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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

REF.: Expediente No. 01 018.858 solicitud de Patente a nombre de
KIMBERLY - CLARK WORLDWIDE, INC.

RAMIRO CASTRO DUQUE, vecino de Bogotd, portador de la tarjeta
profesional No. 1003 del Consejo Superior de la Judicatura, obrando como
apoderado de la Sociedad KIMBERLY - CLARK WORLDWIDE, INC., segln
lo acredita el documento de poder protocolizado en la Secretaria General
bajo el No. 17397, de acuerdo con el Articulo 44 de la Decisién 486 de ia
Comision de la Comunidad Andina, me permito solicitar que se examine si la
invencién contenida en la solicitud en referencia es patentable.

De acuerdo con lo antarior, me permito anexar el recibo oficial de caja No.
02-80,156 por valor de $318.000,

RAMIRO CASTRO DUQUE
C.C. No. 170.322 de'Bogot4
Cddigo 340

T.P. No.1003 del C.S.J.
Cra. 7 No. 16-56 Piso 9

Diciembre 16, 2002
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCI
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D.C., 12 de diclembre de 2005

Doctor

RAMIRO CASTRO DUQUE OficoNo. 13463
Apoderado
ASUNTO Radicaci6n 01-18858

Tramite 002

Evento 001

Actuacidon 430

Folios 015

Como resultado del examen de fondo, reallzado con fundamento en el articulo 45
de la Declisién 486 de la Comisién de la Comunidad Andina, se le comunica:

1.

Documentos estudiados

Para el presente estudio se tuvo en cuenta el capltulo descriptivo que se
encuentra en los folios 7 a 37, los dibujos que se encuentran en los follos 122 a
127 y el capftulo relvindicatorio que se encuentra en los folios 38 a 42 que
comprende veintidés (22) relvindicaciones.

De acuerdo con el folio 128 de la solicitud en estudio, se considerard la
prioridad reivindicada sobre la solicitud de Estados Unidos No. 09/525, 547 del
14 de marzo de 2000.

Objeto de la Invencién

La Iinvenclén propuesta se relaciona con composiciones de polimero
biodegradables que reacclonan al agua y a peliculas, fibras y articulos que
comprenden tales composiciones. La presente invencién Incluye métodos para
hacer y variar la respuesta al agua de tales composiciones. Las
composiciones de la presente invenciéh comprenden una mezcla de
poli{alcohol vinllico) y un polildctido. En una Incorporacién, el polilictido es
injertado con un mondmero de vinilo polar.

En la relvindicaclén Independiente 1 se define un articulo para el cuidado
personal que comprende una pelicula o una tela no tejlda, dicha pelicula o tela
no tejida comprende una mezcia de polialcohol vinflico) y de un polilactido.

En la relvindicaclén Independiente 15 se define un articulo para el culdado
personal que comprende un poli{alcohol vinilico) y un polilactido modificado
que comprende una columna de polllactido con una pluralidad de mondémeros
polares, oligbmeros, polimeros o una mezcla de los mismos injertados en dicha
columna de polilactido.

/2%
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En la reivindicaclén Independiente 16 se define un método para varlar la
respuesta al agua de una composicién que comprende los pasos de:

a) Seleccionar una cantidad especifica de un poli(alcohol polivinilico) y una
cantidad especifica de un polilactido;

b) Mezclar la cantidad especifica del poli(alcohol vinflico) con la cantidad
especilfica del polilactido y

¢) Formmar un articulo para el cuidado personal © un componente del articulo
para el cuildado personal de la mezcla.

o Se afima que ademas de la necesidad de composiciones de polimero que
sean altamente estables, y por tanto, adecuadas para el uso regular en la
mayoria de los articulos absorbentes, hay una necesidad simultanea de tales
composiciones de polimero que responden al agua. Lo que se requiere por
tanto, es un material que puede ser utilizado para la fabricacién de articulos
desechables y el cual responde al agua. Tal material debe ser versétil y barato
de producir. El material debe ser estable en forma suficiente para el uso
intentado pero debe someterse a la degradacién bajo condiciones
predeterminadas. Ademas hay un énfasis incrementado en los recubrimientos
y materiales ambientaimente seguros. Estos recubrimientos reducen el uso de
recubrimientos a base de solvente y descansan en un grado siempre en
aumento, de recubrimientos polares, tal como un material a base de agua. La
utiidad de los copolimeros de injerto de ésta invencién Incluye, pero no se
limitaréa a materiales que tienen una afinidad mayor para un recubrimiento

polar.

o El objeto de la invencién definido se catalogé como AG1L 15/22, segun la
Clasificaclén Intemacional de Patentes (IPC).

3. Claridad de la solicitud

El articulo 30 de la Decisién 4868 de la Comisibn de la Comunidad Andina
establece que: “Las relvindicaciones definirdn la materia que se desea proteger
mediante la patente. Deben ser claras y concisas y estar enteramente sustentadas
por la descripcion.

Las rmelvindicaciones podrén ser Iindependientes o dependientes. Una
relvindicacién seré Independiente cuando defina la materia que se desea proteger
sin referencla a otra reivindicacién anterlor. Una relvindicaclén serd dependiente
cuando defina la materla que se desea proteger refiriéndose a una reivindicacion
anterior. Una relvindicacién que se refiera a dos 0 més reivindicaciones anteriores
se considerard una reivindicacién dependiente multiple®.

e EIl capltulo reivindicatorio contlene intervalos numéricos precedidos por la
expresién “alrededor” ia cual no le confiere claridad ni precision a la definicién
de la invencion. Por lo tanto, se recomienda eliminar dicha expresion.

e« En conclusién, el capltulo reivindicatorio no cumpliia con el requisito de
claridad de acuerdo con el articulo 30 de la Decision 486.

4. Determinacién del estado de la técnica

El articulo 16 de la Decisién 486 de la Comision establece: “El estado de la técnica
comprenderd todo lo que haya sido accesible al piblico por una descripcion
escrita u oral, utllizaclén, comercializacién o cualquier otro medio antes de la fecha
de presentaclén de la solicitud de patente o, en su caso, de la prioridad
reconocida.
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Sélo para el efecto de la determinacién de la novedad, tamblén se considerara
dentro del estado de la técnica, el contenido de una solicltud de patente en tramite
ante la oficina nacional competente, cuya fecha de presentacién o de prioridad
fuese anterior a la fecha de presentacion o de prioridad de |a solicitud de patente
que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hublese transcurrido el plazo
previsto en el articulo 40."

o Se consultaron las bases de datos con que cuenta y tiene acceso la entidad y
se considert el 14 de marzo de 2000 como fecha para investigar el estado de
la técnica.

o De acuerdo con lo establecido en el articulo 16 se determind el estado de la
técnica y se encontrd el siguiente antecedente:

Fecha de
No. | Documento No. Thulo Publicaclén
"WATER-RESPONSIVE
BIODEGRADABLE FIBERS
1 US5045480 COMPRISING POLYLACTIDE MODIFIED | 31 de agosto
POLYLACTIDE AND POLYVINYL de 1099
ALCOHOL, AND METHOD FOR MAKING
THE FIBERS"

5. Evaluacion de los requisitos de patentabilidad

El articulo 14 de la Decision 486 de la Comisién de la Comunidad Andina
establece: "Los Palses Miembros otorgaran patentes para las Invenciones, sean
de producto o de procedimiento, en todos los campos de la tecnologla, siempre
que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”

En cumplimiento con este articulo, se procedid a evaluar los requisitos de
novedad, nivel Inventivo y aplicaclén Industrial con el fin de establecer la
patentabilidad de la invencién reivindicada en la solicitud en estudio.

Evaluacioén de ia Novedad

El articulo16 de la Decision 486 de la Comisién de la Comunidad Andina
establece: "Una Invencién se considerard nueva cuando no estd comprendida en
el estado de la técnica." “El estado de la técnica comprendera todo lo que haya
sido accesible al plblico por una descripcibn escrita u oral, utilizaclén,
comercializacién o cualquier otro medio antes de la fecha de presentacion de la
solicitud de patente 0, en su caso, de la prioridad reconocida.

Sélo pama el efecto de la determinacién de la novedad, también se considerara
dentro del estado de la técnica, el contenido de una solicitud de patente en tramite
ante la oficina nacional competente, cuya fecha de presentacion o de prioridad
fuese anterior a la fecha de presentacidn o de prioridad de ia solicitud de patente
que se estuviese examinando, slempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40."

Respecto al estado de la técnica:

o US5845480 es un documento que divuilga una Invencién patentada cuyo titular
es |a industria Kimberly-Clark Worlwide, Inc. y sus inventores son James
Hongxue Wang, David Michael Schertz, Dave Allen Soerens y Hannong
Rhim.
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e En el documento US5945480 (llamado D1 de aqui en adelante) se divuiga la
existencia de mezclas poliméricas y floras que responden al agua. Las
mezclas comprenden polivinil alcohol y un polllactido y un método para
elaborar tales fiboras. En una modificacién de la invencién, la Invencién es una
fibra que comprende una mezcia de polivinil alcohol y poliidctidc modificado.
Los productos obtenidos son desechables y degradables.

Respecto a la solicitud en estudio:
e Dado que la evaluacién de novedad implica una comparacién elemento por

elemento de la materia de la Invencién, a continuacién se reallza un cuadro en
el cual se analizan las relvindicaciones de la solicltud respecto al documento

que forma parte del arte previo y que se denomina D1.

D1

Solicitud en estudio

“La presente invencin es una fibra que
comprende una mezcia de alcohol polivinilico
y un polilactido [...I' (Resumen)

“La presencia de PLA o PLA modificado en
mezcias usadas para elaborar fibras y
peliculas reduce la sensiblikiad al agua del
PVOH puro. [...] Es posible usar meaxcias
para hacer otras formas diferentes a fibras o
peliculas [...J" (Columna 7, lineas 37 — 44)

“‘Un articulo para el cuidado personal que
comprende una pelicula o una tela no tejida,
dicha pelicula o tela no tefida comprende una
mezcia de poli{aicohol vinflico) y de un
poliléctido” (Relvindicacion iIndependiente 1)

‘En una modificacin preferida de Ia
invencién, la Invencién es una fibra que
comprende una mezcia de alcohol polivinilico
y polildctido modificado [...]" (Resumen)

"El articulo para el culdado personal |..]
caracterizado porque dicho polllactido es
modificado” (Relvindicacién dependiente 2)

"El PLA Injertado puede contener |[...]
monémeroa polares, oligémeros o polimeros
[-..]" (Columna 6, lineas 30 — 41)

‘Bl articulo para el cuidado personal [...]
caracterizado porque dicho polilléctido esté
Injertado con un monémero polar, oligémero o
polimero 0 una combinacién de los mismos®
{Reivindicacién dependiente 3)

"Monémeros  etildnicaments  insaturados
preferidos contienen un grupo funcionel polar
incluido el 2-hidroxieti metacriiato (HEMA) y
polletiengiicol metecrilato (PEG-MA) [..I"
{Columna 8, lineas 33 — 38)

“El PLA Injertado puede cortaner de 1 a 20%
de mondmeros polares, oligbmeros o
polimeros [...J’ (Columna 8, ineas 39 — 44)

“Mondmeros etilénicamente  insaturados
contienen un grupo funcional polar, tal como
hikiroxllo, carboxdio, amino, carbonll, halo, tiol,
sulfénico, sulfonato, etc., son aproplados
para)la invencién [...J° (Columna 6, lineas 30
-33

“El earticulo para & cukiado personal [...]
caracterizado porque dicho mondmero
polar, oligdmero o polimero es seleccionado
del grupo que consiste de 2-hidroxietl
metacrilato, polletilenglicol, maetacrilatos,
polietilenglicol etl éter  metacrilato,
polietilenglicol acrilatos, polietiienglicol eti éter
acrilato, [...]" (Relvindicacidn dependients 4)

“El articulo para & culdado personal [...]
caracterizado porque dicho poliéctido es un
copolimero de injerto de un polilictido y de
desde airededor de 1% por peso a alrededor
de 30% por peso de un monémero polar,
oligbmero o polimero o una combinacién de
los mismos en relacién al peso del pollléctido”

(Reivindicacién dependiente 5)

‘El articulo para el cukdado personal [...]
caracterizado porque dicho mondmero polar
es un mondmero etilénicamente Insaturado
que contlene por lo menas un grupo funcional
polar o dicho cligdmero o dicho polimero es
un oligémero o un polimero polimerizado de
un monémero etiénicaments insaturado que
contiene por lo mencs un grupo funcional
| polar.” (Reivindicacién dependiente 8)

‘El articulo para el cuidado personal [..]
caracterizado porque dicho por lo menos un
grupo funcional polar @8 un grupo hidroxilo,
carboxllo o sulfonato o una combinacién de
loa mismos”’ {Reivindicacién depaendients 7)

"El articulo para el cuidado personal [..]
caracterizado porque dicho por lo menos un
grupo funcional polar es un grupo hidroxilo”

(Reivindicacién dependients 8)
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Continuacién...
D1

Solicitud en estudlo

"Es esperado que un ampllo rango de
monémeroce de viniio polares puedan ser
capaces de Impartir los mismos efectos que
el HEMA y ! PEG-MA a las resinas de
polidctido y puedan ser mondmeros
efecﬁvo;; para Injertado” (Columna 6, lineas
36-39

*El articuio para e culdado personal {..]
caracterizado porque dicho mondmero
polar e8 un mondmerc de vinilo polar
(Relvindicacién dependlente 8)

"Mondémeros etlénicaments Insaturados
preferidos contienen un grupo funcional polar
incluido el 2-hidroxietil metacrilato (HEMA) y
polletienglicol metacrilato (PEG-MA) [...J]"
(Columna 6, lineas 33 — 38)

*El articulo para el cuidado personal [..]
caracterizado porque dicho monémero
polar, oligdmero o polimero as selecclonado
del grupo que conslste de 2-hidroxieti
metacrilato y de polletilenglicol metacrilato y
derivados de los mismos™ (Rslvindicacién
dependiente 10)

"El articulo para e! culdado personal [...]
caracterizado porque dicho mondémero
polar, oligémero o polimero es seleccionado
del grupo que consiste de 2-hidroxietl
metacrilato y de sus derivados®
(Relvindicaclén dependiente 11)

*La invencién ademds divuiga un método
para controlar la respuesta al agua de las
fibras por varlar la cantided de alcohol
pollvinllico desde alrededor de 1 a alrededor
de 88% por peso de una mezcia y variar la
cantidad de pollléctido desde t a alrededor
del 98% por peso de la mezcia® (Columna 5,
lineas 50 — 58)

*El articulo para el cuidado personal [...]
caracterizado porque dicha mezxla
comprende alrededor de 1 a alrededor de
98% por peso de pol{alcohol vinllico) y
alrededor de 99 a alrededor de 1% por peso
de polllictido” (Relvindicacién dependiente
12)

‘[..] Lss fibras dispersables en agua
comprenden alrededor de 1 a alrededor de
40% por peso de polliictido y alrededor de
60 a alrededor de 80% por peso de alcohol

polivinflico” (Columna 12, lineas 52 — 55)

*El articulo para el cuidado personal [...]
caracterizado pomue dicha maxxia
comprende alrededor de 1 a alrededor de
40% por peso de pollléctido y es dispersable
en agua” (Relvindicacién dependients 13)

“Las fibras son usadas como componentes
de productos de cuidado personal
desechables tales como pafiales, fibras no
tejidas para cublerias exteriores, etc.”
(Columna 5, lineas 57 — 59)

"B articulo para el cuidado personal [...)
caracterizado porque dicho articulo para el
cuidado personal es seleccionado del grupo
que consiste de pafiales, productos para la
incontinencia, calzoncillos de aprendizaje,
aimohadillas para la mujer y forros para
bragas” (Reivindicacién dependiente 14)

“El término “copolimero injertado” significa un
copolimero producido por combinacién de
dos o mas cadenas de diferentss
caracteristicas de constitucin o de
conflguracién, una de las cuales sirve como
columna y por lo menos una de las cuales es
unida a algunos puntos a lo largo de dicha
columna y conslituyen una cadena lateral”
{Columna 7, lineas 81 — 87)

“Un articulo para el cuidado personal que
comprende un poli{aicohol vinflico) y un
polidctido modificado que comprende una
columna de poliléctido con una pluralidad de
mondmercs polares, oligdmeros, polimeros
0 una mezcia de los mismos Injertados en
dicha columna de polilactido™
(Reivindicacién independients 15)

"La Invencidn adem#és discute un método
para controlar le respuesta al agua de lae
fibras por variacidn de la canidad de alcohol
polivinflico [...] y polliéctido [...' (Columna 5,
lineas 50 — 55)

“Un método para elaborar fibras comprende
los pasocs de: a) mezclar un alcohol
polivinliico con un pollléctido, [...]; b) formar
una flbra desds la mezcia que comprende
alcohol polivinilico y polilactido™ (Columna 12,
lineas 32 — 40)

*Un método para variar la respuesta al agua
de una composicén que comprende los
pasos de:

a) Seleccionar una cantidad especifica de
un poli{aicohol polivinflico)} y una cantidad
especifica de un polilactido;

b) Mezclar la cantidad especiica del
pol{aicohol vinllico) con Ila cantidad
especifica del pollidctido y

¢) Formar un articulo para el culdado
personal 0 un componente del articulo para
el culdado personal de la mexzcla®
(Reivindicacidn Independiente 18)




Continuacion...

\3¢C

Solicitud en eatudio

‘El méindo [...] donde dicho polilictido es
injertado previo al mezclado con el alcohol
polivinllico” (Columna 12, lineas 41 — 42)

"El método [...) caracterizado porque dicho
polildctido as modificado antes del mezciado
con el poli{alcohol vinllico)® (Relvindicacién
dependiente 17)

"El método [...] donde dicho polilictido es
injertado por los pasos de: a) combinar un
paolildctido y una mezcia que comprende un
mondmero polar, oligdmero, o polimero en
un reciplente de reaccién; y b) proporcionar
suficiente energla para la combinacién de
dicho pollldctido y dicho mondémero polar,
oligémero, o polimero para modificar dicha
composicidn de pollidctido” (Columna 12,
lineas 48 — 51)

*El método [...] caracterizado porque dicho
poliactido es modificado por los pasos que
comprenden: a} combinar un polildctido y un
mondmero polar, oligémero o polimero en
un reciplente de reaccién; y

b) proporcionar energla suficlente a la
combinacién de dicho poliléctido y de dicho
mondmero polar, oligémero, o polimero a fin
de modificar dicha composicidn de
poliactido” (Relvindicacién dependlents 18)

*El método [...] donde la flbra diepersable
comprende alrededor de 1 a alrededor de
40% por peso de polildctido y alrededor de
80 a sirededor de 89% por peso de alcohol

pollvinliico" (Columna 12, lineas 52 — 55) polalcohol  vinflioo)®  (Relvindicacion
dependlente 19)

*El método [...] caracterizado porque la
pelicula o8 dispersable en agua vy
comprende alrededor de 1 a alrededor de
40% por peso de polildctido y alrededor de
60 a alrededor de 99% por peso de

“El método [...]) donde la flbora es debilitable y
comprende alrededor de 40 a alrededor de
80% por peso de polilictido y alrededor de
40 a alrededor da 80% por peso de alcohol
polivinflico®” (Columna 12, lineas 56 — 58)

‘El método [...] caracterizado porque la
pelicula es debilltable en agua y comprende
alrededor de 40 a alrededor de 80% por
peso de polildctido y alredador de 40 a
alrededor de 80% por peso de poli(alcohol

vinllico)” (Reivindicacién dependients 20)

“El método [...] donde la fibra es estable en
agua y comprende alrededor de 60 a
alrededor de 8% por peso de poliléctido y
alrededor de 1 a alrededor de 40% por peso
de alcohol polivinflico” {(Columna 12, lineas
60 — 83)

"El método [...] caracterizado porque la
pelicuia es estable en agua y comprende
alrededor de 80 a alrededor de 68% por
peso de polilactido vy alrededor de 1 a
girededor de 40% por peso de poli(alcohol
vinflico)® {Relvindicacién dependlents 21)

"El método [...] donde el mezclado es
desamollado por exrusidn de fundido”
(Columna 12, Iineas 84 — 65)

*El método [...] caracterizado porque el
mezciado ese lleva a cabo medlante
extrusién de fundido" (Relvindicacién

dependiente 22)

De acuerdo con la comparacién anterior se puede conclulr que articulos para
cuidado personal elaborados con fibras o peliculas tales como las definidas en
las reivindicaciones de la solicitud, son conocidos. De la misma manera, el
método para variar la respuesta del agua de una composiclién y el método para
modificar el polildctido son conocidos y se demuestra porque todos y cada uno
de los elementos se encuentran incluidos en D41 que forma parte del estado de
la técnica.

En conclusién, las invenciones definidas en las reivindicaciones 1 a 22 se
encontrarian afectadas en el requisito de novedad de acuerdo con el articulo

16 de la Decision 4886.

Los requisitos de patentabliidad de la presente solicitud se encuentran
afectados asl:

Documento

Relvindicaclones Afectadas

Requisito que afecta

1

US5045480

1~22

Novedad

Se anexan los apartes principales de las anterioridades en el documento adjunto.
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En cumplimiento del articulo 45 de la Decisién 4868 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta deniro del término de
sesenta dias contados a partir de la fecha de notificacién de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesién, se denegara la

patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),

del capltulo quinto del titulo primero de la circular Unica No. 10 de 2001.

WNoro oy

CLARA CASTELLANOS DE JAIMES

Jefe de Divisién de Nuevas Creaciones (E)

El anterior requerimiento fue notificado por fijacién en lista, de fecha
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1
WATER-RESPONSIVE, BIODEGRADABLE
FIBERS COMPRISING PFOLYLACTIDE
MODIFIED POLYLACTIDE AND
POLYVINYL ALCOEOL. AND METHOD FOR

MAKING THE FIBERS

HELD OF THY INVENTION
The pressnt invention relatss 10 Waltr-responsive, biode-
gradable blends and fibers and 3 method of making sach
fibamn. More particularly, the present invention rolates to
fibors made from a blend comprising poly{vinyl alcobol) and
a modified or womndified polylactide and a method of
making such fbers a method of making smuch Gbers water-

dinpemible, water-weakenod or water-aiable,

BACKOROUND OF THE INVENTION

Bnnlhmuhlhcmlol’pllmhmmmnplm
uand in a variety of consumer goods, packeging and
mnhhmwmm-dmrmwmy
yeam, the common percoplion is that mors and mors non-
degradshlo plestics ame filling up our limited landfill space
quthumwddlldmllle.lﬂlrmﬂmdmb
be used in 1he manufacture of consumar goods, packaging
and medical articles becsuss plantios offer many advantagas
aver the more traditiooal materiala: wood, glass, paper, and
metal. The advaniages of using polymers include decreased
manufacturing time and costs, improved mechanical and
chemical properties, and decreancd weoight and transporta-
* tion coms. It is the impmved chemical resistance properties
of the msjority of plastics that resnll in their pon-

lily.

Dispaml of waste matcrials, inchuding food wante, pack-
aging materials and medical waste, into « typical landfill
provides s relatively stable eovimoomen in which nooe of
ibese materiaks is scen 1o decompase at an appreciable rte.
Allomative waste dispasa] options have been increasingly
tiscussed and vtilized 10 djvert some fractiops of wasts from
ontombmenl. Examples of these allumatives inchids munici-
pal solid waste compasting, anasmobic digestion, enxymatic
digestion, and waste waior scwage treatment,

Much controversy is associsted with the disposal of
medical waste. Both government agencics and members of
lh-pnvmmhawbunmmmﬂydimgm-bnh
scrutimy and funds toward this snbject. Admitedly, concerna
over the fats of materials comtaminated with infectious
substances are valid and proper measures to insure the safety
of bealth care workes and the geneml public should be
takon,

Corrently, medical wasto can bo categorived as either
reusable and dispomble. Casegovization as to whether car-
tain wasis is reusable or dispomble is customarily deter-
mined sccording to the malerial from which the article was
construcied and the purpose for which the articls was ased.

ARer usc, reossblo medical articles are cleansed and
sterilized under stringent conditions 10 ensure disinfoction.
In comparison, disposable medical articles we usnally oaly
used once. Even Lhen, disposing procedures are not
straightforoand, rather they ofton iovolve soveral stepn to
safeguard against powsniial hazards. Typically, afier use,
disposable medica) articles must be disinfected or sterilized,
ﬂmlnﬂnﬁﬂﬂﬂmlﬂdﬂlﬂdlulmﬂy
designated lamdflll or wasic incincrator. As a resull, the
:;r:ulwdfwthmmwwdu;hmmuhnm

Despite the high cost of disposal, single uss medical
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unconfaminated equipment Mlny times in the mwdical
conlext, eterilization procedures condncted mmpulycn
result in detrimergal effects such as the ransmizsion of
infections agents from ome paticnt ®o another. Improper
sterilization can aleo be dissstrous in a laborstory selting,
where, for example, contaminaled egquipment can rmin
experiments mwulting in tremendows costs of time and
monsy.

Currenily, dispagabls medical fabrics are genenlly com-
posed of thermoplaatic fibers such as polysthylene,
polyprapylenc, polyesters, polyamides and acrylics. Those
fabrics can also incinde mixtures of thermoget fibars such as
polysmides, polyarimicdes and cellulosicy. They are typically
10-100 grams per aquare yard in weight and can be woven,
koilied or otherwing formed by mothods well known (o thoso
in the textile arts whils the non-wovens can ba

b , wet laid or peedls punched
and films can be formed by blow or cest extrusion or by
solution casting. Once used, these fabrics are diflicult and
cosily (o dispose of and are non-degmdshls.

The wse of polymers for various disposablo articles is
widlespread and well kmown in the art. In fact, the heaviest
uae of polymen in the form of film and fibars occurs in the
paciaging and the dispossble article industries. Films
employ-dmlhnmm
food and non-fond g. marchandine bags and trash
ba;u.lnﬂndiq!mbblni:hilﬂmhmlmof
polymers occns in the construction of diapers, pnun.l
hmummmmmmmam
mond pads, bandages, and protaciive covers for various
articies.

In light of depleting landfill space and inadequale disposal
aites, there is a neod for polymess which are water-
responsive. Currently, although polymers such aa
polyethyleoe, polypropylene, polyethylene terephibalats,
nylon, polystyrsos, polyvinyl chloride and polyvinykicne
chiaride arc popular for their superior extrusion and film and
fiber making propertiss, these polymers are not wator-
responsive. Horthermare, these palymers are genonally oon-
compostsble, wirich is undesirable from an enviroamental
pormpective.

Polymers and polymer blends have been developed which
are geoenally considered tn be water-reaponsive. Thess ars

watcr-responsive polymers include thoss made from starch
biopolymers and polyvinyl alcohol.

Althovgh meterials mado from these polymemns bave beon
employed in film and fiber containing articles, many prob-
lers have been cocountsred with their nsa. Often the
polymers and mrticles made from these palymers are not
completsly water-responsive or compostable. Furthermore,
sama waler-responsive polymers may o be unduly sso-
sitive to walor, eithcr limiting the use of the polymer ar
nqurm.mlypofnrfnmmmmhplymr
ofien rendering tho polymer non witer-responsive. Other
polymers are undegirabla because they have inadequate heat
restsiance [or wide spread use.

Porsonal care products, such as dispers, ssnitary napiine,
adult incomtinence garments, and the like are geoemuily
constructed from a mumber of diffsrent components and
materials. Such articies usnslly have some component, wn-
ally the backing lsyer, constructed of a liquid repellent or
water-barriar polymor material. The water-barrier material

articios are desirable bocause of the assorance of cloan, and  commonly used includes polymer materials such as poly-
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ethylene film or copolymers of ethylens and other polar and
ponpolar monomem. Tho purpose of the wator-barrier layer
is to minimize or pravent ahsorbed liquid that may, during
use, cxude [rom the abhsorbent component and sofl the user
or adjacem clothing. The water-bamier layer sleo has the
advaniage of allowing greater utilization of the sbsarbeat
capacity of the product.

Alihaugh such products aro relatively inexpensivo, sani-
tary and casy ‘o use, disposal of a soiled product is pot
without its problems. Typically, the soiled products are
disposed in a solid waste receptacle. This adds to solid waste
disposal accummuation and costs and presents health risks o
mmmmnymmmwhmmm
An ideal disposal aliernative would be to nge mmmicipal
acwags treaimenl and private residential seplic systems by
flushing the soiled product in a toilet. Prodocts suited for
disposal in sewage systoms are {armad “fushable”. While
flushing such articles would be coavenicat, prior art mats-
riaks do not disintegrate in water. This tends to plug toilets
and scwor pipes, frequeatly nocemitsting a vislt from a
mmmmmummmtmmm
repellent material may disrupt operstions by plogging
scroens and causing scwagn disposal problema. It therafore

is necessary, although undesirable, o acparate the barrier
ﬂlmmumlﬁunlhlumhmnnbhpmblm

In addition to the article itself, typically the in
wirich the dispogable article is distributed is also made from
a water-barrier, specifically water-resistant, materinl. Water-
rusintivily is occessary 1o prevent lbe degradalion of the
packaging from envirenmental conditions and to pratect the
disposshls articles (harcin. Although this packaging may bo
safely storad with other rofese for commarcial disposal, and
especially in (b case of individual packaging of the
pmdmitmldlummimtbdimufm

in the toilet with the discarded, disposable article.
However, where such packaging is composed of 1 water-
rosistant massrial, the aforementioned probloms persisi,

The uss of lactic add and Iactide to manufacture a
watcr-sisble polymer is well krown in the medical indostry.
Such polymems beve beco used in the past for making
waicr-sishle sutures, clamps, bone plates and biclogically
active controlled rulsase devices. Processes dovelopod for
the manufaciure of such polymems 1o be utilioed in the
medical indusiry have incorporated techniques which
respond to ibe need for bigh purity snd biocompatability in
the final prodoct, Theso procesass, bowever, are typically
dexigned 10 produce small volumes of high dollar-vaine
products, with less emphasis on manufectoring cost and
yield.

b is genenlly known that lactide polymers or poly
(lactides) are nostable. However, the commsquence of this
m.lhlllyh-menlw One aspect is the biodegm-
dation oc other forms of degradation which oocur when
lactide polymers, or articles mamfacured from lactide
polymers, are discanded or composted afier completing their
uweful life. Another aspect of such instability is the degra-
dation of lactide polymers during processing at clevated
tomperatures aa, for examplo, during meli-processing by
ond-user purchagers of polymer resins.

In the madical area there is a predominant noed for
polymers which are highly stable and tharefore desirable for
use in medical devices. Such a demand has kistorically been
prevalent in the high valoe, low volume medical spocially
market, but is now also squally pravalent in the low value,

As described in U.S, Pat. No. 5,472,518, compositions
camprised of multllayer polymer films sro kaown in the arl.

4
Thulﬂhyofmhmm:h-mhmmpil;md
hysical properties in o incresss mishility or
Eﬁ:mdnnn;wnfﬂdlm Foxr example US. Pat.
No. 4,826,493 describes the use of a thin layer of hydroxy-

butyraie polymer as a compooant of » mnllilayer stroctar as
lbmﬂhh'duprmpmnnndumyhp

Asnother example of wee of orubtilayer films is found in
U.S. Pat. No. 4,620,999 which describes the use of & watcr
soluble Alm conled with, or laminated to, & water insolublo
film &% a disposable bag. The patent describes s package for
body waste which is siable 1o human waste doring vss, but
which can be made 10 degrade in the toilet, it a rate suilable
for entry into & sewage system without blockage, by adding
a caustic subytanes to achiove a pH level of al 1cast 12, Such
struciures are nsually consist of a polyvinyl alcobol flim
layer coatad with polyhydroxybutrysts.

A gimilar excretion-treating bag allowing disearding in
flush oilet or shadge vesael is diaciosed in JP 61-42127. 1t is

of an inoar layer of water-resistamt water-

resin such as polylactide and an outer layer of
palyvimyl alcahol. As disclosed in this patent, there are many
cxamples of oreltilayer films that s utilized in disposable
objects. Moat of thess examples consist of films or fibers
which are comprised of external layers of an eavironmen-
tally degradable polymer and mn internal layer of water-
responsive polymer. 'Typically, the exiemnal layers am com-
prised of polycaprolactons or sthylens viny] acstate and the
intornal layer s comprised of polyvinyl alcobol. These
cxamplen, hevwever, are all limiled (o composilions consist-
ing of muitilayers of different polymem, and do ant encom-
pass sctual blends of different polymem.

A family of patonts, EP 241178, JP 62-223112 and US.
Pat. No. 4,933,182, describes a controflied relsase composi-
tion for troating perindontal disesse. The eontrolled rulcass
compositions are comprisod of a therepoutically cffective
agent in a carrier consisting of particles of 2 polymer of
limited water molubility dispersed in a water soluble paly-
mar. Although, the curiar af these Imventions includes 1be
use of more than one polymer, the discinecd carricr is ool &
bleod bocanas the water saluble polymer of limited solubil-
ity is incorporated in the water solubls polymer as particlos
moging in aversge particle size from 1 to 500 microm.

The mes of polymers for use in watsr-responsive articles
is disciossd in U.S. Pu. No. 5,508,101, US. Pa.. No.
5,567,510, and US. Pat. No. 5472,518. This group of
pmudn:hullenuofn

mdnﬂ-mmdfmplymuwﬂmﬂm
h'mdmnubusuﬂmsmmwn_s-u.tb

of the palymem of such compositions are cmsidered 1o be
in very close proximity with one ancther, they are oot actual
biends. The &3 ion of oo polymer within another in
these compositions, is not viewed ss approzimately uniform
since the individual polymers are esscntially distinel and
ncparaie fibers or films,

U.S. Pat. No. 5,525,671 to Ebato et al. diacloses a method
of making a lincar lactide copolymer from a lactide mono-
mer and a hydroxyl group containing monomer. The poly-
mor disclosed by Ebato is & linear lactide copolymer pro-
duced by reacting two monomems to form s linear polymer
with a hinck or modom structure. Ebato doss not disclone
gnt copolymen.

Polymer blead compositions for making fibers and films
that am optinally combined we desirable because they are



\3&

5,945,480

5

lnghlydlbh QOptimal combinstion of polymers means that

pnlymmwndmlynp-ihwimm
the requirement of co-polymerization. Although blended
polymer compositiors ars known, improved polymer blends
wherein the fibers and films are more intimately connected
we desirable since the resulting composition s then more
stable, plisbis and vematile.

In addition fo the need for polymer componitions Lhat are
highly stabls, and thercfore, suitsbis for regular uso in most
dlpuubblmd-.lhenmlmlmmnudfmudl
polymu- compositions 0 be walen What is

needed therefore, is a malerial thal may be ulilized for the
manufacture of disposshic articles and which is water-
responsive. Soch muterial should be versatile and inexpen-
sive 10 produce. The material should be stable enongh for
intended use bui subject to degradation under predotormined
ennditions.

Moreover, there is an increasod exmphasis on eovironmen-
usc of solvont-basod coatings and rely, (o an ever increaning
degres, on polar coatings, such as waisr-hased material. The
utility of the graft copolymers of this invention includes, but
would ot be limited io, materials bave a greater affinity for
a polar coating,

Therefom, it s an object of thin fovention 0 make
biodegradable polymer blends and fibers.

Another object of this invention ia 10 make thenmally
processable polymer blends and fibem.

Amother object of Ibis iovention to make commercially
wviable polymer blends and fibers.

Another object of this invention to make thormally
processabls, hiodegradable polymer bionds and fibers which
s moro compatible with polar polymers and other polar
subatrates,

Another object of this invention & to make a waler-
responsive, bindsgradsble polymer.

Annther object of this invention is 1o make a waler-
responaive, biodegradable polymer with improved mechani-
cul and phynical propesties.

Another object is to develop 2 method of making water-
responsive bleads and films which may be tmilored to be

waler-disperible, water-weakenahle or water-atabla.

SUMMARY OF THE INVENTION

Th-mmmdlduummm
I&Mmﬂqplyvmylllmhhd
wuml-nq:uin disclosed heve a wide nm d’
walcr-responsiveness rangiog form water-dispemible, 0
wator-degradable and to watcr-atshio. The invention also
diselosea a method of controlling (he water-responsivensss
of the fibors by verying the amount of polyviayl alcohol
from abaut 1 to about 99 weight percent of the bland and
varying the amount of polylactide from about 1 to sbout 59
wright percent of the blend. ‘I'ie composition ranges respon-
sible for cach typs of water-responsivencss are disclosed.

The fibers are useful as components of flushable personal

fibara dinclosed in this iovention have the unique advantags
of being hindegradablo so that 1he bore and articles made
ﬁmbﬂhﬂmh&yﬁdmmmwm
degradation, and anserobic digesters, by snacrobic
degradation, in wasie watcr treatment plants. Therefore,
articles made from the fibers of this imvention will not
significantly incrosse the volume of sindgs accummlsted at
waste watel tresiment planis.

6
BRIEF DESCRIFTION OF THE MIGURES

FIG. 1 -lphtoﬂ:‘ﬂ.“ vmmymmﬂnlburnmafl
grafied polylactide i tho present inveation
and an ungrafied polylactide, domonstrating the decrease in
viscuslly of grafied polylactide vexsus ungrafisd polylactids.

DETAILED DESCRIPTION OF THE
INVENTION

Polyhchh(?lA)mmpmdﬂndbydnﬁmlqn—

moleullltwdmoflh PLA may vary depanding on the
desired properties and use.

Ethylenically unsalurated monceners conlaining & pllr
fonctionsl group, such as hydroxyl, carboxyl, amino,
carbonyl, balo, tInnL wulfonic, sulfonate, etc. are approprists
for this ioventing. Preferred cthylonically unsatomted mana-
mers coptaining a polar functional group include

range of polar vinyl monomers wonld bo capable of impart-
ing the same clliecis as HEMA and PEG-MA o polylactide
rutins and would be effective monomers for grafting, The
gafled PLA may contain from 1 0 20% of grafied polar
monomers, cligomars, or polymers, Prefomably, the grafied
PLA coolains 25 1o 20% of gnfied polar monomem,
alignmom, or palymers, and most preferably 2.5 1o 10% of
gnfted polar monomem, olignmen, or polymers,

Both the HEMA (Aldrich Calalog sumber 12,863-8) and
the FEG-MA (Aldrich Catalog sumber 40,954-5) used in the
Examples were supplied by Aldrich Chomical Compamy,
Tha FEQ-MA. purchened fram Aldrich Chomical Campary
was poly(ethylene glycol) ethyl ether methacrylato having &
mumber avengs moleculsr weight of approximately 246
grama por mol .

The method for making the grafisd polylactide composi-
tions has boen demonstrated by & reactive-oxtrusion process.
The grafiing reaction can also be parfixrmed in ather reaction
evices as long ax the necessary mixing of PLA and HEMA
and/or PEG-MA and soy other mactive ingredients in
achisved and enough encrgy is provided o effect the grafi-
ing resctions.

Otber resctive ingredients which may be added 10 the
campasitions of this invention include initiators soch as
Luopessal 101, ll.lquu’,wmn'lﬂlbbﬁmm
Aochem North America, Inc. of Philadelphia, Pa. Froe
radical initiators useful in the pmactics of this invention
inchudo acyl peroxides such as bemmyl peroxide; dialiyl;
diaryl; or anlkyl peroxides such as di-4-butyl peroxide;
dicumyl poroxide; cumyl butyl poromide; 1,1 di-t-butyl
peroxy-3,5,5-rimethyicyclobesane; Z,S-dlmdllyl-z.s-dn(l-

A55
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ttylperaxy) bexane; 2.5-dimethyl-2.5-bis (t-butylperoxy)
bexyne-3 and bis{s-4-butyl peroryisopropylenzenc); porox-
yesters such as t-butyl peroxypivalams; t-butyl paroctoate;
t-butyl perbenzoate; 2,5-dimethylbexyl -zﬁ-dl(purbmle)
t-butyl di{perphibalate); dialky] peroxymonncarbonates and
peroxydicarbonates; bydroperoxidss such ss t-butyl
bydroperaxide, p-methane hydroperoxide, pinane hydroper-
oxide apd cumene hydroperoxide and ketone nch
cyclohcxanone pemxido and methyl ethyl kstone peroxide.
Azo compounds such ss szohisisobutyrouitrils may also be
used.

Furtbermaore, other components known in the art may be
added o the gnft polymers of this invention to further
sohance the properties of the final material. For example,
polyetbylons glycol may be further addad to improve melt
vinhy.mmuofdhrlypuwnhhmbd
to provido specific propertics a8 desired. For example,
anti-static agents, pigmenis, coloranis and the lke may bs
incorporated in to the polymer composition. Additionally,
processing charactoriatica may be improved by incorporat-
ing lubricants or slip agents into blends made from polymers
of the invention. All of thess sdditives are used in
relatively small amounts, vsually lous than 3 weight parcent
of the final composition.

The mixtore of the polylactido and the polar monomer,
aligomer, or polymer is subjocted 1o mechanical deforma-
tion in a suvitablo mixing device, such as & Bradender
Plasticorder, a roll mill, a single or multiple scrow axtruder,
or any other mechanical mixing device which can be ussd 1o
mix, compound, process or fabricate polymess. A particu-
hrlydﬂ:nﬂnnlﬂmbuunnmmhhlm'mnr
more ports. In a preferred ombodiment, the reaction device
s a co-rolating, twin-screw extruder, such as & ZSK-30
twin-screw compounding extruder marmfactored by Werner
& Plciderer Corporation of Ramsey, N.J. This extruder
allows multiple feeding and venting ports,

The presonce of FLA or modified PLA in blends used 1o
maks fibers and filme recuces the water sensitivity of pars
PVOII in we. PLA grafted with a polar monomer or &
mnunofmn-prefaredhod:mdmﬁm-
ity with PVOH In ocder to obtain superior and
mechanical and physical propertiss. It is possible to use the
bicnds to malko other shapes than fibers or fllms and 10
thormally form the blands into complex shapes.

As used herein, the tarm “waler-dispescible” means that
the composition dissolves or broaks foto picces smaller than
4 20 mesh afier being immersod in water for appraximately
five mimmtes. The term “waler-dinintegratable™ memns that
the composition breals inte mmiltiple pieces within five
mirmtes of immession in waler and that some of the pieces
will be canght by & 20 mesh screen without sbpping through
in the same manner as a thread through the oys of a noadls.
The term “water-weaksoable™ means that the
remains in ons pieco but weaksrs and losns rigidity after five
mimutes of immontion in waler and becomes drapeable, ic.
it hends without an cxtcraal force appliod thoreso when it in
beld by one side at a horizontal position, The teem “water-
siable” means that the composition does pot become drape-
able afler five minutes of immomion in waler and romains in
one picco aflor the waler response tesi.

As used berwin, the torm “grafi
copolymer produced by the combination of two o more
chains of comstitutionslly or configurstionally differeat
festures, one of which sorves as 2 backboue main chain, and
at loast one of which is bonded at some poini(s) along the
backbons and constitutes a side chain, The molar amount of
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spocias, may vary but shouid be greater than moiar amount
dlhpuummhm'mmamlymr
has been created which comprises side chains or species
honded at some poini(s) along the backhooe af a parent
palymer. The term “blend™ as applied 10 polymers means an
intimate combination of two or mors polymer chains of
constitgtionally or configuraiopally different features which
are pol boxied to each other. Such blends may be bomog-
cnous or betergencoun. (Sce Sperling, 1~ H., /ntmducrion
m!’hpim"’blpurbdem 1985 pp. 44-47 which is bersin
incorporated by reference in ils entirety.) Prefernbly, the
hlenxd is created by combining two or more polymens al &
temperainre ahove the malting point of each polymer.
‘The present invention is illustrated in greater dotafl by the
fhllowing specific Examples. It & 10 be undenstood that these
are illustrative smbodizsents and that this inven-
tion is not to be limited by any of the Examplos or details in
the descyiption. Rather, the claims apponded hereto are to bs
construad broadly within the acops aad spiril of the invea-
ton.

Exmpla 1

A co-rotating, twin-scrow a:n.mh- ZSK-30 mamufac-
tured by Werner & Plloidorer of NJ.
'was used 1o manufacture the madified P1A of the Examples.
The diameter of the extruder was 30 ram. The length of the
screws was 1388 mm. This extruder had 14 barrels, oum-
bered conseculively 1 1o 14 from the foed bopper 1o the dis.
The fimt barrel, barrel #]1, received the PLA and was not
beated but conled by water. Tho vinyl monamer, HEMA,
was injected into barrel #5 and the Lopersol 101 peroxide by
Atochem was injected into barrel #6. Both the monomer and
the peroxide wore injected via a pressurized nozzle injector.
A vacuum port for devolstilization was included at barrel
#11. The dis used o extrude the modified PLA strands had
four openings of 3 mm in dizmetar which were scparatad by
7 mm. The modified PLA strands were then cooled in a enld
water bath and theu pelletized.

The PLA was fcd inw tho extruder with a volumetric
fecder at a throughput of 20 Th/hr. The HEMA and the
peraxide were injected into the oxtruder st thronghputs of
1.8 Ih/hr and 0.09 Ih/tr, respectively. The screw speed was
300 rpm.

The following extruder barrel sst emperatures were ussd
during the extrusion nm:

Foral Zoow2 Zome) Tosad 7omd Zomb Tom 7
I0°C. I1W'C. W"C 1X'C Wm"C 1WC ID'C

The vacuum was turned on for devalatization at barrel #11
and the procoss was allowed (o siabilim. The exiruded
HEMA grafied PL A (PLA-g-HEMA) strands wore cooled in
a cold water bath snd then pellatized.

Mehdmbuluhmpﬁmﬂmlbmdlﬁdmd
vomodified PLA on & Gooltfert 2000 avuilshls
from Goertfert in Rock Hill, S.C. The modified PLA of this
Exnmpls was propared with 9 weight HEMA and
0.45 weight percant Lupemsol The weight of the
HEMA and Luperaol wero based on the weight of the PLA.

Tko molt rheclogy tests were performed st 180* C. with
lmamﬂhﬂllmur)mdn.mlmuumhvm

pnfted mooomer, oligomer ar polymes, je. side-chain ity was dotermined st apparent shear ratos of 50, 100, 200,
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500, 1000, and 2000 Ls. A rheology corve was plotted for
cach material of the apparent viscosity vemus the spparent
shear rates below.

FLA-g-FHEMA
Sempie PLA, Aldrich (P, 0.45%)
Cosmncst Extraded Cratrol Gmfted FLA
App. Sheer Bam App. Sher Vim, App. Ehonr Vi,
) (Pas) (Fau)
097 325.7 nn
Ll in4a i
19959 W7 A .14
-9.97 147 5300
1000 11238 46407
00 50138 B3

The apparent mall viacosities at the various apparent shear
rates wars plotted and curves for the vamaodified
FLA and the madified PIA of the shove Example were
gnenated as showa in FIG. 2. The rbeology curve of Lhe
modified FLA demonstrates the unexpeceed, reduced vis-
cosilies of the modified PLA when compared to the unmodi-
fisd PLA. Theae reduced viscositics of the modified PLA
rasult in improved processability of the PLA. The grafting of
polar monomemn, aligomem or onto PLA resulis in
npwod compatibility with both polar mateciuls and polar

Examplo 2

Fibors Made Fram Blends Comprising PVOH and
lhdlﬂedl'l.AuUnmdiﬂdﬂA

‘The water- fbers of the Example wro
comprisod of a mokt hlullofpnly\nnyl aleohol (FVOH) and
cither unmodified PI.A or PLA s modified in Example 1.
Tho mage of the for water-responaive fibers
wvaries from about | o sbout 99 weight percen; of unmodi-
fled or modifisd PLA in the blend, The modifled PLA mmed
in the blands it as described above in Lxample ] and the
unmodifisd PLA used in the blends was that as supplied by
Aldrich Chemical Company. The PVOH wsed in tho blcads
was Ecomaty AX10000 supplied by Nippon Gohszi, Japan
and is a cold-watar soluble polymer syntheained from par-
haﬂyhydmlyudpolyvmylmuhldmumthdmn

nches. The melt flow rate of the PYOH used was 100
mnm 2l 230° C. and 2.16 kg.
Extrusion Process for Palymer Blending

Whaler-respommive blead compositions were prepared by a
molt extresion process. It is prefarred 16 bland or mix the two
components in an extruder such as a twin-sciww or sven 1
singlc acrow extrudor under approprists icmperatore and
shear/presmure canditions. The blending process can sl be
performed in a batchwise mixing device, such es a melt
mixer or 4 kasader, which is discusscd in the next section.
Both PVOH and yomodified or modified PLA cun be fed lo
an exiruder cither simuliancoualy or in acquonce to mini-
mize any adverse olfects on (he polymers such as degrada-
tion or discolorstion.

In this Example, lheulmdcnmol‘lhbbuhw
performed uaing a Haaka TW-100, a coun twin
screw oxtruder. The extrusion sof teperatures for the four
heating zones were 170, 180, 180 and 168° C. The serew
speod was 150 rpm. A resio mixtors of PLA or modified PLA
and PVOH was fed into the axtrudor at o rato of 10 I/hr. The
meh was extrudad, umhdlndlllupllhhﬂ

Extruded blend itions which contained 20, 30, and
WWWdehhMumMof
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10
1 and and 60 PVOH,
m.mmu.‘:mmm
Meh Mixing Process for Polymer Blending

Water-respomeive blend compositions were also prepared
by a meht mixing process. In this Example, the mell mixing
process was performed using & Hasle Rheomiz® 500, &
caunter-rotating, twin roller mixee. The mixar sst tempera-
ture was 180" C. The screw speed was 150 rpm. 70 grams
of 1otal resin mixture was fed into the mimr and blended for
five mipmiss. The melt was removed from the mixer and then
cooled in air.

Mell miker composilines which contained 50 and 60
wm;llperwmol'-lhrl’l.Au'lidHAufBumpll

1 and 50 and 40 woight parcsat of FVOI were produced and
used for
Fiber Processing of the Blends

The fibors were made on a mmall-acale fiber spiming
procassing equipment. The device consimis of a vartically
momnted cylinder hoated by cartridge heaters. A vertically
mounted Worm Gear Jactmainr (Model: PRN-1801-3-1,
manufactured by Duff-Noytbon Company, Charlotts, N.C.)
was used 1o extuds the materials into flbam,

Ths fibers were spun from a spin plate with 3 openings of
0.356 mm. The fibers exiting the dis were woond on a drom
having both reciprocating and rotary movexpents o collect
fiber aamplen.

Fibaes wave proparcd with varying amounts of PVOH and
the namodified PLA or modified PLA of Bxample 1.
Exsmpls A) FLA/FYOH 20/80 weighi ratio fibers.

The emperaturc of the cylinder was sct st 360° C. Al this
temperaturs, sofl Gbam ware made from this polymer blend
which wea comprised of unmodified palylactide and poly-
mer vinyl alcohol. The fiboers wore alightly yellowlsh.
Example B) PLA-g-HEMA/FVOH zum weight matio

This sample was made from the HEMA grafied PLA and
polyviny] alcobol. The temperature of the baryel was also sct
at 360" C. This polymer blend wes mads into fibers of less
color than the fibers made from the nomodified blead sbove.
These fibern were ooarly coloriem. This blend
exhibited substantislly higher msit strength than the blend
comaining uwamodified PLA, presumably due 1o the
improved compatibility of tho HEMA grafted PLA with
PVOH. As 1 rosult, the fibers coukd bo extruded st a higher
extrusion o than from the blends vnmodifled
PLA. Fibers could be produced in a temperaiure range from
353 10 371° C.
B;mpquvonmommnmm

This blend composition was also spun into fibem. Some
melt fracture oocurred.

Enmpl. D) PLA-g-HEMA/PVOH 30/70 weight ratio

Mudmubduhﬂhnmmﬁumhhhlﬂ
composition. This blend showed improved processability
over (he unmadified FLA/FVOH 30/70 bleml.

Examphk E) PLA/PVOH 40/50 weight mtio fibers.
Exampls F) PLA-g-HEMA/PVOH 40/60 weight ratio fibers.
Example G) PLA/FVOH 50/50 weight mtio, mizer hblendad

nmnple m HA-g-Hmerou 50/50 weight ratio,
nmpbnnmummmmm
mnmmmvonmmmm_

mmmmm FLA had lower
visoositios than the blends comaining vnmaodified PLA and
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tius could be extruded at higher rates and exhibited
improved procossability. Additionally, the fibom from the
hlands containing modifled PLA extribitod lnsa discoloration
than Gbom from Lhe blends comiaining wamodifled PLA,
ing improved compatibility of the modified PLA. All
:.E the mehm “"':: lmn:':hd PLA exhibited
mmmm':ﬂmumm-nmmw:
ratios.
Water Responm Test of the HEMA gnfted PIA/MVOH

|ml::“:llcllm"l:l.'II» above compositioms, lninn 0112
was cut measuring shout one i

diameter of the fiber was measured and The
water-responss tesd involved using & pair of (weszers to hold
the section of the fiber, immeming it into a scintillation vial
filled with 20 milliliiers of water and bolding it thers fior Gve
mimtas. Aficr five minuies, the cap was placed on the
scintilistion vial and the vial was placed in o Model 75
Shaksr (available from Burrell Comp., Pittsburgh, Pu.). The
vial was shalen for 30 seconds with the shaker sot at
maximum speed. If the

mmmmwmmwm
Compasitions

Whight Percent of varmdifiad of nodified FLA
in Blasds with FVOH

0 t—n 99
[ ]

1 iy 40

Fibers made from blend cnmpullmm wWere water-
dispensible up 1o about 40 weight percenl of modilied or
unmodified FLA in the biend. The fibers made from blands
with sbout 60 or greater weight percent of vamadifisd or
modified PLA wers waler-stsble. The fibers made from
blends betwecn these iwo mnges should be considered
water-weakenshle. The fibars made from hlemds with abomt
50 weight porcent of ynmodified or unmodified PLA ware
waicr-weakenable,

11 is to be undersiood Lbal these Examples are illustrative
embodiments and that this invention is oot to be limited by
anry of the Examples or details in the description, Rather, the
claims appended bereto are 1o be construsd broadly within
the scope and apirit of the invention. Panticolarly, it is to be
undemined that tho iovention inchuds multilayer fbers or
articies in which the claimed fibex is a layer or & component
in the Gnal stractore.

We claim:

1. A fiber comprising a melt blend a poly
(vinyl alcohol) and 2 polylactide, wherein said polyhﬂlbll
grafied with a polar monomer, » polymer or 1
combination thereof.

2. The fiber of clhhim 1, wherein said polylactide is a
2ryddroxyathyl methacrylste grafisd polylactide grafted
with from 1 to 20 weight percant 2-hydrxyativy]l methacry-
Inte.

A, The fiber of claim 1, whernin mid polylactide is &
grafied with & polar monomer.

4. Thbe fiber of claim 1, whenein said polar mosomer is an
othylenically nematorated monmomer containing af loast one

12

polar fanctional groop or said oligomer or said polymer is an
oligomer or a polymer palymerized from an ethylomically
umsaturated monomer containing at least boc polar fune-
tional group.

5. The fibor of claim 4, wherein said st lsast oo polar
functional group is & bydmoyl, exrboxyl or mlfonate group
or a combinstion (bereof.

6. The fiber of claim 3, whersin said at lsasl ooe polar
functional group is a hydroxyl group.

7. The fiber of claim 4, wheroin said polar monomer is a
polar vinyl monomer.

8. The flber of claim 7, wheorein said polar monomer is
selected from Lhe group consisting of 2-hrydroxyethyl meth-
acrylaie and its dorivativea.

9. The fiber of claim 1, wherein said polar monomer,
oligomes, or polymer is sclectod fromn the group commisting
of 2-hydroxysthy! methacrylate and polyethykeoe glyco!
methacrylaie and derivatives thereof.

10, The fibar of claim 1, wherein asid blend
lhullmlhnlnwullnpmﬂy(\nnﬂlhiﬂ)uﬂ
about 1 to about 99 weight percent polylactide.

11. The fiber of cleim 10, wherein said blend comprises
ahout 40 1o about 80 weight percent poly(viny] alcobol) and
about 20 to about 60 weight percont polylactide.

12. The fiber of claim 10, whorin said blsad comprises
shout 1 © ahout 40 weight percaat polylactide and is
watsr-dispesible.

13. The fiber of claim 10, wherein said blsad comprises
lbunﬂlnlbouldﬂwm'.hmlpolyluﬁbmil
water-wealenabls.

14. Amlhdufmlhqﬁhnmpl-t‘th-qnof.

a) blending a pdy(vm;dllmhol)‘mh a polylactide,
wherein pald polylactide is grafted with a polar
wohmr , polymer or & combination theyeaf;

b) forming a fiber from the blend comprising poly(vinyl
alcohol) and polylactide.

15. The method of claim 14, wharsin said polylactide is

grafiod prior to bleading with the paly(vinyl slcobol).

16. The method of claim 15, whersin mid polylactide is

grafied by the sisps compriaing:

1) combining & polylactide and & nrixture comprising a
polar monomer, oligomer, or polymer in & reaction
vesssl; and

b) providing sufficient enargy to the combination of said
polylactide and mid polar manomer, oligomer, or poly-
mer in order to modify said polylactide composition.

17. The method of claim 14, wherein the flber is water-

dispersihls and conyrises about 1 to about 40 weight
percent palylactide and about 60 to shout 99 weight percent
poly(vinyl alcohol).

18. Tho method of claim 14, wherain the fibor is water-

weakenable and isos about 40 1 sbout 60 weight
percent polylactide and sbont 40 to shout 60 weight percent
pnl)(vmyllbhl)

19. The mwihod of claim 14, wherein the fiber is water-

stable and comprines abont 60 to sbout 99 weight percent
polylactide and about 1 to about 40 weight parcent poly
(viny] alcobol).
20. The method of daim 14, wherwin the blending is
performoed by mekt extrusion.

* b 2 & =
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RADICACION: 1-18858 EDICTO No. 8891 ‘q Z

LA SECRETARIA GENERAL AD-HOC
HACE BABER:

Que esta Superiniendencia psofiid Resoluclén No. 8031 de 30-MAR-2008. Qus al contanido de la parte resolutive es como sigus: El
Suparintendente de Indusiris y Comerdo.

RESUELVE
ARTICULO PRIMERO: Negar o pthdénde patenta de invencidn para b soliciud

comespondiants a “COMPOSICIONES BIODEGRADABLES QUE RESPONDEN AL AGUA
Y PELICULAS Y ARTICULOS QUE COMPRENDEN UNA MEZCLA DE POLILACTIDO Y
ALCOHOL POLIVINILICO Y METODOS PARA LA FABRICACION DE LOS MISMOS".

ARTICULO SEGUNDO: Notificar personaiments el contenido de ls presenta fesolucian
al docior Ramim Castro Dugue, o a guien haga sus vaces, an s calided de apoderado de
Kimbaerly — Clark Workdwide, Inc., sntreginddie copla de la miama, advirtidndole que contra
efa proceds o recurso de eposicdn interpussio ante ol Superintentdents de Indusiria y
Comarcio, al momento da la notificacién o dentro de ios § diss héblies siguieniea a elis.

NOTIFIQUESE Y CUMPLASE :
DadaenBogotd, D.C.alos 30 HAR 2008 .

EL SUPERINTENDEN'I:E DE INDUSTRIA Y COMERCIO,

Para notificar a los interesados, se fila el presente EDICTO en lugar visible & pdblico en la SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIOQ, por &l términa de (10) diez dias hibles cantados a partir de las 8:30 a.m. de hoy.

Secretaria General Ad-Hoc 08-MAY-2006 Este adicto se desfia hoy 19-MAY-2008 a las cinco (5:00 p.m.)
Secretaria General Ad-Hoc
EDICTO No. 6891



