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LY

1, Yo, Emilio Ferrero, abogado con  Tarj
Profesional No. 31.929, obrando como apoderado de SCA HIGI :4'--.
PRODUCTS AB, Suecia, en el asunto antes identificado, atentamenl 15

diciembre de 2005 mediante la cual ese Despacho decidié negar 1a
solicitud de patente de la referencia, para que se revoque dichaW¥
Resoluciédn. Dicha resolucién me fue notificada personalmente é?
16 de enero de 2006. ' s

2. Los motivos de inconformidad sobre los cuales
sustento este recurso aparecen a continuacién en este escrito.

o

N T.860041.367-1
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3. LA RESOLUCION No. 34292.

o La Superintendencia de Industria y Comercio expidié 1la
Resolucién No. 34292 por la cual se niega la patente que fue
solicitada el 28 de agosto de 2000, para el invento denominado:
ESTRUCTURA ABSORBENTE POROSA CON ALTA DISTRIBUCION DE LIQUIDOS Y
METODO DE PRODUCCION, y radicada bajo el expediente N* 00064171.

4. FUNDAMENTO DE LA RESOLUCION No. 34292

@ La Resocluciébn en su parte considerativa afirma que las

reivindicaciones 1 a 8 no cumplen con el requisito de nivel

inventivo.

f . . .

2 Con relacién al nivel inventivo, considera ese Despacho, ., ..

que la presente solicitud se deriva de manera evidente del estadot'igg‘
[

del arte previo. Adiciona la resolucifn que el objeto técnico que’ g
motiva al planteamiento de la presente solicitud, ya habia sldoFf"“
identificado por el documento D2, puesto que el blogqueo de gel ai 'f'
cavsa de la distribucién de las peliculas de superabsorbente es. -
una situacién adversa conocida por el experto medio en la ..-:jg 4
materia. La solucién dada por la presente solicitud a dichq & J‘!-.
problema técnico es proporcionar una estructura porosa absorbente
donde la porcidén de almacenamiento de liguido contenga material
superabsorbente, donde el polimero sea formador de pelicula o
espuma, Yy la cantidad de superabsorbente varie en direccién 2Z
gradualmente desde la parte de la porcidén de almacenamiento
lejana a la porcién de adquisicién.

® Ese Despacho concluye que el hecho de incorporar material
superabsorbente en la zona de almacenamiento de liguidos de un
articulo absorbente, donde varia la cantidad de superabsorbente a
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través del espesor (direccién 2), no tiene carActer inventivo
pues, argumenta, que los documentos D2 (EP0478011)y D3
(US5338766) contienen enpefianzas 8obre 1la incorporacién de
materiales poliméricos superabsorbentes en zonas de
almacenamiento de 1liquidos, con variacién de la cantidad de
superabsorbente en la direcci6n del espesor en la zona de
almacenamiento de ligquidos (direccién Z)y adiciona, ese Despacho,
que D3 es afin mds especifico pues ensefla que el superabsorbente
puede ser impregnado como monémero en una cara de la zona de
almacenamiento para luego ser polimerizado.

®Ese Despacho reconoce que cambié en la Resolucién los fundamentos
para negar la patente frente a los indicados en el oficio de
fondo. En la Resolucién acepta que la combinacién de los
documentos D1 y D2, indicada en el oficio de fonde como
anterioridad capaz de afectar el nivel inventivo de la presente
solicitud, no es la combinacién correcta y en su lugar argumenta
que la combinacién de D2 y D3 es la que realmente afecta el niveél
inventivo de la presente invencién.

-

‘h‘-';"ha
método de la reivindicacién 8 del capitulo reivindicatorio, se " # -
encuentra afectado por la combinacién de los documentos D1(US"

A

5817704)y D3 porque, el primero muestra sugerencias para_l"-‘-iqg_l
desarrollar estructuras absorbentes de espuma de celda abiertdfys ¥

{d Por otro lado, ese Despacho considera que el nivel inventivo dei E +,

LR

polimérica comprimida que se expande al humedecerse y que pos._e:,el,_,__f,'
dos zonas integradas para cumplir las funciones de adquisicién, T
distribucién y almacenamiento de fluidos, y el sequndo documento
(D3) sugiere métodos que muestran dque comprimir y secar el
material de espuma es algo conocido y ademis se sugiere aplicar
una solucién de monémero de material superabsorbente a uno de los
lados opuestos del material de espuma, polimerizar, reticular y

secar la estructura de espuma.
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® En conclusién, a pesar de 1las aclaracicnes por mi
presentadas con motivo del examen de fondo, establece eBe
Despacho que definitivamente la invencién de la presente
solicitud nc cumple con 1los requisitos establecidos en el
articulo 14 de la Decisién 486 y que por tal motivo, no puede
acceder al privilegio solicitado.

5. FUNDAMENTOS DEL RECURSO

(@ Presento a su Despacho las siguientes consideraciones que
justifican la revocatoria de la Resolucién N°® 34292 del 21 de
diciembre de 2005:"°

. Ds5.1 Violacién del articulo 45 de la Decisidén 486 y del numeral
1.2.2.3. de la Circular Unica, mediante la cual fue reglamentado.

el primero. '.'..,_._'%3."_‘_‘:

® El articulo 45 de la Decisibn 486 sefiala lo siguiente: i,-‘_-‘i,‘?‘
e /Y
P

es patentable o que no cumple con alguno de los requisitos .
establecidos en esta Decisién para la concesién de la patente, 10.";!'1; '
notificard al solicitante. Este deber§ responder a J.a'ﬂ? “"
notificacién dentro del plazo de sesenta dfas contados a partir.-
de la fecha de la notificacidén. Este plazo podrd ser prorrogado

por una sola vez por un periodo de treinta dias adicionales.

C‘) Cuando la oficina nacional competente estimara que ello es
nécesario para los fines del examen de patentabilidad, podré
notificar al solicitante dos o mids veces conforme al pdrrafo
precedente.
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® Si el solicitante no respondiera a la notificacién dentro del
plazo sefialado, o s8i a pesar de la respuesta subsistieran los
impedimentos para la concesién, la oficina nacional competente
denegard la patente.”

@ El numeral 1.2.2.3 de la Circular Onica sefiala lo siguiente:

@ “Para los efectos previstos en el articulo 45 de la decisién
486, la Superintendencia notificard4 solamente una vez al
solicitante, indicando los motivos por los cuales 1la
invencién no es patentable o no cumple con alguno de los
requigitos para su concesién. La notificacién deberd ir
acompariada de la relacidén de anterioridades que afecten la
patentabilidad de la misma, s8i es del caso.

@ En caso de qgque el solicitante en su respuesta al
requerimiento, modifique el capftulo reivindicatorio o la
descripcién de 1la invencién que pretende proteger, la
Superintendencia podrd notificarlo nuevamente y por una

vez.”*

® De la lectura de estas normas, se puede concluir que aid .,::g'..
bien el articulo 45 de la Decisién 486 ordena a las Oficinas de é‘:';
Patentes de los Paises Miembros efectuar dos o mis exdmenes deP )
patentabilidad antes de tomar una decisién final, 1la Clrculazﬁ .
Onica al reglamentar dicha norma limité dicha facultad a dos.. "‘:‘
eximenes de patentabilidad méximo y condiciondé el segundoc a que '
el solicitante hubiera efectuado modificaciones al capitulo%

reivindicatorio en la respuesta dada al primer oficio de fondo. : _

T o

@ Asi entonces, aln bajo los lineamientos de la norma més
restrictiva a este respecto, es decir, la circular fGnica, es
claro que la misma fue violada por su Despacho al no expedir un
segundo oficio de fondo toda vez que con la respuesta dada al
primer oficio de fondo mi representada habia modificado el

capitulo reivindicatorio.
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GD Por lo tanto, la expedicién de la Resolucifn aqui
impugnada violé la circular dGnica y por comnsiguiente el articulo
45 de la Decipibén 486 al negarle a mi representada la posibilidad
de que se efectuara un segundo examen de patentabilidad sobre el
nuevo capitulo reivindicatorio cuyos resultados fueran
susceptibles de ser controvertidos a través de la respuesta a un
segundo oficio de fondo.

@ Esta flagrante omisién de su Despacho resulta
especialmente violatoria de la legislacién aplicable al trémite
de las solicitudes de patente pues no solamente contraviene las
normas anteriormente citadas s8ino que pasa por alto que el
sequndo examen de patentabilidad no es una facultad de 1la
Administracién sino un derecho del solicitante que se deriva de
lo sefialado por el ordenamiento legal y del pago anticipado que
el mismo ha hecho para que se efectle el examen de patentabilidad
de su solicitud en los términos previstos por la legislacién

nacional (Circular Unica y artfculo 45 de la Decisién 486). _j : .-
PR

.' E 1 -!gi

4

©) -1
S8i bien el anterior argumento seria suficiente para quq;gggv

revoque la Resolucién impugnada, gqueremos igualmente llamar la;! .

l»..

atencién de su Despacho sobre otro hecho que demuestra de manera -
"

atn m&s flagrante por qué un segundo oficio de fondo resultggﬁtf

1 ‘.l: v

imperativo en el presente caso. a@mgfj
.-

<:) Se debe tener en cuenta que el objetivo de lo preceptuado )
por el articulo 45 de la Decisién 486 es el de darle 1la
oportunidad al solicitante de discutir con la Administracién
cualquier inquietud o duda que esta filtima tenga con respecto a
la patentabilidad de 1la invencién reivindicada y que este
principio es el que precisamente recoge la cilrcular fnica al
geflalar que s8i la materia reivindicada cambla, esto es, se
presenta un nuevo pliego reivindicatorio, la Administracién debe
expedir un segundo oficioc de fondo.



CAVELIER Hy)
ABOGADDSB
@ Por lo tanto, tanto el articulo 45 de la Decisién 486 como

la Circular Onica estén dirigidos a permitir . una
retroalimentacién entre el solicitante y la Administracién de
manera tal que s8i como consecuencia de un estudio de
patentabilidad el primero modifica su solicitud se le otorgue la
posibilidad de que el nuevo pliego reivindicatorio también sea
estudiado y de que las conclusiones de dicho estudio puedan ser
nuevamente discutidas por el solicitante.

® Sin embargo, en el presente caso esta posibilidad fue
negada al solicitante no soclamente porque a pesar de haber
modificado la solicitud no se expidié un segundo oficio de fondo
sino porque la Administracién decidié al expedir la resolucién
aquif impugnada modificar el fundamento de 1las objeciones de
patentabilidad.

@ En efecto, su Despacho no solamente se abstuvo de e edir.:
un segundo oficio de fondo, tal y como lo ordenan las nQ¥w qﬁ‘-
citadas sino que al expedir la resolucién acéd impugnada deE?.,.“‘qf,
negar la patente por razones diferentes a las expuestas éﬁ;'el“g

primer oficio de fondo ,es decir, por razones que NUNCA fuer':on"f_

puestas en conocimiento del solicitante.

»
. -

ﬂb’: '
@ De esta manera, la violacién de las normas que regulan ‘]
trdmite de las solicitudes de patente resulta afin mds grave pg .,_,,

cuanto la misma conculca los derechos fundamentales al debido
proceso y al derecho de defensa de mi representada, ambos
consagrados en la Constitucién Nacional.

@ Como prueba de lo anterior, me permito citar a
continuacién el aparte de la Resolucién impugnada en la cual su
Despacho reconoce que la objecién formulada en el primer oficio
de fondo no resulta pertinente, tal y como lo demostrs el
solicitante en la respuesta al primer oficio de fondo:
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® “cabe anotar que revisados nuevamente los documentos se
determiné que la combinacién correcta que afecta el nivel
inventivo de la estructura porosa absorbente es D2 y D3,

porque...”.

© De acuerdo a lo anterior, si ademas de la modificacién
efectuada al pliego reivindicatorio por mi representada su
Despacho habifia llegado a la conclusién de que las objeciones
iniciales no eran procedentes pero gque habia otras que podrian
afectar la patentabilidad de la invencién, un segundo examen de
fondo debié6 haberse proferido por su Despacho con el objeto de
dar al solicitante la oportunidad de responder a dichos "“nuevos”
argumentos y de no coartar el derecho a la defensa, al negar
directamente la solicitud.

L}

Vise
@ Por las anteriores razones, respetuosamente solicito q;‘g‘u_{-
Despacho revocar la resolucién impugnada. T d
o :;
el.
3
L
5.2 Indebida interpretacién del articulo 18 de la Decisién™
2 »
486, .

g0

& i.".:

@ El articulo 18 de la Decisién 486 sefiala:

® “Se considerard que una invencién tiene nivel inventivo, si para

una perscna del oficio normalmente versada en la materia técnica

correspondiente, esa invencién no hubiese resultado obvia ni se
hubiese derivado de manera evidente del estado de la técnica.”

@ Esta norma fue errdéneamente interpretada por su Despacho
al expedir la Resolucién agqui impugnada por cuanto la invencién
reivindicada por mi mandante no se deriva, de manera obvia y
evidente, de las anterioridades citadas por su Despacho, razbn

IS3
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por la cual la presente invencién SI tiene nivel inventivo y
puede ser objeto del privilegio de patente.

CD En efecto, deseo expresar mi total desacuerdo con las
razones expuestas por ese Despacho respecto a la falta de nivel
inventivo de la presente invencioén.

(@ Lo anterior, por cuanto los siguientes argumentos
claramente demuestran que para una persona normalmente versada en
la materia la presente invencién cumple con el nivel inventivo
necesario para que le sea concedido el privilegic de patente.

@ 5.2.1 SeglGn ese Despacho, el problema técnico que mot:wé _
el desarrollo de 1la estructura absorbente de la :1_‘;"
solicitud, ya habia sido identificado por el documento D2 %%
respecto a lo anterior, resalto que si bien el problema té

mioma se derivara de manera obvia de los documentos citados enq‘ &
estado de la técnica, puesto que una persona versada en ;.il. ?
materia, partiendo de las ensefianzas de dichos documentos, nq‘?f-"':

habria llegado a la estructura absorbente aqui revindicada.

® En efecto, la presente invencién proporciona una manera
claramente diferente de aplicar un material superabsorbente a una
estructura de espuma absorbente.

Gb D2 ensefla la distribucién de particulas superabsorbentes
en una estructura a base de espuma para proporcionar un gradiente
de concentracién. Este documento no sugiere la forma de
incorporacién del material superabsorbente propuesta por la
presente invencién.

@ Por el contrario, 1la presente invencién, como se
reivindica en la reivindicacién 1, especifica una estructura
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absorbente en la forma de una espuma polimérica de celda abierta
que contiene un material superabsorbente que est& en la forma de
egpuma o polimero formador de pelicula.

@ Esta caracteristica hace posible que el material
superabsorbente se distribuya hacia abajo dentro del sistema de
poros de la estructura absorbente, de tal suerte que se forma un
gradiente de concentracifn del material superabsorbente.

@ hay indicacién alguna en el estadoc de 1la técnica
acerca de 1la aplicacién y distribucién de un material
superabsorbente en esta forma en una estructura polimérica de
espuma y por lo tanto, la invencién reivindicada es inventiva _

sobre el arte previo. ﬁ%

LS

e
&
Q0

F.l

At
o

BEy

N
.

@ Cuando ese Despacho reconoce que D1 y D2 no afectan el"

°+-l

nivel inventivo, argumenta qQue si bien es cierto que D1 no ensei‘;;a:'.

la incorporacién de un material superabsorbente al material de 3.
espuma, esta ensefianza es convencional como bien lo muestra D2 y . :
D3. De acuerdo a lo antes expuesto, se puede decir que l'll: fll"t'?g _'-"
incorporaciétn de material superabsorbente en forma de partfcuiﬁ j;-__._

el

El
-

Iy -
g,

es conocida en el arte, pero no se puede afirmar que la técnica
aqui reivindicada, esto es, incorporacién de material
superabsorbente, el cual es un polimero formador de pelicula o
una espuma, no tenga nivel inventivo.

@ De acuerdo a las observaciones de su Despacho, con
respecto a la combinacién de los documentos D2 y D3, considero
que dicha combinacién 86lo llevaria a una persona versada en la
materia técnica a aplicar particulas de un material
superabsorbente en un gradiente de concentracifn (como se ensefia
en D2) en una espuma polimérica superabsorbente {(como la ensefiada
en D3}, pero NUNCA de la forma y bajo las condiciones acé
reivindicadas.
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Q@ Respetuosamente, ponemos de presente a ese Despacho que
de acuerdo con la autorizada interpretacién que del articulo 18
de la Decisién 486 ha efectuado el Manual Andino de Patentes?,
corresponde al examinador indicar de manera sustentada las
razones por las cuales la invencién carece de nivel inventivo,
evitando asif la posibilidad de que se emitan juicios subjetivos
al respecto y de que se imponga al solicitante la carga adicional
de demostrar por qué su invencién si tiene nivel inventivo.

® 5.2.2 con respecto a las observaciones hechas por su
Despacho sobre la supuesta anterioridad del documento D3 (US
5338766), hago énfasis en que éste documento no menciona 1y
sugiere la aplicacién de un polimero formador de pelicula a J

material de espuma que genere como resultado el gradiente dev s
distribucién de material superabsorbente. é*ﬂ?
@ D3, en efecto, enseiia una espuma pol:.mér:.ca«*‘

superabsorbente, donde el monSmerc y el agente de retlculac:l.ér(:lg i
gon expandidos por la accién de un agente de soplado Y |, s
solvente adecuado y que reaccionan para formar una esp ‘J
polimérica superabsorbente que tiene canales de 1ntercomu.n1cac:|.6n
sustancialmente continuos y una alta relacién drea de superficie
a peso. En consecuencia este documento sclamente hace referencia
a la obtencién de una espuma polimérica con dichas
caracteristicas pero ne a la incorporacién de wun material
superabsorbente a la estructura de espuma de tal manera que éste
forme un gradiente de concentracifn en la direccién z del espesor

de la estructura.

@ Adicionalmente, con respecto a D3, ese Despacho afirma que
el solicitante estd errado cuando dice que D3 no afecta el nivel

1 MANUAL ANDINO DE PATENTES. Pég 76. *El examinador no debe basarse en
apreciaciones personales; toda cbjecién respecto a la falta de nivel inventivo
de una invencién debe probarse a partir del estado de la técnica.”
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inventivo de la presente solicitud y dice en la Resolucifén gue:
“El polimero hinchable higroascSpicamente puede ser usado en
varias formas tales como grénulos, polvos, fibras, etc. Ademés,
los polimeros hinchables pueden ser combinados con el material de
absorcién en numerosas formas, incluyendo por ejemplo,...,por
impregnacién de la esponja con un monSmero de polimero hinchable
higroscépicamente y entonces permitirle ser incorporado en la
espuma subsiguiente a la polimesrizacién y reacciones de entre
cruzado que tienen lugar en ese Estado”. Esta ultima informacién
habia sido también referenciada por el examinador en el Oficio
N°5821 asi: D3, pdgina 3, lineas 29 -40.

@ Sin embargo, quiero llamar la atencién de su Despac

especificamente las lineas citadas por su Despacho ,salta a

vista que lo manifestado por mi representada en el memorial
respuesta al oficio NO.5821 es cierto, puesto que a lo largo del- ¥
texto de D3 no se hace mencién a este hecho y particularmente las "-"
lineas citadas por el seflor examinador no corresponden a lna’ﬂ"
anterioridad citada como D3. Anexo copia del documento D3 p&ﬂg

su mejor entendimiento. R o

® En este orden de ideas, ademds de 1lo expuesto
anteriormente y contrario a lo afirmado por ese Despacho, es
posible concluir que D3 no sugiere la técnica de impregnar una
cara de la zona de almacenamiento con un monémero que luego es
polimerizado, de tal forma que se presente un gradiente de
concentracién de superabsorbente a través del espesor, lo cual
constituye el objeto de la presente invenciém. Por lo tanto no
afecta ni solo ni en combinacién con D2 el nivel inventivo de la
presente invencién, puesto que una persona medianamente versada
en la materia solo podria haber implementado, partiendo de dichas
anterioridades, la incorporacién de particulas de superabsorbente
(D2) en una estructura de espuma como la ensefiada en D3.



CAVELIER 158

ABOGADOS

@ Con respecto al método de la reivindicacién 8 vy
continuando c¢on los argumentos anteriormente mencionados,
iqualmente es posible concluir que 1la combinacién de. los
documentos D1 y D3 no llevarfan a una persona versada en la
materia técnica a desarrollar dicho método. Lo anterior, debido
a que al no sugerir ni indicar D3 la impregnacién de un monfmero
en la superficie de la estructura de espuma, tal y como lo hace
la presente invencién, no existe razén alguna para pensar que una
persona configurarfia una serie de etapas que 81 incluyera las
reivindicadas en la presente invencién, esto es, aplicar una
Bolucién o dispersién de espuma de monémero de material
superabsorbente a uno de los lados opuestos del material de.

espuma.

\1

@ en conclusién, la presente invencién si tiene nlgfs? :
inventivo puesto que ni cada uno de los documentos citados como i3
anterioridad ni ninguna combinacién de los mismos llevaria a una -,
persona versada en la materia a incorporar un polimero formador.3 A

de pelicula en una estructura de espuma polimérica absorbente dei ‘.

la forma reivindicada en la presente solicitud. . L
-, :
6. PETICIONES

Ruego a Usted entonces, lo siguiente:

a) Que se revoque la Resolucién No. 34292 en cuanto
dicha resolucién niega el privilegio de patente
para la solicitud de la referencia.

b) Que se otorgue la respectiva patente para el
invento denominado: “ESTRUCTURA ABSORBENTE P R BA
CON ALTA DISTRIBUCION DE LIQUIDOS ¥ METOD DE
PRODUCCION".
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7. KOMERE Y DIRECCION DEL RECURRENTE

El nombre y la direccién del recurrente son:
SCA HYGIENE PRODUTS A.B

405 03 Gdteborg
SUECIA

8. NOTIFICACIONES

Manifiesto a Uasted que recibiré notificaciones en lay ':
Secretaria de su Despacho y en mis oficinas de abogado situadas?;'_‘- ':"{ﬁ!
en el Edificio Siski, Carrera 4a. No. 72-35, piso 50. de estai'g- _g_‘*_'"

ciudad. iy .'..
~E

£

9. ANEXOS T
il

9.1 Copia de la patente de los Estados Unidos de Amér:ié%;I :
b nt

L1 .

US5338766. 5.*?:‘,'-‘.‘, :

Bogotd, 29 ENE 2006

Sefior Superintendente,

G o b N

EMILIO FERRERO
T.P.A. No. 31.929

COLO 11256-801-043-6
ZCA/ZCA/ID-001432/WPC11256
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inscloble blowing agent and a suitshle solvent and re-
acted to form a superabsorbent polymer fosm having
substentially throughout the foam and a relatively high
sarfsoe area to mass ratio.
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1
SUPERABSORBENT POLYMER FOAM

BACKGROUND OF THE INVENTION

A) Field of the Invention
The present invention relates to superabsarbent poly-
mnﬂnmnd.mpumluly to an improved supe-

area to mass ratio. The superabsorbent polymer foame
of the present invention are especially useful in absor-

bent members which can be incorporated into absorbent 5

articles such as dispers, adult incontinence pads, sani-
tary napkins, and the like. The present invention also
relates to methods for prodocing such a superabsorbent
polymer foam.

B) Baokground Informstion

“Superabsorbent” pnlynummh(dlohownn

quantities of Svids such as water and body exudates and
are further capable

under moderute pressures. These absorptive charmcter-
ration into absorbent articles such as dinpers, sanitary
napkins, and the like.

The art teaches superabgorbent foams formed of su- 30

perabsorbent material, Far example, U.S. Pat.
No. 4,529,739 issued to Scott et al. on Jol. 16, 1983 snd
"U.8. Pat. No. 4,649,164 issued to Scott et al. on Mar. 10,

capable of having a water-swellable character
taining acid moleties in acid form with a blowing sgemt
capahle of neatralizing the acid moieties. U.S. Pat. No.
4J0l.637unedw!ondmenl.ml’eb.u.lmm
Europesn Patent No.mmilpllhlhhdby
Boardman on Dec. 21, 1988, teach an acrylate superab-
sorbeut composition having an improved rate of absor-
bency, low residual acid content and a low acrylate
Wmmwwm:m
mdmﬂcaﬂd.nlhhnﬁlnnd’mﬂ
aluminum scetste, sodium snd water

microwsve heat source. U.S. Pat. No. S.lﬂﬂl!l-nd
hMmOﬂl&lmmlMpﬂy

superzbsorbent
U.S. Pat. No. 4,394,930 issped to Korpman on Jul 26,
1983; US. Pat. No. 4,415,388 issued to Korpman on
Nov. 15, 1983; udGrutB:hdnhtatAppham
2136813A published by Korpmsn on Sep. 26, 1984.
These references tesch fosm products prepared from
dﬂ.mﬂmmm a blowing

agent, and a liquid palyhydroxy
No. 4,725,629 issued to Gurvey et al. on Feb. 16, 19“.

polymer, pre-
Mwmﬁepdwmhmbnhthem

of retaining such absorbed fluids 23

2
of addition polymerizable monomers, a croslinking
agent and a frec radicsl initiator.

‘While the above foams may be useful absorbent mate-
rials, they have not shown to be optimal for use in dis-
products because their sbsorptive propertics
tend to be limited. The superabsorbent foams formed of
superzsbsorbent material tend to be characterized by
Wmmmmwma

large average cell size snd wide cell sizs dis-
tribution, L.e., the foams bave s reiatively large dismeter
capillary stracture in which the capillary dismeter var-
les widely and randomly. Tt is believed that the large
averege cell sive and discontinuons charmels result in a
ﬁmpmduﬂhvh;urdmvdylown:huuum
mass mtio such that thé osmotic absorptive rate is not
optimal. In addition, it is believed that the discontinuity
mmnhmelllllllw!deedlllnmmnlnnit
the:ﬁnnm'nﬂllmnhmoﬂheupﬂ-
transport propesties is belicved to Hmit both the
osmotic and capillary sheorptive properties of such
foama, more pacticularly the capillary absorptive capac-
rﬂndmdluchfmmwodm

E

E

EEE"

the potential taxicity of materials that may be used to

propare the palyarethane,
Thugﬁnoulmnudinﬂmﬂdddm

improved absorpti ;
reducing the ovenall thickness of the sbsorbent article.
For absorbent articles, it is desirsbie to wse materials
which are non-toxic to homans. Additionally, it is deslr-
able to provide such materials and absorbent articles in
nmww.n.;..bynpid.mphndub

&0 mannfacturing
Itnmmolﬂmdthepmmtmm
superabsorbent polymer foam having sn im-

sbsorptive rate and improved fluid distribuation

properties. An additional object of the present inveation
is to provide a superabsorbent polymer foam having &
marphology which provides sn increased absorptive
mts, particularly chamcterized by a high surface area to
mass ratio. Another object of the present invention is to
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provide such a supersbsorbent polymer foam which  greater flexibility as compared to known foams formed
does oot present undesirable risks to human heslth. In = of superabsorbent polymer material. Additionally, the
addition, it is an object of the present invention to pro-  seperabsorbent polymer foams of the present invention
vide a cost-effective method of making such foams. do not present the undesirable risks to boman hesith

An additionsl object of the present invention is to 5 that may be present in some known superabsorbent
provide absorbent prodncts, members and articles hav-  foams.
mwmmmmudﬂn The invention also relates to improved sbsorbent

products,
whose absorptive properties are tailored to the require-  incorporsting the superabsorbent polymer foams of tha
menty of their intended spplicstion.. An additional ob- 10 present invention. It 1s beloved that the foams enhance
Ject of the present inveation is to minimize the thickness  the fiuid handling characteristics of such items by rap-
dmmmmwm idly scquirting fluids sud efficiently distributing and

tive propecties. Tﬂﬁ?mwwo?lqﬂr
transport of subseq loadings of finids. As a
MYOFMWON 15 result, the overall absorptive rate and capacity of sach

The present invention relates to & supembsorbent  products, members and articles ks incressed,
polymer form comprising supershsorbant polymer ma- The present Invention alyo relates to methods of mak-
terial. In a preferred embodiment, the supersbsarbent ing the supersbsorbent polymer foama. In & preferred
polymer material of the foam is formed from a substan-  embodiment, the foum is prepared by:
tially water-soluble, mnsaturated monomer comprising 20 mm-mmmmm
neatralized carboxyl grovps reacted with a substantinlly  mer, internal crosalinking agent, and soivent;
water-soluble internal crosslinking agent. In a prefurred (Il)dq:m;nhbmquthﬂnmm

cromlinking
agent sre expanded in the presence of a blowing agent (m)nHlI:h‘thedilpullmoﬂhebhwm.m:l
and a solvent 80 s to form en expanded strusture, the 29 the reaction mixtore;
solvent being a solvent for the monomer and internal (IV) expanding the blowing agent;
supersbscebent polymer material (prefersbly water).  agent s0 aa to form a superabsorbent polymer material;
The expanded structure is subjected to conditionssoas  and
to react the menomer and internal crosslinking agent to 30 (VD) controlling the dispersion, stabilixation, expen-
form the superabgorbent polymer material. The expan-  alon, and reaction steps such that the resultant saperab-
sion and reaction are controlled such that the resultant  sorbent polymer foamn has 2 morphalogy which pro-
superabsorbent polymer foam has a morphology which vides an improved absorptive rate snd fluid distribution
pmwdunmpmmmwmwm”be propertics.

characterized by substantially continnons intercomman- 35

dmmﬂmwmmmbmm BRIEF DESCRIPTION OF THE DRAWINGS

a relatively high sorface area to mass ratio, small aver- While the specification concludes with clabms partic-

age cell size, and low density. ularly pointing out and distinotly claiming the presest
It is believed that the suporabsorbent polymer foams  invention, it is belleved that the present invention will

of the present invention have improved rates 40 be better understood from the n

and capacities relative to known supersbsorbent foams.  conjunction with the drawings in which

Tt has been found that when a foam of the present inves-  FIG. 1 ia a photomicrograph showing a top view of
tion is contacted with fluids, the foam swells generally  an edge of a superabsorbent polymer fosm of the pres-

into the supemiuorbent mnld’thehm. an edgs of the superabsorbent polymer foam in FIO. 1
where they are retained. Since the fosm has substan-  taksn from a plane perpendicular to the plane of the
tially continmeoos chamnels substan-  edpe in FIG. 1, enlarged approximately 30 times, snd
thronghont the foam structure, it tends to mpidly 50 ako a portion of this view enlarged approximstely 250
absorb flnids by substantially times.
particularly jn the vertical direction. In addi- FIG. 3 is a plan view of a disposable diaper embodi-
tion, smee the i channels allow dis-  ment of the present invention having portions cot-away
tribution of finids throughout the fosm, they to reveal underlying structure, the outer surface of the

increased utilization of the fluid-retentive {osmotic 55 disper facing the viewer.

absorptive) properties of the polymer making up the FlGd-hlpmlllym“yplnmoh.mury

foam. Once saturated to its oamotic absorptive capacity,  napkin embodiment of the present invention.

it is belicved that the intercommunicating channels of FIQ. 3 is a graph abowing a relationship of viscosity

the foams herein provide improved capillary absorptive  and temperature for a reaction mixture of the preseat

apndvz.y?'hhnofﬂnminmﬁnhvelo invention

relati igh sarface area to mam mtio which en-

hancey the osmoatic ahsorptive rate of the polymer mate- DETAILED DESCRIPTION OF THE

rial. Thus, the overall absorptive rate and capacity of INVENTION

the fosm tends to be maximired, The superatacrbent polymer fosms of the present
The morphology of the foans 6f the present inven- 65 lnvention sre capable of sbsorbing lacge quantities of

tion may also minimire deactivation of the superabsorb-  fluids (Le., Bquids) such as water and/or body exndates

ent material of the foam by high moleculsr weight flo- (e, nrine or menses) and are further capable of retsin-

ids. In addition, the present foarms tend to pomsess  ing mach flulds vader moderste pressures, such ap those
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encountered in the wearing of absorbent articles. The  nemt, reaction produot, ar other materisl (including the
foams are formed of superabsorbent polymer maturial, superabsorbent polymer materisl of the superabsarbent

motic and shsorbent gelling material As med hevein, persed in the solvent such that less than about 3046,
“superabencbent polymer” mesns a substentially water- 35 prefarably less than abont 409, more prefersbly less
insoluble, slightly crosslinked, psrtially nevtralived,  than about 25%, most prefirshly less than about 20%,
hydrogel-forming polymer material which is capable of  of such reactsnt, componsnt, resstion product or other
absorbing and retaining large quantities of flnids suchas  material which was dissolved or disparsed in the solvent
water and/or body exndates. Superabsorbent polymer  is extractable A suitable method for determining ex-
materisls typically have the ahllity to absorb and retein, 10 tractable lavels ia described in the TEST METHODS
under moderste pressaret, such fluids in ap smount of st~ section. Typically, the substantially imsoluble polymer
lﬂltlbmtloumel.puklhlsulﬂlthm materials formed hevein possess s yalatively high weight
most preferably at loast about 50 times, the dry weight  average moleculsr waight, e.g., of at least about 200,000
of the polymer material. By “polymer foam” is meant  grama/male. Such s high molecular weight is a typical
the stroctore which results when a relstively monomer- 15 characteristic of network cromlinked polymers having
free gas or relatively monomer-free lignid is dispersed & ceriain degres of network cromlinking. In comtrast,
nbnbblumnhqddcmhmgpnlymmnﬂe.np “subsiantially sluble polymers™ are typically substan-
rabsorbent-polymer-forming reactants, followed by  tislly linsar, Le, the polymer molecule is generslly
cxpamsion of the bubties and polymerization of the  two-dimensional with no or only a minimal degree of
reactants in the liquid which smrrounds the expanded 20

Mﬂmmwmm () a substantially weater-soinble, tnsatorated mono-
and polymerization, the cells themselves are 29 mer comprising newiralized carbaxyl] groups;s sud
tyﬁullyﬁudﬂlerdmvalymhﬂw (II) & ubstantially water-soluble imternal cromlinking
liquid whioch, prior 1o cxpansion and polymerizetion, agent reacted with the monomer,
hagd formed the bubbles in the Liqnid dispersion. The preferred superabsorbent polymer foam is pref-
In its broadest aspect, the superabsorbent polymer  embly formed by first forming a reaction mixtore com-
foams of the present invention comprise & supersbsorb- 30 prising the monomer, the imernal oromlinking agent,
ent polymer materigl formed from a reaction mixtore ud:nhﬂnnlmtwym).AHnwh;
comprising (1) superabsarbent-polymer-forming reac-  agent is then stably dispersed in the resction mixtare,
"tants which are capsble of being made sebstantially followed by expansion of the blowing agent and reac-
scluble in 2 solvent and (i) such solvent. A blowing  tion of the monomer and the internal cromlinking ageat
agent is dispersed in the reaction mixture, stabilized, and 35 30 as to form a foam comprised of & substautially water-
expanded 50 as to form an expanded structure. During ~ insoluble polymer materlal. (Depending on the reactant
oraﬁufcrmﬂmofﬂuqnddmﬂmnp— type mud conditions, the insolubls palymer material may
reactants are reacted 5083 Or may not be superabsarbent and may thevefore require
ta form a polymer material which is substantially insolo-  further reaction, e.g,, neutralization of carboxyl groups
ble in the solvent. (The polymer material may or may 40 and/or farther crosslinking of the polymer matarial to
not be superabsorbent by the time the resotion has ad-  render it superabsorbent.) The dispermian, stabilimation,
vunudmthapnmtdmnluhhpolymm:mhmlf expansion, sud reaction steps are controlled such that
not superabsarbent at that point, the polymer is further  the foan hes a morphology which may be characterized
reacted in order to render it superabsorbent) The dis- by intercommunicating channels und a relatively bigh
persion, stahilization, expsnsion, and reaction steps sre 435 surfice ares to mass ratio.

mocphology to provide improved Formation of the Reaction Mixture

ties, which morphology may be characterized by sub- One component of the preferred reaction mixtore is &
stantially throughout the fomm and a relatively high 50 tralized or nentralizeble carboxyl groupa. The monomer
surface area to mass ratio. preferably contains sufficiant carbaxyl groups such that

A “dispersion of the blowing agemt™ in the reaction & Hnear polymer thereof is substantially water-soluble
uimmﬂmtheblmw:mhthe G.e.ﬂ:eutbmlm;::hy&upﬂm).lﬁ:ﬂmd

can be dissolved or dispersed in the solvent such that at pluhlhly at least about I0 moles percent, of acid
least about 509, prefershly at least about 60%, more  groups.

prefersbly at lesst about 759%, most prefersbly at leagt 6 Monomen contsining carbaxyl groops incinde the
sbout 80%, of the resctent ar component which was mwmmwuﬂ:ﬂy—
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QOlefinically unsaturated sulfonic acid monomers snd

derivatives thereof include sliphatic or sromatic vinyl 20

uﬂbmcndﬁmnh.vmyhﬂhh-dd.uﬂylm
vmyltnhﬂelnlmdcamdndltytunﬂhnlc

manner which resnlts in at lesst about 25 molo percent,
mare preferably at least about 50 male percent, most-
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such polymers may also be particularly wsefnl where
foanys having s low residos]l monomer content are de-
sived, xince residual monomer which may be present in
the palymer of the monomer (e.g., & Hnear polymer of
the mozomer) may be removed by kmown processes,
q.mmwmhmmm
The preferzed reaction mivture additionally com-
prises a substantislly water-solnble interns] cromlinking
agent. Suitable internal croslinking agents are com-
pounds which are capable of rescting with the mono-
mer to farm a subgtantially water-insoluble, preferably
sapenabacrbent, polymer material Prefershly, the brter-
oal cromlinking agent will be such that the resction
mixture has an activation temperature which ls greater
than the

Vel 3, Roger S. Porter et &l, Ple-
oom Pres (1974), pages 17-44, Incorporated herein by

preferably at least abont 75 mole porcent, of the total 40 reference. Suitable DSC aquipment inclndes the Perkin-
catboxyl groups being nentralized. The carboxyl  Elmer DSC 7 Series Thermal Analysis System, svail-
groups are preferably neutralized prior to formation of ablnﬁunl’trkln-Elmol‘Norwnlk.OmAm
thenhhnhnﬂywwthhlepolyunhm.q, mathod for the activation temperature ls
ncutrslization i preferably carried out on the monamar  described in the mannal Perkin-Kimer 7 Series Thermal
or of a water-soloble polymer theroof. 43 Analyis Syztem, Peskin-Blmer, Jauoary 1990, incorpo-
Monomers possesting hydrophilic groups other than ~ raied herein by refarence.
carboxyl groups may be used with the carboxyl groop Svitable internal cromlinking agents
containing monomer. Oﬂnhydrupl:lbcmhdnde mmummmnmmuem
hydroxyl gronps, amide-groups, amino groups, nitrile  compounds having at least one polymerizable donble
mﬂmmﬂm%ﬂhﬂmﬂdhﬂmw reaotive with the
mess containing sach groups are well imown materials mmpouahmulmmw

and sre described in greater detail, for example, in U.8,
Pat. No. 4,076,663 issued to Mesuda et al. on Feb, 28,
1978; and U.S. Pat. No. 4,062,817 issued to Westerman

mDec.lS. 1977; which patents are incorporated herein 55 cal internal

groups reactive with the monomer; and polyvalent
nenlmpomdnwﬂcheuhrmmlmhp.me
or more internal croslinking agents may be used. Typi-

cromlinking are described in greater

agents
byreﬁ:mﬂneormwpsorumhhydrophﬂm detail iz the above clted U.S. Pat. No. 4,076,663, Selec-

groups may be present in the monomer.

tion of a particular internal crosslinking agent is deter-

Although this disclosure is generally in terms of the  mined in part by the desired mate of reaction of the

manomez, it is to be understood that substantially
water-goluble

internal crosalinking agent with the monomer st &

mﬂmmmﬁmﬂhﬂumwﬂcbnﬂmhrﬂy

homopalymers,
p:odwhofﬂm-ll-mlhobeudmphud nmdbymehlvhgotduuylhﬂlln.ﬂnm The

mhlﬂmmhmmmm

N -methylenshisscrylpmide
mmmwmwum

, substantially water-soluble
bmpdymmhfmmdbynbjecﬂuﬂum et in the reaption mixture in an amount of frog about
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9 5,338,766 10
0.001 mola percent to about 5 mols percent based on the The nonionic surfactsnt Is preferahly selected from
total moles of monomer present in the mixture (e, the group comsisting of linear alkoxylsted alcahols,
sbout 0.01 to sbout 20 parts by weight, based on 100  linear alkyiphenoxylated alcohols, and estors thereof.
parts by weight of the monamer material). Preferred are the ethoxylated copolymers of sorbitan

The reaction mixtnre also comprises & solvent. Suit- 5 fatty acid estars such as the ethoxylsted copolymers of

ahle solvents inchide any in which the monomer snd  Sorbitan monolanrate (available as TWEEN €20, ICI
interns] cromlinking agent are substantially soluble and ~ Amezices, Inc.) and of sarbitan monooleste (nvailable as
in which the mperabsorbent polymer and blowing ~TWEEN @80, ICI Americas, Inc,). Mixtures of the

preferably greater than the activation temperature, In~ SPAN @20, ICI Americas, Enc.) and sorbitan monoole-
the preferred embodiment where substantislly water- _ &te (available s SPAN @380, ICI Americas, Inc.).
dﬁemmmmw.hmls Whﬂnﬂnmtofluhﬂu-ngmhevmed.nu
water, 8 water-soluble alcohol (o3, lower alcohols  #enemlly desirable to use the minimum level needed to
such as methanal, ethanol, propanols, and butsnols), or  Sfiect stabilization of the blowing agent. Use of the
mixtures of any two or more of such compounds. Most ~ Tinimum level may prevent or minimize an adverse

the of the rowultent
M.&ﬂmhmm.m&mmm% oaarptive Propertiss of & ovides s

tratioms of the varions components of the reactant mix-

A . - . prodoct cont benafit. The surfactant will typically be
"‘F‘!"‘“’"“!““:ﬂ"‘“‘!““"ﬁe‘: used in en amount of sbout ane-tenth the amount of the
'mﬂm o step} 40 %€ £ blowing agmt. The surfactant can be added to the reac-
fected, the reaction mistore will genenally compuise ;"o or pre-mixed with the blowing sgent
ahout } part by we'sht of the monomer to sbout 1 PETt 4 yhich i later disporsed in the reaction mixtare.
by weight of solvent. L The optional initiator is particularly useful to initiste
.mmmﬂ"mmmw polymenszation of the monomar. An initiator is partica-
tional components, including surfactants, polymeriza- o4 citahle whare an increased rate of resction is

tion initiators, and viscosity conirol agents. Conven- desired is therefore genarally cost-ef-
umnlndd!ﬂvuﬁ:nhmbmtpﬂhgmﬂ_ﬁdn.nnhu 30 fective and s hmumwﬁpmo-
antioxidanty and deodorants, may also be included. usefal where the foam is formed on & wicking

factant in the resction mixture. The surfactant may be initisting polymerization, the viscosity of the dispersion
for its ability to stabilize the dirpersion of the blowing 55 ¢y, facilitate the formation of  desired foam pattern on
agent in the reaction mixture. The surfactant may aid in the wicking substrate.

age cell sizes and relatively narrow cell size distribu- 49 the intended method of the resction of the
tions by the particle size and particle izt monomer. Thus, light and hest activated initiators are
distribution of the blowing ageat. useful initintors. For example, whers thin fims of the

poias-
presence of both hydrophilic groups and hydrophobic  giem, snd ammonium persulfates, caprylyl perouids,
groups may serve fo enhance stabilization by prevenl-  benzoyi peroxide, hydrogen peroxide, cumene hydro-
ing phuse soparation into an “cily” blowing agent phase 30 peroxides, tertiary butyl diperphthalste, tertisry butyl
aud a “water” reactant phase. A mixture of such groups perbenzoate, sodinm peracetate, sodiom
allows for tailoring of the surfactant system to enhance  and the like. Conventional redox initiator systems can

agent. For substantially water-insoluble blowing sgents,  tion mixture is & viscosity control agent. The viscosity
the blowing agent is more readily stubilized as the HLB  contral agent generally serves to incresse the viscosity
value of the surfactant decreases. A system of matching ~ of the resction mixinxe and is particularly useful for
the HLB value of an emulsifier to one or more ingredi- 63 contrulling the particle sive of the blowing agent which

/30
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trol agent may bo used to disperse and stabilize the  gemerally be added at a level aof about 5 to about 30 parts
blowing agent in the resction mixture. The viscosity  per 100 parts (by weight) of monomer. , about

control agent may also prevent or minimize separation  viscosity matio of the blowing agent phase to the reac-
of the solvent from the resction mixture (Le, partition-  tion mixinre phase (as wsed herein, the viscosity ratlo
ing), particnlarly when the stable dispersion is applicd 10 refers to the viscosity of the blowing agent phase di-
to a wicking substrate, therelry promoting the formation  vided by the viscosity of the reaction mixture phase)
of a uniform product having optimnm properties. Suit-  and/or by using a surfactant. Tha process la
able viscosity control agenta are i contralled 5o as to obtain a desired blowing agent parti-
soluble in the solvent. Exemplary water-solubile viscos-  cle size. The particle size of the dispersed blowing agent
ity control agents are hydrox- 15 influences the cell size (mclnding cell size distribution),
control agent is typically added in an amount of less  face area to mass ratio of the resaltant
mmzu.mmyhmm 196, by  polymer foam. Particle size influencing festures include
weight of the tota]l monomer. the shear rate, surfactant type, the viscosity ratio, and
20 the botropy of ths reaction mixtnre, Preferably, these
Fm“'mm mmmnummqm

the reaction mixture by adding a blowing sgent to the mmlmﬁedlﬂl.MMlom

tion of the reaction ing the blowing 25 less than sbout 2 microns. The minimom particle slza is
and stabilizing the Theblowingagent  typically abont (.1 microns.
is dispersed in the reaction mixture and stabilived s0 ms For obiaining a relatively small blowing sgent parti-
to form a stzble discontinnons phase of the blowing  cle sizs, &t i preferred to use a relatively shesr
sgent (Le,, “particles” of blowing agent) in the reaction  stress for di the blowing agent. In general, the
mixtyre phase. The blowing agent particles are rels- 30 higher the rate of shear, the smaller the averags particle
tively free of the monomer, croslinking agent,  size of the hiowing sgent. Where pacticies of substaz-
and solvent. tially uniform size are desired, it is typically preferred to
Suitable include any conventional  have uniform shear throughout the mixtire.

blowing agents
blowing agent which is sohstantially insoloble in the For a given reaction mixture, blowing agent, temper-
solvent and whoee particle size can be controlled and 33 ature, and shear stress, the particle size of the blowing
stabilized when dispersed in the reaction mixityre. In  agent typically decresses as the viacosity ratio of the
addition, the biowing agent will be capable of con-  dispersed blowing agent phase to the continnous

-ﬁmmmummwmmm hkmemmwm
B

mqmmmmdmm“ 02s.

ter-insaluble polymer. Exemplary agents are 45  The viscosity ratio is preferably decressed by vsing a
disclosed in Chemical H. Lagnan, Na-  viscority control agent in the continpous reaction mix-
tional Polychemicals, Inc., Vol. 2 at page 53, incorpo-  ture phase and/or a low viscosity blowing agent. The
rated herein by reference. In the embodiment vumn:bmylhohenmdbyvmgthmc-
in which' water is used as the solvent, suitable blowing  ticn conditions, for example, the tempersture or reac-
mgenis sre substantially water-insoluble Bquids having a 50 mmmaﬂmdmmmﬁm’
bailing point of lesy than about 100" C., mare refers to the

leas than ahout 80" C., most preferably less than about ll:.hcludm;themndhuﬂm
50° C. Typically, the blowing sgent will have a bolling  agent). In genersl, a8 the decrenses or the
point in the range of shout —20° C., to about 80° C., reactant incrensss, the vigcosity ratio will

sbout —-20° C. to about 50° C. Such blowing 35 decrease. The viscosity ratio will also vary whh the
agents include aliphatic and aromatic hydrocartbonsand  reactivity of the specific superabsorbent-polymer-form-
halobydrocarbons, which may be cyclic or alisyclic, ing materials that are present in the resction mixtare.
linasr or branched, snd sstursted or unsatursted. Exem-  The reaction conditions and reactant types may be var-

enced Chemical Encyclopedia. Prefersbly a pentane ths momomer is formed), the solution viscosity will
(e-8~ n-pentane, J-methylbutane, and/or 2,2-dimethyl-  incresse and the viscosity mtio will decrease. In addi-
propane) or 1,12-trichlorotriflucroethane is used. 65 tion, the viscosity ratio may be decreased by initially
‘While the smount of blowing sgent employed can vary  using a substantinlly water-soluble polymer of the mon-
over a wide range consisient with obtaining a foam  amer as a superabsorbent-polymer-forming material in
having a desired morphology, the blowing agent will  the reaction mixtore. Where a relatively wiform parti-

kL
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cle gize is desired, it is preferred that the reaotion mix-  celled foam having 8 desired morphology. If expansion
ture be substantially isotropic, ie., the components of  is too rapid or too slow relative to the formation of the
the reaction mixtore are bleaded such that they are  substantially water-insolubls polymer, the foam may
substentially oniferm throughout the mixture. not have a desired morphalogy, particulsrly a desired

The dispersion having the desired blowing sgent 5 surface area to mass ratio. The elasticity of the reaction
particle size js preferubly stabilized prior to the expan-  mixtnre and/or forming polymer should be capable of
sion and reaction steps to form the substantially water-  qupporting the formation of the substantially water-
insolable polymer foam. Preferably, stabiliration occurs inacluble polymer material generally in & sizo and shape
simnitanecusly with dispersion. By “stable”, “stabl-  proportional to the expanded blowing agent particles.
liged”, etc,, it is meant that the desired particle size of 10 In general, the elasticity of the reaction mixture and/or
the dispersed blowing agent Is maintained for a ime  forming polymer ahoold be capable of withstanding the
sufficient to allow reaction of the monomer and intemal vapar pressure of the expanding blowing agent.
croslinking agent to fonn the substantially water- For any given reaction mixture, there is a critical
insaluble polymer foam baving a desired morphology,  vigensity at which a foam having a desired marphology
g, substantially contmnons intercommunicating chan- 15 is difficult to achieve. The critical viscosity corresponds
nels gubstantially throughout the foam and a relatively 1, 4 critical temperatare, described below. The cxitical
ﬁﬂlmwm-mmm“” viscosity is typically reasched when the monomer or

. ménomer and brternal cromlinking agent heve polymer-

Wmdm“"t""ﬂ"“m“ ited such that the visco-elastic properties of the resul-
mmwmm hmﬁ.....;:mmz o e e i Mice gt
viscosity ata shear, the 5 ' A
size of the blowing agent and the morn etable tha dlsper S enac Sorcture has srbatantially the “ﬂ’m
sion- the critical viscosity is reached. Preferably, at least

Expansion and Reaction sbout 909, more prefarably at lesst about 95%, of the

mmmmmdmmnmymw:ﬂmmmm
agent having the desired particle size, the blowing agent A.tthcupommof"“ ﬂ' sty

. 1 orosslinki cally substantially
wm;%mm.mum WWW“MWW

tion of the monam er alone. This resotion can be initi-
ﬂeﬂqu%mqﬂﬁ“ﬂydmbumwmmm aficn Tho paly-

dmwmrmuy.mmdmzham M-hbmlsl;umw-mumm
ing agent is contralled along with the reaction of the 45 than the critical temperature, generally to at least the
monomer or the monomer sad the internal cromlinking  activation tempersture. Altarnatively or in addition to

substantially

cell size of less than about 100 microns, a surface area to 50 be formed by reaction of the monomer (or a substan-
mass ratio of at least about 0.2 m?/g, and a demity of  tiaBy water-soluble polymer thereof) and the internal
less than about 0.5 g/cm?, crosalinking agent. This reaction is typically initiated by
In genersl, the blowing agent particles of the stabl-  hest, either directly applied to the reactants or as gener-
lized dispersion are expanded 30 a3 to avoid excessive  Sted by a monomer palymerization reaction induced by

monomer and or monomer snd internal croslinking mﬂ'lumybanng-ry).

In genernl, the rate of expansion of the blowing agent 63 critical temperature corresponds to the critical viscosity
and the viscoelastic properties of the reaction mixiureas  and thus typically to the formation of a substactially
the substantially water-insoluble polymer forow sre  water-insoluble polymer. The critical temperature snd
controlled simultsnecutly so as to provide an open-  cxitical viscosity will vary with the particolar reaction

1 ¥2
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mixtare composition, o.g., the monomer, internal cross-  rivative of the curve (viscosity as a fanction of tempers-
linking agent, and the optional initistar. ture) is determined for various temperatures and is plot-

The critical temperature may be determined for &  ted as a fanction of those temperatures. The resnltant
given reaction mixture by determining the maximum  curve is typically characterized by & maximom inflec-
rate of changa in the viscosity of the reaction mixinre as § tion paint which corresponds to the maximum rate of
& function of temperature. The viscosity of the resction  change in the viscosity of the reaction mixture as a
mixtnre st varions tempeoratures can be determined by  function of temperature. The temperature which corre-
known rheometry methods. As used hereln, viscosity mndlbthbmmdchmﬂhddﬂ-
refers to the apparent visconity, e, viscosity ismesntto  mined graphically and is the critical temperature.
chamcterize the foll spectrum of fluids or dispersions. 10 hmmmmmmqmm

Iocal velocity mdut.ndothu'ﬂmdlthnmm greater than or equal to the of
tynullymduddby lhnplehw(e.;..mwm- 15 the hlowing sgont and less than or equal to the critical
ries, high molecular weight of less than the critical
mnluhlemumnhmulwﬂhmluﬂemﬂemh).m ture, most about 3° C. to about 10° C, lem
concepts are described in greater detail i Transport  than the critical tempemture. Therefore, the blowing
Bixd, et al, Jobn Wiley & Soms, Inc.  agent bs preferably selected such that it will voladilize
(1966), Chpt. 1, incorporated by refersnce. 2 (vqonu)ﬂmhshmpetﬂr&hndhmﬁwm-
Since temperuture may vary with the hodhntdthemhvmmﬂnwu
reaction rate of & given reaction mixture and theyefore  cansed by the pressure on the stable disper-
the time for which the reaction mixtore is maintsined at  slon. In addition, various combinations of and

trolled ratz, Suitable rheometers include & Sangamp  tsmt to form the subatantially polymer
Visco-Elastic Analyzer and & Brabender blender and 30 at about the point where the expanded structure has
rhmtu"l‘hepmpleofopﬂlhmof_lblmdﬂ'md substantially the same a8 that desired in the

jons and FProcexsing Operation, Cheremisinoff,  critical temperature to cause reaction of the monomer
Marcel Dekker Inc. (1989), pages 373-419. Alterna- 33 uﬁemnﬂhﬂmﬂaﬁhﬂuaﬂbh
tively, the viacosity of separate samples of & given reac-  the substantially water-inscluble polymer.
tion mixture may be determined with the viscosity of Itllganﬂllymwnpdﬁehbwhslaﬂt
the individusl samples being measured after being beld  as alowly as pomible. Typically, the blowing agent is
for a constant time period at a given temperature fora  expanded by heating the stable dispersion to the vapori-
given sample 40 mtion temperatnre of the blowing agent st a rate of less

The viscosity is plotted as a fonction of temperature,  than sbout 1° C/minnte, more preferably less than
the resultant curve typically being as shown in FIG. 5.  about 0.5° C./minots, most preferably less than sbout
_AuhmlnFlG S, the requltant corve hag an inftial, Q.1 to abount 0.2° C./minnte. The rate of heating may be

substantially linexr, alightly aloping part 8¢ correspond-  incvessed if a counterpressure is applied to the disper-
ing to a emall change in viscosity per unit clange in 45 sion in order to achieve substantially the same rate of
wmammudwm expansion a8 where only the tempersture Is incressed st
alope corresponding to a rapid incresse in viscosity per  the preferred rates. Alternatively, where a decresse in
unit change fn temperature. At least the first part Seof  pressure is vsed to expand the blowing agent, a corre-
this second part 50 may be described as a parsbolic, sponding (at & given tempersture) controlled rate of
anwmmmmmehwwMﬂmw
pex unit change in tampersture. This parsboloid part S¢
is followed by a mbstantislly linear, steeply sloping part Alpwunlynnd.themqrthew
3d and internsl crosslinking agent of the axpanded struc-

As shown in FIQ. §, tha critical temperature (T)and  ture are reacted 50 as to form an expanded structure
critical viscosity (V) sre determined from the point of 55 comprhing a substantially water-insoluble polymer (Le.,
intersection of the line tangent to the substantially lin- s sobstantially water-insoluble foam is formed). Reac-
ear, alightly sloping part 5a and the lins tangent to the  tion can be caused by hesting the expanded structore t0
substantially Eneer, stecply sloping part 5d. The critical st least the critical tempersture. Preferably the ex-
tempersture and critical viscosity are determinoed by  panded structure is hested to the critical tamperature,
extrapoiating from the point of intersection to the x-axis 60 The monomer and internasl cromlinking agent are then
(Te) and the y-axis (Vo). reacted to form a network crosslinked, typleally sape-

In some cases the parabolic part 5S¢ may not be fol- nbu:‘bmt.po!ymu&unhmﬂimhmudhyhﬂﬂnl
lowed by a snbstantially Imear part but the curve may,  the structure 1o at least the activation tezperature. The
for example, remain parabolic. In sddition, for some  activation temperature may be eqoal to or greater than
systexns it may be difficult to measure the viscosity for &5 the critical temperature. Preferably, the reaction mis-
all points on the parsbolic curve (Le., above & certein ~  ture is designed (more particnlarly, the internal crom-
temperature). In such cases the critical trupersture may  linking agent sud/ar initistor is selocted) such that the
be determined through calcnlus methods. The first de-  activation temperature is greater than the critical tem-
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peratare, more preferably at Iesst shout 10° C. to about
20" C. above the critical temperstare. Network cross-
linking is described in greater detxil below.

‘The rate of heating to canse reaction of the monomer
(or polymer thereof) and the internal cromlinking agent
10 form the network cromlinked polymer is preferably
slow in order 1o avoid the rapid volstilization of any
residnal blowing agent and to prevent or minimize dis-
ruption of the expanded structure, Where the activation
temperature is greater than the critical temperature, the
rate of heating 10 canse reaction need not be as slow as
the rate of hesting to canse expansion. Preferahly, the
mate of heating t0 cause reaction is less than about 10°
C./minute, more prefarably from about 5° C. about 10"
C./minute, most preferably from about §° C. to about
10° C/minute.

Although the various components of the stable dis-
persion may be selected such that the blowing agent

the critical temperatore, and

vaporization tempersture,
the activation temperature are the ssms, for the pre- 20

mmmmmmmm
that the blowing agent vaporization isless
than the critical temparature which itself js less than the

agent vaporization
perature is from about 3° C. to about 10° C. less than the
critical which itself is from sbont 10* C. to
sbout 20° C. less than the activation temperature,
The expansion and reaction conditions are

uniform throughout the dispersion and/or the expanded 30 a three-dimensional

structure. Uniformity is genemlly achizved by ensuring
a reixtively isotropic reaction mixture and a uniform
" temperature and/or pressure thronghount the dispersion
nd/urmthaqmddeMdm
tare

mmmagwmmw
throughout the

the expanding materisl are minimized)

dispersion and/cr the expanded structure. Far forming
a bulk foam materia], s particularly svitable reactor for
ensuring uniform hest transfer is a stirred tube reactor.

In forming thin films (e.g., having a thickness of from 45

about 1 mil to aboat 500 mils) of the foam, it will gener-
ally be snitable to nae nliraviclet, infrared, microwave
and/or electron besmn radistion to canse expansion and-
/or reaction. For achiaving a rapid rate of reaction in

~

18
temperature. As noted above, the activation tempers-
in which

32,649 and in US. Par. No. 4,666983 jsued to
‘Trubakimoto et al: and U.S. Pat. No, 4,625,001 issued
to Tsubakimoto et al. Such reaction conditions gener-
ally involve heating (Le., thermal activation

meuvamnd‘ﬂnhnuml

are crosslink bonds between different polymer chains,
the polymer chains being geacrally strributable to poly-

m netwark
wmhﬁnmdguuraquhdmpwﬂn
substantial insalubility, also renders the polymer supe-
rabsorbent (where a sufficient nomber of neutralived
carboxyl groups are present in the polymer). Thm,
additiona] crosslinking of the imsoluble polymer nmie-
rial may be required in order to reader it superabsorb-
ent. The level of crosslinking of the ingoluble polymer
material & genenally determined by the reactant type
the crosslinking agent) and concentration
and the reaction conditinns. Tharefore, if necessary, the
substantially water-insoluble polymer material can be
made supersbsorbent by exposing it to more extreme
reaction conditions snd/or sddditional cromlinking
agent. (Since supersbsorbency is also infloenced by the

mnch thin filmy, it is generally preferred to nse vltravio- 50 levdofnltmmthpolyn:r various degrees of

let madistion. However, as the thickness of the foam to
be formed incresses over about 300 mils, it Is preferred
tn mse infrared and/or electron beam radistion in order
10 prevent or minimize nonnniform cell structare.

The expansion and/or reaction step can oocur in & 55

closed or open eavirooment. For exsmpile, expansion
can take place in a closed mold. The expansion and/or
resction step may also occur in an open system, such ss
on a web upon which the stable dispersion bas been

applicd, for exxmple, by extrusion or printing. The dis- 60

persion may be applied v a temporary or permanent -

sebstrate prior to its expansion and reaction to form the

polymer foam.
mmmymmmmymhm-

substantially
water-imsoluble palymer stroctnre to the activation

supershsorbency ey also be imparted by nentralizing
at least & portion of the salt-forming groups (e.g., car-
boxyl groups) of the polymer as previously describad.)
The dagree of network cromlinking, Le., the croslink
density, may be varied ss inown in the art to provide

strength increases, gel volnme decreases and, at a con-

gree of network cromlinking also influences the residual
monomer and extraciable polymer content of the foam.
In a preferred embodiment, the internal croslinking
agent and monomer are reacted 50 as to form g substan-
ﬁﬂywumhﬂnﬂemwm
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which is partially network cromlinked so s t0 schieve  any suitsble method, e.g., chopping or grinding. How-
a desired gel strength and gel volume. ever, in any such process it will generslly be desired to

In the preferred embodiment in which the solvent is ~ make effocts to substantiafly preserve the morphology
water and the expansion and reaction has occurred at (e.g., surface area t0 mass ratio) of the fosm matersial as
temperaiures less than the boiling point of water (Le., 3 originally formed. To form a free (l.e., unsupported)
100° C. at 1 atm), the resultant foam will typically com-  fosm shest, the stable dispersion is epplied to a tempo-
prise water as absorbed from the reaction mixture by rary substrate followed by expansion of the blowing
the supersbscrbent polymer materis] of the foam. Some  agent and resction of the internal cromlinking agemt
kvdd‘mhpnﬂlydﬂhedhthemmudu with the monomer to obtsin the substuntially water-

ofthefoqn. (These preferred percentages include any 15 mwmqummmof

The level of water may be controlled by varying the  spray-coating, reverse-roll coating, gmvunre-costing,
amount of water used in the reaction mixture. In addi- cold extruxion coating or casting, and the Hke. The
tion, water may be added to the superabsorbent paly-  stable dispersion may be applied to the substrate to
mer foam (c.g-, as an external plasticizer). Athough it 20 obtain a foam product in a desired shape. Alternatively,
will usually be , the water content may be  the foam product be cut 1o a desived form.

decreased by, for example, displacing the water with a The palymer foams of the present
lower alcohol such as those described herein and/or by  invention are also useful when joined to a carrier to

hmgmefcnmbmmmm,e.;,bym form an sbsorbent member. The carriers may be any
wave radiation. 25 carriars sa are Imown in the art such as nonwoven webs,

‘Where the solvent is other than water, sapy remaining  tissne webs, coaventional foams, polyscrylats fibers,
solvent may be removed in whale or part from the  spertured polymeric webs, synthetic fibers, metallic
resultant foam. This is most readily carried cut by heat-  folls, elastomers, and the like. The carriar may be any
ing the foam material to a tempersture sufficient to  material generally employed for use in absorbent arti-
evaporate the solvent within a ressonsble time, e.g., 30 cles, including wicking and non-wicking materials. Ex-
near or above the bailing paint of the solvent. smples of wicking carriers include tisne paper (which

|
|
|
E
%
i

blowing agent is then expanded and the monomer and is diaclosed in T.S. Pat. No. 4,191,609 issuved to Trokhan
intarnal crosslinking agent are reacted to form the foam.  on Mar. 4, 1980; U.S. Pat. No. 4,529,480 lssued to Trok-
Thnfn_nnilty;!hnylhlpﬂd.m'hgllﬂ/otlﬂntﬂl hlnﬂnJul.lG.lNS;ﬂdUS.Plt.No.m'll’and

including
mmmummmmmdﬁ. adhesives or chemicals that resct to adhere the foam to
moald cavity. Emﬂudmmudnﬂqu the carriers. Joinder is also meant to include generally

for use herein include compression moalding, injection  non-bonded combinations of the fosm with other mate-
nnldln'.ﬂmlllon.orllmml’ormlngmhmqnﬂﬂ rials, eg., encasing or ssndwiching the fosm In or be-
ve performing varions operations on the tween other materials. Alternatively, the fosm can be

dupﬂllonorhmtomodlfy:hlhpemdlnrdn. Joined to the carrier by applying the stabla dispersion to
Emphdwﬁebmh;bdwqmbrmhm the carrier and cansing expansion and reaction so a8 10
mmmmﬂm form the fosm on the carrier (i.e., the carrier Is a parma-

The superabsarbent polymer foams of the present  stable dispersion can be applied to the entire surface of
invention are useful in free form, including particulate 63 the carrier or to any portion thereof sand in any continu-
(includes granules, clmmks, and the like), aheet or other  ous or discontinuons pattern. Suitahle patterns can be
three-dimensional forms. A particulate foam material  selscted for tallaring the absorption properties of the
can be obtained from a bulk sample of foam material by  foam-bearing structare as may be desired. For example,
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hmhmmmmlnwd: tional sources of hest may be msed, e.g., infraved radia-
formed to provide defined absorpticn properties in di tion.
pen for female or xale use. . In an especially preferred embodiment, the superab-

In a prefarred embodiment of the present invention, mpdynqﬁ!mdﬁepr-q:inmﬂqn-ﬂﬂ-

through a conventionsl extruder appartus. An exampls mwmhmmm
of an extruder apperstus is shown in FIGS. 13-14 of  the plesticivers being resctive with at Jeast one of the
Principles of Folymer Materials, Second Editon  superabsorbent-polymer-forming materisls. Certain in-
(McGraw-Hill Book Co., 1982) at page 331, which is  termal plasticizers way be utad a8 a monomer compo-
incorpoeated hereln by reference. The stable dispersion 10 nent of the reaction mixtare, cither solely or in admix-
is extrnded through the arifice of tha extrnder spparstus  ture with other monomers descrihed sbove, provided
onto & temporery or parmanent web substoate, followed Mﬁlym&cdmdthm.mm
by the expansion and .reaction ateps to form a free foxm ~ WOROmATS cxn be selectad by one having ordinary skill
sheet or a foam-besring structure. The tempersture and I the art ia view of this disclosure. .
pressure can be cantralled in the extruder 0 as to-con- 13 The internal plasticizers include msaturated matari-

utn- ader. Bapansion seaction Hnear polymer, polymers will have s reistivaly low tramaition
0 form & substantially water-insclohle fosm mey ~ Plasticiser sy pomess hydrophilic groups such as acid

agent
ﬁfﬂbﬂm‘fhﬂtﬁaﬁmhnaww ar other fonctional groups. Suitable internal plasticizers

arifice. monomers, and C1-C24 alkyl estems of uasatursied car-
In sother embodiment, the stable disper- boxvlic acids Prefarabt snternal ol
mumm.mmmw”mawl ; the 16 so-
expansion and resction to form a sub- The type and level of internal can be se-
strate. Exemglary appamitos and techuiques 1. by one having ordinary sid I 1 in the art in arder
include rotogravare and flexographic printing equip- o pein o palymer foam vark-
mwmﬂnﬁdudmwm“wd , Preferably, the foam i de-
Frinclples and Procticsy, 4th Edition, Flesographic ™ gionag guoh that an sbeorbent artile much as & disper or
‘Technical Assoclation, Inc,, 1991, incorporated herein g rorc, uct is sufficlently compliant so as

mmﬂvlmimhmw- 35 Inplace of or in addition to the internal plasticizer, an
exably pulp . . “externsl” plasticiving componnd may be ueed to pro-

Where a wicking substrate is wmed, it is purticularly ;44 fiexihility in the rescltant supersbeorbent polymer
dunﬂehmthnnﬂadlqudghldlmm foam. External plasticizers generslly include plasticiz-
patiem on the wicking substrate in arder to form an g compounds other than the sbove addition polymens

d mdmmmumm 3 0 and mateals. Soch plesticix-
Ve

v d&hmﬁ‘ . mhnhhhﬂ:ophﬂsmponﬁndhpmﬂ:
uous pattern, it i desirable to use a stable m.mm pm:;l‘:.l

dispersion

wicking of the dispersion into the substrate does not”  grams/mole. Preferably, a Lygroscopic compound is
occur to & substantial extent. In this way, the wicking used. Examplary hygroscopic compounds are glycerol
properties of the substrate are substantlally maintained.  gnd refatively iow molecnlser weight polyols such m
In addition, the higher viscosity may prevent or mini-  polyethylene glycal and polypropylene glycol baving s
mize partitioning of ths sclvent and the reactanis. The 50 weight average molecular weight of about 200 grama/-
viscosity can be controlled by say of the methods dis-  mgla. Most prefarably, the external plasticizer is glye-
cussed herein in reference to forming the steble disper-  eral

sion, e.g, -throngh the we of a viscosity cantrol agent The extarnal plasticizers may or may not be resctive
and/or mult-step reaction process. In addition, it is ar reacted with the required s,

form the foam within a short tims, prefershly tomedi-  the above described reaction mixture. Alternatively, the
ately, after printing of the stable dispersion onto the  supembsorbent polymer foam may be treated with the
substxate. For example, polymerization of the monomer  extarnal plagticiver after formation of the fosm, a.g., by
to form a linear polymer may be initlated by, .5, sub-  spraying or immersion.

jecting the printed dispersion to uitraviolet radiation. €0 The specific amounts of externsl plasticirer may be
Expaznsion and reaction of the linear monomer, auy  selected by one having ordinary skill in the art to flexi-
remaining monamer, snd the internal cromlinkingagent  bilize the superabsarbent polymer foam to the extent
in the printed dispervion is then cansed, e.g, by subject-  desired. For example, where the plesticizer s inciuded
ing the printed dispersion to heat. The ltravicletradis-  in the reaction mixture and is reactive with one or more
tion used to initiate polymerization of the monamer may 65 of the supersbsarbent-polymer-forming materisls, the
be sufficient where the blowing agent has a sufficiently  plasticizer may be usad in a stoichicmetrically excessive
low boiling point and the reaction mixiure has a suffi-  amount in arder to obtain the desired flexibility. Alter-
clently low activation temperatureIf necemary, addi-  natively, the external plasticizer may be added to the

13
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. Teaction mixture which is then reacted under conditions  formed with the highest croslink density being toward
insufficient o cause full resction of the plasticizer with  the polymer surfaces (including thoss of the intercom-
the required supersbsorbent-polymer-forming mater:-  pmnicsting channels). In a preferred ambodiment, culy
“mmmwwmmmm 5 i md.wm‘hdmmmm
torial of the polymer foam is not cromlinked or ouly r:hcu.heh:.hﬂhemhudthmmm-
partially croslinked, the foam msay be forthar reacted channels, have relatively high gel strengths while
t0 cromlfal or further cromink the polymer IAIe- 10 1 Evenath sl pe) votuas of oo oot ace paly.
:;JuAs noted d:ve. some degree of cromlinking is ﬁﬂﬂl‘m p.ﬁ.ﬂw]‘y “ﬁnd.:’w;m wishing
necessary to render the polymer material superabsceb- 10 m:'.w bﬁm’ it Is beliaved that such oromlink-
ent. In additlon, further cromlinking may alao bedesired ¢ mwride '“m,,,, mificient to provide
ihmdnhhpﬂeuuhahmpﬁ:vmdsml h‘nrﬁweedqmn s gl when wetted uﬂ.m
polymer foam which is already superabsorbent. dh‘mhu - (and
A mncromlinked foam may yeamit where the obetan.  *1% drynew fn use) witk ﬂwpm-, adverse kmpact
memmdylsmmmm ndnte.lnwﬂlddl-
ﬁemﬂmmﬂhwmm:m t’;mﬂum’mm
tion mixture pot [nclpde an internal . .
e e e A e coouliskiss ™ Suitabls extarnal cromlinking agenth include those
20 Sge0t P:&ubl_y. the external cyomslinking agent Is

ever, the reaction mixture will preferably include at  linking genenally ocours as a result of the formation of
least one internal cvosslinking sgent which is resoted to ~ €stef, smide, imide or urethane groups by reaction of
form tho substentially water-insoluble polymer mate- 30 the carboxylic scid groups with the corresponding
rial. fanctionst group of the cromiinking agent. Accord-

Whare & Istent cromlinking agent has been weed, the  ingly, preferred crosslinking sgeuts include polyhy-
* foam may be mbjected to conditions of ttme and tem-  droxy compounds, polyamines, polyisocysnates, poly-
parature so a8 to react the latent cromlinking agent into  smides, palyspoxides md hydroxyepoxide compounds.

ble polymer material of the foam. Althongh the re-  droxy compomnd, e.g, palyethylene glycol, polypro-
quired reaction conditions will vary, for exsmple, with lene glycol, and glycerol. Most preferably, glycerol
ally involves hesting of the foam st temperatares of The polymer foam can be reacted with the external
from about 100" C. to about 250° C. for a time of about 40 cromlinking agent by first exposing the foam to the
1 minute to about 30 minutes. Such reaction typically  external croslinking sgent, by, for exsmple, spraying,
cavscs network croslinking in substantially all of the  immersion, or vapor deposition. The polymar material

increases the gel strength (and decreases the gel vol- under conditions of time temparsture
ﬁdwvﬂdﬁemm“ﬂ““ :‘ﬁﬂm“&mb&:ﬂmm

Partial cromlinking also result from the reaction cromlinking agent. Such conditions readily

ofonlyaporﬂmoﬂh::znm:meﬁnﬂuﬁlhh ol may be
interal cromlinking agent, due, for cxample, 08 S0k g e Y, o Axmied in the art. Depending on e
Mhmgwmw“”mﬂywmhwmm
foam. The polymer materis! of such s foam (whach may the Sroultuking agent, bt gmenily has th be tduoed
already be supershaorbent) can be further cromlinked 0¥ for example, or heatiug. Therefore,
after formation of the fosm by reaction of the polymer ~ S3c7mal cromlinking agent will be chosen with consid-
material with & suitable external cromlinking agent, 35 Ption given to the method of induction.
External cromiinking results in crosalinking of the poly- ~ Some of the externs] croslinking agents, such =
mer material of the foam surfaces in contact with the  Palybydroxy compounds, can also serve as external
crosslinking agent, and depending on the reaction con-  Piasticizens, In geaersl, sny external cromlinking agent
ditions, the sbsurface polymer material In general, the  Of this type which is not fully reacted into the superab-
more extreme the conditions or reactive the resctants, 60 $orbent polymer material will serve as an external plas-
the more surface and subswrface polymer material wili  ticieer. This can be achieved by maing & stoichiometric
be croslinked. Cromlinking can be camsed through  excem of external cromtinking agent to polymer mate-
various depths of the polymer material of the polymer  rial, or by controlling the external cromlinking resction
foam, from the polymer suxfaces in contact with the  oconditions 80 as to avoid complete resction of tha cros-
external crombnking agent into the interior of the poly- 65 linking agent with the polymer material. In addition, the
mer material, In addition, zones of different crosslink  water which may be attracted by a hygroscopic crom-
densities can be prepared, &.g., by caming cyomlinking  linking agent, for example, glycerol, may act to plastl-
in a stepwise manner. Thus a crosalink gradient can be cize the superabsorbent polymer foam.
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The rosoltant superabsorbent polymer foams of the
mvuﬁmanbechmﬂmndbywmm

Absorptive capacity refers to the capacity of the
superabsorbent polymer foam to absorb and retsin flu-
ids with which it comes into contact. Absarptive capsc-
ity of the foams herein can be considered to have two

uomoﬂcnhmpdwmpndtyﬂ.e.,ldlu

components:
volume) and a capillary sbsorpti

mmwufmbmmdm
polymer material of the foam o absorb fluids, wheress
the capillary capacity refars to the shility of

sheorptive
the foam chamnals to sbeorb fluids (c.g., by wicking). 13

Similsrly, the foams herein have an camotic
mate (the rate at which the polymer material absorbs
fiuids) and a capillary absorptive rate (the rate at which
the charmels absorb floids). Unless otherwise

specified,
as used herein the sbeorptive capacity and rate refer to 20

the total (Le., combined csmotic and capillary) sheorp-
tive capacity and rate.

Absorptive capacity can vary significantly with the
nature of the fluid being sbsorbed and with the menner

in which fluid contacts the foam. For purposes of this 25

invemtion, abworptive capacity is defined in terms of the
smount of syathetic urine absorbed by any given supe-
mabsorbent polymer foam material in terms of grams of

urine per gram of foam in & procedure herein-

synthetic
after defined (since the specific gravity of the synthatic 30

urine is approximately 1.0, absorptive capacity can also
umhmdmld‘mﬁeﬂcuﬂmpumd

The supersbsarbent palymer fosms of the present

invention are those which have an absorptive capacity 39 i

of at least about 10 grama, more preferably at least abont
15 grems, most prefarably at least sbout 50 grams, of
m&eﬂcmpumdbmww

supenbsorbentt polymer foams of the present
invention preferably have gel strengths such that these
fosma exhibit a shear moduloy of at lesst about 1 dy-
na/cm3, more preferahly within the range of from about
1 dyne/omd to 3 dynes/cm3. Without being bound by
any particular theory, it is believed that forms having
such gel strengths will resist deformation wpon fluld
absorption and will have a reduced tendency to flow

swelling). Thms, tha foam can imbibe and/or transport
through ltself additional loadings of fluid.

STRUCTURAL FEATURES

A) SURFACE AREA TO UNIT MASS RATIO
Themﬁecuummmntbhthetoulmd

supenabsarbent poly-
mer foams having an adequate gel strength and the 63 i indi

preatost achicvabls surface area t mam ratio,
It has also been found that gel strength (Le., gl dofor-
mation tendency) correlstes directly with tho shesr

there is for diffosion of the fluid to be absorbed. Thos,
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for foams having a given gel strength characteristic,
foams having a higher surface area to mass are pre-

mmhmmmndohlhbe&wdhh

desctivation of the superab- 3

important in minimiring

sorbent material of the foam by body fluids containing
high molecular weight components, e.g., blood and
menses. If the surface area t©0 mass ratio is too small,
mch compoments, due to their molecular sixe, ave be-

28
throughout the foam network, Le, the intercellular
openings form e i ing nstwork of channela
which are free of polymer material such that the foam is
liquid parmesble. The channels allow fluids contacting
the foem to be transparted vis capillary forces (le.,
capillary trsnsport channels are formed) to other por-
tions of the foam 0 that the total volume of the foam is
used in absorbing the finids. Further, when swollen, the
cells and the intercommunicating channels allow fnids

lieved to physically deactivate the foam or portions 10 to pass throngh the foam cither t superabsorbent poly-

For the above reasons, it is deairable to maximize the
surface area to mass ratio of the superabsorbent poly-
mer foams of the present invention. In ganeral, any

feature which increases fosm capillarity will alio in- 15

creass the surface area to mass ratio. For example, sur-
face area to mass incresses as the cell size decreases
ndloruthenmbaofedh.puuntopmealll,md-
/or percent mntercommunicating channels increases.

‘Thus, the surface area to mass ratio may be increasad by 20

any of the foam composition or processing parameters
which so influence these parameters.

The superabsorbent polymer foams herain will typi-
cally have a surfiice area to mass ratio of at least about
02 m?/gram, more
and most preferably at least about 3 m2/gram_ A suit-
able method for determining the surface area to mam
ratio (using the Brunaver-Emmet-Teller (BET) pgas
adsorption method) is set forth in greater detail in the
TEST METHODS section.

B) PERCENT OFEN CELLS

pon
whethsud/urﬂlee:hnttowhhh.ﬂ:eeellwaﬂsoras

boundaries (L.e., tha cell windows) are filled or taken up
foama of the 'present imvention are relatively open-
celled in that the individusl cells of the fosm sre for the
most part not
polymeric material of the cell walls. Thus, the cells in
such substantislly open-celled foam structures have
intercellular openings or “windows™ which are large
enovgh to permit ready flwid tramafer fram one cedl o

theothﬂrmthmﬁeﬁlnmhm-eeﬂdﬂ

structare is § t for both the

character with the individuoal cells being defined by a
plunility of mutvally connected, three dimensionally

branched webs The strands of polymeric materisl 33

which mske up the branched webs of the open-cell
foam structare can be referred to as “struts.” For pur-
poses of the present invention, a superabsarbent fosm is
“open-celled” if at loast sbout 259%, preferably at least

about 509%, and most preferably at least abont 75% of 60

the cells in the foam strocture are in fluld commumics-
tion with at lesst one sdjacent cell Alternatively, the
foam may be considared to be snbstamtially open-callad
if it has an available pore valume which exceeds a mini-
mmn value ay set forth hereinafter,

In addition, the intercellular openings of the foams
hmn:enchﬂnttheﬁmnhunhhﬂ.ﬂymmn-
ous, intercommunicating chamnels substantially

at loast sbout 1.6 m2/g, 29 more

mer material remote from-the initial point of fluld
contact or to other structures in contact with the foam.
Thm.thefanheouduedwbeﬂnldpmﬂedu
to the cells and the

fhaid-retentive of the superabsorbent poly-
mer of the foam, thereby enhancing the osmotic absorp-
tive rate of the foam.

at least about 309% parcent, mast pref-
ulblyltlultlbomw%mdthedhm
surfiace ares to mass ratio and the available pore volume
may be indicative of the lsvel of cells having intercellu-
lar commumication.

Features which influence the formation of intercom-
monicaiing channels include the level, particle sive, and
particle size distribution of the blowing agent and con-
trol of the expansion and reaction steps 0 a8 to sxpand
tha hlowing agent prior to the critical viscosity.

C) AVERAGE CELL SIZE AND CELL SIZR
DISTRIBUTION

Axnother structural feature of the supersbsorbent pal-
ymer foams herein is cell size. Foam cells will fro-

isolsted from each other by 40 quently be substantially spherical in shape. Thus, the

size or “diameter” of such substantially spherical cells is
a commonly utilized parsameter for charactesizing
fnunlmm'wanuhwmm
ferred supersbsorbent polymer foams of the pressit
invention. Since cells in a given sampls of polymeric
foam will not necessrily be of spproximately the samp
tize, an average cell size, i, average cell diameter, will
often be Similarly, a call size distribution
reflecting the range of cell sizes may be specified.
Since cell size is a factor that determines the capitlar-
ity of the foam, cell sire is a parameter that can divectly
affect both the osmotic and capillary absorptive rates of
the superabsorbent foams herein. Call sixe, in conjunc-
tlon with the number of cells (which relates to density)
may also affect mechanical propexties, including flexd.
bility, of the foams herein. In general, for a given den-
tity, the overall fiexibility of the bulk foam may increste
ms the average cell size decreases.
Ambuﬂmhqumnvﬂnbbhm
wmpedlmnfum.'l‘huemhlqnﬂ
mercury porosimstry methods which are well knowa in
the art. The most useful technique, however, for deter-
mining cell size in foxms invalves simple photographic
measuvement of a foam sample. FIQ. 1 of the drawings,
for example, is a photomicrograph of an edge of a typi-
cal superabsorbent foam of the present iInvention. Su-
peximposed on the portion of the photamicrogrsph
marked 1z (the edge enlarged about 50 times) is a scale

13
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s dimension of 30 mm; an the certain foxm composition snd proceming festures as
mmﬁ@mmdh sbout  described herein, particularly those which infivence the
250 times) & scale ing a dimension of 100 mi-  particle size of the blowing agent in the stable

Tepresenting icle o disper-
crons (Similarly, FIG. 2, a photomicrograph of snedge  slon. For example, the cell sixe is infloenced by the
of the foam of FIG. 1 taken from & plane perpendicnlar 5 viscosity retio, the shear strem in forming the disper-
to the plane of the edge in FIG. 1, hes similar scales sion, and ths
superimposed on the portions marked 22 (S0X) and 25
mmmmummm.w
cell size via an image analysis procedure. Image analysis
of photomicrographs of foam szmples s a commonly
cmployed snalytical tool which can be veed to deter-
mine averags cell sixe of the foam structures herein
Such a i described in greater detsil in U.S.
Pat. No. 4,788,225 issned to Bdwarda et al. on Nov. 29,
l9llmpomdhmwmmmﬂnnﬂ-und1um=pmmFumﬂaun:ﬁm
ous cell measurements which are taken in determining  contsining hydrophilic i

average cell size, a cell gize distribution can bo easily  erally effective for stahiliving & water-i

determined, including range and size pearcentsges  sgent in a reaction mixtore in which the solvent s wa-
within such range. ter. The ratio of hydrophilic and hydrophobic groups in
It is genevally desirable to provide foams having the 20 the surfactant can be varied to minimize coalescence of
inteycellnlar finid conmmmication and surface ares to HLB walues of the surfactant snd the blowing agent,
mass ratio previoualy described. As determined by di-  thereby promoting a uniform cell size distribution. A

rect photographic messuremant, the

narrow call size distribution may slso be promated by

mperabsorbent
polymer foams of the present invemtion will typically 25 decressing the viscosity ratio.

TABLE 1
Cell Digtcibation Value®
Avacage
Call
o 1 a 3 4 >3 .
100 mxicroms  100% - 100 % - 93-108 113% - 95105 15% - 93-105 17% - 93-109
% . 15-<9 L% - -9 31.5% - Q-<93 4L3% - <93
i % - >103-129 134% - >105-139 37.5% - >103-1M8 41.5% - >109
N micons 100% - 50 00 - 43-33 BI% - i3 25% - 45-53 1% - 43-35
29% - 35-<48 15.9% - 35445 9% - 33-<43 4L9% - <43
2% - >8-6 1% - >95-63 Y% - »35-8 4L5% - >35
0 micons  100% - 20 0% - 18-22 113% - 1211 15% - 18- 1% - 18-12
. 5% - 15-<1i 33.3% - 13-<18 37.9% - 1-<18 41L9% - <18
3% - >11-29 B - >1-25 375% - >1-26 AL% - >3

“Foromt of calls havisg spunified sies, is misrom (8.5 35% - > 105-129 mamns tint 2595 of tha calls heve a s of grester than 103 mforons sl

leoe G or expwml to 129

have zn average cell sive of less than about 100 microns,
mare preferably legs than sbout 30 microns, most pref-
erably less than about 20 microns. Generally the mini-
mum cell size will be in the renge of from sbout 1 to

sbout 10 microns. Preferably, at lesst sbout 509, more 45 Density of the

at least about 759%, most preferably at least
about 9096, of the cells will He within the above call size

Tanges.
‘The cell sixe distribution may affect both the csmotic

and capillary absorptive rates. For mazimizing the cap- 50

Ullary absorptive rate it is belioved prefarshle to provide
s narrow cell sizs distribution, preferably such that the
foam has a cell distributinn valne of at most 5, more
Mhmuma,ﬂmmnmzm
value is preferably 1 (e, ull cells sro of the same size).
Cell xize distributions corresponding to these values are
summarized in Table L It is forther believed that the
osmotic absorptive rate is maximized with a foam mor-

phology having combination of szall cells and & wider 60

cell size distvibntiom such that there i “packing™ of
smaller cells among larger cells. Therefore, for & suit-
sble balance of both osmotic and capillery sbeorption
by the foams herein it is preferred that the call distribn-

tion velue be greater than 1 and less than 3, most prefer- 63

sbly less than 2
The sizz of the cells in the saperabsorbent polymer
foams can be influenced and controlled by variation of

absorptive rate, the cell distribution 35

D) FOAM DENSITY

pnlyma'fummly
infloence & number of performance and mechanics]
chamcteristics of these foams. Such charucteristics in-
cluds both the oanotic and capiliary absarptive capaci-
ties and mtes, and foam flaxibility. In geneml, for a
given surface xrea to mam ratio snd cell size, = the
foxm density decreases, tha oamotic absorptive rate and

polymer
also determine the cost effectiveness of the absorbent
articles herein.

Foam density (in grams of foam material per cubic
centimster of foaxm volume in sir) is specified herein on
a dry baxit. Thus the amount of any absorbed aqueons
Hmﬂd.u.ny:uhﬂhqwdwlmhmyhahﬁinﬂm
foam, foxr enmpl:,lfummhheprddh

and expressing foam denaity. Fosm demsity

vide a determination of mass of solid foam material per
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unit volume of foam stracture oan be used to measure  pore volums parametar of the fomms may also be re-

Pat. No. 5,147,345 issued to Young et al. on Sep. 15,  volume experimentally involves the introduction of &
1992. This patent i incorporated herein by reference. 5 low surface tension liquid such as isopropanol into the
For thoss situations where the fosm sample preparation  foam strocture from outside the foam structure. A pro-
procedures (drying, aging, preflezing, etc.,) might inad-  cedure for datermining available pore voloms using
vertently alter the density measurements obtained, then  isopropancl is set forth in thé above referenced U.S.
alternate density determination tests mey also be utl-  Pat. No. 5,147,345, It shovld be undarstood, however,
lized. Such alternative methods, for example, might 10 that alternative test Hquids and procedures may also be
include gravimetric density messurements using a test  ed 0 determine availahle pore valume.

Hquid absarbed within the foam material This type of 1t is generally desirghle to maximize the pore valume
density determination method can be useful for chsrac-  of the foams herein. The pore volume of the superab-
terizing very low demsity foams such s the fosms o hent polymer foams can be infinanced and controlled
herein wherein the dry density approximates the inverse 15 py pdiusting many of the ssme foam composition and
of the pore volume of the foam. Sec Chatterjoe, “AbSor-  prcessing paramsters as for density adjustment. For
benoy,” Textlle Sclence and Technoiogy, Vol. 7, 1985, . ezample, pore voluma influencing festures may include
41, incorporated herein by referance. The ranges for b pigwing sgent addition level and blowing agent

sixe.

. . pacticls
inclosive, Le., they are intended to encompass density 20 The superabsorbent polymer foams of the present
Muq;mudmwnvmhhm hvuﬂnnwﬂlpnaﬂyhvelpaawhuofltml;u
hunhl_ method. T . more preferably about 10
It is generally preferred to minimize the density of the mmn least ;ﬁl;tml/g. Tyﬂﬂl&y

superabsarbent polymer foams of the present invention 30 % & . spproximating
willtypically have dry beas density vaiues which rangs voluna provides “!““""“‘lmﬂ‘.:fmm’:;
_ﬁ'nmabouto.lmlbauto.sym.Duﬂydﬂwmpe- sthin the of this § 8

ﬂfﬁ:ﬂfummhverdnﬁvelyhlshnorhwdnmss AREA
ing chanmels substantially and a relatively lgrbmp?wmudnhlmmm
small cell distribution value, the density will be substan-  tion specific sarface arcs. Capillary suction specific
tially omiform throughout. 4p wurface area is, in general, a measore of the
accessible surface ares of the polymeric network form-
= for ve low do e o Sonten i i o
As stated above, for low density foams, dry (e, polymer
dmnppmdmamthev:ymdﬂmmwhm residusl material). suction specific surface

solid material polymer structure plos any residual 53 foam that influences the {or capillary suc-
solids) which forms the foam structure. Pore volume  tion) exhibited by the foam. Although the foam surface
can be fmportant in influsncing & oumber of area to mass ratio is for determin-

sity.

Pore volume can be determined by any suitable ex-  laxity allowing transport, eg., by wicking, of finids
perimental method which will give an saccurate indies-  within the foam structure. Adjustment of caplllary soc-
tion of the achial pore valume of the strocture. Such ~ tiom specific surface ares is thes a suliahle means for
experimental methods will generally involve the mes-  providing a degree of capillatity for the supershsarbent
surement of the volnme and/or mass of a test liquid 65 polymer foams as may be desired. Foams of reiatively
which can be introduced into the foam structnre and  high caplillary suction specific surface area may provide
which therefore is represenintive of the volume occu- a very desirsble combinatinn of high capillary absorp-
pied by the open cells of the fomm. For this reascm the  tive capacity and high .capillary and osmotic absorptive

dga
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rates. High specific surface aros is of the
fnencas of the struts making up the foum grocture.
The cepillery suction specific surface srea of the
superabsorbent fosma is influenced snd controlled by

adjosting many of the sama compesition and processing 5

parameters which affect the foam density and pore
volume.

foam sample of a given specified size can be bent around
a cylindrical mandrel at a mte without break-
i foams of the vention ere

superabsorbent polymer ing. Particalarly
rial can snd will nsually be determined by a procednre 10 Mwﬂhmhﬂkw”ﬁnnhmd

which involves the principle of capiliary suction. In
such & procedure, capillary suction specific surface area
is determined by measuring the amomnt of capillary
uptake of & low surface tension liguid (eg., ethanol)

e s an absorbent for body fluids, the (synthetic urine)
mﬁﬁnnmmﬂni?'c.mhenwm

which occurs within a foam sample of a known mass 13 ably, the foams can be bent af least 2 thnes, most prefer-
end dimensions. A detailed description of such a proce- i j
dure for determiving foam specific sarface area via the
capillary suction method which is suitshle for use herein
iz set forth In the above referenced U.S. Pat. No.
3,147,345. Any reavcmabls slternative mathod for deter- 20 atixvibutes of structurl integrity in nee and softness (Lo,
mgaﬂhymwﬂcmﬁummylh
be utilizad. - sarbent polymer foams that will be employed in such

The superabsarbent polymer foams herein preferahly i
have a capillary suction specific surface ares of at least
about 0.1 m2/g, maore at least about 0.6 m3/g, 23
most preferbly at least about 1 m?/g. Typically the

face area values may possess an especially desimbls 30 mocldence of fomm tearing or

balance of capillary and osmotic ahsorptive capacities
and rates for aqueous bady fluids such as urine.

MECHANICAL FEATURES er's skin. Accordingly, it would be very desirshle for
mmwmmpu the saxface of the superabsorbent fosms hexein to be
sess mechanical flexibility, integrity, acceptably soft and non-irdtating to the touch.

properties, e.g,
softness, etc,, which render such foams especially mxit-
sble for use in abeorbent articles such as dispossble
dispers
The supersbsorbent foams of the present invention 40 superabscrbent
mwuhﬂyﬂnﬂewhnmﬂddhmuw i
bent articles. By “flexible” it is meant that the fosm
Illltu'lll be used in or as an sheorbent member
hich will conform to the general shape and contours
of the human body. In general, flexible foams can be 49 and physical characteristics of the body fluid to the
deformed or bent to the extent necessary for nse in such
absorbent articles without significant damage to their
structural integrity or significant loss of their absorbent

Disposable diapers, for example, are geaerslly pack- 35
aged and marketed in a folded condition wherein the
dnpnmufnldadnboththemmﬁ::mm
verse directions. Disposable dispers are genenlly
marketed in the form of stacks of folded dispers, which
stacks are contained and compressed by their surround- 60 then fltering the swollen foam material from the super-

ing may be even grester than those which are spplied to polymer

the foam materisls in use. &5 which is suitable for nse herein is described in the above
Given the nsture of treatment which the saperabsocb-

ent polymer fosms herein must generally withstand,

preferyed fosm materisls of this invention will possess

<
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content characteviatics. It is belizved that both the total ~ absorbent articls generally womn by infants and inconti-
amomnt of extractshle polymer in the foam and the rate nent persons that is warn about the lower torso of the

at which such extractable material is leached are impor-  wearer. It should be understood, however, that the
tant with regard to the absorptive performance of the  present invention is also applicable to other absorbent
superabsorbent foam. Accordingly, the supe- 5 articles such ss incontinent incomtinent undergar.-
rabsortbent polymer fomms herein preferably bave an  menis, diaper holders and liners, ferninine hyglens
initial extractable content, ie., the lovel of ments, sanitary and the like.

i‘
|
;
|
|
|
|
:
|
i

polymer rofer-
enced U.S. Put. No. Re. 32,649. Such preferred foams  a fastening system 36.
can be prepared in accardance with the general teach- i

uae of relatively low temperatures for reaction of the  in which the edges are desigoated 62 and
monomer and/or internsl crosslinking agent (e.g., fran ~  the end edges are designated 64. (While the akilled arti-
sbhout 20° C. to about 80° C.). 30 sen will recognize that s diaper is usvally described im
APPLICATIONS teems of having a pair of waist regions and a cromch

region between the walst reglons, In this sppHeation, for

The superabsorbent polymer foams csn be used for  simplicity of terminalogy, the disper

toweling); packing contsiners; drug delivery  dizper 20 which Is adjscent to the wearer’s
devices; wound cleaning bwrn trestment de-  body during use (Le., the bmer surface 34 genomlly is
vices; ion exchange colvmm ials; comstruction 40 formed by at least a portion of the topsheet 24 and other
materials; agricnitoral or horticultorsl materials such as Joined to the topsheet 24). The outer sur-
seed sheets or water-retentive materialy; and indusirial ~ face 52 comprises that portion of the diaper 20 which is
nses such s or oil dewstering agents, materials it away from the wearer's body (1.e, the outer
for the prevention of dew formation, dessicents, and  sarfacs 53 genenally fs formed by at least a portion of
homidity contral materials, 45 the backsheet 26 and other caomponents joined to the

Because of the of the  backsheet 26)

devices which absorb and contain body exudates, and,  sheet 26 extend beyond the edges of the sbsorbent core

lanndered or otherwise restared or revsed as an sbsor-  tled “Contractable Side Portions for Disposable Dia-
bent article (Le,, they are intended to be discarded after  per” which issued to Eenneth B. Buell on Jan. 14, 1975;
a single use and, preferably, to be recycled, composted  and U.S. Pat. No. 5,151,092, “Absorbent Articla With
mmwﬁhnuﬁmﬂym 60 Dynamic Elastic Waist Featare Having A Predisposed
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No. 4,695,278 entitled “Absorbent Article Having Dual
Coffs® issued to Michael L Lawaon on Sep. 22, 1987;
and U.S. Pat. No. 4,816,025 entitlad “Absorbent Article
Having = Containment Pocket” istued to Jobn H. Fore-
man on Mar. 28, 1989. These patents are incorporated
herein by reference.

‘The topsheet 24 is positioned adjacent the body sur-
face 102 of the absarbent core 28. The topsheet 24 is
compliant, soft feeling, and to the wear-
er’s slin. Further, the topsheet 24 s Hquid pervious,
pe:mum_;liguds(e.;..uﬂne)tomdﬂypum
through ita thicknesa. A suitable topsheet may be manu-

woven or ronwoven webs of natura] fibers (e.g-, wood
or cotton fibers), synthetic ﬁben (e.].. polyester or
polypropylens

techniques which may be used to maxmfacture the top-
sheet 24. For

ven web of fibers, the web being spunbonded, carded,
wet-laid, meltblown, hydroentangled,

the sbove, or the like. A preferved topsheet Is carded
and thermally bonded by means well known to those

pylene,
mmmﬂmujdndbhlhmbmm 30 nonwoven

28 and to the backsheet 26 by sttachment mesns (not
shown) such as those well imown in the art. Suitsble
* attachment means are dascribed herein with respect to
Jjoining the backsheet 26 to the absorbent core 28. As
mﬂihﬂun.tlletﬂm"j:lhd

sheet 26 are joined directly to each other in the disper
pesiphery 60 and are indirectly joined together by di-

rectly joining them to the absorbent core 28, The top- 43

sheet 24 or bacimheet 26 may be direotly joinad to the'
absorbent core comprismg the superabsorbent foam by
forming the foam on the topsheet material or backsheet
material. Alternatively, e.g., where the abscrbent core

48 i3 a free superabagrbent foam sheet or a foam-bearing 50

strocture (o.g., paper tissus comprixing the superabsorb-

ent foam), the topsheet or baclaheet may be joined to

gmbynymmm-mm“in
art.

The backsheet 36 is positioned adjacent the garment 39

surface 100 of the sbsorbent core 28 The bacishest 26
may be joined to the absorbent core 28 by forming the
fosm on the backsheet matarial or, e.g. where a free

foam sheet or other foxm-bear-

_lupenbrbentpolym
ing structure is used as the absorbent core 18, by sttach- 60

ment means (not shown) such as those well known in
the art. For example, the backsheet 26 may be secured
to the absorbent core 28 by a uniform continuons layer
of adhesive, a patterned Inyer of adbesive, or an array of
separate lines, spirals,
which have been found to be satisfactory are manufac-
tared by HLB. Fuller Company of St Paul, Minn. and
marketed as HIL-1258 or H-2031. The attachment means

combinations of  form to the geperal shape

encompasses configura- 33

a8
will prefemably comprise an open pattern network of
filpments of adhesive s s disologed in U.S. Pat. No.
4,573,986 entitled “Dispossble Waste-Containment
Garment”, which issned to Minetols, et al. o Mar. 4,

5 1986, more preferably several lines of adhesive fils-

menty swirlad iuto a spiral pattern such as is ilhstrated
by the apparatus and methods shown in U.S. Pat. No.
3,911,173 hamed to Sprague, Jr. on Oct. 7, 1975; U.S.
Pat. No. 4,783,996 lssued to Ziecker, et al. on Nov. 22,

10 1978; and U.S. Pat. No. 4,842,666 issusd to Werenicz on

Jun. 27, 1989. Each of these patents are incorporated
herein by reference. Aliernatively, the attachment

15 suiiable attachment means or combhinations of these

attachment means as are known in the art.

The backsheet 26 is impervious to liquids (e.g., urine)
and is nnnﬁmulﬁunnhmpl-uoﬂm.
although other flexihls materials may

impervious
the topsheet 24 may be a nonwo- 20 also be used. As used berein, the term “flexibls” refers

to material 3 which are compliant and will readily con-
and contours of the buman
body. The backshest 26 the exndates absorbed
ndmnndhmmmmnﬁmwuﬂn

mmm;wammnm
mm (0.5 mil} to shoset 0.051 mm (2.0 mils). Particulsrdy
materials for the backsheet include RREZ0

blown films and RR3475 cast films as mammfactured by
Tredegar Industries, Inc. of Terre Haute, Ind. The
backshest 26 is preferably embossed and/or matte fin-
ished to provide a more clothlike sppearsnce. Parther,
the backsheet 26 may permit vapors to escape from the
ahsorbent core 28 (Le., breathahle) while still
ing exudates from passing throngh the backshest 26.

The shsorbent care 28 s positionad between the top-
sheet 24 and the backahest 26. The absorbent care 28 is
mmmm.m
the wearer’s akin, and capabls of shsorbing and retain-
ing liquids such es uvrine snd other certxin body exn-
dates. As shown in FIG. 3, the absorbent core 28 has a
garment surface 100, a body surface 102, side edges 82,
and waist edges 83. The absorbent core 28 may be mm-
ufactured in & wide varicty of sizes and shapes (eg.,
reciangulsr, hmslll.'r“-lhlpdmm).
As shown In FIG. 3, the absorbent core preforably hes
& modified T-shape. The absorbent care may include
one or more Iayers of absorbent materials and a wide
variety of ki materials commonly used in
disposable dispers and other absorbent srticles. The
total sbsorbent capacity of the absorbent core 28
should, however, be compatible with the design loading
and the intended wse of the disper 20. Further, the size
and absorbant capacity of the sbsorbent core 28 may be
varicd t0 sccomodate wearers ranging from infants
through adults.

‘The absorbent core 28 comprises the

or spots of adhesive. Adhesives 65 absorbent core 28 in any of the forms described herein

(e particulats, sheet form, or joined to = substrate)
accarding to any conventionsl method For supersb-
sorbent foam in particnlate form, the foam can be incor-
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pmmm&pamﬁemm-mm drophilic fiber materials are preferred. Exsmples of

ﬁrmdtold&addu.mbeheurpouwduthe bers, such as surfactant-treated or allice-treated thermo-
absorbent core 28 or as one or more of the Iayers of the 5 pisstic flbers derived, for example, from polyclafim
sbsorbent core. In still another embodiment, the supe-  such as polyethylene or polypropylene, polyacrylics,
rabsorbent foam is incorporated as formed on ons or and the Hke.
more of the disper compoments (¢.g., the topshest 24,  In fact, kydrophilized fibars which are in
smother shsorbent core material sech as a lnyer of tissue ~ and of thamselves not very sbsorbent and which, there-
peper, ar the backsheet 26), the diaper component serv- 10 fore, do not provide webs of mfficient sbsorbent capac-
hglllpmlﬂh&ﬂe(mh‘).hlm ity to be useful in conventicnal absorbent products, are
embodiment, the superalworbent polymer fosm @ suitshle for use in the absorbent members of the present
formed on an absorbent carrier, more preforably a car-  invention by virtue of their good wicking properiies.
rier providing fast wicking properties such ss tisune  This is because, in the structores hereln, the wicking
paper, such that the composite abaorbent material acty 15 propemity of the fibers is s important, if not more
as the absorbent core. important, then the sbsorbent capacity of the fiber ma-

Ths shsorbent cores of the present invention may  terial itself due to the high rate of fluid uptake of ths
Mloldyofmum(nmﬂuplwmhymof superabyorbent polymer foxms of the present invention
ﬁetnpaubmbntpolymlhmu car-  which are included in the core. Hydrophobic synthetic

ers; or any other abaorbent core configoration including  are generally preferred
cne or more of the foams or foam-bearing carriers. fiber materisl of the absorbent core. Most preferred are
Thus, the absorbent core can slso comprise conven-  wood pulp fibers which are also referred to s sirfalt
tional absorbent core materials. of other guit- 25  Other cellulosic fiber materials which may be useful

med.mod:ﬂndumlnhdeaﬂdmcﬂben.m cellulosic fibers are the stiffened, twisted, curled cello-

including timne wraps and tissue laminates; conven-  losic fibers which can be prodooed by internally croms-

tonal absorbent foams; absorbent sponges; comven- 30 Iinking cellulose fibers with a cromlinking agent.

tional supersbsorbent polymers snd absorbent gelling
materials (e.g., particulate, nclnding fibrous, polymers
or materials); or any equivalent material or combina-
tions of materials.

The absorbent care preferably comprises
webafﬁbumﬂnlndthemhorbmtpolym
foam of ﬁemmvammbewe-
pnred any process or technique which provides a

fibroms carrier web and the foam. In a preferred em-

bodiment, tha absorbent care is formed by air-laying a 40

substantislly dry mixtare of fibers, densifying the resul-

comprise subatantially
will preferably have s moisture content of 10% or less. 43

The foam can be formed by the stabilized dis-
persion ca the web as desired and then expanding snd
reacting the dispersion s0 aa to form the supershsorbent
foam on the web. The foam can be present om the web

in particular aress of the web snd/or in a pattern 80 a8 50

to provide sbsorption properties designed for the in-
tended use of the digper 20. For example, the web bav-
ing foam formed therean can be designed acconding to
the absorption requirements for boy and ghl wearers.
The wed having the superabsorbent
thereon can then be incorparated into the diaper 20 by
any conventional method.

Various types of Gber material can be maed in the
cargler web. Any type of fiber material which is suitable

for use in conventional absorbent products is also suit- 60

able for vee in the carrier web. Specific exxmples of
sach fiber materials include celtulose fibers, modified
cellulose fibers, rayon, polypropylens, and polyester
fibers such s terephthalate (DACRON),

foam formed 33

Types
thMcmﬁMMlMﬂum
hydrophilic fiber material of the absorbent cores herein
mdmhdmmdsnﬂhu.s.hx.llo.m
entitled “Absorbent Structove Individual-
ized, Crosslinked Fibers Having Reduced Residuals
Axnd Fibers Thereof™, imued to Harrom, et al. on Dec,
26, 1989; U.S. Pat. No. 4,389,597 entitlad “FProcess For
Making Wet-Lald Structures i Individnalized
Stiffened Fibars”, issued to Bomrbon, et al. on Dec. 16,
IDID-MU.S.PU.NO.QMWM

herein by referance.

The relative amount of fiber material and supersb-

sorbent palymer fosm in the resuliant web can be most
emvdmﬂyupudhmd‘awugbtpuw
of the absorbent core. The absorbent cores prefersbly
contuin from about 2% to sbout 989, more preferably
from abont 3% to about 759, and most preferably from
about 10% to sbout 609, by weight of the abeorbent
core, of the polymer foam. This concen-
tration of the foxm can be expressed in texms of 8 weight
ratio of fiber to foam. This ratic may range from abont
98:2 to about 2:98. For most absorbent cores, the opti-
mum fiber-to-fomm weight ratic s in the range of from
about 95:3 to0 sbout 25:75, most preferably from about
90:10 to about 40-60.

In an alternative embodiment, the dinper 20 com-
prises a dual-layer absorbeat core an absor-
bent member snd a shest of the superabsorbent polymer
foam of the present invention. Typi the foam sheet
is positioned sabjacent the absarbent member (Le., be-
tween the shsorbent member snd the backsheet 26).

hydrophikc nylon (HYDROFIL), and the Hke Other €  The absocbent member serves to quickly collect and

fiber materials include cellulose acetate, polyvinyl ace-

m:,pnlmdﬂ(wnhnnylm). bicomponent fibers,
tricomponent fibers, mixtures thereof, and the like. Hy-

hold discharged liquids sod to transport
such Equids by wicking from the point of initial contact
to other parts of the absarbent member and to the foam

195
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sheet. The absorbent member preferably comprises a
wob or batt of fiber materials, Vazious types of fiber
mﬂmuuﬁmﬁsmwmu

preferred i
from 0% to sbout 89 by its weight of a particulate,

42
foxm sheet may also slternatively be positioned gver the
absorbent member so as to be potiticned between the
topsheet and the absorbent member.
In an slternativa embodiment of the absorbent cores
of the present invention, the absorbent core comprises &
luminate (o layered absorbent core) contsining at least

ent polymer fosm particles of the invention.
The laminates prefersbly comprise layers or webs of
In the most 10 fibrous materials such as previously

Suoch layerad ahsorbent structures are mare fully de-

absorbent, polymeric composition. In alternatively pre-  scribed in U.S. Pat. No. 4,578,068 entitled “Absorbent
ferred embodiments, the absorbent member comprises  Laminate Struoture” lssued to Timothy A. Xramer, et
chemically stiffened cellulosic fibers as previomly de- 15 al. on Mar. 29, 1986, which patent is incorporsted
scribed. Exemplary embodiments of the absorbent  herein by reference. Additiona]l methods and spparatus
member usefnl in the present invention are described in+~ for making such laminates are described in U.S. Pat. No.
U.S. Pat. No. 4,673,402 entitled “Absorbent Articie 4,351,191 entitled “Method For Distributing
With Dual-Layered Cores” which issued to Panl T. Discrete Particles On A Porous Web”, issned
Weisman, et al. on Jun. 16, 1987; and U.S. Par. No. 20 1o Romald W. Kock, et al. on Nov. 3, 1988, which patent
4,834,735 entitled “High Density Absorbent Members b incorporated herein by reference.

Having Lower Density and Lower Basis Weight Ac- The relstive-amount of fiber material and particulsto
quisition Zones” issued to Miguel Alemany, et al on  superabsorbent polymer foam may be the same a3 previ-
May 30, 1989. These patents are hereby incorporated  omsly described with respect to the foam formed on a
herein by reference. Absorbent members having a stor- 25 an'lﬂ'web.lnaddm.ﬂmhmprud-wbe
age zone i an acquisition zone having & lower aver-  dispersed in varions weight ratios throughout different

charged liquid are especially
The shsorbent member can be of any desired shzpe, nmumumaw&m
for example, , oval, ohlong, asymmetric, or mhludthnhmmmtomplmdnmy
The shape of the sbscrbent member  be substantislly uniformly dispersed (thoroughly dis-

may define the general shape of the resolting disper 20.

The foxm sheet of the present invention need not be 35

the same siza s the abstorbent mamber and can, in fact,
have a top surface which is sobstantially smaller or
larger than the top surface area of the absorbent mem-
ber. The foam sheet can be smaller than the absorbent

g
55
g
g
)
g
;
1

be only from about 0.10 to sbout 0.75, and
most preferably, the top surface area of the foam sheet

Liﬂbemlyﬁunabont&l!)bnbont&&dnuthndu

abscabent member. Alternatively, the absorbent
member is smaller than the foam sheet and has a top
surface area from about 0.25 to about 1.0 times, more

ic fbers.
Thefumdlutn;nh'lhlypllculmlq:edﬁcpﬁ-
with respect to the backsheet and/or

relstionship
tllclblmhutnunbermﬂndnpﬂ More particularly, 33

thefon_uhel:ll

ute Hquids passing throngh the foam sheet to other
portionz of the absorbent core or to the foam sheet. The

pereed) the entire absorbent core s dis-
closed in US. Pat. No. 4,610,678 entitied “High-Den-
sity Absorbent Structures”, issued to Welsman, et al. on
Sep. 9, 1986, which patent is incorporated herein by
reference. The foam particles may alternatively be dis-
tributed in regions ar zones which have higher concen-
trations of the foam than do other regions ar zooes. For
example, US. Pat. No. 4,699,823 isued tv Kellen-
berger, et al. on Oct. 13, 1987, discloses an absorbent
particulate, absorbent, polymeric

distributed in s positive gradient through

ceives liquids (Le., the top surfice) and the highest con-
centration at or near the back surface of the sheorbent
member. This patext is incorporated hereln by refer-

4 tea bag in that the foam particles are free to swell and
sbsorb within the pouch. The fibrous webs of the pouch
preferably comprise a nonwoven material as are known
in the art with the nomwoven webs being heat sealed
sbout thelr periphery, although other means for sealing
the webs together as arc known in the art, such as adhe-
sives or uitrasonic boads, mey also be used.
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absorbent cores herein can contin & vericty of  waist region 56 and the second waist region 38 in an
muterials in addition to the fiber matesials snd ~ overlapping configumtion such that Interal tensions are

preferably forther comprises elastli-  plary fustening systems are disclosed in U.S. Pat. No.

j 20
cized leg cuffs 32 for providing improved containment 10 4,846,315 antitled “Disposable Disper Having An Im-
liquids ead other body exadates. Each elasticized log ~ proved Fastening Device” iasued to Scripps on Jul. 11,
coff 32 may comprise sevenal different embodiments for ~ 1929; U.S. Pat. No. 4,894,060 entitled “Disposahle Dis-

leskage of body oxudates in the leg re-  per With Improved Hook Fastener Portion™ lmued to
cuff can be and is sometimes also re-  Nestogard on Jan. 16, 1950; U.S. Put. No. 4,946,527
i entitled “Pressure-Sensitive Adhesive Fastener And

above referenced U.S. Pat. No. 3,860,003  Metbod of Making Same” issued t0 Battrell on Aug. 7,
’ con-  1990; U.S, Pat. No. 3,848,594 entitied *Tape Fastening

opening having a gide flap and ono ormore  System for Disposable Disper” lssusd to Busl on Nov.

members to provide an elssticized leg cuff (gas- 19, 1974; U.S. Pat. No. 4,662,075 entitied “Absorbent

U.S. Par. No. 4,909,803 entitled “Dispos- 20 Article” issued to Hirotyn, et al. on May 5, 1987; and the

%
?:
E
I
|
|
i
+
i

coff with coe or more elastio out-  out the thue of wear well past when the diaper has been
board of the barrier cuff such as dascribed in the shove  loaded with exndates since the elasticized side pencis
referenced U.S. Par. No. 4,695,274 allow the sides of the dizper to expand and contract.
The diaper 20 forther camprises elastic 40 The clasticized side panels 30 forther provide more
waist festures 34 that provids improved fit and contain-  effective application of tha disper 20 since even if tha
mant. The elastic waist features 34 at least extend pulls one elasticized side panel 30 farther than
outwardly from the waist edges 83 of the  the other dxring spplication ), the din-

configurstions, axamples
be constructed with a single  diapers with clasticized side penels positioned In the

elastic waist festure encircling the wearer. Further, cars (car flaps) of the diapor are disclosed in U.S. Put.
while the elastic walst features or any of their constitu- 33 No. 4,857,067, entitled Disper Having
ent elements can comprise o separate clement affixed 10~ Shirred Bars™ issued t0 Wood, ¢t al. an Ang. 19, 1989;
the diaper 20, the olastic waist featores 34 are preferably  U.S. Pat. No. 4,381,781 immed to Sciaraffh, et al on May
conatructed as an extension of other elements of the 3, 1983; U.S. Pat. No. 4,938,753 imued to Vim Gompel,
disper such as the backsheet 36 or the topsheet 24, pref- et al. on Jul 3, 1990; and the hersinbefore referenced
mblyho&hhﬂ:hmﬁndmwu 60 US. Pt No. 5,151,092; each of which are i

. sssociated
al. on Msy 7, 1983 and the above referenced U.S. Pat.  closed in the above refarenced U.S. Pat. No. 5,151,092,
5,151,092, each of these references being incorpo- 63  The disper 20 ia prefexably apphed to a wearer by
rated herein by reference. positioning one of the waist regions, prefersbly the

20 also comprises a fastening systen 36  second waist region 38, under the wearer's back and
a side closure which maintaing the first  drawing the remainder of the disper between the wosr-
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er’s lags 50 that the other waist region, preferably the  on Oct. 4, 1989; and PCT International Publication No.
first wuist region 56, is positioned across the front af the WO 92/07535 published in the nama of Visscher, et sl
wearer. The disperer then wraps the elasticized skis FIG. 4 ashows a praferred embodiment of the sanitery
panel aroomd the wearer, generally while grasping at  nspkin 430 in which the topsheet 424 snd the backshest
least a portion of the fastening system 36 The elasti- 5 436 are co-extensive and have length and width dbnen-
tized side panels will typically be extended and te-  sions gemerally largar than those of the absorbent core
sloned during this operation 50 a8 to conform to thesize 438 to form the flaps 432 and 432", The topshest 424 is
and shape of the wearer. The fastening system is se-  joined with and superposed on the backaheet 426 to
cured (genenally at or to the outer surface 52 of the  form the periphery of the snitary napkin 420. The
diaper) to effect a side closure. 10 senitery napkin 420 has an inside surface 454 and an
Another preferred embodiment of a unitary dlspos-  outside surfuce 452, In general, the outside surface 452
able absorbent article of the present invention is the  extends from one end edge 464 to the other end edge
catamenial pad, senitary napkin 420, shown in FIG. 4. 464 and from one longitudinal edge 462 to the other
As used herein, the term “ssnitsry napkin” referstoan  Iongitudinal edge 462 and is the surfiace farthest from
sheorbent article which i worn by females adjacent to 15 the wearer during wse of the sanitary nspkin. When a
hmmllly_hrmnheouﬂde

in the outside surface 452 end which is for the grester
scope of this invention. As used herein, the term “pu-  part in contact with the wearer when the sanftary nsp-
dendal” refers to the externally visible female genitalin ~ kin 420 is wam.
i in 420 em-

uid pervioos topsheet 424, en absorbent core 428, & napkin 420 and a release liner (not shown) as is kmown
liquid impervions backsheet 436, and a fastening pystems in the art relessably attached to the adhesive of the

ment of the wearer, While the topsheet 424, the abeor- Since a preferred embodiment of the sanitary
bent core 428, and the backaheet 426 may be aspembled 430 of the present invention comprises fiaps 433 and
mavlﬂ:'l:ydwdl-huwn a 432, the fastening system 436 comprises attach-

il shown and described  meat members 446 and 446 comuprising adhesive on the

tionally has fiaps 432 and 432', Other sanitary  ment. A release liner (not shown) is also over
are described generally in U.S.  each of the flap attachment members 446 and 446° o
Pat. No. 4,930,264 entitled “Thin, Flexible Sanitary 40 protect:the adhesive until the sanitary 420 is

Napkin” issued to Osborn on Ang. 21, 1990; US. Pat.  msed, the release liner being removed sd the flap baing
No. 4,589,876 entitled “Sanitary Napkin” issued t0 Van ~ wrapped around the edge of the crotch portion of the
murganwzo.lsu.u.s.mm.wuom

tlad “Componnd Ssnitary

able configunmations are described in PCT International  of the formed film which is in contact with the body
Publication Nos. WO 93/01783 entitled “Stretchable _-dry.thnd:yrdmgbodyldh;ndum
Absorbent Articles,” Osborn, et al; and WO 93/01781  a more camfortabls fedl for the wearer. Soitable farmed
entitled “Curved, Shaped Absorbent Article,” Johnson, 55 ﬂllnllledmlbdmu.s. Pat. No. 3,929,135 entitled
et sl Both of these references were published on Feb. 4,  “Absorptive Stroctures Having Tapered Cepillaries™
1993, and are incorporated herein by reference. Other  which issuad to Thompeon an Dee. 30, 1975; US. Pat
sanitary nepkin embodiments usefol herein are disciosed  No. 4,324,246 entitled “Dispossble Absorbent Article
in U.S. Pat. No. 5,009,653 issued to Osborn on Apr. 23, Heving A Stain Resistent Topsheet” which isued to
1991; snd U.S. Pat. No. 4,917,697 issued to Qsbam, 1, & Hunne.eul.om\p- 13, 1982: U.S. Pat. No. 4,342,314
HlLOﬂApr 17, 1990. In still other altemstive embodi- entitled “Resillont Plastic Web Exhibiting Fiber-Like
ments, components or reglons of the sanitary sapkin =~ Properties” which issued to Radel, et al. on Ang. 3,
may be further stracturally modified by folding, bend-  1982; U.S. Pat. No. 4,463,045 entitled “Macroscopically
ing, cotrugating, stacking of layers and affixing of lay-  Expanded Three-Dimensional Plastic Web Exhibiting
ers to esch other. The modifications may be made by 63 Non-Glossy Visihle Surfuce and Cloth-Like Tactile
including one or mare of the structures described in =~ Impression™ which issued to Ahr, et al. on Jul 31, 1984;
European Patent Application Pgblication Nos. MU&MN&MMWM
wmmussmmnmmum meric Film™ which lened to Baird on Apr. 9, 1991,
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polymeric materialy of the formed Hlm topsheet such as 20

i described in U.S. patent application Ser. No
07/794,745 entitled *Absorbent Article Having A Non-
woven and Film Coversheet™ filed on Nov.
19, 1991 by Aziz, et al, which is incorporxted herein by

reference. Alternatively, the body surface of the top- 23

bodiment, the abscrbent core is formed by air-laying &
sabstantially dry mixtare of fibers, densifying the resul-
tant web if desired or nocessary, and then forming the
superabsorbent foam on the wob.

In a preferred embadiment of the present invention,
an scquisition lsyer may be positioned between the

it

may serve several functions including im-
i icking of exudates over and into the absor-
428. Thexe are several reasonas why the im-

1

424 and the absorbent core 428. The scquisl- 65

48
proved wicking of exmdates is important, including
providing s mare even distribution of the emdates
throughowt the absorbent core 438 and allowing the
sanitary napkin 420 to be made relatively thin (The
wicking referred to herein may encotapass the transpor-
tation of liquids in one, two or all directions {Le., in the
z-y plane mnd/or !n the =-direction)), The acquisition
layer may be comprised of several different materials
i noowoven of woven webs of synthetic fibers

sach fibers; or any equivalent materials or combinations
of materials.

In nse, the sanitary napkin 420 is secured on the insids
of the crotch portion of an undergarment with the pres-
sure-sensitive adhesive fastener side of the sanltary nap-
kin 420 toward the crotch portion of the underganment.
Thus, the undergarment serves as the landing member
for the fasening system 436 The relesse liner is re-
moved from the attachment member 442 and the exnd-
tary napkin 420 is secured in position by pressing the
exposed pressurc-sengitive adhesive fastener 442 firmly
against the argich materisl of the uodergarment. The
relesse liner is removed from the flep attechment mem-
bers 446 and 446" to expose the adhaglve. The flaps 432
and 432’ are then folded mnder the crotch material of the
mndergarment and secored in position by preming the
exposed adhesive fastoner 446 and 44§ firmly agaimt
the crotch material of the undergarment to form a
donble wall barrier.

TBST METHODS
In describing the present invention, a number of fhiid
bhandlirg, stroctural end mechanical characteristics of

the superabsorbent foams are set forth. In some in-

methods.
In each of the test methods, it is important that the
foam sample 10 be tested has essentially the same mor-
phology of the fosm sample as originally formed. Thos,
the foam materials shonld be tested without any prelimi-
nary mechanical treatynent which is likely to distarb the
motphology, e.g., sach as sisving or grinding. Wheve it
is necemary or desired to use a cut piece of foam, efforts
should be mads to avoid dpdudﬁmlm such =

of the solution adjusted to 45 dynes/em with sbout
0.0025% of an cthanol suxrfac-
tant (Tritom X-100, from Robm and Hass Co.). Such a
synthetlc urine solution comprises 15 parts of 1% Tri-

g o X-100, 60 parts NeCl, 1.8 parts of CaCi3.2H?0, 3.6

parts of MgClz.6H70 and 6000 parts of distilled water.
z)DEMA'I'IONOFABcs:mCY
CHARACTERISTI
A) Absoxptive Capacity and Rate/"Tea Bag™ Test
Absorptive Capacity and Rate can be determined by
Urine as the fiuid for which Absorptive Capacity and
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Rate of the foam is 10 be calculated. A ssmple of supe-  aliowed to ramp up quickly to a stable speed of 1,500
rabscrbent polymer foam is placed within a tea bag, rpm, a timer js set for 3 minmtes. Afier 3 minutes, the
immersed in an excess of Synthetic Urine for aspecified  centrifuge is turned off and the brake is applied. The
period of time, and then centrifuged for a specific per- sample tes bag and the first blank tea bag are re-
re-

&pnﬂl:y.nofm is calcolated as d
procedore is conducted under sten- 10 ACw(gample ten bag weight after cenixifoge minns
dudhbom,emd_mmlnn'c.m'l')mdm biank tea bag welght after mizus supe-

6 cm X6 cm tea bag square. The tea bag material uti- 15 average sbsrptive capacity of the two ssmples.
ixed is material, obtainable The Absorptive Rate (AR) can be calculated as fol-

AR=(AC for a given sxmpls)/(tims of sample sub-

Formph.: 10 sots of samples and blanks are pre-
pared and as for the Absorptive

tea bag is sealed. An empty tea bag is sealed at the top Capacity test. The Absorptive Capacity and
and is used as a blank, 300 milliliters of 25 Ahsorptive Rate is then caloulated at varions time intar-
Synthetic Urine are poured iato a 1,000 millilitar bes- vals as desired, »s described sbove

B) Absorptive Capacity and Rate/Bloe Dexirin Test
Abmhwapuuyhumofmdwnﬁm

prepared to the first set of blank and sample
tea bags, is submerged and soaked for 60 minutes in the
sam¢ manner as the frst set. After the prescribad soak
time has elapsed, for each set of tea bag samples, the tea

bapazepmnpﬂymwd(nmstmp)ﬁmmswdo
centrifaged as

thetic Urine. The samples are then

trifuge is forther equipped with a cylindrical insert bas-
ket having an I 2.5 inch (6.33 cm) high
outer wall with an 8.435 inch (21.425 cm) outer diame-

tﬂ,l&’BSmﬂhﬂﬂ.lS&ﬂﬂ)hﬂdﬁM » and 9 rows 30

hﬂ:eemuifnphhtﬁthlfhhhimddthnuh;
in the direction of the centrifzge spin 1o sbsorb the
imitial force. The blank tea bags are placed to either side
of the carresponding sample tea bags. The sample tea
bag of the second set mnst be placed
ple tea bag of the first set; and the blank tea bag of the
second set opposite the blank tea bag of the first act, to
bhalance the centrifage. The centrifuge is started and

absorbexice messurementy can be veed to calculate the
amount of Synthetic Urine that is not taken up by the
fosm.

(a) Blue Dextrin Solution Preparation

A 0.039% Bine Dextrin (BD) solution is prepared by
dissolving 0.3 parts of Blue Dextrin (Signa D-5751) in
1000 parts of Synthetic Urine (SU) solution. The result-
ing solation has an absorbence of about 0.25 at its sb-
sorbence maximopm of 617 nm.

. {b) Foam Equiibration
Aliquots of the superabsorbent polymer foam to be
mdmmdhdhﬂ)mmdwum
(SU) scintion and (H) 20 parts of Blue Dextrin (BD)
mm“pmmthemubmh@)nlu-
ticn is prepared in duplcate. In most instances, 0.1-0.2
prnddryhnmuhl(bmmSUorBD)h

mmbenﬁlnul.AMquiﬂnmnnl>3mhhqum
of supernsiant is separated from each suspension by

bags are positioned 6 decantstion followed by centrifogation.

{c) Absorptive Capacity Detormination

mmwmdmmu
determinad spectrophotometrically with an accuracy of

the sam- 65 0.001 sbsorbence unit. The Synthetic Urine solution is

used s an ABS=0.0 reference. The absorbency of the
supernatant from the Synthestic Urine suspension with-
out Blue Dextrin shonld not exceed 0.01 absorbence

190



5,338,766 ”

51
foam particles ar residual additives, and further centrif-

Blue Dextrin reference solution by at least 0.1 abearb- 3

the need to adjust the amount of sepembecrbent poly-
mer foam used to prepare the suspension.

(d) Absorptive Capacity Calculation

The Absarptive Capacity of the superabecrbeat poly-
mer foam in gme/gm Is caloulsted from (3) the weight
firaction of the foam in the suspeasion end (H) the ratio
of the excluded volume to the total volume of the s

Since Bius Dextrin is excludad from the foam 15

pension.
due to its high molecular weight, this ratio is relsted to

[+ - e - |

Abscrptive Rate (AR) can be dotarmined from the
Absorptive Capacity as & function of time In the mme
manner a for the above Ten Bag Test, ie, AR=AC/-
time. For example, the can be

Absorptive
determined by testing 2 number of samples which have 30

been swelled in Synthetic Urine for several time peri-
ods, e.g., 1, 3, 5, and 10 minute intervals, from which the
: A.horptwe Rate can be determined. Almmvaly l
continuous sbsorption curve of absorptive capaci

versus time of baolm:nedbyudngl
mwdmhhwwmdm
from which the Absorptive Rate can be determined.

3) BET SURFACE AREA TO UNIT MASS

mmm“wuﬁm(ﬂlﬂdtﬁew

(Nitrogen (N3)) on a known mas of a
polymer foam ssmple at Hquid
The adsorbed Ny is then desorbed by raising the temper-

put is connacted to an integrating recordar. The peak

area of the desorbed N3 is thus mown. Replicate de- 30

sorption peaks are recorded for each sample, the aver-
age of which is the signal area (A). After the sample
uﬂmﬁehlmmmnbnd:mw

jecting kmown smomnts (Vo of Nittogen gs

m
mm+)hmm-mmmmm 55

is recorded via the integrating recorder. Aqeris the aver-
age of the several instrument responses obtained upon
injecting the lmown smounts of Na. The A, Agl and
Ve values are then used to determineg the specific surface

nitrogen temperatures. 43

52
by reference. Varions specific No-Hellum mixtures ob-
tained by mixing pure N and pure helium via the Flow
Controller are used a3 the adsorbate gas.

0.75 grams=-0.05 grams of fosm sample is weighed
imto the glass ssmple cell (sbout 2.5 ml) of the apparatus.
Thdmaumh-nﬂ:hﬁuﬂludmm
the gas flow of the instrument The samples ars ont-
gesed with a 30 ml/min Helivm flow using the Quan-
tector for a tims sufficient to remove any gases other
than Helivm from the sample, typically s mintmum of 4
hours. After outgassing, the gas flow Is changed to &
apecific No-Haliom gas mixtore, The giass semple cell is
tmmersed in Kquid Nitrogen and allowed to resch equl-
lbrinm. An adsorption curve s gemerated. The ad-
sorbed Nz is then desorbed by removing the lquid Ni-
mndm;thegl-vﬂhmupm.
The adsorbed N3 generates a desorption curve and a
peak value (used to calculate the signal area (A)). Ad-
sorption/desorption measurements are performed on
‘each sample ming different N3-Hellum gas mixtnres.

The specific surface area Sg is calculated a3 follows:

y=t/W;

wherein W is the welght of the sample and S, aquals
Xm(6.02 ¢ 108 A 5
wherein A is the adsorbate croms sectional arcs. For
N3, S: becomes Xu(3.483 X 109)m3; whareln X, equals
i/(S+I). S is the slope and I is the Y-intercept of the
plotd'l/X[(PJl’)—l]va/P..
thmﬂyvﬂmhhmﬂmx
equals (A)X./(Admt A is the signal ares; Al is the
calibration ares; and X equals PM,V,/6.235X 10¢ T.
r.hmmmthmmmd
the adsorbets which for N becomes 28.0134; V. s the
ﬂlﬂn'lﬂmvnlmnqnd'ruﬂnmﬂﬂnt-npumnh
K. P is the partial pressure of the absorbate; sud Py, the
suinrated vapor pressure, equals Pyt-Py; wherein Py is
the vppor pressure (sbove smbieat) and P, is the ambi-
ent pressare,
4) DETERMINATION OF FLEXIBILITY

Foam flaxibility can be quantified by referencing a
test procedure which is a modificstion of the ASTM D
357486 test vaed to determine flexibility of cellnlar
organic polymaric fosm products. Suoh & mwodified test
utilizes a foam sample which s 7 cm X 0.5 c 0.8 cm
snd which has been mtorsted 10 its absorbent capacity
(I.t..mhdlnswmu:hnhrlbut!s:ﬂnm)
with Synthetic Urine at 37* C. The Synthetic Urine-
mturated foam strip is bent around a 0.8 cm dameter
cylindrical mandrel at a uniform rate of 1 Inp in 3 sec-
onds until the ends of the strip meet. The foam is consid-
ered flexible if it does not tesr or break during this test,
Le., if it passes one bending cycle.

It is important that the coiting process vsed to make
the foam samples does not {ntroduce edge defocts in the
foam strip. The fosm strips of the requisite size shounld

srea of the sample using the multi-point BET calculs- 60 be cut fram larger biocks of the samo material using &

tion.

The specific
obteinshle from the Quantachrome
set, N.Y.) end comigts of the Quantector

oeed for these analyses is
(Syos-

Outgaming
Station, the Flow Controller, and the. Quantasazb Jr. 63

Sample Analysis Unit. These instruments are weed s
described in the manuals for the Quantasorb

onmmvlsuwhm

sharp reciprocating knife ssw. Use of this or an equiva-
lant type of sharp cutting device serves to substsntially
climinate ssmple edge flaws and edge densification of-
fects which could have adverse tmpact on the sccumcy
of certain of the messurements mads in exrrying out the
test procedure. In addition, caliper or thiciness mes-
suremants shonld be made when the absorbent structare
mmple is under a confining pressure of 0.05 pai (350 Pa).

9
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temperatore to 80° C. and maintaining it at 80" C. for
 EXTRACTABLE LEVELS DETERMINATION 00 30 minuie;followsd by increasing s tempers-
e, CONTENT) ture to 120° C. and maintaining i st 120° C. for sbout 30
The solubility/insclubility of a particular component,  minutes. The resctar is then cooled to about ambient
materlal, etc. (hereinafter “ssmplo™) in the solvent i3 5 tempersture (sbout 22° C.).

determined by determining the extractability of ths A mixtore of 5 grams of glycerol and 25 grams of
component or material in the solvent at ambieat tempar- isopropyl alcohol is added to the foam in the reactor to
m!(anutﬂ' C.). Extractability is determined by 8 impregnate the fosm with the mixture. The temperatare
gravimetric procedure wherein the szmple to be tested  of the reactor is then inoreased to and maintsined at
is mixed with the sclvent, the mixtare is filtered, and the 10 190" C. for sbout 1 hour. The reactor is cooled to ambi-
welght of the resultent residus is determined. ent temperxtare (sbout 22° C.), after which the foam is
Into a 500 m1 Erlenmeyer flask Is weighed accurstely  remgved from the reactor and openly placed in s Im-

(to 0.1 mg) about 025 grams of the sample to be  midified room (80% relative humidity) for 6 hours.
] the solvent is added, and the An opencelled supershsorbent polymer foam s0
passed, stirring is stopped and the mixture i filtered g (1o, sheorptive capacity) of 30 §/g; a swelling eate
" (Le,, absorptive rate) of 2.8 g/g/sec; an average cell size
h.mumﬁfhkﬁz of 30 microns with & standard deviation of +:16 mi-
from the f $ und i mlinnlm’c.xmwuh 20 mnﬂamﬁuuﬂpm-:n&dm:nz&ﬁ
! hour. The filter paper [s cooled and reweighed to 1oy 15ve hogn iffustrated and described, it would be
obrtain (Wr). (Wr)—(Wp) equale the weight of the res-  g4vingg tg thoss skdlled in the art that various other

“M("m)'l mmple, a second containt changes and modifications can be made without’ depart-
i of the solvent o shiveel and flteeed sod the Hiiee 25 188150 tho wpirit snd scope of the invention. It i there-
peper is dried as for the smple in order to obtain 8 Lo irnocd 10 cover ia the appended claims AT et
blank weight (Wb). The blank filter paper is pre- ::'F' modifications that are within the scope
weighed (Whf). Wb— Wi equals the blank residue (br). w’:u'm' -
The adjusted sxmple residoe (ar) equals (£)—(br). LA is claimed toam ing  plu-
Ths level of extractables equals [()/(Wa)] X 100. 30 " dlﬂl?ﬂlbtnybﬂ I dwm
EXAMPLE 1 polymer material to form open cells, ssid fosm having:
A supersbsorbent polymer foam may be formed as (2) a surface srea to mass ratio of at least sbout 0.2
follows: Approxzimately 250 grams of aqueous (30% by mi/g

weight) scrylic acid are 75% neutralized to sodinm 35 (b).:-mpemﬁeaﬂam-hmlmm
using 0.1IN NaOH. To avoid the formation )
i S, the memmleation s setond by () a density of lom than abost 0.5 g/cu,
gradually adding the NaOH to the acrylic acid solution | lmmwyMMtiddn_lhlv-
with gentle miving and cooling (with dry ice ing an average cell size of less than about 50 microns.
A reaction mixture is prepared as follows: 40 _ 3. The soperabsorbent polymer foam of olaim 1 hav-
200 grams of the above prepared aguecus sodium 0§ an average cell size of less than about 20 microm.
scrylate solation; 0.50 grams NN’ -methylbisacryls- 4 The supersbeorbent polymer fom of clsim 1, 2, or
mide; 1.3 gmams V-50 (2,2'-azobis(2-amidinopropans) 3 further charncterized by a cell size distribution value
dihydrochlaride, availsble from Wako Chemicals USA,  ©f less than sbout 3.
Inc.); end 20 grams PEG-600 (polyethylene glycol hav- 45 5 A supersbsarbent polymer foam comprising a plu-
ing s weight aversge maolecular welght of about 600,  mlity of mutnally connected struts of supersbsorbent

E

tempersture and pressure controls and a high shear  forming sid superabsorbent polymer material, said
(e, an “Ulira Turray” mizer, avail- 50 reactants being capable of being made substantislly

sble from the Tokmar of Cincinnati, Ohio).  soluble in a salvent; said reactants being expanded in the
The reacior is at ambient (sbout 22° C)  preseace of () esid solvent and (i) a blowing agent
and (sbout | stm). A mixture of 60 grams of  Which is substaatially insoluble in sxid solvent to form
Freon 1,1,2° (1,1 2-trichlorotrifluarosthane, gvailable 6n expanded structure; said reactants being reacted to
Chemical of Milwackee, Wisc); 3.5 35 form a superabsorbemt materis] which Is sub-

(sarhitsn a

from Aldrich Chemical); and 6.5 grams TWEEN®20  polymer foam having:
(ethoxylsted scrbitan monolsurate, available from Ald- (a) a surface area to mass ratio of st least about 0.2
rich Chemical) is then sdded to the reactor. This latter wi/g
mixture is prepared in advance by adding the compo- 60  (b) an average cell size of less than about 100 microns;
neats to a reactor similar to the one dascribed above and and
mixing well. {€) a dexity of less than about 0.5 g/cm?.

The reaction mixtare is mixed at abont 330 rpm for 6. The supemabsorbent polymer foam of claim 5

temperature i
at 60" C. for abont 1 hour; fallowed by incressing the agent which is capable of reacting with said mono-

t m
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mer to form a substantially wter-imsoluble poly-  water-insaluble compound having a vaporization tem-
mar material perature of lass than about 30° C,

w:,;,:::.ummﬂ-;mmmdm. 6 Mﬂdhﬁnﬂcﬂhﬁuw-&nﬂ:
Mdmbmmﬂmmz 5 rescted with said monomer in the presence of & surfac-
famaric acid, itaconio acid, maleic arthydride, ethyls- 3% &2 initiator, & visoosity cantrol agent, or mixtures
@t 7 1A The rpebotbet polyme fomof i 6o
wherein said internal . s from 11 having an svernge cell size of less than abont 50
ernal cromlinking agent i selected fram ,, ) rony gng 4 cell distribution valve of from about 1 to
themmofN.N’-n::ydlrnm about 3.
trisllylamine, trialtylphosphate, ar polyglycidyl 12 The wpersbecrbent polymar fosm of claim 6
ethers of aliphatic palyvalent alcohals. wherein ssid superabaorbent polymer material addition-
whexein said solvent is selected from the group consist- 15 14. The superabsorbent polymer foam of clsim 6
ing of water, lower alcohols, or mixtares thereof. wherein the superabsorbent polymer foam is flexibilized
mmmtpdynﬂfumofde! by & plasticizer, :
wherein said blowing agent comprises a substantially $r e s



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

RECURSO
Expedients No. 00-84171
Clasificacién internacional (IPC) AS1F 13/15
Concepto técnico No. 176

No. de Folios 08

Realizado nuevamente el estudio de la presente solicitud y teniendo en cuenta el
memorial del recurrente radicado bajo el No. 00064171 00000007 del 23 de enero
de 2008, se notifica el siguiente Concepto Técnico:

1.

DOCUMENTOS ESTUDIADOS

Para el presente estudio se tuvo en cuenta el nuevo capitulo descriptivo
comprendido en los folios 2 a 25, los dibujos que se encuentran en los folios 80
a 92, el capltulo relvindicatorio que contiene ocho (8) relvindicaciones y e
encuentra en los folios 129 a 131, el concepto técnico No. 1835 que se
encuentra en los folios 133 a 139 y el memorial de respuesta del sefior
solicitante que obra en los folios 151 a 184.

De acuerdo con el folio 73 de la solicitud en estudio, se considerd la prioridad
reivindicada sobre la solicitud de Suecia No. 9803072-8 del 30 de agosto de
1989.

OBJETO DE LA INVENCION

La invencidn se titula: "ESTRUCTURA ABSORBENTE POROSA CON ALTA
DISTRIBUCION DE LIQUIDOS Y METODO DE PRODUCCION".

La invencién propuesta se refiere a una estructura absorbente en un articulo
absorbente tal como un pafial, pafial pantalén, una guarda de incontinencia,
una toalla sanitaria, etc., dicha estructura absorbente comprende una espuma
comprimida que se expande en humedecerse. La invencién se reflere ademés
a un método de produccién de un articulo absorbente que contiene una
estructura absorbente de acuerdo con la invencion.

En la reivindicaclén Independlente 1 se define una estructura porosa
absorbente en un articulo absorbente tal como un paiial, un paiial pantalén,
una guarda de incontinencia, una toalla sanitaria o similar, dicha estructura
porosa absorbente comprende una porcion de adquisicién de liquido y una
porcién de almacenamiento de liquido, dicha porcion de adquisicion de liquido
comprende una espuma de célula ablerta polimérica comprimida que se
expande al humedecerse, donde la porcidbn de adquisicién de liquido y la
porcién de aimacenamiento de liquido forman una unidad integrada, en la cual
la porcidn de almacenamiento de liquido comprende una espuma de célula
abierta polimérica la cual podria ser Igual o diferente de la espuma en la
porcién de adquisicibn de liquido, caracterizada por que la porcién de
almacenamiento de liquido también contiene un material superabsorbente, el
cual es un polimero formador de pelicula o una espuma, la cantidad de
material superabsorbente en la direcclén Z de la porclén de almacenamiento
de liquido se Incrementa graduaimente desde la parte de la porcion de
almacenamiento de liquido que se localiza mas cerca de la porcidn de
adquisicion de liquido hasta la parte de la porcibn de almacenamlento de
liquido que se locallza més alejada de la porcién de adquisicidn de liquido.

17y



En la reivindicaclén Independients 8 se define un método de produccién de
una estructura porosa absorbents para un articulo absorbente tal como un
pafial, un pafial pantaién, una guarda de Incontinencia, una toalla sanitaria, una
cubierta de herida, proteccién de camas, dicha estructura porosa absorbente
comprende una porcion de adquisicion de liquido y una porcién de
almacenamiento de liquido, dicha porcién de adquisicion de liquido comprende
una espuma de célula ablerta polimérica comprimida que se expande al
humedecerse, donde la porcién de adquisicion de liquido y la porcién de
almacenamiento de liquido forman una unidad integrada, en la cual la porcién
de almacenamiento de liquido comprende una espuma de célula abierta
polimérica la cual podria ser igual o diferente de la espuma en la porcién de
adquisicion de liquido, caracterizado por las sigulentes etapas:

Formar un material de espuma, el cual es comprimido y secado, luego

Aplicar una solucién o dispersion de espuma de monémero de material
superabsorbente a uno de los lados opuestos del material de espuma, segin
se ve en [a direccién 2, en el cual la parte de la espuma comprimida que ha
sido humedecida medianta la solucién de monémero se expande, y luego

Polimerizar y reticular la solucién de polimero, y
Secar la estructura de espuma.

Se afia que se conocen estructuras absorbentes que vistas en la direccién
de grosor tienen una concentraclén gradualmente creciente de articulos
superabsorbentes, en la cual una alta concentracibn de material
superabsorbente se localiza en la porcion de la estructura absorbente que
durante el uso se ubica més cercana a la ldmina posterior inpermeable a los
liquidos. Al utilizar ta! estructura se logra el rlesgo de bloqueo de gel y una
distribucién de liquido mejorada. Un problema con tal estructura es que desde
el punto de vista de Ia procesabilidad es dificll aplicar los articulos
superabsorbentes de tal forma que una concentracién de particula
gradualmente creciente se logra en la direccidn de grosor de la estructura.

De Igual manera se aflma que se pretende solucionar el problema de
proporcionar un articulo absorbente que sea confortable y discreto de portar, a
la vez que tenga una alta capacidad de adquisicion de liquido y una alta
capacidad de distribucién de liquido.

El objeto de la invencién definido se catalogd como AG1F 13/15, segin la
Clasificacién Intemacional de Patentes (IPC).

. DETERMINACION DEL ESTADO DE LA TECNICA

La fecha a partir de la cual se realizd la bisqueda de anterioridades
comesponde al 30 de agosto de 1999.
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4. RESPUESTA A LOS ARGUMENTOS QUE FUNDAMENTAN EL RECURSO
Respecto al fundamento del recurso (Folios 154 a 163) se anota que:
FUNDAMENTOS DEL RECURSO

Presento a su Despacho las sigulentes conslderaclones que Justifican la
revocatoria de la Resolucion No. 34292 del 21 de diclembre de 2005:

5.1 Violaclén del articulo 45 de la Decisién 488 y del numeral 1.2.2.3 de la
Circular Unica, mediante la cual fue reglamentado el primero.

El articulo 45 de la Declsién 486 seiiala lo sigulente:

“S! Ia oficina nacional competente encontrara que la Invencién no es
patentable o que no cumple con alguno de los requisitos establecidos en
esta Decisién para la concesién de la patente, lo notificaré al solicitante.
Este deberd responder a la notificacién dentro del plazo de sesenta dias
contados a partir de la fecha de la notificacién. Este plazo podré ser
prorrogado por una sola vez por un periodo de treinta dias adicionales.

Cuando la oficina naclonal competente estimara que ello es necesario para
los fines del examen de patentabllidad, podré notificar al solicitante dos o
més veces conforme al pérrafo precedente.

Sl el solicitante no respondiera a Ia notificacién dentro del plazo sefialado, o
sl a pesar de Ia respuesta subsistieran los Impedimentos para la concesion,
la oficina naclonal competente denegaré la patente.”

“El numeral 1.2.2.3 de la Circular Unica seilala lo sigulents:

“Para los efectos previstos en el articulo 45 de la decisién 480, la
Superintendencia notificard solamente una vex al solicitante,
indicando los motivos por los cuales la invenciébn no es patentable o
no cumple con alguno de los requisifos para su concesién. La
notificacién deberé ir acompafiada de la relaclén de anterioridades que
afecten Ia patentabliidad de la misma, sl es del caso.

En caso de que el solicitante en su respuesta al requerimiento, modifique el
capituio relvindicatorio o la descripcién de la Invenclén que pretende
proteger, ia Superintendenclia podré notificario nuevamente y por una ver.” *

De la lectura de estas normas, se puede concluir que si bien el articulo 45 de
la Declslén 486 ordena a las Oficinas de Patentes de los Paises Miembros
efectuar dos o més exdmenes de patentabllidad antes de tomar una declsién
final, la Circular Unica al reglamentar dicha norma limit6 dicha facuitad a dos
exémenes de patentabllidad méximo y condicloné el segundo a que el
solicitante hublera efectuado modificaciones al capitulo relvindicatorio en la
respuesta dada al primer oficio de fondo.

Asi entonces, adn bajo los lineamientos de la norma més restrictiva a este
respecto, es decir, la circular (nica, es claro que la misma fue violada por su
Despacho al no expedir un segundo oficlo de fondo toda vez que con la
respuesta dada al primer oficl de fondo ml representada habla modificado
ol capitulo relvindicatorio.

196



Por lo tanto, la expedicién de la Res lucién aqul impugnada violé la circular
unica y por consigulente el articulo 45 de la Decisién 486 al negarie a mi|
representada la posiblliidad de que se efectuara un segundo examen de

patentablliidad sobre el capitulo relvindicatorio cuyos resuitados fueran

susceptibles de ser controvertidos a través de la respuesta a un segundo
oficlo de fondo.

Esta flagrante omisién de su Despacho resulta especialmente violatoria de la
legisiacién aplicable al trdmite de las solicitudes de patente pues no
solamente contraviene las normas anteriormente citadas sino que pasa por
alto que el segundo examen de patentabliidad no es una facuita de la
adminlstracién sino un derecho del solicitante que se deriva de lo sefialad
por el ordenamliento legal y del pago anticlpado que el mismo ha hecho para
que se efectie el examen de patentabllidad de su solicitud en los términos
previstos por la legislacién naclonal (Circular Unica y articulo 45 de la
Decisién 486).

S| blen el anterior argumento seria suficlente para que se revoque la
Resoluclién Impugnada, queremos iguaimente llamar la atencién a su
Despacho sobre otro hecho que demuestra de manera aiin més flagrante por
qué un segundo oficio de fondo resultaba Imperativo en el presente caso.

Se debe toner en cuenta que el objetivo de lo preceptuado por el articulo 45
de la Declsién 486 es el de darle la oportunidad al solicitante de discutir con
la Administraclén cualquler Inquletud o duda que esta Gltima tenga con
respecto a la patentabliidad de ia Invencién relvindicada y que este principl
es ol que precisamente recoge ia clrcular Gnica al sefialar que si la materia
relvindicada cambla, esto es, se presenta un nuevo pliego relvindicatorio, la
Administracién debe expedir un segundo oficio de fondo.

Por lo tanto, tanto el articulo 45 de la Declisién 486 como la Circular Unica
estin dirigidos a permitir una retroalimentacién entre el solicitante y la
Administracién de manera tal que si como consecuencia de un estudio de
patentabliidad el primer madifica su solicitud se le otorgue la posibllidad de
que ¢l nuevo pllego relvindicatorio tamblén sea estudiado y de que las
conclusiones de dicho estudio puedan ser nuevamente discutidas por el
s licitante.

Sin embargo, en el presents caso esta posibllidad fue negada al solicitante
n solamente porque a pesar de haber modificado la solicltud no se expldié
un segundo oficlo de fondo sino porque la Administracién decldié al expedir
la resolucién aqul Impugnada modificar el fundamento de las objeclones de
patentabliidad.

En efecto, su Despacho no solamente se abstuvo de expedir un segundo
oficio de fondo, tal y como lo ordenan las normas cltadas sino que al expedir
la resolucién acé iImpugnada decidié negar ia patente por razones diferentes
a las expuestas en el primer oficilo de fondo, es decir, por razones que
NUNCA fueron puestas en conocimiento del solicitante.

De esta manera, la violacién de las normas que regulan el trimite de las
s licitudes de patente resulta ain més grave por cuanto la misma concuica
los derechos fundamentales al debldo proceso y al derecho de defensa de
ml representada, ambos consagrados en la Constitucién Naclonal.

“Como prueba de | anterior, me permito citar a continuacién el aparte de la
Resoluclién Impugnada en la cual su Despacho reconoce que la bjecién
formulada en el primer oficl de fondo no resulta pertinente, tal y como lo
demostré el solicitante en la respuesta al primer oficl de fondo:
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“cabe anotsr que revisados nuevamente los documentos se determiné que
/a combinacién correcta que afecta el nivel Inventivo de la estructura porosa
absorbente es D2 y D3, porque ...",

De acuerdo con lo anterlor, sl ademés de la modificaclén efectuada al pliego
relvindicatorio por ml representada su Despacho habla liegado a la
conclusién de que las objeclones Iniclales no eran procedentes pero que
habla otras que podrian afectar la patentabllidad de la Invencién, un segund
examen de fondo deblé haberse proferido por su Despacho con el objeto de
dar al solicitante la oportunidad de responder a dichos “nuevos™
argumentos y de no coartar el derecho a la defensa, al negar directamente la
solicitud.

“Por las anteriores razones, respetuosamente solicito a su Despacho
revocar la resoluclén Impugnada.” (Folio 154, parrafo 2 — Folio 158, pamafo 3).

La Oficina:

Dado que el presente concepto constituye un estudio netamente técnico y el
anterior punto comresponde a asuntos de cardcter Juridico, el examinador de la
Oficina realizd el anélisis de los argumentos técnicos incluidos en el memorial del
racurso del sefior solicitante pues son {08 que competen a su cargo y los cuales
estdn contenidos en los numerales 5.2, 5§21 y 522. Asi, el numeral 5.1
corresponde al estudio realizado por los abogados de la Oficina.

El seflor solicitante:
5.2 Indeblda Interpretacién del articulo 18 de la Declsién 486.
"El articulo 18 de la Declisién 488 sesfiala:

“So considerard que una Invencién tiene nivel inventivo, sl para una persona
del oficio normaimente versada en Ia materia técnica cormespondiente, esa
Invencién no hublese resuitado obvia nl se hublese derivado de manera
evidente del estado de la técnica.”

Esta norma fue erréneaments Interpretada por su Despacho al expedir la
Resolucién aqui impugnada por cuanto la Invencién relvindicada por mi
mandante no se deriva, de manera obvia y evidents, de las anterloridades
citadas por su Despacho, razén por la cual la presente Invencién Sl tiene
nivel! Inventivo y puede ser objeto del privilegio de patente.

En efecto, deseo expresar ml total desacuerdo con las razones expuestas
por ese Despacho respecto a la falta de nivel Inventivo de la presente
Invencién.

Lo anterior, por cuanto los sigulentes argumentos claramente demuestran
que para una persona nomaiments versada en ia materia de ia presente
Invencién cumple con el nivel Inventivo necesario para que le sea concedid
ol privilegio de patents.”

“$5.2.1 Segin ese Despacho, el problema técnico que motivé al desarrolio de
la estructura absorbente de la presente solicitud, ya habia sido Identificad
por el documento D2. Con respecto a lo anterior, resalto que sl blen el
problema técnico resuelto por la presente Invencl “n podria ser ampliamente
conoclido en el 4rea de los productos absorbentes, esto NO significa que la
soluclén propuesta por la presente Invencién lo fuera que la misma se
derivara de manera obvia de los documentos citados en el estado de la
técnicas, puesto que una persona versada en la materia, partiend de las
enseilanzas de dichos documentos, n habria llegado a la estructura
absorbente aqui relvindicada.
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En efecto, la presente invenclén proporciona una manera claramente
diferente de aplicar un material superabsorbente a una estructura de espuma
absorbente.

D2 ensefia la distribucién de particulas superabsorbentes en una estructura
a base de espuma para proporcionar un gradiente de concentracién.” Este
documento no suglere la forma de Incorporacién del material
superabsorbente propuesta por la presente Invencion.

Por el contrarlo, la presents Invencién, como se relvindica en la
relvindicacién 1, especifica una estructura absorbente en la forma de una
espuma polimérica de celda ablerta que contlene un material
superabsorbente que estd en la forma de espuma o polimero formador de
pelicula.

Esta caracteristica hace posible que el material superabsorbente se
distribuya hacla abajo dentro del sistema de poros de la estructura
absorbente, de tal suerte que se forma un gradiente de concentracién del
material superabsorbents.

No hay Indicaclén alguna en el estado de la técnica acerca de la aplicaclén y
distribucién de un material superabsorbente en esta forma en una estructura
polimérica de espuma y por lo tanto, la Invencién relvindicada es Inventiva
sobre el arte previo.” (Folio 158, parrafo 4 — Folio 160, pamafo 2).

Luego de realizar un estudio minucioso de los capftulos reivindicatorio y
descriptivo de la solicitud, y después de leer y analizar todos y cada uno de los
documentos citados como relevantes para la decisién, particularmente D2, la
Oficina reconoce que sl blen es conocido el problema técnico, un técnico de nivel
medio versado en la materia no podria derivar de dicho documento ni el producto
nl el método propuestos con la solicitud en estudio ya que en D2 se hace mencién
de particulas superabsorbentes en disposicién de gradiente en direccién z del
absorbente pero no de la Incorporacién de una espuma o de un polimero
formador de pelicula que presente una concentracién gradual en direcclén z del
cuerpo absorbente.

El sefior solicitante:

“Cuando ese Despacho reconoce que D1 y D2 no afectan el nivel inventivo,
argumenta que sl blen es clerto que D1 no enseiia la Incorporacién de un
material superabsorbente al materlal de espuma, esta ensefianza es
convenclional como blen lo muestra D2 y D3. De acuerdo a Io antes
expuesto, se puede decir que la incorporacién de material superabsorbente
onh forma de particulas es conoclda en el arte, pero no se puede afirmar que
la técnica aquli relvindicada, esto es, la Incorporacién de material
superabsorbente, el cual es un polimero formador de pelicula o una espuma,
no tenga nivel Inventivo.

De acuerdo a las observaciones de su Despacho, con respecto a la
combinacién de los documentos D2 y D3, considero que dicha combinacién
sélo llevaria a una persona versada en la materia técnica a aplicar particulas
de un material superabsorbents en un gradiente de concentracién (como se
ensefia en D2) en una espuma polimérica superabsorbente (como Ia
enseiiada en D3), pero NUNCA de la forma y bajo las condicl nes acé
relvindicadas.



Respetuosamente, ponemos de presente a ese Despach que de acuerdo
con la autorizada Interpretacién que del articulo 18 de la Declsién 486 ha
efectuado el Manual Andino de Patentss, corresponde al examinador Indicar
de manera sustentada las razones por las cuales la Invenclén carece de nivel
Inventivo, evitando asli Ia posibllidad de que se emitan Juiclos subjetivos al
respecto y de que se imponga al solicitants la carga adiclonal de demostrar
por qué su invenclén si tiene nivel Inventivo.” (Folio 160, parrafo 3 — Follo 161,
parrafo 1).

La Oficine;

La Oficina reconoce que D2 y D3 sl incluyen enseiianzas sobre Incorporacion de
materiales superabsorbentes y que particullarmente D2 menciona una
concentracién gradual de dichos materiales en direccién z del cuerpo absorbente.
Sin ambargo, luego de estudiar nuevamente los documentos D2 y D3, la Oficina
acepta que en D2 se hace mencién de particulas y en ninguna parte de tales
documentos hay sugerencia o ensefianza alguna sobre polimeros formadores de
peliculas o espumas como se estd proponiendo con la invencién estudiada y
ademés, que D3 hace mencién de un método de impregnacién de una dispersién
de un mondémero superabsorbente pero esta dispersion no comesponde a un
polimero formador de peliculas 0 espuma sino que, por el contrario, luego de la
polimerizacién también se forman porciones poliméricas semejantes a particulas,
lo cual no soluciona el problema téchico de bloqueo de gel. De hecho, no hay
sugerencias ni ensefianzas en D2 ni D3 que permitan a un técnico de nivel medio
versado en la materia desarrollar un producto equivalente al de la solicitud en
estudio cuyo superabsorbente presente un gradiente de concentracién y que luego
de polimerizado forme una pelicula o una espuma en las paredes del material
absorbente que constituye la zona de almacenamiento de liquido.

El gsefior solicitante:

”5.2.2 Con respecto a las observaclones hechas por su Despacho sobre la
supuesta anterioridad del documento D3 (US53387686), hago énfasis en que
éste documento no menciona nl suglere la aplicaclén de un polimero
formador de pelicula a un material de espuma que genere como resultado el
gradiente de distribucién de material superabsorbents.

D3, en efecto, enseifia una espuma polimérica superabsorbente, donde el
monémero y el agente de reticulacién son expandidos por la acclén de un
agente de soplado y un solvents adecuado y que reacclonan para formar una
espuma polimérica superabsorbente que tiene canales de Intercomunicacién
sustanclaimente continuos y una alta relacién érea de superficle a peso. En
consecuencia este documento solamente hace referencla a la obtencién de
una espuma polimérica con dichas caracteristicas pero no a la incorporaciéon
de un material superabsorbente a la estructura de espuma de tal manera que
éste forme un gradiente de concentracién en la direccion Z del espesor de la
estructura.

Adiclonalmente, con respecto a D3, ese Despacho afirma que el solicitante
estd errado cuando dice que D3 no afecta el nivel inventivo de la presente
8 lichud y dice en la Resolucién que: “El polimero hinchable
higroscépicaments puede ser usado en varias formas tales como grénulos,
polvos, fibras, etc. Ademis, los polimeros hinchables pueden ser
combinados con el material de absorcién en numerosas formas, Incluyend -
por ejemplo,..., por Impregnacién de la esponja con un monémero de
polimero hinchable higroscépicamente y entonces permitirie ser
Incorporad en la espuma subsigulente a la polilmerizacién y reaccl nes de
entrecruzado que tienen lugar en ese Estad ". Esta Gitima Informacién
habla sild tamblén referenclada por el examinad r en el Oficl N°5821 asli:
D3, pédgina 3, lineas 29 - 40.



Sin embarg , qulero llamar la atencién de su Despacho sobre el hech de
que al revisar la anteri ridad D3 (US5338768) y sspecificaments las lineas
citadas por su Despacho, salta a [a vista que | manifestado por mi
representada en el memorial de respuesta al oficlo No. 5821 es cierto, puesto
que a lo largo del texto de D3 no se hace mencién a este hecho y
particularmente las lineas citadas por el seitor examinador no corresponden
a la anterioridad citada como D3. Anexo copla-del documento D3 para su
mejor entendimiento.

En este orden de ideas, ademés de lo expuesto anterlormente y contrario a
lo afirmado por ese Despacho, es posible conclulr que D3 no suglere la
técnica de Impregnar una cara de la zona de almacenamiento con un
monémero que luege es polimerizado, de tal forma que se presents un
gradiente de concentraclén de superabsorbente a través del espesor, lo cual
constituye el objeto de la presente invencién. Por lo tanto no afectanis |
nl en combinacién con D2 el nivel Inventivo de la presente Invencién, puesto
que una persona medianaments versada en la materia solo podria haber
implementado, partiendo de dichas anterioridades, la incorporacién de
particulas de superabsorbents (D2) en una estructura de espuma como la
enseiiada en D3.

Con respecto al método de la reivindicacién 8 y continuando con los
argumentos anteriorments menclonados, iguaimente es posible concluir que
la combinaclén de los documentos D1 y D3 no llevarian a una persona
versada en la materla técnica a desarrollar dicho método. Lo anterlor,
debido a que al no sugerir nl indicar D3 |la Impregnacién de un monémero en
ja superficle de la estructura de espuma, tal y como lo hace la presents
Invencién, no existe razén alguna para pensar que una persona configuraria
una serie de etapas que si Incluyera las relvindicadas en la presents
Invencién, esto es, aplicar una solucién o dispersién de espuma de
mondémero de material superabsorbents a uno de los lados opuestos del
material de espuma.

En conclusién, la presents Invencién sl tiene nivel Inventivo puesto que nl
cada uno de los documentos citados como anterloridad ni ninguna
combinacién de los mismos llevaria a una persona versada en la materia a
incorporar un polimero formador de pelicula en una estructura de espuma
polimérica absorbente de la forma relvindicada en la presente solicitud.”
(Folio 161, pamafo 2 — Follo 183, parmafo 2).

La Oficina:

En primer lugar, la Oficina requiere aclarar que se cometié un error totalmente
involuntario al escribir como anterioridad D3 el nimero US5338766, pues el
documento sobre el cual se hizo todo el andlisis a lo largo del tramite comespondio
al D3 con nimero EP0203208. EIl seiior solicitante puede comoborar esto al
dirigirse a los follos 120 a 122 que incluyen la copia del documento EP0293208
desde siempre estudiada y que verdaderamente contiene resaltados ios pédrrafos
que se incluyeron a lo largo del estudio de la presente solicitud.

Dado lo anterior, se reconoce que hubo un error Involuntario que ocasiond
confusidn al sefior solicitante.

El documento D3 que se estudid nuevamente sigue siendo el niimero EP0293208
del cual se anexaron las copias desde el primer concepto técnico No. 882,



De todas maneras, después de estudiar reiterada y minuciosamente el documento
D3, la Oficina reconoce que el método incluido en él no se anticipa ni es
equivalente al método formulado con la solicitud en estudio, dado que ahora se
comprende claramente que las ensefianzas de D3 sl comesponden a la
impregnacién y a la dispersion de un monémero pero que finalmente forma
particulas poliméricas como grénulos, polvos y fibras que no tienen nada que
ver con polimeros formadores de pelicula 0 una espuma como se estd reclamando
con la solichud en estudio. Ademas, D3 no divulga de manera equivalente la
secuencia de etapas que se propone en el método de la solicitud.

5. CONCLUSION

Por lo anteriomente expuesto, se RECTIFICA el Concepto Técnico No. 1835
comespondiente al astudlo de fondo definitivo (Follos 133 a 138), en consacuencia
se recomianda CONCEDER el privilegio solicitado para las relvindicaciones 1 a 8
(Follos 120 a 131).
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Resolueidi®” 7021

Por la cual ss resusive un recurso de reposicidn

Rad. 00-084171 | 28614

ELSUPERNTEIDENTE*IIDUS‘IIIIAYGOIEEIO
en ejercicio de sus facultades legales, en especial de las que se corfirieron en los
articulos 4, nm24deldeaw2153&1992ymddcm0mm
Adminigtrativo, y

PRIMERO: Que mediante Resolucion 34292 de 21 de diciembre de 2005, la
Superintandencia da Industriay Comercio negd el privilsglo de patento de invencién a
la creacién denominada; "ESTRUCTURA ABSORBENTE POROSA CON ALTA
DISTRIBUCION DE LIQUIDOS Y METODO DE PRODUCCION”. -

- SEGUNDO: Que mediante escilo radicddo en eeta entidad el 23 de enero de 2008

bajo el nimero 00084171 00000007, o doctor Emilio Farrero, en su calidad de
apoderado de la socledad SCA HYGIENE PRODUCTS AB, interpuso recurso de
wmmnamm&mhMMn con el abjeto de que
urumuelnmombmdnpmtluﬂy en su luger, se conceda el privilaglo de
paterte solictado.

TERCERO: Que el recurso a que deMIMaemmmom
&n sintesis, de la sigulents manera:

Manifiesta e! recurrente, en primer téarino, que 88 ha violado el articulo 45.de la
Dacision 486,-puesto que de la lectura de esta disposicidn y de la contenida en &
numeral 1.2.2.3 de la Circutar Unica, kia por esta Superintendencia, “se puede
concluir que el bien el articulo 45 de la Decision 486 ordena a las Oficinas de
Patentes de los Palses Miembros efectuar dos 0 més exéimenes de patentabilidad
antes de tomar una decisiin final, la Circular Unica al reglamentar dicha norma limitd
 dicha facultad a dos eximenes de patentablBidad méximo y condiclond el segundo
que ol solicitants hublera efeciuado moliificaciones al caphulo reivindicatorio en la
reopuuudmalpnmoﬂdodefondo
l

‘Mmmuhh*hmm'bhmmhmaubm.
o8 decir, la circular Gnica, s claro que la misma fue violada por su Despacho al no
expedir un segundo oficio de fondo toda vez que con la respuesta dada al primer
oﬁdodobrdnmlwrﬂndulnbhn‘fodlﬁudoduplhbmmm

*Por lo tanto, hﬂpdchndehwuﬁnaqulmpmdamhumhranhy
por consigulents el articulo 45 de la Decision 486 &l negarie a mi representada la
posbidaddaquouofeﬂnnunuguidonmmdopuhnhbﬁadmulm
capituio relvindicatorio cuyos resultados fueran susceptibles de ser controvertidos 8
Mdohngpum-unmdlrbdam
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE'INDUSTRIA Y COMERCIO

resopeR” 7021

Por la cual se resueive un recurso de reposicion

Rad. 00-084171 28814 .

“Esta flagrante omisidn de su Despecho resulta especiaiments violatoria de (a
lagisiacitn apficable al trimite de las eolicitudes de patente pues no solaments
contraviene las normas anteriormente citades sino que pesa por ato que ¢l segundo
examen de patentabliidad no es una feculted de la Administracién sino un derecho
del solictanie que e deriva de lo sefialado por el ordenamientio legal y del pago
anticipado que el mismo ha hecho para que se efectde o] examen de patentabllidad
domnlhlhﬂmboﬂnnhupmﬂuboporhwnmwmwhy
articulo 45 de la Declsion 480)". ,

Agrege el recurrenis, ademés, que “Se debe tener en cuenta que el objetivo de lo

. precepiuado por el articulo 45 de la Decisidn 488 es el de darle la oportunidad al
solicitante de discutir con la Administracion cuaiquier inquistud o duda que esta (ltima
tenga con respecio a la patentabilidac: de la invencién relvindicada y que este
principlo es el que precisaments recoge la circular Gnica al safialar que si la materia
relvindicada cambia, esio es, se presenia un nuevo pllego relvindicatorio, ia
Administracién debe expedir un segundd oficio da fondo.

“Por lo tanto, tanto ¢! articulo 45 de la Decisidn 486 como la Clrcular Unica estén
dirigidos a panmitir una retroalimentacién entre el solicitante y la Administracién de
manera tal que s como consacuencia de un estudio de patentabilidad el primero
modifica su soficiud se le otorgue la posibifidad de que el nuevo pllego relvindicatoric
también sea estudiado y de que ise conclusiones de dicho estudio puedan ser
nuevamentes discutidas por el solicitants.

'Shomhm.mdpmbm.*mﬂ“ﬁnmﬁadwﬁhnhm
solamente porque a pesar de haber modificado la solicitud no ee expidid un segundo
oficio de fondo sino porque la Administracion decidib al expedir Ia resolucidn aqui
Impugnada modificar el fundamento de las objeciones de patentabilidad.

“En efecin, su Despacho no solaments je abstuvo de expedir un segundo oficio de
fondo, tal y como Io ordenan las normas ¢itadas sino que al expedir ka resolucién ach
impugnada decidid negar la patenta por razones diferentas a las expussias an el
primer oficlc de fondo, ¢8 deckr, por. razones que nunca fueron puesias en
conocimiento del solicitants.

“De esta manora, la violacién de las nomhas qua regulan el trdmita de las soliciudes
de patente resulta ain més grave por cuanto la misma concuica los derechos
fundamentales al debido proceso y al derecho de defensa de mi representads,
embos consagrados en la Constitucidn Naciona!.

“Como prueba de lo anlerior, me permilo citar a continuacidn el aparte de la
Resolucidn impugnada en ia cual su Despacho reconoce que la objecidn formulade
* an el primer oficlo da fondo no resulta pertinents, ta y como 1o demosird el solicitants
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Sude CAN: Tr. 40A No. 38-50 Conmautwdor; 350840
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en la respuesta al primer oficio de fondo:

‘eabe anoter que revisados nuevamenis los documanios e delermind que
combinaciin comects que sfects ol nival iveniivo de & estruciura poross
absorbents s D2 y D3, porque...’ '

*De acuerdo a lo anterior, ol ademds de ia modificacién efeclusda al pliego
relvindicatorio por ml representada su Despacho habla llagado & la conciusién de que
las objeciones iniclales no eran procadentas pero que habia otras que podrian afectar
la patentabliidad de la Invencién, un segundo examen de fondo debid haberse
proferido por su Despacho con el objeto de dar al solicitante la oportunidad de
responder a dichos ‘nusvos’ argumentos y de no coartar el derecho a la defensa, al
negar directamente la soficitud.

Wlsanwbmms.w"wmnlmawwmrh
resolucién impugnada”,

Luego de transcribir el articulo 18 de la Décisién 486, manifiesta que “Esta norma fue
emineaments interpretada por su Despacho al expadir la Resolucidn aqul impugnada
por cuanto la invencién reivindicada por mi mandante no sé deriva, de manera cbvia
y avidente, de las anterioridades citadas por su Daspacho, razdn por ia cual la
presenta invencion sl iene nivel inventivo y pueds ser abjeto del priviegio de patente.

'EnM.duwmrﬂhthmthwm
Despacho respacto a la falta de nivel inventivo de la presente invencién...

]
“Segiin ese Despacho, el problema técnico que motivé el desamollo de la estructura
absorbente de la presante solicitud, ya habla sido identificado por el documanto D2.
Con respecto a lo anterior, resalto que &l bien el problema técnico resuelto por la
presante invencién podia ser ampllaments conocido en el drea de los productos
absorbentes, asto no significa que la solucién propuesta por la presente invencion lo
fuera o que |a misma sa derivara de manhera obvia de los documentos citados en el
estado de la técnica, puesio que una perbona versada en la materia, partiendo de las

ensefianzas de dichos documentos, mhubrhlbnadoahmmmul
mlvhdlcada

“En efecto, la presente invencién mrdom una inanera claramente diferente de
aplicar un material superabsorbents a uha estructura de espuma absorbente.

D2 ensefia la disribucién de particulas supersbsorbentes en una estructura a base
de espuma para proporcionar un gradisnte de concentracién. Este documento no
sugiere la forma de incorporacién de! material suparabsorbente propuesta por la
presents Invencidn. )

Sads Canirc: Carrera 13 No. 27-00 Plsce 2,6, 7y 10
Conmulador: 3820840
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“Por ol contrario, la presente invencitn, como 30 reivindica en la relvindicacién 1,
aspacifica una astructura shsorbents en la forma de una espuma polimérica de caida
Mummmmmwmmwmhmmmo
polimero formador de pelicula. !

“Esta caracteristica hace posible que el material superabsorbente se distrbuya hacla
abajo deniro de! sistema de poros de la éstruciura absorbente, de tal suerte que se
forma un gradients de concantracidn del matarial superabsorbents.

No hay Indicacisn aiguna en el estadd de la ticrica acerca de la aplcecidn y
distribucidn de un material superabsorbenie en esta forma en una estructura
polimérica de espuma y por lo tanto, [a invencidn reivindicada es inventiva sobre el
arta previo.

"Cuando ese Despacho reconoce que D1 y D2 no afectan el nivel inventivo,
argumenta que sl bien es clerto que D1 no ensefia la Incorporacin de un material
superabsorbents al material de espuma, esta enseflanza es convencional como bisn
lo musstra D2 y D3. De acuerdo a lo antes expuesto, se puede decr que le
incomporacidn de material superabsorberite en forma de particulas es conocida en el
arts, pero no e pueda afimar que la técnica aqui revindicada, esio es, incorporacién
de material superabsorbents, el cual es un polimero formador de pelicula o una
espuma, no tenga nivel inventivo. ]

“De acuerdo a las observaciones da su Despacho, con respecio a la combinacion de
los documentos D2 y D3, considero que dicha combinacidn adlo lievaria a uma
persona versada en la maleda técnica e aplicar paticulas de un materal
superabsorbente en un gradients da concentracién (como se ensafia en D2) en una
espuma polimérica superabsorbente (como ia ensefiada en D3), paro NUNCA de la
forma y bajo las condiciones acé relvindicadas.

“Reapetucsamente, ponemos de preserite a ese Despacho que de acuerdo con la
autorizada interpretacion que del articulo 18 de la Declsidn 488 ha efectuado ol
Manual Andino de Patentes, comesponds al examinador Indicar de manera
susteniada las razones por las cuales la invencidn carece de nivel inventivo, evitando
asl la posibilidad de que se emitan juicios subjetivos al respecto y de que se imponga
alaollﬂnhhumndldonddedmﬂarporqﬂwlmﬂdnslmm

Hace énfasis el recurrents, mnnheﬂnalmusmmmm.mqm
este “no menciona ni suglere |a apl n de un polimero formador de pelicula a un
material do espuma que genere resultado el gradients de distribucidn de
matsrial superabsorbents. f

Sede Caniva: Carrers 13N0. 27-00 Plca 2,8, 7y 10
Conmutador: 3820840
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*D3, en efacin, ansefia una espuma polimérica superabsorbente, donde el mondmero
y ol agente de reticulacién son expandidos por ia accién de un agente de soplado y
un solvente adecuado y que reaccionan psra formar una espuma polimérica
superabsorbente que tiene canales de Intercomunicacion sustanciaimente continuos
y una alta relacién drea de superficie a peso. En consecusncia este documento
. solamente hace referencia a la obtencién de una espuma polimérica con dichas

caracteristicas pero no a la incorporacién de un material superabsorbente a la
esﬁudumdeenpumadotnlmnemquqnhfamaungrﬁbmdamm
an la direccién z def espesor de la estructura.

"Adicionaimente, con respecio a D3, ess Despacho afima que el solicitante estd
efrado cuando dice que D3 no afecta el nivel inventivo de ia presents solicitud y dice
en la resolucién que: ‘El polimero hinchable higroscopicamente puede ser usado en
varias formas tales como granulos, polvos, fibras, efic. Ademés, los polimeros
hinchables pueden ser combinados con el material de absorcidn en numerosas
formas, incluyendo por ejemplo, ... por impregnacién de ls esponja con un monémero
de polimero hinchable higroscipicaments y entonces permitirie ser incorporado enla
espuma subsiguiente a le polimerizacién y reacclones de entre cruzado que tienen
lugar en ese estado’. Esta Gitima Informacién habia sido también referenciada por el
examinador en el Oficio No 5821 asl: D3, pégina 3, lineas 20-40.

*Sin embargo, qtluulumrhalnndhdewbespadnwbmdhdndequul
revisar [a anterioridad D3 (US 5338788) y especificamento las lineas citadas por su
Despacho, salla a la vista que lo manifestado por mi representada en e! memorial de
respuesta al oficlo No 5821 es clerto, puesto que a lo largo del texto de D3 no se

hace mencion a este hecho y particularments las lineas citadas por el sefior

. examinador no comesponden a la anterioridad citada como D3. Anexo copla del
documento D3 para su mejor entendimiento.

“En este orden de ideas, ademés de o expuesto anteriormente y contrario a lo
afirmado por ese Despacho, es posible conclulr que D3 no suglere la técnica de
impregnar uria cara de ia zona de almacenamiento con un mondmero que luego a8
polimerizado, de tal forma que se presante un gradiente de concentracidn de
superabsorbents a travis del espesor, jo cual constituye el cbjeto de la presenie
Invencidn. Por lo tanto no afecta ni solo ni en combinacién con D2 el nivel inventivo
de la presents invancién, puesto que una persona medianaments versada en la
materia solo podrfa haber implementagio, partiendo de dichas anteriorikiades, ia
Incorporacién de particulas de superabsorbente (D2) en una estructura de espuma
como la ensefiada en D3.

“Con respecto al método de la relvindickcidn 8 y continuando con los argumentos
anteriormente menclonados, iguaimente es posible concluir que la combinacidn de
bsdocummhnMyDSmhnﬂanaqnpamvamdunhmahﬂaﬂmbaa
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desarrollar dicho método. Lo anterior, debido a qua al no sugerir ni Iindicar D3 la
impregnacidn de un mondmero en {a superficie de la estructura de espuma, tal y
como lo hace la presente invencidn, no exdete razdn lsguna para pensar que una
persona configuraria una serle de etapes que of inciuyers ias relvindicadas en la
presonts invencidn, esio es, apilcar uca solucién o disparsién de sspuma de
mondmer de material suparabsorbents & uno de los iades opuestos del material de
espuma.

"En conclusidn, Iaprmhlnwnbnlllnmllmiwwubmmmm
de los documentos citados como arerioridad ni ninguna combinacidn de los mismos
Bevaria & una persona versada en la maderia & incarporar un palimero formador de
Nhnmummmmmmmdahmm
en la presents solicitud”

wmmmmuubmwmdmawwmcmm

Administrativo es preciso resolver iodas las cusétiones que hayan sido pianteadas y
hqmummnnﬂmddmmhsmm

NORMA APLICABLE !
El articulo 14 da In Decision 406 expedida por la Comialiin da la Comunidad Andina

" establece que: "Los Palses Miambros otorganin patanies para ias Invenciones, tean

de producio o de procedimianio en todos ins campos de la tecnologia, slempre que
sesn nuevas, fengan nivel inventivo y seian susceplibes de apicaciin industriar”.

Con relacién a la novedad dispone el articulo 16 de la misma normetiva comunitaria
que, "Una Invencién se considerard nueva cusndo no asti comprandida an el astado
dela técnica. El estado de la tdenica comprenderd todo lo que haya skdo accesible ai
piblico por una descripcién escrita u oral, utiiizacin, comerciaiizacion o cuakquler
Mmdbmdahﬁiammdthdommmmm
de la prioridad reconocida.

"Séio para ol efecio de la detarminacidn de la novedad, también se considerand
dentro del estado de la tijcnica, el contenido da una solicitud de patante en trdmite
ante I oficina nacional competente, cuya facha de pressntacién o de prioridad fuese
anterior & la fecha de presentacion o de prioridad de fa saliciud de patente que se
estviese axaminando, siempns que dicho contenido astd incluido en la solicthud de

m-mmmumommmummnd
articulo 40°.

Por su parte, el articulo 18 de la Decigién 488 sefiala” “Se considerard que una
Mnﬁunnlwlhmﬁn.qunmddoﬁdommm

Hﬂtﬁ.ﬂlhﬂ-ﬂhllfﬂo
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on la materia tdcnica comespondients, ess invencién no hublese resultado obvia ni se ¥
hublesa derivado de manara avidenta del estado de s técnica”. . __*
EL CASO EN ESTUDIO
Exarinado nuevamente al expediants al que e refiere ests tnimite administrativo se
advierts que el objeto de la solicitud lo , 88g0n ol restamen de la miama, .
“una estructura porosa absorbenie pama de pafial pantaldn, una guarda .
de incontinencla, ntn-lhunlmuhlhr. * (verfolio 1 vuelio). 8

Mas especificaments ol objeto reivind mﬂammmmmnlam
un articulo absorbenta tal como un pafal; pafial pantalon, etc., que comprende una
upumconminldnquueupmdodhumdmm También e refiere a un
mibcbdepmduedbndemarﬁulopwrbuﬂamemnﬂommm
aboubunhdamdomnhhm

mnlﬂedndmumnhenpﬂmrﬁlmﬂiomnhavbMDdaHMbﬁdah
Decisién 480, “puesto que doe la lectura de esta dispoaicidn y de la contanida en el
nisneral 1.2.2.3 de |a Clrcular Unica, ida por esta Superintendencia, "se pusde
conckilr que sl bisn el articulo 45 de g Decision 488 ordena a laa Oficines de

Patanies de los Paises Miembros

antes de tomar una deciéidn final, la
dicha facultad a dos eximenea de

que el soficitante hublera efectuado mad

respuesia dada al primer oficio de fondo.

dos 0 més exdmenes de pateniablilidad
Unica al reglamentar dicha normia limitd
méximo y condiciond el segundo a
nes al caphulo retvindicatorio en la

[ entonces, aln bajo ios Eneamientos de

la norma méis restrictiva a este respecto, es decir, la circular dnica, es claro que la

rrhmll.nviohchporubelpndnnlnoupedlr

vaz que con la respuesta dada al

un segundo oficlo de fondo toda
oficio de fondo ml representada habla

modificado ¢! capitulo relvindicatorio, lo tanto, (a expedicidn de la Resolucisn
aqullnumadavbbhdruhrﬂﬁayp&frwﬂuhrhdaﬂhhﬁdohwn
488 al nagarle a mi representada la idad de que se efeciuara un segundo
examen de patentabliidad sobre el n capliulo reivindicatorio cuyos resultados

. ﬁmnsuseapﬂbladeseruonhwarﬂdof a fravés deo | respuesta a un segundo

oficlo de fondo...

Sohtnmuﬂahnhumlhmcjnmhrm.cmbmbmmnd
recurrente an su escriio de recurso, cuandgo la Oficina nacional lo estime nacesario y
para i0s fines de patentablidad ee “podri nolificar sl solicitants dos o més veces®.
También es cleo que a la luz de la Circular Unica expedida por ests
Superintendencla “(...) En caso de fjus el soliciante en su respuesta al

requerimiento, modifique el capiiulo retvindicatorio o ia descripcién de la inyencidn
ntendentia

que pretende proteger, la Superl

padré notificario nugvamente y por una

"Sade Cenir: Carvara 13 No. 27-00 Plece 2, 8.7y 10
Suds CAM: Tr. 40A No. 35-80 Conmulsdor. 3538480 -
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vaz" (Circular Unica, 1.2.2.3., sobre Propledad tndustrial).

En of caso en esiudio se efectud exaren de fondo de la soliciud ol cual fue
rasiadado el soficants mediants Oficlo 06821, el cual se hotifiod mediants fiacion
en lista de focha 14 da Juko de 2005.

Ahmmﬂmdamunmibnudbmbuuhd&dooﬁhde%ymeha
presentd formulsio de modificaciones que comprende un nuevo capfiulo
mwndmﬁo

Mlasmympﬁmbnmmmm.nelmm“mmn
* una nusva comunicacién con fundamento en lo previsto por el articulo 45 de la
Decisidn 488. No obstante, no debe dejarse pasar por alio que, en todo caso, se

trata de una posibidad de requerlr que $e radica en cabaza de la Oficina nacionsl

competente que es la que finaimente decide &l hay o no lugar a esa segunda
notificacidn, tenlendo en cuenta la necesidad de una nueva notificacién con miras al
axamen de patentabiidad.

Aclarado o anterior, ha de verse las razones de cardicter técnico que lievan al
recurrente a Insistir en la patentabiidad de la materia reivindicada.

)

Sefiala el recumants, luago de transcribir'el articulo 18 de la Decisién 486, que “Esta
norma fue eméneaments interpretada por su Despacho al expedir la Resolucion aqut
impugnada por cuanto la invencion relvindiceda por mi mandants no se deriva, de
manera obvia y evidents, de las anterioridades citadas por su Déspacho, razin por ia
cual la presents invencion sl tiane nivel inventivo y puede ser objelo del privilegio de
patents. En efecio, deseo expresar mi total desacuerdo con las razones expussias
por ese Despacho respecto a ka falla de nivel inventivo de la presente invencion...
Segin ese Despacho, elprobmumlboqnmﬁvbddaambdahumldum
absorbente de la presents solickud, ya habla sido identificado por el documento D2,
Con respecio a io anterior, resalto que i bien el problema tdcnico resusito por [a
presents (nvencion podia ser amplamente conocido en el 4rea de los producios
absorbentes, esto no significa que la sofucidn propuesta por la presents invencidn lo
fuera o que la misma se derivara de manera cbvia de los documentos citados en el
estado de la técnica, puesto que una na versada en la materia, partiendo de las
ensofianzas de dichos documentos, no legado a la esiruchira absorbents aqul
reivindicada. En sfecto, la presante Invencidn proporciona una manera claraments
dﬂmhdoaplmrunmhrlﬂumhnrhrhaumm«mm
absorbente”.

&bmedawnbddmdahdechoquehnmmmndem
capliulos retvindicatorio y descriptivo de | solicitud y considerados los documentos
del estado de la técnica tomados cbmo relevantes para la definicién de la

I
! Sede Cosboc Carresa 13 N0, 2700 Place 2,5, 7y 10
! Buda CAN: Tr. 40 N 36-50 Conmuladior: 3520840
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patertabiidad, particularments el EP 0478011 (D2), admits esta oficing
que ol bien es conocido &l problema tenico, una persona nonmaimenis versada en la
materia no podria dervar de dicho a nl ol producio ni el método

propussios como patentables an la ol an estudio, pussio que an D2 so hace
mancidn de particulas supersbsorbentss n diaposiciSn de gradiente-en direccidn z
dal absorbants, pero no do s & de una aspuma o de un polimano
fcmndordapeluhqmmbumwnmdwmdhﬁdnzdd
cuarpo absorbents. |

Can relacién a la manestackén segin ia dual “Cuando ese Despécho reconoce que
D1 y D2 no afectan el nivel inventivo, arfpumenta que ¢! blen es clerto que D1 no
ensefia la incorporacién de un meterial superabsorbante & materal de espuma, este
ensefianza es convencional como bien i muestra D2 y D3. De acuerdo a lo antes
anwodﬁqthdemwmmm
de pasticulas es conockia en a arts, no se puade sfirnar que la técnica aqui
reivindicads, esto es, incomporacién de imaterial superabsorbents, ol cusl es un
poilmero formador da peiicula o una sspuma, no tenpa hivel inventivo. De acuerto a
les cbeervaciones de su Deepacho, éon respecih a la combinacién de los
documentos D2y D3, considero que dichh combinacitn sdio levaria a una parsona
versada en la materia ticnica a apiicar paiticulas de un matarial superabsorbente en
- un gradients de concentracidn (como se bnsefia an D2) en una espuma polimérica
superabsorbents (como la ensefiada en|D3), pero NUNCA de la forma y bajo ks
condiciones acé revindicadss...”, admite psta Oficine que los antecedentes D2 y D3

sl incluyen enseflenzas sobre de materiaies supsrabsorbentes y que
pasticularments D2 menciona una n gradual de dichos materiaies en
dirsccifn z del cuarpo absorbents. Sin , Riogo de estudier nuevaments los
documentoe D2 y D3, sa ancuentra que pn D2 sa hace mencidn de particulas, ain
embargo en ninguna parte da tales hay sugarencis o ansefianza aiguna

sobre polimeros formadores de peliculas p espumas coma se esti proponlando con
la invencidn en estudio. Ademds, el docimento D3 hace mencidn de un método de
impregnecion de una dispersidn de url mondmero superabsorbents, pero esta
dispersidn no commesponde a un polimeso forrhador de peliculas 0 espumas sino qua,

por el contrario, luego de la poll iambién se forman porcionas poliméricas
samaejantes a particulas, lo cual no jona el problema técnico de blogueo de gel.
Da hecho, no hay augerencias nl on D2 nl D3 que permitan a uns
persona nomeimente versada en i matelia desarroliar un produci equivalente al de
la soficitud an estudio, cuyo inia prasenia un gradients de conceniracién

" ¥ que luego de polimerizado forme una pelicula o una espuma on las paredes del
muterial absorbente que constituye la zoha de almacenamianio de liquido.

Hacs énfasls ol recurmente en cuanio a que el antecedents US 5338768 (D3) 'no
menciona ni suglere la aplicacin de un glolimero formador de pelicula a un materiad
deupumquemmm el gradients de distribucién de material

Suda Corimx Corrars 13 No. 2700 Pisos 2,4, 7y 10
Sucie CANE Tr. 40A No. 33-30 Conmutadir: 3EX40
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superabsorbents. D3, en efectn, ensafia une sspuma polimérica superabsorbents,
donds el mondmero y el agente de reticidacidn son expandkios por la accidn de un
agente de soplado y un solvente edectiado y que reaccionan para formar una
espuma polmérica superabsorbents fiene canales de Intsrcomunicacion
sustancisiments continucs y una sita n érea de superficle a paso. En
consecuencia este documento hace reforencia a la obtencién de una
eepuma polimérica con dichas pero no & la Incorporacidn de un
material superabsorbents a la estructura de aspuma de tal manera que este forme un
gradients de concentracidn en la direccii z del espesor ds [a estructura...”

Aummmumu.mmmmwma
ia Oficina &l citar como anterioridad D3 & nimero de palents US 5333708, puesto
que ol documenio sobre el cual s fodo ol andfiels a lo largo del timite
correspondid al D3 con nimero EP Lo anterior se puede cormoborar si se
mira ol contanido de los follos 120 a 122 dal expedients donde 28 incluye una copla
de dicho documanio.

: | .
El documento D3 conaldersdo entonces paru ¢f anterior y este andiiske sigue siendo
al EP 0203208 del cual se anexaron copiés desde e primer concepin técnico (962).
De todas maneras, lvego de un nuevo examen de su contenido se advierte que al
método allf divuigedo no anticipa nl es!equivalente al método formuiado con la
soliciud en estudio. Lo anterior por cusnio las ensefianzas de D3 corresponden a la
Impregnacionyy a la dispersin de un monimero pero que finaiments forma particulss
poliméricas como grinuios, poivos y fibrad que no tienen nada que ver con polimeros
formadores de pelicula o una espuma coma se esti raciamendo con la soflcitud on
estudio. Ademdas, D3 no divuiga de equivalents la secuancia de stapas que
$8 propone en el método ghora reivindicado.

Porbanubrmnmm&mudmhmhdcdwndamy
cOmo consecuencie conceder patenie a la estructura absorbente y método
relvindicados con la presents solicitud. !

1

.E.ulim

ARTICULO PRIMERO: Revocar la decisin contenida en la Resoluciin 34202 de 21
de diclembre de 2005 por madio de la cus! se negb una paterte de Invencién.

ARTICULO SEGUNDO: Otorger lo de patente de invencion s la creacitn
denominada: ‘ESTRUCTURA ABSO POROSA CONALTA
DE LIQUIDOS Y METODO DE PRODUGCION".

Seda CAN: Tr. 404 No. 25-00

Yokt pysicgovcn el
Bagosl D.C. - Calnmiig

Setle Cantrer Corvess 13 Mo, 27-00Place 2. 8, 7y 10
[ ——
Fax 322008, Lma 800010 188 -
Inkiic.avn
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SUPERINTENDENCIAYER
SUPERINTENDENCIA DE [NDUSTRIA Y COMERCIO !
Porhwalumudnqnmdem
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Rad. 00-084171

Clasificacién IPC: ABIF 1316

Reivindicaciones: 1 a adoblflolu: 129 a 131
Titular: SCA HYGIENE PRODUCTS AB

I
Domicifio: Gotaborg ~SUECIA- |

. Inventores: Shabira Abbas, Eva Srdmbom, Camills Semm, Asa Ostman y
JaatheAnnemnn. ! ' .

Priorided: 99030728 Fecha: 30 doagosio de 1060 Pals: SE
Vigencia desde: 28 do agosin de 2000 Hasta: 28 de agosto de 2020

ARTICULO TERCERO: El titular tendrd log derechos y las obligaciones establecidos
on la Decisién 488 de la Comisién de la Comunidad Andina y su privileglo caducard

:hw;ﬂﬁomptmihwhdhﬂmmwwnm

ARTICULO CUARTO: Emduuhgmpumuﬂudemmﬂyd
wﬂﬂudodom.pmhllaamc?nulnbllbmdamm.

ARTICULO QUINTO: Notificar parsonakhente el contenido de esta resolucién al
doctor Emilio Fermero, en su calidad de apoderado de SCA HYGIENE PRODUCTS
AB, 0 a quien haga sus veces, copla de la misma, advirtiéndole que
mohmmmdemwmﬂwpo{mmwnvhmm.

Dada en Bog%gl:w 27 1R, .10

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO (E

 Deshidsnset 12 |

~ -

Emikio Femero | y

Camrera 4 No 7235 o E

Bogot D. C. .
Sada Corvo: Camurn 13 No. 27-00 Pleos 2.5, Ty 10 P
Suda CAN: Tr. 400 No. 33-50 Conmutacor: 3520840 )

Fax S5226 98, Lines 0000010 168
Hmﬁﬁn o-mk noBsicaov co
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Tporintondoncia do Chndusivia yy Comercio
M‘M‘Mw
LA Hypiome Broduots CHCB
Retrdory, Fisscia

CH lo Cronoitn denominada:

"Butsuctura absorbents porsa con alls distibucion de liuidos y melods daproducoion”

Qlnsandonfay):

0‘”’7‘"

Contifonds SVo:25674
an i ool DELF 13/15 8 Poivindioaci

do Katondas DVipanss Dascda: 28/08/2000
Fastun: 28/08/2020

Beomidod V. SE 9903072-8 30/08/1999

R b swhoiud do Sattnis ds Prvencitn HYo 0 64171 awmple con los
rapuisite frovia e by diposiciones lapales vipent, Peasolocisn Ho. 7024
o 27/03/2006, en lubimonic de ollo se sirnpie lo firme del fancionaric
comaiind y of islls do wis Enntided,

Siponintondonts do Pndustnia y Comerais



