim is unchanged;
(ii) the claim is cancclled;
(iii) the claim is new;
(iv) the claim replaces one or raore claims as filed;
(v) the claim is the resuli of the division of a ¢laim as filed.
The following examples illustrate the manner in which smendmenis wiust be explained in the accompanying
letter:
1. [Where originally there were 48 claims and afier amendment of some claims there are 51]:
“Claims 1to0 29, 31, 32, 34, 35, 37 to 48 replaced by amendad claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 io 51 added."
2. [Where originally there ware 15 claims and afier amendmeni of all claims there are 117:
_"Claims 1 to 15 replaced by amended claims 1 to 11."
. [Where originally there were 14 claims and the amendmenis consisi in cancelling some claims and in adding
new claims]:
"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancclled; new claims 15, 16 and 17 added.” or
“Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all oiher claims unchanged."
4. [Where various kinds of amendments are made]:
“Claims 1 - 10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended elaims 15, 16 and 17; new claims 20 and 21 added."

(RN]

"Statement under Article 19(1)" (Rule 46.4)

The amandments may b accompanied by a siaiement e=plaining ibe amendments and indicating any impact
that such amendrmenis might have on ihe descripiion and the drawings (which cannot be amended under
Article 19(1)).

The statement will be published with the initmational applicaiion and ihe amended claims.

It must be in the langnage in which ihe inlernational application is (o be published.

It must be brick, noi exceeding 500 words if in English or il wranslaied inw English.

1t should not be confused wiih and does noi replace ihe latier indicaiing ihe differences between the claims
as filed and as amended. It must be {llcd on a separaie sheei and rust be indeniified as such by a heading,
preferably by using the words “Siatement under Article 19(1)."

It may not contain any disparaging cominents on ihe iniernaiional search repori or the relevance of citations
contained in that repori. Referancs 1o cliaiions, relevani io a given claim, contained in ihe iniernational search
report may be made only in conneciion wiih an amendmeni of that claim.

Consequence if a demand for international preliminary examination has already been filed
I, ai the iime of filing any amendmenis and any accompanying siaicment, under Article 19, a demand for
international preliminary cxamiination has already been submitied, ihe applicant must preferably, at the time of
filing the amendments (and any siatementi) wiih the Iniernational Bureau, also {ile wiih the International
Preliminary Examining Authoiiiy a copy of such amendmenis (and of any siatement) and, where required, a
translation of such amendmenis for the proceduer before ihai Authoriiy (cee Rules 33.3(a) and 62.2, firs sentence).
For further informaiion, see ihe Notes io ihe demand form (PCT/IPEA/401).

If a demand for iniernaiional preliminary examinaiion is made, ihe wriiien opinion of ihe Internaiional Searching
Authority vill, ez:cept in eertain cases where the Internaiional Preliminary Examining Authority did not act as
International Searching Authority and where it has noiified the Inizmational Burcau under Rule 6G. 1bis(b), be
considered to be a writicn opinion of ihe Inizimaiional Preliminary Examining Auihority. If a demand is made, ihe
applicant may submit io the Iniernational Preliminary Examining Auihoricy a reply io the writien opinion together,
where appropriate, with amendmenis before ihe expiraiion of 3 monihs from ihe daie of mailing of Form

PCTASA220 ar before the expiration of 22 monihs from the priority daic, whichever expires later (Rule 43bis. 1(c)).

Concequence with regard to tranclation of the international applicaiion for eniry into the naiional phase
The applicant's aiieniion is drawn io the faci ihai, upon eniry inio the national phase, a iranslaiion of the claims as
amended under Ariicle 19 may have to be furnished io ihe designaied/clected Offices, insicad of, or in addition to,
the translation of the claims as filed.

For further details on the requirements of each designated/elecied Office, see ihe PCT Applicant’s Guide,
Volume I

Notes to Form PCT/ISA/220 (second sheet) (October 2005)



* Aiiention

Copies of the documenis ciied in the international search report can be szarched in ihe following Korean Iniellecival
Property Office English website {or thres monihs frorm the date of mailing of ihe iniernaiional search report.

hitp:/iwenw Lipo.gola/kpo/eng/ => Paizni Search => PCT-Service

ID :PCT international application number
PW : PHLBCZ4H

Notes to Form PCT/ISA/220 (third sheet) (October 2005)



PCTAB2008/052559
PATENT COOPERATION TREATY
From the
MMTERMATIONAL SEARCHING AUTHORITY

To:
CASSIDY, Timothy, A. P C T

DOPITY & MAITTINIG, PA. PO BOM 1449 GPEENIVILLE WRITTEN OPINION OF THE
South Cavoling 29602-14401J5 A INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/month/year) 30 JANUARY 2009 (30.01.2009)

Applicant's or ageni's file reference FOR FURTHER ACTION

64349177PC0O2 See paragraph 2 below
Iniernaiional applicaiion No. Iniemaiional {iling daic (day/month/year) Priority date(day/month/year)
PCT/IB200S/052559 25 JUNE 2008 (25.06.2008) 31 JULY 2007 (31.07.2007)

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

DOSH 1/40,2006.01)i, OAH 1/42(2006.01)i, DOJH 3/00,2005.01)i

Applicant
KIMBERLY-CLARK WORLDWIDE, INC. etal

1. This opinion containg indications relating io ihe following items:

Rox Mo. | Rasis of the opinion

BoxNo. Il  Priority

Loxtlo. i Mlon-establishment of opinion with regard io novelty, inveniive siep and industrial applicability
Box No. IV Lack of unity of invention

Eoxilo.V  Peasoned s.awemeni under Pule 42bic.1(2)(i) with vegard (o noveliy, inventive ctep or industrial applicability;
citations and explanations supporting such statement

BoxNo. V1 Ceriain docuinents ciied

Boy No. VII  Certain defizcls in the internaiional application

LX) X O

Box Bo. VIIT  Certain observations on the international application

2. FURTHER ACTION
If u demand for international preliminary <xamination is made, ihis opinion will be considered o be 2 writien opinion of the
Inicrnaiional Preliminary E:amining Auihority ("TPEA") except thai this does not apply where the applicant chooses an Authority
other ihan thiz one io be ihe IPEA and the chosen TPEA has noiifizd the Iniernaiional Bureaus under Rule 66.1bis(b) that written
opinione of ihis Inietnaiional Searching Authority will not be so considered.

If ihis opinion iz, as provided above, congidered io be a wriiten opinion o the IPEA, the applicant is invited to submit to the
IFEA a wiitici reply iogedhar, wherz appropriate, wiih amendmenis, before the cxpiration of 3 monihs from the date of mailing
of Form PCT/ISA/220 or before ihe expiration of 22 monihs from ihe priority date, whichever expires later.

For further options, seec Form PCT/1SA/220.

3. For further details, see notes to Form PCT/ISA/220.

I'\mr‘ and mailing address of ihe ISANTTR Date of compleiion of ihis opinion {Auihorized officer
Korean Intellectual Property Office
B, Government Complex-Daejeon, 139 o, ysinrapy , : M Cenne
=48] Sconsa-ro, Seo-gu, Dacjeon 302 30 JATUATY 2009 (30.01.2009) | KIM Seung Oh
‘37 -701, Republic of Korea
Facsimile No. 82-42-472-7140

A\
)

1
Y

23
Q._.. .
l lf:” 3?2;

\@L%"h )

Teleplione No.§2-42-481-8652

Form PCT/ISA/237 (cover sheet) (April 2007)



International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/IR2008/052559

Box No. T Basis of this opinion

1. With regard to ihe language, this opinion has been established on the basis of :

)I{ ihe iniernational application in the [anguage in which it was filed

, which is the language of a

|:| a iranslation of the international application into
translation furniched fur the purposes of in‘ernaiional scarch (Pules 12.3(a) and 23.1(b))
2. D This opinion has been cstablished ialing inio account ihe rectification of an obvious mistale authorized by or notified
to this Authority under Rule 91 (Rule 43bis. 1(a))
With regard io any aucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

(82}

a. type of material

I:] a sequence listing
D table(s) relaied io the sequence listing

b. formmat of material

D on paper

[:] in electronic form

¢. time of filing/furnishing
contained in the international application as filed.
D filed wogether wiih the internaticnal application in slectronic form.
[:] furnished subsequenily io thig Auihority for ihe purposes of search.

4. D In addiiion, in the case ihai more than one version or copy of a sequence listing and/or tabile relating thercto haz been
filed or furnished, ihe required statemenis ihai ihe information in the subsequent or additioanl copies is identical to that

in the applicaiion as filed or does not go beyond the application as filed, 25 appropriate, were fumished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I)(Aprii 2007)



WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/IL2008/052559

Box Wo. T Mon-eziablizhment of opinion witl regard to noveliy, inventive sizp and industrial applicability

The quesiions whether the claimed invention appears to be novel, to inveolve an inventive step (to be non obvious), or to be
industrially applicable have not been examined in respect of:

D the eniire international application

g claims Nos.  4-13,15-17

because:

D ihe said iniernational application, or the said claims Nos.
relate io ihe following subject maiier which does not require an international scarch (specifyy):

l:] the description, claims or drawings (indicate particular elements below) or said claims Nos.
are so unclear that no meaningful opinion could be formed (specify):

the ¢laims, or said claims Mos. are so inadequately supported
by ihe descripiion ihai no meaningful opinion could be formad (specify)):

E no internaiional search repori has been esiablished for said claims Nos.  4-13,15-17

D a meaningful opinion could not be formied without the sequence listing; the applicant did not, within the prescribed time limit:

furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
2 p
Ictruciions, and such lisiing was not available io the Iniernaiional Searching Auihority in a form and manner acceptable
to it.
|:| furnizh a sequence listing in electranic form complying with the siandard provided for in Annex C of the Administrative
Isiruciions, and such lisiing was noi available in ihe Iniemaiional Searching Authority in a form and manner acceptable
1) o 4
to it.

D pay ihe required late fumishing fec for ihe fumnishing of a sequence listing in response to an invitation under Rule
13ter.1(a) or (b).

D a meaningful opinion could not be formed without the tables relaied io the sequernce listings; the applicant did not, within the

prescribed time limit, furnish such tables in electronic form complying with the technical requirements provided for in Annex
C-bis of ihe Adminisiradve Insiructions, and such iables were noi available io the Iniernational Searching Authority in a form
and manner acceptable to it.

the tables relaied io ihe nucleotide and/or amino acid sequence listing, if in electronic form only, do not comply with
the iechnical requiremenis provided for in Annex C-bis of the Administrative Instructions.

D Sce Supplemental Box for further details.

Form PCT/ISA/237 (Box No. T11) (April 2007)




International application No.

WRITTEN OPINION OF THE
INTERINATIONAL SEARCHING AUTHORITY PCT/IB2008/052559

Box No. V Reasoned statement under Rule 43hic, 1(a)(i) with regard to novelty, inventive step or indurtrial applicability;
citations and explanations cupporting such ctatement

1. Statement

Novelty (N) Claims  1-3,14,18-20 YES
Claims  None NO

Inventive step (IS) Claims 13,14, 18-20 YES
Claims ~ None NO

Industrial applicability 1A) ~ Claims ~ 1-3, 14, 18-20 YES
Claims  None NO

2. Citations and explanations :

Peference is made 1o the following documents:

D1: US 2007/0142799 Al
D2:US 5,324,579 A
D3: US 2006/0264796 Al
D4: US 6,474,367 B1

1. Novelty and Inventive Step
1.1 Claims 1-3 and 14

The subject maiter of claim 1 differs frorm these prior art documents in that a nonwoven base web
containing pulp fibers and conductive fiberz and including conductive zone having a recistance
of lege than about 1500 Ohme/square. And it iz not obvious 1o & ekilled pergon in the art by the
documends, iaken alons or in combination. Therefore, claim 1 meets the requirernents of PCT
Article 32(2) and (3) with regpect io novelty and invenlive siep.

Claims 2, 3 and 14 are dependant on clairm 1 and iherefors meei the requirements of PCT Article
33(2) and (3).
1.2 Claims 18-20

The subject matiers of elaims 12 snd 19 differ from these prior et documents in that 2 process for
producing a conductive papar web nzing an aqueons sugpension of fikers eomprising pulp fibers
and conductive fikerz, And it is not obvious o a skilled person in the ac by the documents,
{alzn aleme or in combination. Therefore, elaimz 13 and 19 meet the requirements of PCT
Axticle 33(2) and (3) with respect o novzlty and inventive step.

Claim 20 ic dependant on claim 19 and thersfore mzets the requirernents of POT Asticle 23(2)

and (3).
2. Industrial Applicability

Claims 1-3, 14, 18- 20 are indusivially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Box No. V) (April 2007)
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INTERNATIONAL SEARCHING AUTHORITY PCT/IB2005/052559

Box No. VII Ceriain defecis in ihe iniernational application

The following defecis in ihe forn or contenis of ile iniernational application have been noted:
Claims 4-13 and 15-17 do noi comply wiih PCT Rule 6.4(2) because multiple dependent claims should not serve as a bagis for any
other multiple dependent claim.

Form PCT/1SA/237 (Box No. VI1) (April 2007)
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| ' PCT/IB2008/052559
PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicants or agent's file reference FOR FURTHER sce Form PCT/ISA/220
64349177PC02 ACTION as well as, where applicable, item 5 below.
Iniernational applicaiion MNo. Tniemaiional Wing daic (day/monih/year) (Earliesi) Priority Date (day/nionth/vear)

PCT/B2008/052559 25 JUNE 2008 (25.06.2008) 31 JULY 2007 (31.07.2007)
Applicant

KIMBERLY-CLARK WORLDWIDE, INC, et al

This Inicrnational search report has been prepared by ihis Inlernational Szarching Auihoriiy and is iransmitied Lo the applicant according
10 Ariicle 16. A copy is being transmitied io the lniernational Bureau.

This international search repori consisis of a iotal of 5 sheets.
D 1t is also accompanied by a copy of cach prior ari document ciied in this report.

1. Basis of the report
a. With regard to the language, the iniernational search was carried oui on the basis of :

g the international application in the language in which it was filed
a iranslaiion of the iniernational applicaiion inio , which is the language of a
translation furnished for ihe purposes of iniernational search (Rules 12.3(a) and 23.1(b))

b. D This internaticnal search report has been established aking inio account the rectificativn of 2n obvious mintake
authorized by or notified io ihis Auihority under Rule 91 (Rule 43.6bis(a)).

c. D With regard 10 any nucleotide and/or amino acid sequence dicclosed in ihe iniernational application, sce Bo No. 1.

2. g Certain claims were found unscarchable (Sce Box No. 1)

(85 )

|:| Unity of invention is lacking (See Box No. 1II)

4. With regard to the title,
E] the text is approved as submiiied by the applicani.

[:\ the iexi has been established by ihis Auihority io read as follows:

5. Withregard to the abstract,
ihe iexi is approved as submiiied by the applicani.
D ihe iext has been csiablishzd, according io Pule 32.2, by ihis Authoriiy as it appears in Box o, IV, The applicant

may, within onz monih from ihe daiz of mailing of ihis international search report, submit cormments {o this Authority.

6. With regard to the drawings,
a. the figure of the drawings io be published with the absiraci is Figure No. 11
as suggesied by the applicant.
L—__l because the applicant failed io suggesi a figure.
D because this figure betier characierizes the inveniion.

b. D none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2008/052559

Box No. 11  Observalions where certain elaime were found nnsearchable (Continuation of item 2 of first sheet)

This international search repori has noi bezen csiablished in respeci of ceriain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relaic to subject maiter noi sequired o be searched by this Authority, namely:

2. Claims Nos.:
because they relaic io paris of ihe iniernaiional applicaiion thai do not comply with the prescribed requirements to such an
exieni thai no meaningiul iniernational search cain be carried out, specifically:

3. & Claims Nos.: 4-13, 15-17

because thiy are dependent claims and are not draflzd in accordance with the sccond and third seniencrs of Rule 6.4(a).

Gox No. X1 Observations where vnity of inveniion is lacking (Coniinuation of item 3 of first sheet)

This Iniernaiional Searching Authoriiy found muliiple inventions in ihis iniemational application, as follows:

1. D As all required addiional search fees were timely paid by ihe applicant, ilis iniernaiional scarch report covers all searchable

claims.

2. As all searchabls claims could be searched withowi effort jusiifying an addiiional fce, this Authority did not invite payment
of any additional fee.

3. [:I Az only some of the required additional search fres were (imely paid by ihe applicant, this intcrnational scarch report covers

only those elaims for which fees were paid, specifically claims Nos.:

A. I:I 1o requiced addiiional szarch fees were timely paid by the appliconi.  Consequently, this international search report s
restricied io iha invention first meniioned in the claims; it is covered by claims Mos.:

Remark on Proiesi [:l The additional search fees were accompanied by the applicant's protest and, where epplicable, the

paymeni of a proiest fee.
The additional search fees were accompanied by the applicani's protest but the applicable protest
{ee was not paid within the time limit specified in the invitation.

|:l No protesi accompanied ihe paymeni of additional scarch fees.

Form PCT/ISA/210 (continuation of firsi sheei (2)) (July 2008)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/IB2008/052559

A. CLASSIFICATION OF SUBJECT MATTER

DO 124002006.01)i, DOAH 1/12(20006.01)i, DOZ4H 3/002000.01)i

According (o Iniernaiional Pateni Classificaiion (IPC) or to boih national classification and IPC

B. FIELDS SEARCHED

Minimum documentation cearched (classification cystem followed by classification symbols)

IPC DO4H, B32B

Documeiniaiion scarched oilicr than minimum documentation io ithe exicni ihat such documenis are included in the ticlds
Forean Utility madels and applications for Uiility models since 1975

searched

Japanese Uiility inodels and applicaiions for Uiility models since 1975

Electronic data base sonsulted during ihe iniernational search (name of daia base and, where practicable, scarch ierms used)

PAT, FPD, USPAT, elZIPASCSIIPO iniernal) "IZeyword: nonwoven, vveb, conduciiva, resistanc

¢, indicator and similay terms"

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category?* Ciiaiion of documeni, with indicaiion, where appropriate, of ihe rzlevant passages Felevant to claim No.
A 22007/0142799 A1 ( ALEZ, THOMAS MICHAEL e al. ) 21 JULIE 2007 14, 18-20
See abstract; figures 2-4; claims 1-29
A US 5,324,579 A (SACSA, ROEERT cial. ) 28 JUHE 1994 1-3, 14, 18- 20
See abstract; claims 1-10.
A 5 2005/0264796 A1 (FLICT,, AL BARTHOLOMEW cual. ) 23 TTOVEMEEL 2006 1-3,14, 18- 20
Sec abstract; paragraphs [0038]-[0041] and [0116]; claim 1.
A UC 6,474,307 E1 (JAY AT AMALL SUTTDATESALT 2i al. ) 5 TIOVEMIER 2002 1-3, 14, 18- 20
See abstract.
D Fuither documsnts are listed in the continuation of Box: C. )I‘ See patent family annex,

* Special categories of cited docuraents:

"A"  document defining the gensral siate of the ari which is not considered
to be of particular relevance

"E"  carlier application or patent but published on oy afler the intzmational
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited io cstablish the publication daie of citation or other
special reason (as specified)

"0"  document referring to an oral disclosure, wse, exhibition or other
means

"P* document published prior to the international filing date but later
than the priority date claimed

“T" laier documeni published afler the internaiional filing date or priority
daie and not in condlict with the applicaiion but cited to understand
the principle or theory underlying the invention

‘X" document of pariicular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y* document o pariicular relevance; ihe claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

&" documeni member of the same paieni family

Date of the aciual completion of ihe inicroniional search

30 JATTUIARY 2000 (30.01.2009)

Daie of mailing of the internaiional search report

30 JANUARY 2009 (30.01.2009)

Hame and mailing address of the ISA/KR

Korean Intellectual Property Office
Govermnent Complex-Dacjeon, 139 Seonsa-ro, Sco-
gy, Dagjeon 302-701, Republic of Korea

82-42-472-7140

Facsimile Mo.

Auihorized officer
/‘L}m

HEC
(f Olw

[ZIM Seung Oh

Telephone Ho.  82-42-481-565

Form PCT/ISA/210 (second sheet) (July 2008)




INTERNATIONAL SEARCH REPORT International application No.

Informaiion on paient family members : PCT/IBZOOS/052559
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2007-14279S Al 21.06.2007 WO 2007-073420 A1 28.06.2007
AU 2006-327194 A1 28.06.2007
EP 1976572 A1 0(8.10.2008
KR 10-2008-0081156 08.09.2008
US 5324579 A 28.06.199%4 DE 69224484 D1 26.03.1998
DE 69224484 T2 17.09.1938
EP 0617745 B1 18.02.1998
EP 0617745 M 05.10.1994
JP 07-502309 09.03.1995
US 5213882 25.05.1993
US 5229200 20.07.1993
US 5213882 25.05.1993
US 5229200 A 20.07.1993
WO 93-12281 A1 24.06.1993
US 2006-0264796 Al 23.11.2006 UsS 2004-030276 A1 12.02.2004
US 6474367 B1 05.11.2002 AU 1999-61286 M 30.12.1999
AU 1999-61286 B2 30.12.1999
AU 6128699 A 30.12.1999
AU 750158 B2 11.07.2002
CA 2295534 A1 16.12. 1999
CA 2420881 A1 19.12.2002
ON 1274270 A 22.11.2000
CN 1274270 22.11.2000
CN 1486145 A 31.08.2004
EP 1041927 A2 11.10.2000
EP 1355546 A2 29.10.2003
EP 1041927 A2 11.10.2000
EP 1355546 A4 19.01.2005
JP 2002-517301 18.06.2002
JP 2004-522009 22.07.2004
JP 2002-517301 T 18.06.2002
JP 2004-522009 T 22.07.2004
KR 10-2001-0021777 15.03.2001
KR 10~2003-0094218 11.12.2003
PA 03004272 A 03.12.2004
US 6145551 14.11.2000
US 6315009 13.11.2001
US 6361482 30.04.2002
US 6667523 03.02.2004
US 6970731 29.11.2005
US 6145551 A 14.11.2000
US 6315009 B1 13.11. 2001
US 63614382 81 30.04.2002
US 6687523 B1 03.02.2004
US 6970731 B1 29.11.2005
WO 0210-0200A2 19.12.2002

(Continued on the next sheet)
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International application No.

PCT/IB2008/052559

WO 0210-0200A3 14.08.2003
WO 02-40091 A2 23.05.2002
WO 02-40091 A3 06.02.2003
WO 99-64657 A2 16.12.1999
WO 99-64657 A3 10.08.2000
WO 99-64657 A8 09.03.2000
WO 99-64657 A9 27.04.2000
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International application No.

PCT/IB2008/052559

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

DO4H 1/40(2000.01)i, DO4H 1/42¢20006.01)i, DO4H 3/00¢2006.01)i

According 1o International Palent Classification (IPC) or to both national classification and TPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
TPC D0411, B32B

Documentation searched other than minimum documeniation to the extent that such documenis are included in the ficlds searched
Korean Utility models and applications for Uiility models since 1975
Japanese Utility models and applications {or Utility models since 1975

Electronic data base consulted during the iniernational search (name of data base and, where practicable, scarch terms used)
(=] > B
PAI FPD, USPAT, cEIPASS(IPO internal) "F.eyword: nonwoven, web, conductive, rasistance, indicator and similar terms”

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See abstract.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No.

A US 2007/0142799 A1 ( ALES, THOMAS MICHAEL et al. ) 21 JUNE 2007 1-3,14, 18- 20
See abstract; figures 2-4; claims 1-29.

A UL 3,324,579 A (SATCA, ROBERT €. al. ) 28 JUTIE 1994 1-3,14, 18- 20
See abstract; claims 1-10.

A US 2006/0264796 A1 ( FLICE, A. BARTHOLOMEW et al. ) 23 ITOVEMEER. 2006 1-3,14,18-20
Sce abstract; paragraphs [0038]-[0041] and [0116]; claim 1.

A U5 6,474,567 Bl (JAYATAMALL SULTDAPRESALT cial. ) 51TOVEMBER 2002 1-2,14,18- 20

l____l Further documents are listed in the continvation of Box C.

g Sce pateni family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"I"  earlier application or patent but published on or after the international
filing date

""" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O"  document referring to an oral disclosure, use, exhibition or other
means

"P*  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents.such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international seurch

30 JANUARY 2009 (30.01.2009)

Daie of mailing of the international search report

30 JANUARY 2009 (30.01.2009)

Mame and mailing address of the ISA/KER

Korean Intellectual Property Office
Government Complez-Dagjcon, 139 Sronsa-ro, Seo-
ou, Dacjeon 302-701, Republic of Korea

Facsimile Ho. 82-42-472-7140

Authorized officer 5

IIM Seung Oh

Telephone Mo, 62-42-451-3652

Form PCT/ISA/210 (second sheet) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2008/052559

Box No. I Observationz where certain claims were found unzearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respeet of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate (o subjeci matier not required to be searched by this Authority, namely:

2. Claims Nos.:
because they relate to parts of the intemational application that do noi comply with the preseribed requirements to such an
exient that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 4-13,15-17

because they are dependent claims and are not drafied in accordance with the sceond and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. I Az all required addtional search fees were timely paid by the applicant, this international scarch report covers all searchable
claims.

o8]

D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fzes were timely paid by the applicant, this international scarch report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [:l The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid wiihin the time limit specified in the invitation.
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2008)
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Information on patent family members

International application No.

PCT/1IB2008/052559

Patent document Publication Patent family Publication

cited in scarch report date member(s) date

US 2007-142799 At 21.06.2007 WO 2007-07342C A1 20.06.2007
AU 2006-327194 A1 25.06.2007
EP 1976572 A1 08.10.2008
KR 10-2006-0061156 08.09.2008

US 5324579 A 28.06. 1994 DE 69224434 D1 26.03. 1998
DE 69224454 T2 17.09. 1998
EP 0617745 B 18.02. 1998
EP 0617745 A1 05.10. 1994
JP 07-502309 09.03. 1995
US 5213662 25.05.1993
US 5229200 20.07.1993
US 5213862 A 25.05.1993
US 5229200 A 20.07.1993
WO 93-12281 A1 24.06. 1993

US 2006-0264796 A1 23.11.2006 US 2004-030276 A 12.02.2004

US 6474367 B1 05.11.2002 AU 1999-61286 M 20.12.1999
AU 1999-61286 b2 30.12.1999
AU 6120699 A 30.12.1990
AU 750158 B2 11.07.2002
CA 2295534 M 16.12. 1999
CA 2423681 M 19.12.2002
CN 1274270 A 22.11.2000
CN 1274270 22.11.2000
CN 1486145 A 31,03, 2004
EP 1041927 A2 11.10.2000
EP 1365546 A2 29.10.2003
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