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Referencia Expediente No 00-064.176
Asunto Solicitud de patente para ESTRUCTURA

ABSORBENTE EN UN ARTICULO ABSORBENTE Y
METODO DE PRODUCCION DE ESTE

Solicitante S8CA HYGIENE PRODUCTS AB
Fecha de solicitud 28 de agosto de 2000

Publicada en la Gaceta No 517 del 27 de Junio 2002

1 Yo, Emilic FERRERO, 1dentificado como aparece al pie de
m1 firma, actuando como apoderado en el asunto de la referencia,
atentamente, solicito se efectie el examen de patentabilidad de
la solicitud en referencia seqgfin lo establecido en el articulo 44
de la Decisidn 486 de la Comisidén de la Comunidad Andina Para
tal efecto presento junto c¢on este escrito el recibo No 02-
80,899 por valor de $318 000 00, gue corresponde a la tasa fijada
segin lo dispuesto en la resolucién No 44691 del 31 de diciembre
de 2001

2 Rueqo atentamente a la Seflora Jefe se sirva ordenar que

8e anexe este recibo, para que se efectlie dicho examen y se
continde con el tramite de la solicitud

Bogota, !ﬂ DIC ZIIB?
&l—-—-e___;‘

EMILIO FERRERO
T PA No 31 929

COLO 11256 801 042 8
JBP/JFR/ID-000668/WPC11256

NI T 860 041 367-3



RECIBO OFICIAL CE CAJA 02 -

FECH. '

A

( '.I"Ill.] lﬁiﬂin_tz.ﬂnmercio

SUPERIHIUSTRIA ¥ COMERCID
Radicaraon = Q0064174 O0OG0GOA

|
| Fecha (RD}: 2008-12-80 L7aM0s13
' t 002 PATENTES D

Tramte

2 NCIA
§ REGISTRD/ 53A PETICION !

Folios:

Dependencia: 2020 DIVISION DE MIEWS (REACTANES

RIT ¢ BOO174GBY-2

80,899
DICIENBRE 2 DE 2002

200 CONSIGHNACTION it

DEPOSITANTE TiPO PAED

BANCa CUENTA Na. PAGD FECHA PBD

Yr PASD

:EAVEL!ER ABOSADDS CONSIENACTON

- -

BANCO POPULAR  030-00110-6 7030338  02/12/2002

343 C O H C EP T O N8

28,771,000 20
I

3

EANT. RENTISTICD

CONCEPTD

————

TOTAL CORCEPTD

1 50005-0i-0% SOLICITUDES

50N

RESPONGABLE *

TRESCIENTOS DIEZ ¥ OCHD RMIL PESDS

112 PIC CAP-1 EXAMEN DE PATENTIBILIDA
TOTAL ¢

s |

Y

FECTBO DE CAJR APLICADD AL EXPEDIENTE Ho.

- A W w. W

Qo M2 80t _oyz €

318,600 00
$ 3t9,000.00

' ]
Carrera 13 No 27-00 Pisos 5, 7y 10

Conmutador 382 0840
Fax 350 5220
E-mail info@sic govco
WWW SIC gov CO
Bogota, D C, Colombia



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIOQ
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D C, 16 de mayo de 2005
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EMILIO FERRERO ofico g ¢ V2 172680 4
Apoderado
ASUNTO Radicacion 00-64176

Tramite 002

Evento 001

Actuacidn 430

Folios 013

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

1.

Documentos estudiados

Para el presente estudio se tuvo en cuenta el capitulo descnptivo que se
encuentra en los folios 2 a 15, los dibujos que se encuentran en los folios 21 a
22 y el capitulo reivindicatono que se encuentra en los fohos 60 a 63 que
comprende once (11) reivindicaciones

De acuerdo con el folio 52 de la solicitud en estudio, se considerara la pnondad
revindicada sobre la solicitud de Suecia No 9903070-2 del 30 de agosto de
1999

. Objeto de la invencion

La invencidn propuesta se refiere a una estructura absorbente en un articulo
absorbente, que comprende un matenal de espuma comprimida que se
expande al humedecerse La invencidn se relaciona ademas con un metodo
de produccion de la estructura absorbente y un articulo absorbente que
contiene |a estructura absorbente de acuerdo con la invencion

En la reivindicacion independiente 1 se define una estructura absorbente en
un articulo absorbente tal como un paiial, pafal pantalén, guarda de
incontinencia, toalla sanitaria, cubierta de henda, proteccion de camas, etc Y
que comprende un matenal de espuma compnmida (1) que se expande al
humedecerse, caractenzado porque el matenal (1) comprende al menos dos
capas integradas (2, 3, 4) que tenen diferentes tamafios de poro medio

En la reivindicacion independiente 7 se define un metodo de produccién de
una estructura absorbente en un articulo absorbente tal como un paial, guarda
de incontinencia, toalla sanitana, cubierta de henda, proteccion de camas, etc,
caracterizado en



Formar separadamente al menos dos matenales de espuma diferente que
tienen diferentes tamanos de poro medio,

Aplicar los matenales de espuma sobre la parte supenor de cada uno mientras
que no esté seco

Secar y comprimir las capas del material combinado de espuma

En la reivindicacion independiente 11 se define un articulo absorbente tal
como un pafal, panal pantalén, una guarda de ncontinencia, una toalla
sanitana, una cubierta de henda, una proteccidbn de camas, etc De la clase
que contiene una ldmina supenor permeable a los hiquidos (5), una lamina
postenor impermeable a los liquidos (6) y una estructura absorbente apiicada
entre ellos, caracterizado porque esta contiene una estructura absorbente (1)
como se revindico en cualquiera de las reivindicaciones 12 6

o Se busca mejorar la funcion de una estructura absorbente en la forma de un
material de espuma comprimida especialmente con relacidn a la capacidad de
adquisicion y distnbucion  Existe referencia adicional a un método de
produccion de una estructura absorbente

+ El objeto de la nvencién definido se catalogo como AG1L 15/60 y A61F 13 15,
segun la Clasificacion Internacional de Patentes (IPC)

3. Determinacidn del estado de la técmca

El articulo 16 de la Decisién 486 de la Comision establece “El estado de la tecnica
comprendera todo lo que haya sido accesible al publico por una descnpcion
escnta u oral, utihzacion, comercializacion o cualquier otro medio antes de la fecha
de presentactén de la solicitud de patente o, en su caso, de la pnondad
reconocida

Solo para el efecto de la determinacion de la novedad, tambien se considerara
dentro del estado de la tecnica, el contenido de una solicitud de patente en tramite
ante ia oficina nacional competente, cuya fecha de presentacton o de priondad
fuese anteror a la fecha de presentacion o de prioridad de la solicitud de patente
gue se estuviese examinando, siempre que dicho contenido este incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurndo ei plazo
previsto en el articulo 40 "

o Se consultaron las bases de datos con que cuenta y tene acceso la entidad y
se considero el 30 de agosto de 1999 como fecha para investigar ef estado de
la tecnica

¢ De acuerdo con lo establecido en el articuio 16 se determino el estado de ia
técnica y se encontraron los siguientes antecedentes

No | Documento No Titulo Fecha de
Publicacion
1 W09621680 “ABSORBENT FOAM 18 de jullo de 1996
MATERIALS FOR AQUEQUS
FLUIDS MADE FROM HIGH
INTERNAL PHASE EMULSIONS
HAVING VERY HIGH WATER TO
QIL RATIOS”
2 US5869171 “HETEROGENEOUS FOAM 9 de febrero de
MATERIALS" 1999




4. Evaluacion de los requisitos de patentabilidad

E! articulo 14 de la Decision 486 de la Comisién de ta Comunidad Andina
establece “Los Paises Miembros otorgaran patentes para las invenciones, sean
de producto o de procedimiento, en todos los campos de la tecnologia, siempre

que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industnal *

En cumphmiento con este articulo, se procedid a evaluar los requisitos de
novedad, nivel inventivo y aplicacion industnal con el fin de establecer ia
patentabilidad de la invencidn reivindicada en la solicitud en estudio

Evaluaciéon del Nivel Inventivo.

El art 18 de la Decision 486 de la Comisién de la Comunidad Andina establece
“Se considerard que una invencion tiene nivel inventivo, si para una persona del
oficio normalmente versada en la matenia técnica correspondiente, esa invencién
no hubiese resultado obvia ni se hubiese derivado de manera evidente del estado
de la tecnica "

Respecto al estado de la técnica

o En el documento W09621680 (llamado de aqui en adelante D1) se divulgan
matenales absorbentes colapsados de baja densidad que al contacto con
fludos acuosos, particularmente orna, pueden expandirse y absorber tales
fludos Estas espumas de baja densidad tienen un espesor expandido desde
6 a 10 veces el espesor de la espuma en estado colapsado Estas espumas
de baja densidad son elaboradas por polimerizaciéon de emulsiones de fase
interna elevada (HIPE) donde la razén de volumen a peso de la fase acuosa a
la fase aceitosa esté en el rango de desde alrededor de 551 a 100 1

o En el documento US5869171 (llamado de aqui en adelante D2) se divulga una
estructura de espuma polimérica (HIPE) de celdas abiertas interconectadas,
donde la estructura de espuma tiene por lo menos dos regiones diferentes
Tales espumas heterogéneas tienen vanas aplicaciones, tales como absorcion
de fluidos, aislante y filtrado

La invencion ademas se relaciona con espumas pohmericas absorbentes que
en contacto con fluidos acuosos del cuerpo pueden adquinr, distnbuir y
almacenar dichos fluidos

Estas espumas de la invencidn tienen por lo menos dos regiones distintas de
diferente densidad, composicion polimenca, propiedades de superficie y/o
morfologia microcelular

Esta invencién ademas se relaciona al proceso para obtener las espumas
heterogéneas por polimerizacién de una emulsion de agua en aceite de
elevada fase interna Y en un aspecto, el proceso uthza por lo menos dos
distintos HIPE, con cada emulsidn teniendo una relativa pequeria cantidad de
una fase oleosa y una gran cantidad de fase acuosa

Respecto a la solicitud en estudio

e Ei tecnico de nivel medio versado en la materia encargado de resolver el
problema técnico puede ser un ingeniero quimico que labore en la industna de
los articulos absorbentes y que atienda a planes de mejoramiento continuo
normaimente formulados por las empresas



o E) pnnoipio tecnico sobre el cual se fundamenta la invencion propuesta es !a
Incorporacion de una estructura absorbente que presente dos diferentes tipos
de poros en ella misma Esta caracteristca técnica ya ha sido lograda segun
se divulga en D2 y de hecho se logra desde el proceso de produccion ya que
se emplean dos fases acuosas internas de diferente corte y tamano de
globulos que al polimerizar resultan en diferentes tamafios de poro de la
espuma

Dado lo antenor, es posible afirmar que un tecnico de nivel medio versado en
la matena que conoce la importancia de mejorar las propiedades de
adguisicidn, distnbucidén y almacenamiento, podria desarrollar una estructura
absorbente con diferentes tamafos de poro medio teniendo acceso a las
suficientes ensefanzas contenidas en D2 Incluso s tiene en cuenta las
ensefanzas de D1, se veria motivado a reducir en lo posible en didmetro
haciendo la estructura absorbente colapsible

Asi las cosas, si el tecnico de nivel medio toma las ensefnanzas tanto de D1
como de D2 podria realizar productos equivaientes a los propuestos con la
presente solicitud Entonces, no podria afirmarse que exista un efecto
sorprendente ni un salto tecnologico sobre lo convencional

« Por lo antenormente expuesto, la invencion definida por las reivindicaciones 1

a 6y 11 de la solicitud, podria verse afectado en su nivel inventivo ya que se
denva de manera evidente del estado de la técnica y puede ser obvia para un
tecnico de nivel medio versado en la matena Por tanto, no cumpliria con las
disposiciones del articulo 18 de la Decision 486 de la Comision de la
Comumdad Andina

e En conclusion los requisitos de patentabiidad de la presente solcitud se
encuentran afectados asi

No.| Documento | Rewvindicaciones Afectadas | Requisito que afecta
1 W09621680
2 US5869171

Se anexan los apartes principales de las anteriondades en el documento adjunto

1-6, 11 Nivel Inventivo

En cumplimento del articulo 45 de la Decision 486 de la Comision de ta
Comunidad Andina, se le indica que debe dar respuesta dentro del termino de
sesenta dias contados a partir de la fecha de notficacén de la presente
comunicacién En caso de no dar respuesta al presente requenmiento, o sI a pesar
de la respuesta subsistieran los impedimentos para la concesidn, se denegara la
patente

ficio conforme a lo dispuesto en el numeral 5 2, literal e),
quinto del gitylo pnmero de la circular unica No 10 de 2001

>~ ’

DOR!S ELENA POLO CORDOBA (E)
Jefg de Division de Nuevas Creaciones

Notifiquese

19 W 2605

El dntenor requenmiento fue notificado por fijacion en lista, de fecha

CONCEPTO EXAMINADOR TECNICO
TECNICO No 672 Cédigo No 202042
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5,869,171

1
HFTEROGFNEOUS FOAM MATERIALS

115 18 1 divisional applicaton of Ser No 08/612 643
filed Mar 8 1996

FILLD OF THE INVLNTION

Iis spplation relales 1o flexible mcroporous, upen
celled polymuric foam matenals having two or more distinct
regions of different types of foam wicrspersed so as to
deliver & dosired mixture of prapertics in a single piece of
matenal

BACKGROUND OF |HE INVLNILION

Fexible open-celled polymerc loams are widely used for
energy absorption or msulation (thermal acousic,
mochanical), fliration absorpuon ot {luids and the like In
most cascs, the tvams duared tor these purposcs have
relatis Ll¥ homogeneous structures vomprsing cells within a
given size range joined by opun windows or hols to
achacent cells Among the vanious measures of such foams
that are rmporiant for cach applicahon are cell size/hole size
and distnibution, amsotropy, proportion of cell struls to
windows, 4nd parostty Amsotropy can anse from the rela-
uve deviation between the shaps of all the cells 1n the fomm
wd same geomele. kleal In ponorsl, work has been
duverted (o maksmg mams 15 hamogenwous #nd 1satropic as
possible with respeet fo cell size and shape and denwiy

Polyurethane toams having a range of densitics are known
malenals For example, the ntegral skin  flexible polyure-
thane toams have high densaly shin layurs thal wansition
gradudllv over 1-3 cm miv g lower dusity core romon See
Lar example Ashida, K, Twasaky K Iu Tlancdbook af Plasiic
toams , D drock A [T LD, Noyws 1995 Chapter 2, pp
56 6467 wcorporated heren by reterence [he overall
densities of such foams arc typically butween abowt 200 anl
1,100 kg/m® l'hese foams do not cxhubat distinet regions
having different composiional of microstruclural properties
within a siagle piece Typically thew. foams also have
mgher densiies larger cell sizes and/or lurger hole sizes
than foams which may be preferred for cortan applications

l'oams may be made from polvmer networhs which have
been entangled to form an mnterpenetrating network (IPN)
IPNs may exhibi some of the properties of both polymer
types See for example Odian, G & Pnnciples of
Polymerization , 3rd edition, Wiey-miterscience New Yark
1991, New York, pp 149-150¢ [PNy do oot inhereatly rulate
to contral over any features at a supramolecular scale (e g, ,
density ar cell size)

Laminatcs or sandwiches ol two or more layers ol foams
having diflenng properties are also well known See for
example, Gibson, L. J Ashby, M [ Cellular Soluls
Pergamen Pruss Oxford, 1988, Chapter 9 Termation of
such compasates requines an additional siep and may require
use of adhesive which may interfere with the luncioming or
weight of the foam composite and sersos a5 a polential point
of tailure

The development ol highly absorbent articles for use 48
disposable diapers, adult wncontinence. pads and brels and
sanary paphins, 1s the subject of subsiantial commercial
terest [he ahiluy of such products fo acquire, distribute,
wnd store fluds such as e found m bady oad ues (e g,
ure swioal feces aixl measen) 1s obnimly citical 1o ther
fmnchion Thstoncally 1his has been primanly achieved by
using a combmation of cellulosic fibers and mterspersed
superabsorbent particles (gencrally lightly crosslinked par
tally neutralized polyacrylx acid that lorms a pel when
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exposed 1o frec waler) 1his approach has, howover, encoun-
red a number of difficulties m achieving eflicient removal
al fludd from the body ol the wearer ad storige away from
the wearer 0 part due fa the difficulty m contralling and
mantawning the appropriale blund of particulate and fiber to
provide the desired degree ol capllary thnd transport and
core integrity and Hexitility

Other absorbent matunals capable of providiag capitlary
flerd tramsport urlude curtan types of palyineric fo s m
ahsorfwmt artiles [or the purpse of wnbiluny  wiching
and/or rutaining aqueous body fluids. See tor example, U 5
Pat No 13,563,243 (Lindguist), ssued Ieb 6, 1971
(absorbunt pad for dupers and the Lke where the primary
absorbent 13 a hydrophilic polyurcthane toam sheet) U S
Pat No 4 554,297 (Dab) issucd Nov 19 1985 (hody fluid
absorbung cellular polymers that can be vsedt in diapers or
catamenual products), US Pat No 4,740,520 (Garvey o1
al), 1ssued Apr 26, 1988 (1hworbent compasite siructun
such as diapers femmne care products and the bke that
comtain sponge zbsorbenls made from curdan 1ypes of
super-wicking, crosslmked polyurethane foams) These
foams cun provide core ntegniy and (lexibiaty bul not the
tusired dégree of capillary Nmd Iranspor

I'ne use al appropnate absorbent foams 1 absorbent
articles such as dizpers and catamcnial pads ¢an provide
features of capiliary fhud acquisiion transport and storage
reyquired for use w bugh perfiirmance absocbent cones Ahsor-
bent articles contamnmpg such foams can possers desralle
wol miegrty can provide sintable fit throughoul the entire
period the article s worn, and can summize changes 1
shape dunng wse (¢ g , swelling  buaching)

Partwcularly suenable absarhent fow density apen celled
{rams have been made (rom Lhigh katemal Phass Cmulsions
(hureafter rofurred to as  HIPES') Sec for example US
Pat No 5,260 345 (DesMaras ct al), 1ssucd Nov 9 1993
and U8 Pai No 5268 224 {DsMarms ct al) wssucd Dec
7 1993 Other suntable abworbunt foams are descobed n
co-pending appheations US Ser Na 08,370,922
(DesMarais et al filvd Jan 10, 1995) U S Ser No 08/370,
95 (Stoo. el al, filed Jan 10, 1995), US Ser No
08/370 697 (Dyer, liled Tan 10, 1995), and US Ser No
08/520 763 (DusMarms filed Aug 30 1995), all incorpo-
ratd by reference herein The HIPE process provides facile
contro] vver the cell and hole size and disinbubion propar-
hon of cull siruls o windows, and porosily o these Loams
When suaably trealed 1o rendor the surfrce of those foams
hydraphilic, these HIPE foums provide desizable fluid han-
dling propertics ncludimg (a) relatively pood wiching and
fluid distribution charactensiics to transport the imbibed
unme or other body Huid away from the milial impingument
006 and info the unused balunce of the foam strocture to
sllow for subsequent gushes of Hwid ta be accommodated,
«nd (b} a relatively high stocage capacity with u relatvly
high flud capacily under load, 1.e, under compressive
lorees Thesw HIPE absorbent foams are alsa sufficiently
flexible and solt so as to provide a lngh degroe ot eomfort
1o the wearer ol the absorbent articly, and can be made
relabvely (o unll subseyuently wetled by the absorbud
hadv fluwd

An importam 18suc assocrated wath the Buid handling
prapertics ol an absorbent foam 1s capillary structure Foams
having larger cell sizes andd hole sizes tend o acquire thad
gnckly b do not dsttbwie flmd sufficiently agamnst the
force of gravity, nor du thuy store fied effuctively
Canversely foams having smaller cell sizes ind hale sizes
are able 1o wick Hud aganst the foree of gravily and store
the thnd tighily to keep 11 awav from the skan of the wearer

4%
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but are typically slower 10 acquire luwid As wdicated,
hunctofore, these opposmp funcizons mn an ahsorbent arhicle
have buen achived pnmanly by layenng i the -direchion,
dilferent tvpes of disunct absorbent foams which provide
different tunctions s adds complexity and cost o the
provess and van hmat the product designs dusired 10 those
which allow for combmation ol mdrideal picces Also,
these designs are himited i being able 10 mave fluids by
differential capnllary pressire anly between the layurs in the
z-chmension” of the articles 10 not wthe * -y dimension’

or within the plane of a given layer

Another inportant 1ssue 15 the strength or esistance to
compression deflechon of the foam Foams having compara-
tnelv mgher densiies hgher Tgs (delined hurvinalicr)
andror hegher crosshinker levels pencrally exhibni greater
resistance to deforming under prussure s 1s achievid et
the expense ol using more polymer per unit volume having
a foam winch deforms 100 slowly for prachical use, or a foam
which 18 too btk or inflexible

Accordingly 11 wauld by desirable 1o be bl to make an
open-celled polymerie loam matenal that combines the
various properties histed above as distinet regnons wathin oge
mutenal (hat (1) expresscs a combinahon of cell sizes
andsor hole sizes m chiferent distinct regons of a single
piece of foam, and/or (2) expresses a combination ot
strengths and flexibiines i a single pece of foam andjor
(3} vxpresses 2 combwnation of energy absorbent properies
1 a smgle piece of foam I'his can circumvent, 11 least
partially, thu need 10 use sep rale preces of foams to seove
cifforent purposes, therchy enhanung the cfficiency and
sinpliuity of arhicles made wath 1he nbhpects of the current
mvention

SUMMARY NI THL INVLNIION

e prosent movention rudales o a HIFL<denved hotero-
gencous polymere foam structure ol ntercnonucted apen-
cells whercin the foam structure has a1 kast two distinet
reglons  Such heterogencous toams have various
applications such as enerpy and fluid absorption, wnsulation
and hiliration

Ihc 1nvention further relates to a heteragunwous absorbent
polymeric loam that upon contact with aqueous flinds (in
pariicnlar body fluids such as urine and blood), ¢an sequice
distribute, and store these fluds Preferably, the heterog-
enous absorbent polymenc foam of the present mvention
comprises a hvdrophibic, flexible nomon polymernc foam
structure of interconnected open-cells

Regardlcss of whetber the heleroguncous foam of 1w
presint mvention 1s relatively hydraphobie, or 18 & hvdro
philic foam suitable for agueous fukt absorphion, the foam
has at least fwo disinct regions that differ wath regard 1o one
or more of foam dunsity polymer compesition, spucihic
surfacy area or mucrocellular morphology (L g cell sie,
shape o1 distnbution or hole s14)

Ihe present inventon further relates to a process for
obtainmg the heterogeneous foams by polvmenzing a water
m-oif emulsions or HIPE Inone aspuct the process utihzes
al jcasl two dislnet HIPEs, with esch emulsion having a
relativilv small awonnt of au ol phase and a rlatevely
pre iter amount of a water phase This prowess compoisas the
steps of

A) fommng a firsh water in-01] emulsion from

1y an el ploise cotprsmg,

a) from thont 85 to abour 9R% by wuight of a
monamer camponen! wapahle of forming a
copalymer having a 1g of abowt 95° C or lower,
the monomer component compnsmg.

w
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1} from about 20 10 aboul 70% by weight of a1
least one substantially water msoluble mono-
luncionsl monomer capable of onmmg an
atactic amorphous polvmer having a Tg of
ahowt 25% (. or lower

n} from about 10 o about S0% by weght of at
least on. substannally water-insoluble mono-
functional comonomer capable of mnpartmg
oughness ahowt cquivalent to that provided by
styrene,

1) trom about S to about 5% by weight of a flrsr
substannally water-usoluble, polyfunchional
vrosslinking agent selected from
divinylbensenes Irivinylbensenes
divinyltoluenes, divinylxylenes divimyinaph-
thalunes divinylalkylbenzepes,
tvinylphenambreaes  divinylbiphonyls,
tivinyldiphenylmethanes divinyibenzyls
divinylphenylelhers, drinyudiphenyisuifides
divinylfurans, dnanylsulfde, divinvisulfone,
and muxtures thereat and

v) from (1 to about 15% hy weight of a sceond
substantially watcr-insoluble  polytunctional
crosshinking agent selected from polyfune-
honal acrylates methacrylates, acrylamudes,
methacrylamides apd mixtures thernoof, and

b) Irom abouwt 2 10 wbout 15% by weight of an
emulsiher component which 1s seluble i the ail
plrase and which 18 capzble of forming a stible
waler-n-m] emulainon, the emulsifier component
campnsiog a pnmary cmulsther having at least
about 40% by weight emulsitymg companents
selected from diglycerol monocsters of branched
C16~Ca, fatly acids Linear unsaturated C;qoCay
fatty acids and linvar saturated C,~C,, faity

acihs sorbilan monawsturs of branched C, C.,

fatty acids, linear unsaturated C, ~C., fatly acads,

imear saturated C,~C,, fany acids, diglycerol

monoahphanc ethers of branched C, -C,,

alcahaols, inear unsaturated C,~C_. alcohols, and

hnear satrated C,.~C,, aleohols, and mixtures
thereaf and

2) a water phase compnsimg an aguunus salution eon-
taming {a) from about {} 2 Lo about 20% hy weiglt
of a watr soluble electrolyte and (b) an eflective
amount of a polymtnzahon mtiator

3) a volume 1o wuight ratio ot water phase to o1l phase
1 the range ot trom about 20 1 o aboul 200 1,

B) oplionally forming a sccond dishinel water 10-o1l
emulsion which 15 dilfercnt 10 at least onc respeet trom
the first cmulsion bul which compriscs materials and
ranges selected from those Listed 1n paris A)), A)2)
and A)Y3), and

C) enther
1) a) combiming the hrst and second warur-mn-o1l emul-

51005 m 4 formuing vessel pnor to polymeriziog the
monomer components of enther of the water-in-o1l
emulsions, and

b) polymunzing both emulsions to form a pelymene,
heterogenons foam,

2) a) partially or completely polymenzing Lhe monomer
componenis 10 the o1l phase of the first water-m-oil
ciulsion,

1) combunmg the matvnal bnn step €)2)a) and the
seennd watu-in<ul emulsaon and .

¢) palymensing the second wmulsion and the first
cmulsion 1 combined when partly vurvd o pro-
vide a polymenc, heterogenvons foam or
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3) making only the firsl waler-in-oil emulsion while
varymg the process conditions by which 1t 18 formed
1 a regular fashion using a swigle emulsion lormiog
hoad as descnbed herewnafter
In one embodiment one of the emulsions generated may
he poured 1nto s container or ruservanr partially or com
pletcly filled walh sphenical sugments or strps of materal
prepared From a previoosly palymensed second emulsion
Ihese sphoencal scgments ar sinps of material are thor
oughly saturated with an agueons selution closely approxa
maling the composition ot the aqueous phasc used 1o lomm
the emulsion added This mixture » then cored 4t an
appropriate lemperaturs 1o make a hulurogonwous foam of
1the prusent mvention
In another embodiment, stoped segments of unlike mate-
rial may be prepared using ™o or more emulsion formmg
su/zles expressing deffurent emulsons, 1iyer upon laver
a torming vessel, or by thythmically varymg the emulzion
mahmg condifions with the single vmuision nozzle in this
vise, conlrol over the rulauve rates of pourning and the
relatve dispositions of the two nov/les provides control over
the spanal relationships of the two (or more) dufferent types
of polymenic material developed 1n the final eured foam
In 4 therd embodiment. a siugle emulson s produced but
ane ar more of the condipnos of shear water-fo=oil ratio,
pour lemperature, and the hike are rhythmically or continu
ously varied 50 as 1o produce regions 1 the resultant foam
of dillerent properiics Thus, unlike the Iwo emboduments
described above tormahon ol the optional second emulsion
15 ool aecessary i ihits embodiment
In a fourth embodiment a first unpolvmenzed emulsion s
miraduced mio a form contuning a second emulsion which
15 not substantially palvmenzed By mntroducing the first
emulsion trom a nozzle positioned at the bottom ot the form
while withdrawmgg the nozzl, the emulsion lorms a column
or ather geometric ngure within the sceond emulsion The
process 15 repeatd Shices of the cured emulsion thus
pussess regularly repeabng cross suetioms of the (sl emul
st i (he form of e geoneane figure imbudded 10 the
plane af the show of the second emulsion Thus regions of
hifering properiies arc introduced withen 2 shuet of matenal
In 4 fifth embacdiment a first emulsion (uncured or cur.d)
15 moldud or cut Lo a shape that acts as a meld or futs 1nto 2
mold fer an additional amount of a distinct emulsion which
provides wregular non-planar cross sechions of mtmately
contacted maturial wn the final cured product
In a sixth embodimient, a single emulsion 1s subjected to
ceninfugation prior 1o polymenzation Condiions of the
centrifugation ar. muld enough thai the warer dropleis are
not ruplured (o disrupt the vmulsion, but stringent eneugh 1o
form a density gracien! wihin the emulsion Upon cunng, a
densiy gradient will exist m the foam
Of course the skilled artisan will recogmize that mare than
twa distine! womlsions can bu employed so as in provide a
heterogencous foam comprising regions with more than vwo
different properbies

BRIEF DESCRIPTION OF FHE DRAWINGS

TG 1 of the drawimgs 18 a pholomicrograph (250x
magmhcation) of the firs! region of a belerogencous foam
having four regions and three wterfaces

1IG 2 of the drawings 15 a photormcrograph (250
magmfication) of the second region within the same hetcrm-
gencous toam

FIG 3 of the drawings s a photorcrograph (250x
magnifivation) ot the second interface nf i same hetern-
gencous foam where individual pour lines wntursect between
the second and thurd regions

L]
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FIG 4 of the drawings 15 o photomicrograph {250%
magnification) of the 1hird reglon within the same hetero-
geneous toam

FIG § of the drawings 18 a pholomicrograph (250x
magnitication) ot the third 1nterface ot the same
heterogeneous, foam where mdividual pour hnes intersect
between the third and fourth ngons

TIG 6 of the drawings s a photomirograph (250x
maguui.ation) of the fourth region within the same hetero-
gcacous loam

FIG 7 of ibe drawings i~ 2 phowmicrograph (30x) of the
firsl of the three derfaces wilhin 1he same helerogeneous
foam

FIG 8 of the drawings 1s 2 photomicragraph (30x) of the
second of the three inlerfaces wathin Lthe same heterope peous
toams.

FIG 9 of the dravames 15 a photomicrograph (30x) of the
third af the three inturfaces within the same heterogencous
foams. v

I'IG 1813 2 top plan vicw of a catamenial product having
a heteropencous toam ol the present mvention as an absor-
hent member

FIG 11 1s a cutaway depucuun ol a disposable deaper that
utihizes the whsorbent polvmeric foam of the presem invun-
tion as azn hourglass-shaped fluid storage/distribution
componenl ophonally n 2n absorbent chaper core of dval-
Javer conhguralion

FIG 12 of ihe drawings represeals a cul-away view of 4
form-fittng arteele such as a disposable traausg pants prod-
uct that empleys an absorbont polvmene foam according to
the present mvention as m absorbent core

FIG 13 of the drawings 1s a perspecuve view of 1 single
prce ol heterogencous foam of the prescat invention having
Ihree distmc Lrupons whene the muddle region s 2 eelalively
large celled stmciose and the twar ouler regians are bhoth
relatively small celled structures Altumativelv the distinct
regions may differ wath regard to capillary suchion specific
surface arca per volume

FIG 14 of the drawngs 15 1 perspective view of a single
piece of heterogencous foam of the present invention having
5 distinet reginas

FIG 15 of the drawangs1s a perspective view of the same
Toam structure as that depicted in FIG 13, where the foam
1 ¢ Joldud so as 1o provide a structure baving o relatively
large celled siructure nn the top and o rulanvely small celled
structurs on the bottom Tins foam structure 1 particularly
sultu for use an absorbent artcle such as a catamemal pad
ind provides both an acguisition/distribution layer and a
storage laver i one pcce of foam

MG 16 s a perpechive view af a <ingle piece of
heterogencous foam haviag discontinuous spheres locatd
within a discrete connnuous region 1

FIG 17 1 a urossectional view ol the side of ¢ smgle prece
ot huerogeneous foam of the present nvention havmg
discretc regions m the z direction (1 thickness) of the
foam

F1tx 18 15 a perspetive view of the same prece of
heterugeneous foam shown i FIG 17 agam showing the
discrete regions 1n the z-duechion of the foam

FIG 19 15 a photonucrogrmaph (230xmagmification) of a
hutcragenenus {vam having disurete tieonnected rogons
dispursed m a continuous region The photormerograph 1
beheved 10 be takun at the interface of the continucus and at
least ong dispersed region  Surpnisingly, no disconttnuity 18
obscrved betwuon the rgions
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sion of heds Avd Outer repions 52 1od §6 wall preferably
compnse relatively small celled matenal, agam to provent
leakage of fid from 1he sides of the carrespanding product
Regions 53 and 55 will both preferably comprise matenal
that have. cell sixs smaller than region %3 but larger than
regions 52 and 56 As a core for a fermnne hygiene pad
outer regons 52 and §6 may have hole sis smaller than &
am 1o prechnde passage ol red blood cells wio the onter
edges of the product which mght signal impending side-
lkahage and failure to the coosumer Such regions will
ahsorb free fluid from the menscs without passing ced bload
cells and sttendam color

Ite [oam depicted 101 1GS 17 and 18 1s tllusirative of an
embodiment where the distinct regions are layered in the
2 direction FIG 17 15 a sude view ol toam 70 having upper
reyon 72 end lower repon 74 FIG 1B 1s 2 perspeciive view,
acawn showimng vpper region 72 aad lower region 74 This
tvpu of foam 1s particularly suntable as m absorbent matunial,
such as a diaper wherein upper region 72 15 an acquisihion
malenal, and lower region 74 15 2 storage materal A foam
hreing regions layered m the e<heecnon can bo rmed by
ourmg an emulvion to form region 74 moa muld  and
simultanwousiv or sequentially adding a second umulsion to
lornt region 72 In a preferred cmbochment, region 72 will
have a relatively lower specific surface arca per volume than
region 74, which will allew region 74 to dran fluid trom
reion 72
IV Test Muthods

Many of the test methods used requure a larper sample ot
homogencous malenial than may bu present 1n the helero
gencous foans ot the present mvention Measurement of the
properies of the distinet regons must then he obtamed by
taking a sample of the distiict emulsion streams, curing
thum wdenncally and using them fo delermine the specilic
wdupundent properties of the bulvropgucous regions of e
foam

A Dypamic Mechamcal Analysis (DMA)

DMA 15 used to determine the 1gs of polymers including
polymeric foams Sumples of the foams arc sheed inta
blocks 3-3 mm 1n thwkness and washed 34 umes 1n
distilled water expressing the fwd through roller nips
between each washmg The resulting foam blocks are
allowed to dry m arr I'he dried foam shees are cared 1o yield
a cylinders 25 mm 1n chameter These eylinders are analyzed
unng a Rhometnes RSA 11 dynanme mechamical snalyzer
sl 10 compression mode using parafiel plates 25 mm n
thameter lustrument parameters used were as follows

lumpurature step from ea 85° C 1o =40° C mn stups of

25°C

Soak ntervals botwoen temperature changes of 125-160

seLOnUs

Dynamic strain sel at 0 1% o 1 0% {usually O 7%)

Preguency sl dt 1 0 raciansAevoml

Auto tension set 1n static torcy tracking dynamue [oree

mode with mihal stanc lorce set at 5 g
The glass transiion temperature 18 tikun as the maxunum
pomt of tho loss 1angent versus terperature cune g s
appropnately measured only oo a homopeneous portion of
the heterogeneous foam, or from a representanve piece of
homogeacous foam prepared umder the same condilions as
the region from the heterogeneous foam

B Resrtance to Compresssan Deflechon (RTCD)

Resistance to compressaon defléction van be quanhhed by
measunmg the amount of slram (% reduction 0 thickness)
produced 1n a toam sample which hus been saturated and
expanded with synthetic unne aficr a confimng pressure ol

18
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074 psi {51 kPq) has been applied 1o the sample as
described n the TES 1 METHODS suction of US Pat No
5,387,207 (Dyer u1 al ) 1ssued keb 7, 1995 Rowmstance to
C ompression Deflection measurements are Iypizlly made
on the same sample concurrently with the measurement of
T nee Absorbent Capacitv and Expansion Factor as described
beJow

C Frec Absorbent Capacny

Free absorbent capacity can be quantificd by measunng
the amount ol synthetic urme absarbed 0 a foam sample
which has been saturated and expanced with syntheti unne
I rec Absorbunl Capacity measurements are typically made
on the same sample concurrently with the measurement of
Resistonee te € ompression Defleciion and Expansion Factor
as described w the I'EST METHODS section of US Pat
No 5,387,207 {Dyer et al } ssued Feb 7, 1695

D [aterfacial tension (IFT) method (Spinmng 12eop)

Interfacial lension (ICT) 15 measured at 50° C by the
spinning drop method describud 1 U'S Pat Na 5387207
{Dyvr et aly wsued 1eb 7 1995 ¢herein incorporated by
relerened) eacept that (1) the mopomor mixivre wsed 1m
preparing the il phase contains styiene  chvinylbenszene
(55% tcchnal grade), 2 cthylhexyluerylaw, and 1,4-
butanediol dimethacry late i a weight raha of 14 14 60 L2
(2) the concentration ol ecmulsilier 1o the ou phase s vaned
by chlutron trom an upper concentration of generally about
5-10 weight % down lo a concenfraion where the 11 1
increases to a value that 1s nt least about 10 dyne/cm greater
than the miumum [F1, or about 18 dynefem whichever 1s
fess, (3) a smooth line drawn through a plot of IFT versus log
cmudsiher concentration 15 used (o deicrmmne the mmmum
IFT; (4) the Crineal Apgregation Concentration (CAC) 15
tleterrmned by eatrapolatiag the low-concentrziion gener-
ally lincar portiem of the [FT versus log coneeniration plot
(1 be porion of the corve typically usidl 1o calenlate
surlacy red pur molucnle ai the imivelace, sel for example
Rosen, M T Surfactants and Interfaceal Phenomena®, 20d
vd Wilcy & Sons New Yorh 1989 pp 64-69) 1o bigher
«oncentration the emulsitier concentration an this exteapo-
lated line corrusponding to the mmumum 1F1 1s taken ss the
CAC Generallv an uppur emulsilier concentration of about
5-10 wewzht % 15 used Desirably, lhe upper e¢mulsiher
wouceniration used 1s at lenst about 1wiee (more desirably at
least about three umws) the CAC of the emulsiner kor
umulsifiers haviag a sohubilty in the mil phase at smbaent-
tempurature of less then 5 wt %, the upper concentration
limu ¢an be reduced as long ¢s this concentration 1s still at
least about twice the CAC of the emulsilier at 50° C

EF Capllary Absurption Pressures

A capillary absorption iothurm cune 18 gunerated using
the Verhienl Wicking Absmbent Capacily len desaribod in
the TESI MLIIIODS swcuon of US Pat No 5387207
{Dyer et al )y 1ssued [eb 7 1995, which 1s wacorparated by
rturence excepl al 31° C rather than 37° C Lhe curve 18
a plot of the absorbent capacity of cach scgment us a
function of wiched height, using the distance trom the top of
the water rescrvarr o the mudpownt of each segment lor the
hewght h The capillary absorption pressure 15 taken as the
heyrht of the toam 1hat bas, an absarbunt ¢ ipacity ong-half ol
the foam’s fre. absorbent capacny
V Speciflc Examples

These examples illustrate the specific preparation of
foams from 1IPEs according ro the presuint invention

EXAMPLL |

Preparation of a Ileterogencous Joam from Iwo ITIPC
Streams HITPT Preparation
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DETAILED DESCRIPTION OF THE INVENTION

1 Low Denaity Polymenc Foam

A General Foam Charactenstics

Polymenc foams according to the present invention useful in  absorbemt
articles and structures are those which are relatively open-celled This means the
indmidual celis of the foam are in complete, unobstructed commumcation with
adjoiung cells The celis in such substanuaily open-celled foam structures have
ntercellular opemings or "windows" that are large enough to permt ready flnd
transfer from one cell 10 the other within the foam structure

These substanhally open-celled foam structures will generally have a
reticulated character with the individusl cells being defined by 2 plurahty of mutually
connected, three dimensionally branched webs The strands of polymenc matenal
making up these branched webs can be referred 1o as "struts " Open-celled foams
having a typical strut-type structure are shown by way of example n the
photomucrographs of Figures 1 and 2 For purposes of the present mvention, a foam
matenal 15 "open-celled” if at least 80% of the cells in the foam stnucture that are at
feast 1 pm in size are in flurd commurucation wath at least one adjacent cell

In addition to bemg open-cefled, these polymenc foams are sufficiently
hydrophilic to permit the foam to absorb aqueous fiwds m the amounts specified
hereafter The internal surfaces of the foam structures are rendered hydropluhic by
residua) hydrophihzing surfactants left in the foam structure afier polymenzation, or
by selected post-polymenzation foam treatment procedures, as described hereafter

The extent to wiuch these polymenc foams are "hydrophilic” can be
quantified by the "adhesion tension" value extubited when i contact with an
absorbable test hqmd The adhesion tension exiubited by these foams can be
determuned expenmentally using a procedure where weight uptake of a test hquid,
e g, synthetic unne, 15 measured for a sample of known dimensions and capillary
suction specific surface area. Such a procedure 1s descnibed in greater detaul m the
TEST METHODS section of copending U S application Senal No 989,27¢ (Dyer
et al), filed December 11, 1992, which 13 incorporated by reference Foams which
are useful as absorbents in the present invention are generally those which exhubit an
adhesion tension value of from about 15 to about 65 dynes/cm, more preferably from
about 20 to about 65 dynes/cm, as deternuned by capillary absorption of synthetic
unne having a surface tension of 65 + 5 dynes/cm

The polymenc foams of the present mvennion can be prepared in the form of
collapsed (2 e unexpanded), polymenc foams that, upon contact with aqueous fluids,
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expand and absorb such fluds These collapsed polymenc foams are usually obtaned
by expressing the water phase from the polymenzed HIPE foam through compressive
forces, and/or thermal drying and/or vacuum dewatenng After compression, and/or>
thermal drying/vacuum dewatenng, “.the .polymenc foam 15 n a- collapsed, or.
unexpanded state

The cellufar structure of a representative collapsed HIPE foam from which,
water has been expressed by.compression is~shown i the photomicrograph of
Figures 3 and 4 As shown in these Figures, the cellular structure of theifoam 1s
distorted, especially when compared to the expanded HIPE foam structures shown in
Figures 1 and 2 As can.also be_seen in Figures 3 and 4, the.voids or:pores (dark
areas) in the collapsed foam structure have been flattened or elongated

Foliowing compression and/or thermal drying/vacuum dewatenng, tHe
collapsed polymenc foam can reexpand when wetted with aqueous fuds
Surpnsingly, these polymenc foams remain 1n this collapsed, or unexpanded state, for
sigmficant penods of time, e g, up to at least about 1 year The ability of these
polymenc foams to rémain in thus collapsed/unexpanded state 1s believed to be due to
the capillary forces, and in particular the capillary pressures developed within the
foam structure As used herein, "capillary pressures® refers to the pressure
differential across the liquid/mr interface due to the curvature of memscus within the
narrow confines of the pores in the foam [See Chatterjee, "Absorbency,” Textile
Science and Technology, Vol 7, 1985, p 36

After compression, and/or thermal drying/vacuum dewatenng to a practicable
extent, these polymenc foams have residual water that mncludes both the water of
hydration associated with the hydroscopic, hydrated salt incorporated therewmn, as well
as free water absorbed within the foam This residual water (assisted by the hydrated
salts) 1s beheved to exert capillary pressures on the resulting collapsed foam
structure  Collapsed polymenc foams of the present invention can have residual
water contents of at least about 4%, typically from about 4 10 about 40%, by weight
of the foam when stored at ambient conditions of 72°F (22°C) and 50% relative
hurmdity Preferred collapsed polymenc foams have residual water contents of from
about 5 to about 25% by weight of the foam

A key parameter of these foams (s their glass transition temperature (Tg)
The Tg represents the midpoint of the transition between the glassy and rubbery
states of the polymer Foams that have a higher Tg than the temperature of use can
be very strong but will also be very ngid and potentially prone to fracture Such
foams also typically take a long time to recover to the expanded state when wetted
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