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Fecha de Solicitud : 21 de Diciembre de 2007

I. RECURSO ViA GUBERNATIVA

Yo, Luz Clemencia DE PAEZ, abogada con Tarjeta Profesional No. 23.555, obrando co
apoderada de V. MANE FILS, solicitante de la patente de la referencia, por el presente escrlto
atentamente manifiesto a usted que debidamente notificada de la Resolucién No. 36598 de fecha 15‘“
de Junio de 2012, interpongo en su contra el recurso de REPOSICION, para que sea revocada y en
consecuegcia se conceda el privilegio de patente de invencion para “CAPSULA DE GELAN
ROMPIBLE SIN UNION Y PROCESO PARA SU FABRICACION” a favor de V. MANE FILS.

Il. OPORTUNIDAD DE LA IMPUGNACION

La Resoluciéon No. 36598 de fecha 15 de Junio de 2012, fue notificada mediante edicto No. 18088
desfijado el dieciocho (18) de Julio de dos mil doce (2012), por lo que el término para interponer el
recurso de reposicidén vence el veintiséis (26) de Julio de dos mil doce (2012). En consecuencia, me
encuentro dentro de la oportunidad legal.

NIT. 860.041.367-3
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lll. FUNDAMENTO DE LA RESOLUCION No. 36598

Mediante la Resolucidon objeto de la presente impugnacion, el Superintendente de Industria y
Comercio decidio: :

3.1.  Negar el privilegio de patente para la invencion “CAPSULA DE GELAN ROMPIBLE SIN
UNION Y PROCESO PARA SU FABRICACION”.

3.2. Enla parte motiva de la providencia, se mencionaron los siguientes fundamentos:

“No hay evidencia de que la presencia del agente gelificante en una proporcién del 4 al 95% en la
cubierta y el agente de secuestro en una proporcién de hasta 2% causen efectos o propiedades
adicionales a lo divulgado por el documento D1 por cuanto las formulaciones que definen como
rellenos componentes derivados de almidén no muestran evidencia técnica de que las capsulas
tengan mayor homogeneidad o esfericidad, fal como lo afirma el solicitante (Fl. 130).”

‘ “En consecuencia, la persona del oficio normalmente versada en la materia enfrentada a la tarea de
fabricar una capsula de gelan rompible alternativa tendria una motivacion razonable en incluir la
presencia del agente gelificante ya conocido en una proporcién del 10 al 100% del peso seco fotal
de la capsula;, ademas de iones multivalentes reactivos en una proporcién que varie entre el 0}
30% del peso total de la cubierta, asi como el relleno en una cantidad que varia entre el 0 al 90% di
acuerdo con las ensefianzas de los documentos D2 y D3 para llegar asi al objeto de I
reivindicacion 1 de la solicitud; por lo cual, se considera que carece de nivel inventivo.” .

“Aunque se menciona un aumento de la homogeneidad y esfericidad de las capsulas producidas po
el método reclamado en la reivindicacién 19, este efecto es asociado a la presencia del agente de)%
secuestro divalente que permite que no haya gelificacion indeseable (Fl. 130) y dado que est‘éfﬁé A
caracteristica ya es conocida en el documento D3 por lo que no hay evidencia de que la diferencia
encontrada, es decir, la presencia adicional de un relleno tenga un efecto o propiedad adicional a lo .

ensefiado por el documento D3.”

. “En consecuencia, una persona normalmente versada en la materia tendria una motivacién
razonable de incluir en el proceso de obtencién de la capsula, ensefiado por el documento D3, el
componente relleno, de acuerdo a lo divulgado por el documento D2 llegando de esta manera al
objeto de las reivindicacién 19, por lo cual la materia reclamada es considerada obvia y por lo tanto,
sin altura inventiva.” '

“Ahora bien, es oportuno aclarar que la presencia de un agente antigelante en Ias_cépsulas ya era
conocido en el documento D2 (parrafo 0086), por lo que la presencia de las sales antigelantes en las
cépsulas del documento D3 con un objetivo diferente (disminuir mas no eliminar el fenémeno de
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sinéresis del producto lacteo contenido) es indiferentes, puesto que un técnico medio versado en la
materia reconoceria el caracter antigelante de los iones de calcio y por tal motivo tendria una
motivacion razonable en combinar las ensefianzas de los documentos D2 y D3.”

“Asimismo, aunque el solicitante establece que el documento D3 es el estado de la técnica mas
cercano a la invencion y la diferencia con la invencién radica en la presencia adicional de un relleno,
por el cual presentaria el efecto técnico alcanzado, el documento D2 anticipaba la presencia de un
relleno (parrafo 90) con el objetivo de cambiar las caracteristicas mecanicas de la capsula debido a
su inclusién en la estructura abierta del gel formado, por lo cual, los documento D2 y D3 constituyen
el estado de la técnica cercano a la invencién y la combinacién de sus ensefianzas le permiten a la
persona versada en la materia inferir las caracteristicas del objeto reclamado, por lo cual es
considerado obvio y carente de nivel inventivo.”

IV. OBJETO DEL RECURSO

. De acuerdo con los argumentos que expongo a continuacion, solicito atentamente a su Despacho lo
siguiente:

4.1. Revocar la Resolucion No. 36598 de fecha 15 de Junio de 2012, en el sentido de:

Conceder el privilegio de patente de invencién para “CAPSULA DE GELAN ROMPIBI Eﬁ
SIN UNION Y PROCESO PARA SU FABRICACION” a favor de V. MANE FILS. i

V. FUNDAMENTOS DEL RECURSO

Lu’;’ 23

RespetUosamente me permito disentir de lo expuesto por ese Despacho en la Resolucion objeto He“f
presente recurso, ya que la conclusién que la invencidon carece de nivel inventivo frente a [os™
documentos D2 (US 2004/0191366) y D3 (US 6 627 236) no corresponde a los hechos del caso.

5.1. Violacion del articulo 18 de la Decision 486 de la Comision de la Comunidad Andina:

De acuerdo con el articulo 18 de la Decision 486:

“Se considerara que una invencion tiene nivel inventivo, si para una persona del
oficio normalmente versada en la materia técnica correspondiente, esa invencién no
hubiese resultado obvia ni se hubiese derivado de manera evidente del estado de la
técnica.”
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Ahora bien, con relacién al articulo 18 de la Decisién 486, una invencién se considerara inventiva si
la misma no hubiese resultado obvia a partir del arte previo, para una persona del oficio
normalrriente versada en |la materia. Esto a su vez implica que el Examinador a cargo de esta
evaluacion debe colocarse en el momento exacto en el que el inventor buscaba resolver el problema

técnico contemplado en la solicitud y para el cual poseia la literatura y el conocimiento disponibles
en dicho momento.

Siguiendo entonces los lineamientos de la Jurisprudencia aplicable al analisis del nivel inventivo de
una solicitud de patente, se considera que una anterioridad o una combinacién de dos
anterioridades puede afectar dicho requerimiento de patentabilidad, si una persona medianamente
versada en la materia encuentra ensefianzas o sugerencias claras que, a partir de un conocimiento
medio en dicho campo, le permitan llegar de manera obvia a la invencién reivindicada.

Adicionalmente se considera que una mejora sustancial, un efecto inesperado o una ventaja con
respecto al arte previo es un indicio de nivel inventivo, por cuanto aportan un salto tecnolégico en la
‘ regla técnica.

A este respecto manifestamos nuestro desacuerdo con el analisis llevado a cabo por el Examinador

48

Frente a lo anterior, el Examinador indica en la pagina 4 de la resoluciéon impugnada que las O
diferencias existentes entre la invencién como es definida en la reivindicacién 1 y la capsula del
, documento D2 consiste en que se especifica la presencia del agente gelificante en una proporcién
del 4 al 95% en la cubierta, el relleno estando a una proporcién entre 25 y 95%, y el agente de -
secuestro en una proporcion de hasta el 2%. Es asi como el Examinador considera que los iones
antigelantes de sodio, magnesio y complejos de calcio ensefiados en el parrafo [0086] de D2
resultan equivalentes a los agentes secuestrantes de iones divalentes presentes en las capsulas
rompibles de acuerdo a la invencion.

Es asi como resulta necesario llamar la atencién de su Despacho al parrafo [0085] del documento
D2 antecediendo la referencia hecha en la tabla comparativa, en donde se indica que los materiales
de capsula particularmente adecuados corresponden a los alginatos, los cuales son copolimeros
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lineales de L-guluronato (G) y D manuronato-(M). Sin embargo, y como es del entendimiento de una
persona conocedora de la técnica, el alginato un término genérico que abarca toda una familia de
polimeros, en donde las caracteristicas de cada uno de ellos dependen de su estructura de bloque y
su peso molecular.

Ahora bien, el parrafo [0086] mencionado por el Sefior Examinador indica que “en general, un
aumento en el contenido de guluronato conduce a un aumento en geles mecanicamente estables
con estabilidad elevada en presencia de los iones no- 6 anti-gelantes, como lo son los compuestos
complejantes de sodio y magnesio, asi como de calcio”, por lo que se puede concluir que lo que el
documento D2 ensefia en dichos parrafos es que en el caso de la incorporacién de alginatos, a
un mayor contenido de guluronato, mayor la estabilidad mecanica del gel obtenido, y que
dicha estabilidad se eleva bajo la presencia de iones anti-gelantes.

De esta manera, resulta claro que la incorporacién de un agente secuestrante de un metal divalente
no puede ser deridado a partir de las caracteristicas de los alginatos en presencia de iones
antigelantes ensefiados en D2, ya que en dicha anterioridad, se parte de una cubierta de capsula

' que comprende iones de calcio, es decir, cationes multivalentes, que se utilizan para el
endurecimiento del gel de alginato de capsula (como es indicado en el parrafo [0083] de la
anterioridad citada).

Ahora bien, el Examinador considera que no existe evidencia alguna que la presencia del agente
gelificante en una proporcion del 4 a 95% en la cubierta y el agente de secuestro en una proporcién |
de hasta el 2% causen efectos o propiedades adicionales a lo divulgado por el documento D2. No t
obstante, se trae a colacién una vez mas que tal como es afirmado en la memoria descriptiva en lag §
lineas 17 a 24 de la pagina 6, los agentes de secuestro de metal divalente de la invencién
logran atrapar los iones de metal divalentes que pueden estar presentes en los componentes ¢
de la fase liquida durante la etapa de co-extrusion. Lo anterior es de gran importancia, ya que i
como fue determinado por los inventores, dichos iones de metal divalentes pueden tener un efecto 2
perjudicial durante la etapa de co-extrussion, causando la gelificacién de la goma de gelan. Dicha
gelificacion temprana afecta a la homogeneidad y esfericidad de las capsulas (favor referirse a las
lineas 17 a 22 de la pagina 2 de la memoria descriptiva). Con base en lo anterior, en la presente

. invencion, el agente de secuestro de metal divalente permite la co-extrusién de gelan sin
presentarse una gelificacion indeseable o incontrolable durante dicha etapa del proceso para la
fabricacion de la capsula (véase la memoria descriptiva entre la pagina 2 linea 24 hasta la pagina 3
linea 18, y pagina 6 linea 28 hastala pagina 7 linea 3).

Como prueba de lo anterior, se presenta a continuacion los resultados obtenidos por el Solicitante al
comparar las capsulas rompibles segun la invencion con las ¢apsulas de acuerdo al documento D2.
El Reporte de Prueba completo se presenta como anexo del presente recurso.
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Es asi como al partir de la composicion segun el documento D2, el Solicitante aplicé 2% de un
polisacarido + 12% de un relleno, como se muestra en la tabla a continuacion:

Tabla 1. Composiciones iniciales de la solucion encapsulante liquida para producir las capsulas
rompibles segun la invencidén y las capsulas del arte previo.

Pelicula de prueba

"Invenmén ( = arte previo)
Solucién Liquida Solucién Liquida
CITRATO DE SODIO 5
(= secuestrante) 9 :
LACTATO DE CALCIO ' 1,59
(=iones gelantes) _ . i -
GOMA GELAN KELCOF 20¢g 10,0 g
(= polisacarido) (= 2%) (= 0.99%)
SORBITOL EN POLVO 10 . e
(= relleno) 9
DEXTRINA CRISTAL 115
¢ TEX 648 (= relleno) 9
Agua de proceso 853 g 1000,0 ¢
Total 1000 g 1011,5¢9
Materia seca 14,70% 1,14%

poder llevar a cabo el procesamiento, como lo indica el parrafo [0090] de dicho documento.

Sin embargo, y de manera sorprendente, se observé a partir de los perfiles de viscosidad d

Brookfield, en el modula SC4-21, generados a 5 rpm, en donde la adicién de un agente secuestrant g;

permite que la solucién resultante presente una viscosidad inferior a la_ normaimente observadJ % -

De manera mas sorprendente aun, se observé que la solucién de acuerdo a la_invencion tlené

una viscosidad menor que la obtenida_con_la solucién de D2, en donde el polisacéarido se

encuentra presente a una concentracion de 1% y la composicién no presenta un relleno o agente
. secuestrante.

Dichos resultados resultaron inesperados para los inventores, y resultan sorprendentes para
cualquier persona medianamente versada en la materia, en la medida que la composicién de la
invencion permite una rapida gelificacion, la cual aparece a 43 °C, mientras que en D2 los primeros
indicios de gelificacion se empezaron a observar a 55 °C.
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FIGURA 1: Perfil de viscosidad de la composicion encapsulante usada para producir las cdpsulas
rompibles segtin la invencion y las capsulas del arte
previo.

Viscosité Brookfield, module SC4-21, 5rpm
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Otro resultado sorprendente frente al documento D2 se relaciona con la etapa de extrusion, la cual

se da de manera regular siguiendo los parametros de la invencidn bajo estudio, mientras que la=~
extrusion de acuerdo al arte previo no se daba de manera regular y se presentaba la formacidn de/
satélites en las capsulas en formacion. Aln mas, resulta necesario mencionar que la etapa df,-.
gelificacién al seguir los métodos previamente conocidos no presenta resultados satisfactori
resultando las capsulas obtenidas demasiado suaves, lo que dificulta su rompimiento. De for

contraria, las capsulas de acuerdo a la presente solicitud presentan una forma regular y rompibl
gracias a la gelificacion dada.

Finalmente, y en la medida que el contenido de materia seca es mayor en las capsulas de acuerdo af"-f;
la reivindicacién 1, que las capsulas de la técnica anterior, se logra una etapa de secado rapido,
siendo la etapa de secado en D2 de suma importancia, requiriendo del procesamiento de secado
convectivo y de la presencia de sustancias adsorbentes de agua como dioxido de silicio (véase

® parrafo [0178].

Comparando las capsulas secas de la invencién con las ensefiadas en la técnica anterior, se
observa que;

+ las capsulas de la invencion son regulares en su forma, fragiles, y no presentan filtraciones;
mientras que

¢ las capsulas de acuerdo a la anterioridad citada D2 no son regulares en su forma, resultan
menos fragiles, y presentan algunas pérdidas de aceite por filtracion del ntcleo.



CAVELIER

ABOGADOS

Lo anterior encuentra soporte experimental en las tablas 2 y 3 del Reporte de Prueba anexo al
presente escrito, en donde se comparan las propiedades de las capsulas después de la etapa de

extrusion.
TABLA 2
T Pelicula de prueba
Invenc_lon.. ( = arte previo)

Nucleo de la capsula hiumeda 32,98%* 35,78%*
Diametre de |a capsula humeda 1,83 mm 1,90 mm
Grosor de la capsula himeda 0,262 mm 0,256 mm
Nucleo de la capsula seca 77,00%** 98,00%**
Diametro de la capsula seca 1,400 mm 1,400 mm
Grosor de la capsula seca 0,050 mm - 0,004 mm

* en peso sobre el peso total de la capsula humeda
** en peso sobre el peso total de la cdpsula seca

Asi mismo, las imagenes a continuacién demuestran la homogeneidad y esfericidad de las capsulas
segun la invencion, mientras que las capsulas de acuerdo a D2 tienden a formar satélites, asi como

presentar irregularidades en su grosor

Capsula de acuerdo a la presente solicitud
AL e - — i

leutre Cellocaps 12007 J039/A1 - formule MANE : 2610372009
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Capsula de acuerdo a la presente solicitud

Capsulas segun el documento citado D2

[ Meutre cellocaps 12007 30391A1 : formute MANE | ] 2610312009 |

26103/2009

Neutre Cellocaps 12007 3039/A1 : formule MANE

Igualmente, las imagenes y las tablas a continuacion muestran las propiedades fisicas de las
capsulas secas de acuerdo a la presente solicitud y de acuerdo a lo enseiiado en D2.
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Capsula de acuerdo a la presente Capsulas seglin el documento
solicitud citado D2
Diametro
Hromedio (L) 1298 1376
Desviacion
estandar 17 . 35
diametro (um)
Relacién I/L 0,965 0,933
Fuerza
aplastamiento 0.94 0.26
(kp)
Desviacion
estandar fuerza
aplastamiento Gt QAL
(kp)

Heutre cellocaps 12007 3030A1 2802000 | Meutre Capsule Fuji 303081 26032009

. : Aspecto

Neure cellacaps 1200T 2030:A1 '

Asli las cosas, queda demostrado que las capsulas siguiendo las ensefianzas de D2 se colapsan
con facilidad al secarse, debido al bajo contenide de materia seca en la composicion de la cubierta.
Asi mismo, las cépsulas de prueba se rompieron facilmente al secarse, liberando asi el nucleo
liquido (filtracién). Por el contrario, las capsulas de acuerdo a la presente solicitud

permanecieron esféricas y lo suficientemente fuertes para no romperse durante la
manipulacion.

Ahora bien, quedando demostradas las diferencias existentes entre la invencion y el documento D2
asi como el efecto superior alcanzado por dichas diferencias, unaa persona versada en la materia

10
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no se basaria en el documento D3 para mejorar las propiedades de las capsulas. Lo anterior, por
cuanto el documento D3 ensefia una capsula para almacenar un producto lacteo en un sobre, el
cual comprende al menos un polimero que es reactivo con iones multivalentes y se selecciona del
grupo compuesto de alginatos altamente gelificantes con un bajo pesc molecular menor o igual a
100.000 (alginatos despolimerizado), goma de gelan ligeramente acetilada, y pectinas con un grado
de esterificacion menor o igual a 20. ‘

Dichas capsulas estan disefiadas especificamente para productos lacteos fermentados o no
fermentados, los cuales pueden ser seleccionados entre yogur, bebidas de yogur, leches
fermentada, quesos frescos, y cremas, entre otros (columna 2, lineas 5 a 8, D3). Adicionalmente, se
indica que el polimero de la cubierta puede comprender agentes de secuestro multi-iénicos, con el
objetivo de reducir el fenémeno de sinéresis. Sin embargo, el fendmeno de sinéresis resulta propio
de los lacteos.

Frente a lo anterior, se trae a colacién el segmento de texto encontrado en la columna 6, lineas 1 a
4 de D3, en donde se ensefa que el porcentaje de sinéresis se mide "pesando el sueroc exudado por
’ una 50 a 70 capsulas después de su almacenamiento dentro un recipiente cerrado durante 24 horas
a 4°C". En el campo de lacteos, el término "suero" se refiere a la parte acuosa de la leche que se
separa de la parte coagulable o cuajada. Por lo tanto, resulta claro que la sinéresis a la que se hace
referencia en la columna 6, lineas 1 a 4 de D3 corresponde a la sinéresis de un producto lacteo y

que el propésito de los agentes secuestrantes multi-iones de D3 es para reducir la_sinéresis del
producto lacteo confinado en el sobre.

Por lo tanto, la persona experta en la técnica no tendria ninguna razén para utilizar los agente
secuestrantes de D3 en las capsulas de D2, ya que tratan problemas técnicos diferenteg
determinados por la naturaleza de los compuestos presentes en la capsula, y no existe motivaci
alguna de aplicar el conocimiento que se tiene relacionado con la sinéresis en productos lacte
para ser aplicados en otros productos, como aquellos mencionados en el primer parrafo de la pagin
2 de la presente solicitud. Por consiguiente, una persona medianamente versada en la materia !\

7

e @

%

- s - . . . . f"“ E; : ;
tendria motivacién alguna para incluir agentes de secuestro multi-iones en una cubierta de ;lg_\'
capsula para mejorar la homogeneidad y esfericidad.

Por otro lado, y partiendo del documento D3 como el estado de la técnica mas cercano, se tiene que
la diferencia entre la invencién y el documento citado consiste en que esta ultima no indica la
presencia de un relleno. Frente a lo anterior, resulta necesario aclarar que, contrario a lo afirmado
por el Sefior Examinador en Ia resolucion impugnada, los plastificantes de D3 no pueden ser
comparados con el relleno mencionado en la reivindicacién 1 de la presente solicitud, en la medida
que los plastificantes de D3 se utilizan para ablandar el polimero. Por el contrario, el relleno
incorporado en las capsulas de acuerdo a la solicitud bajo estudio se utiliza para endurecer la

11
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capsuia. Por lo tanto, los plastificantes de D3 realizan una funcién contraria a la funcién del relleno
segun la invencién.

El efecto técnico alcanzado por la presencia de un relleno es el aumento en el porcentaje de materia
seca en la fase liquida externa, logrando asi las propiedades de formacion de la pelicula de la
capsula, como es indicado en las lineas 7 a 9 de la pagina 6 de la memoria descriptiva. Por lo tanto,
el problema técnico objetivo a resolver es cédmo obtener capsulas con una baja proporciéon de agua,
de forma tal que estas sean rompibles con un minimo de secado.

Si bien es cierto que D2 indica el uso de un relleno para mejorar las propiedades de la barrera, dicha
anterioridad no incluye una preparacion de una capsula que contenga un relleno. Lo que es mas, no
se indica como la incorporacion de un relleno en la cubierta de una capsula pueda disminuir el
contenido de agua. Como ejemplo de lo anterior, se traen a colacién los ejemplos 6 y 8 de dicho
documento, en los que las capsulas parten con un contenido de agua de 98% y 96,5%, y
disminuyen a 49% vy 4,6%, respectivamente, después a una etapa de secado extensa. No obstante,
la etapa de secado de larga duracién, como aquella requerida para la formacion de las capsulas de

‘ D2 afecta la forma esférica de las capsulas. Lo anterior, debido a que el diéxido de silicio agrieta la
cubierta a medida que esta se seca.

Por el contrario, la capsula segun la invencién bajo estudio comprende goma de gelan, un relleno y
un agente de secuestro de metal divalente, la cual presenta un contenido de agua alrededor del
85% después de la etapa de co-extrusion, reduciéndose a 0% después de la etapa de secado, como,
puede ser observado en el ejemplo 4 de la presente solicitud. Lo anterior demuestra que la
presencia de un relleno permite lograr capsulas con menor contenido de agua y que resulte
rompibles.

con el fin de tener capsulas regulares y homogéneos, caracterizadas por presentar un buenmf
rompimiento y una estructura mas resistente (debido a la mayor cantidad de materia seca). Por el

. contrario, las ensefianzas de los documentos citados por su Despacho se alejan de lo mencionado
en la presente solicitud, y buscan limitar la cantidad del polisacarido a 0,5 a 4% en peso sobre el
peso total de la cubierta, mientras que la capsula segun la invencion pueden comprender de 25 a
95% de un relleno derivado de almidon, junto con un agente secuestrante, con el fin de reducir el
contenido de agua, logrando asi capsulas rompibles que requieran menos secado cuando se

compara con el arte previo

Asi las cosas, resulta claro que los documentos D2 y D3 no presentan indicios suficientes que lleve
a una persona versada en la materia a obtener las capsulas rompibles sin union de acuerdo a [a

12
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presente invencién, que comprende un nudcleo y una cubierta, en donde la cubierta incluye un
agente gelificante presente en una cantidad entre 4 y 95% en peso sobre el peso seco total de la
cubierta, un relleno, y un agente de secuestro de metal divalente, caracterizada porque: el agente
gelificante es goma de gelan sola o en combinacién con otro agente gelificante seleccionado del
grupo que consiste de gelatina, agar, carragenano, pectinas, goma de xantano, goma de celulosa,
alginato, dextrano, curdlan, goma welan, goma rhamsan, o almidones modificados; el relleno es un
derivado de almidén presente en la cubierta en una cantidad entre 25 y 95% en peso sobre el peso
seco total de la cubierta; y el agente de secuestro de metal divalente es una sal de metal presente
en la cubierta en hasta un 2% en peso sobre el peso seco total de la cubierta.

Igualmente, la combinacién de las ensefianzas de los documentos citados no permite obtener un
proceso para la fabricacién de una capsula rompible sin unién, el cual comprende:

e co-extruir una fase liquida externa e hidrofilica, y una fase liquida interna vy lipofilica, con el
objeto de formar una capsula constituida de un nucleo que comprende a la fase interna y
lipofilica, y una cubierta que comprende a la fase externa y lipofilica;

e sumergir en una solucién acuosa que contenga un agente de curado que comprende iones

‘ divalentes:

en donde la fase liquida externa incluye un agente gelificante que comprende goma de gelan sola o

en combinacién con otro agente gelificante, un relleno, y un agente de secuestro de metal divalente.

Por lo tanto, contrario a las consideraciones del Examinador, una persona versada en la materia_no
tendria ningun incentivo a considerar dichos documentos al estar enfrentado al problema que;s'e“
presenta en la solicitud. De esta manera se desvirtia lo manifestado por su Despacho con respg (G
a que la presente invencién no habia superado un prejuicio técnico y por ende, queda acreditad: ;
nivel inventivo de la misma.

Por Ultimo, se desea poner de presente que aunque nos encontramos de acuerdo con la sobera,'
y autonomia de su Oficina para realizar el examen de patentabilidad de las solicitudes de patenté;
consideramos relevantes tener de presente que la solicitud bajo estudio ha sido otorgada p?\’r\}\a

Oficina de Patentes Europea, y por China, Indonesia, México, Nueva Zelanda, Filipinas, Rusia,
' Singapur, Ucrania y Sur Africa.

5.2. Conclusion

En linea con los argumentos presentados y con las disposiciones de |a legislacion actual en materia
de patentes, consideramos que el estudio de patentabilidad no fue correctamente realizado y que
contrario a lo que afirma el Examinador, la capsula y su proceso de fabricacion reivindicados si
presentan nivel inventivo, teniendo en cuenta que la presente invencion responde a una necesidad,
presenta ventajas reales y que las ensefianzas de las anterioridades citadas no llevan a un técnico

13
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versado en la materia a resolver el problema aca planteado y a obtener la presente invencién ya que
7 no ensenan o sugieren las caracteristicas técnicas esenciales relacionadas con la misma. Por lo
4 tanto es claro que a partir de las anterioridades citadas no era posible para un técnico medio obtener
de manera obvia y/o evidente la materia aca reivindicada.

Por lo tanto, la decisién tomada en este sentido debe ser revocada, dado que la solicitud en estudio
cumple con los requerimientos de patentabilidad tal como exige la Decision 486 de la Comunidad
Andina.

VIl. PETICIONES

Ruego a Usted entonces, lo siguiente:

6.1. Que se revoque el articulo PRIMERO de la Resolucién No. 36598 en cuanto niega el
privilegio de patente para el capitulo reivindicatorio de la presente invencion.

6.2. Que en consecuencia se otorgue el privilegio de patente de invencion “CAPSULA DE
GELAN ROMPIBLE SIN UNION Y PROCESO PARA SU FABRICACION” a favor de V.
MANE FILS. -

Vii. NOMBRE Y DIRECCION DEL RECURRENTE
El nombre y la direccion del recurrente son:

V. MANE FILS

620 route de Grasse
06620 Bar sur Loup,
Francia

® VIll. ANEXOS

8.1. Reporte de Prueba en el que se comparan las capsulas segun la presente solicitud y
aquellas ensefadas en el documento D2: US 2004/0191366.

8.2. Copia de los pliegos reivindicatorios concedidos por la Oficina de Patentes Europea, y por
China, Nueva Zelanda y Rusia. En este sentido resulta necesario poner de presente que las
reivindicaciones concedidas en México, Indonesia, Filipinas y Singapur son las mismas a
aquellas concedidas por la Oficina de Patentes Europea.

14
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Viil. NOTIFICACIONES

Atentamente manifiesto a usted que recibiré notificaciones en la Secretaria de su Despacho o en mi
oficina de abogada situada en la Carrera 42. No. 72-35, piso 4°, de esta ciudad de Bogota, D.C.

Sefior Superintendente,

%EJCLé/IéI/ENCIA DE %«EZ &2

C.C. 35.456.344 de Usaquén
T.P.A. No. 23.555

COLO-16271-841-002-8
’ \{\ LLG\LLG\D-222048\WPC16271
No. M-2012-222048\LLG
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MANE CONFIDENTIAL

TEST REPORT

In the following test report, the seamless capsules of the invention are compared to the capsules
according Mangos US patent n°2004/0191366.

IStarting compositions and process parameters

a. Protocols

The starting compositions for the encapsulating liquid solution are detailed in Table 1 below.

Cellofilm MANE Film Test (= prior art)
Liquid solution Liquid solution
SODIUM CITRATE 2
(= sequestrant) g L
CALCIUM LACTATE 1,5¢
(=gelling ions)
GOMME GELLANE 20 g 10,0 g
KELCOF (= 2%) (= 0.99%)
(= polysaccharide) )
SORBITOL POUDRE 10 '
(= filler) 8
DEXTRINE CRISTAL 115
TEX 648 (= filler) g
Process water 853 ¢ 1000,0 ¢
Total 1000 g 1011,5¢g
Dry matter 14,70% 1,14%
TABLE 1

There is a big difference between the dry matter content in the encapsulating composition used to
produce the seamless capsules of the invention compared to the encapsulating composition used to
produce the prior art capsules (i.e. Mangos capsules).

The co-extrusion is carried out in a seamless capsule apparatus as described in EP0513603. The
extrusion temperature of the shell composition is 85-90°C and the core composition is at room
temperature.

1/5
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1000
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FIGURE 1: viscosity profile of the encapsulating composition used to produce the seamless capsule

of the invention and the capsule of the prior art.

The gelling of the encapsulating composition of the invention is very quick and occurs at 43°C while the
gelling occurs gradually from 55°C for the encapsulating composition of the prior art. Then, the

encapsulating composition of the prior art is not suitable for a regular and homogeneous extrusion.

b. Capsules properties after extrusion

Table 2 shows the properties of the seamless capsules of the invention compared to the seamless

capsules according the prior art of Mangos.

Cellofilm MANE Film Test (= prior art)

Core of wet capsule 32,98%* 35,78%*
Wet capsule diameter 1,83 mm 1,90 mm

Wet shell thickness 0,262 mm 0,256 mm

Core of dry capsule 77,00%** 98,00%**
Dry capsule diameter 1,400 mm 1,400 mm

Dry shell thickness 0,050 mm 0,004 mm

TABLE 2

* by weight of the total weight of the wet capsule
** by weight of the total weight of the dry capsule

As it can be seen from the figure below, the capsules of the invention are regular in shape while the
capsules of the prior art tend to from satellites as well as full beads. In addition, the shell of the
capsules of the invention have a uniform thickness while the shell of the capsules of the prior art often

shows irregular thickness,

| Capsules of the invention

Capsules of prior art |

2/5
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£l Neutre Cellocaps 12007 3039A1 ; formule MANE § 2

#| Heutre Cellocaps 12007 3039/B1 : formule FUJI |
e T - L

Neutre Cellocaps 12007 3039/A1 : formule MANE | [ 260342000 ]

Neutre Cellocaps 12007 3039/A1 ¢ formule MANE [ 260022000

c. Dried capsules

Picture and Table below show the physical properties of the dried capsules of the invention and the

dried capsules of prior art.

Heutre Cellocaps 12007 303%/B1 : formule FLLL

| 28/0312009 |

)

O

260312000

| Capsules of the invention

Capsules of prior art

3/5
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& MANE

Heutre cellocaps 12007 J010/A1 261032009 [| Neutre Capsule Fuji 303381 26032009
I |

Aspect

PR

= e

7 ERPE T . A

Average

diameter (um) 1298 137p

Diameter
standard 17 35
deviation (um)

I/L ratio 0,965 0,933

Crush strength
0.94 .26
(kp) s

Crush strength
standard 0.28 0.17
deviation (kp)

From the pictures above, it can be seen that the capsules prior art collapse easily when dried because
of the low content of dry matter in the shell composition. Moreover, the capsules Test broke easily
when dried, resulting in the release of the core liquid. On the contrary, the capsules of the present
invention remain spherical and sufficiently strong so as not to break upon manipulation.

Table 3 below shows the physical properties of the dried capsules of the invention and the dried
capsules of the prior art

_ Cellofilm MANE Film Test (= prior art)
Average diameter (pm) 1298 1376
Diameter standard deviation 17 35
(Hm)
/L 0.965 0.933
Crush strength (kp) 0.94 0.26
Crush strength standard
deviation (kp) 028 047

4/5
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Européisches

Patentamt ' . : ' European Patent Office
’ European . 80298 MUNICH
. 0 Patent Office . . : . GERMANY
. " | office eurapéen ’ ’ Tel: +49 89 2399 0

des brevets : ) : Fax: +49 89 2399 4465
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Name: Christensen, Jette
Tel: +49 89 2399 - 8052
B or call

Cabinet Plasseraud - : Ve +31(0)70:34045 00
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75440 Paris Cedex 09

FRANCE C 28 MAI 2008
CABINET PLASSERAUD

-
Application No. . A _Ret. . | Date '
.06 809 049.7 - 2112 ' DZ06002905CMV . v 25.05.2009
Applicant ’

V. Mane Fils

Communication under Rule 71(3) EPC

You are informed that the Examining Division intends to grant a European patent on the basns of the above
. application with the text and drawings as indicated below: .

In the text for the Contracting States: . _
AT BE BG CH CY CZ DE DK EE ES FIFR GB GR HU IE IS IT LI LT LU'LV MC NL PL PT RO SE SI SK TR

Description, Pages
1,2,.4.5,.11-21 as publlshed
3. 6-10 : filed with telefax on 08.04. 2009

Claims, Numbers -
1-22. : o filed with telefax on 08.04.2009

Drawings, Sheets A ,
11 - , as published -

A copy of the relevant dOcuments is enclosed

The title of the invention-in the three official langu ages of the European Patent Offlce the international patent
classification, the designated Contracting States, the reglstered name of the applicant and the blbltographlc
data are shown on the attached EPO Form 2056. ,

Registered Letter
EPO Form 2004 12.07CSX
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Date 25.05.2009 Sheet 2 ~ Application No.: 06 809 049.7

You are requested within a non-extendable period of four months of notification of this communication

1. to f'ile‘1 set of translations of the claim(s) in the two other EPO official languages; -

EUR
2a. to pay the fee for grant including the fee for printing up to and including' 35 pages; »
3 Reference 007 790.00
2b. to pay the printing fee for the 36th and each subsequent page; _
number of pages: 0 ’ S : : S .
Reference 008 7 ' 0.00
3. . to pay the additional claim fee(s) (R. 71(6) EPC);
number of claims fees payable: : . _ : o
: _ Reference 016 ' ~ 0.00
Total amount ©790.00

~ The mention of the grant of the patent‘ shall be published in the European Patent Bulletin as soon as possible
. after the requirements concerning the transiation of the claims and the payment of the fees for grant and
printing, claims fees, designation fees and renewal fees as laid down in Rule 71(3), (4), (6) and (8) and (9)
EPC are fulfilled. o .

Any divisional applications relating to this European patent application must be filed directly at the European
Patent Office in Munich, The Hague or Berlin in accordance with Article 76(1) and Rule 36 EPC before the
date on which the European Patent Bulletin mentions the grant of the patent (see Guidelines for Examination
in the EPO, A-IV, 1.1.1). ,

If you do not approve the text intended for grant but wish to request amendments or corrections, the
procedure described in Rule 71(4) EPC is to be followed.- '

If this communication is based upon an auxiliary request, and you reply within the time limit set that you
maintain the main or a higher ranking request which is not allowable, the application will be refused (Art. 97(2)
EPC). : _ ' : '

If the enclosed claims contain amendments propoéed by the Examining Division, and you reply within the time
limit set that you cannot accept these amendments, refusal of the application under Article 97(2) EPC will
result if agreement cannot be reached on the text for grant. ' ;

In all cases except those of the previous two paragfaphs, if the fees for grant and printing or claims fees are
not paid, or the translations are not filed, in due time, the European patent application wili be deemed to be
withdrawn (R. 71(7) EPC). . : '

For all payments you are requested to use EPO Form 1010 or EPO Form 1010E or to refer to the relevant
reference number. ' ' :

‘After publication, the European patent specification ¢an be downloaded free of charge from the EPO

publication server hitps./publications.european-patent-office.org or ordered from the Vienna sub-office upon
payment of a fee (OJ EPO 2005, 126). ' L : -

Upon request in Writing. each proprietor will receive the certificate for the European patent together with one
copy of the patent specification provided that the request is filed within the time limit of Rule 71 (3) EPC. I
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EPO Form 2004 12.07CSX
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Date 25.05.2009 ' Sheet3 | Application No.: 06 809 049.7

such request has been previously filed, it has to be confirmed within the time limit of Rule 71 (3) EPC. The
requested copy is free of charge. If the request is filed after expiry of the Rule 71(3) EPC time limit, the-
certificate will be delivered without a copy of the patent specification (R.74 EPC, Decision of the President of
the EPO, Special edition No.3, OJ EPO 2007, D.2). R . ' '

" Note on payment of renewal féés '

If a renewal fee falis due between notification of the present communication and the proposed date of
publication of the mention of the grant of the European patent, publication will be effected only after the
renewal fee and any additional fee have been paid (R. 71(9) EPC). : )

Under Article 86(2) EPC, the obligation to pay renewal fees to the European P'aten,t Office terminates with the
payment of the renewal fee due in respect of the year in which the mention of the grant of the European
patent is published. o '

Filing of_tréhslations in the Contracting States

As regards translation requirements prescribed by the Contracting States under Article 65(1) EPC, please
consult the website of the European Patent Office : : : - S
www.epo.org —*Patents —Law =*Legal texts ~National law relating to the EPC

www.epo.org =*Patents =*Law —*Legal texts =*London Agreement - '

In case of a valid extension

-As regards translation requirements prescribed by the Extension States, please consult the website of the
European Patent Office '

- www.epo.org =Patents =*Law —*Legal texts ~*National law relating to the EPC .

Failure to supply a prescribed translation in a Contracting State or an Extéension State may result in
the patent being deemed to be void ab initio in the State concerned (Article 65(3) EPC).

Impbrfant note to users of the automatic debiting procedure

~ The fees for grant and printing and also any additional claims fees due under Rule 71 (6) EPC will be debited
automaticaily on the date of filing of the transiation of the (relevant) claims, or on the last day of the period of
this communication. However, 'if the designation fees become due as set out in Rule 71 {8) EPC andjor a
renewal fee becomes due as set out in Rule 71(9) EPC, these should be paid separately by another permitted
-means of payment in order not to delay the publication of the mention of grant. The same applies in these
circumstances to the payment of extension fees. For further details see the Arrangements for the automatic
debiting procedure (AAD) and accompanying Information from the EPO concerning the automatic debiting
p;gcedure(Annexes A.1 and A.2 to the Arrangements for deposit accounts (ADA) in Supplement to OJ EPO
3/2009). ' _ - ' :

Registered Letter

EPO Form 2004 12.07CSX



Date 25.05.2009 Sheet 4

Application No.: 06 809 049.7

Examining Division:

‘Chairman:
2nd Examiner:
1st Examiner:

S. von Eggelkraut-G.
Schiile, Stefanie
Villa Riva, A’

o c“es Paten ¢, '%,
X3

R ‘@
& %
[-)
. A <
A -]
£ S
. o
3 . =
2 S
>, “w
©

% &
090 Q
%ng aoipQ *

Christensen, Jette
For the Examining Division
Tel. No.: +49 89 2399 - 8052

Enclosure(s):  Form 2056 . :
B 28 Copies of the relevant documents

Registered Letter

EPO Form 2004 .12.07CSX

1%



Européisches

patentamt . ) - . European Patent Office
. 80298 MUNICH -
0> Patont Office : , . , _ GERMANY

Tel: +49 89 2399 0
gef:l?ree\:’e‘;ospée" . . . Fax: +49 89 2399 4465

- Annex to EPO Form 2004, Communication pursuant to Rule 71(3) EPC

Bibliographical data of European patent application No. 06 808 049.7

For the intended grént of the European patent, the bibliographical data are set out below, for information:

Title of invention: - NAHTLOSE BRECHBARE GELLANKAPSEL UND
' HERSTELLUNGSVERFAHREN DAFUR
- GELLAN SEAMLESS BREAKABLE CAPSULE AND PROCESS FOR
MANUFACTURING THEREOF
- CAPSULE RUPTURABLE DE GELLANE SANS SOUDURE ET SON
PROCEDE DE FABRICATION
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The present invention relates to a breakable

capsule hav1ng a fluid core and a SOlld or flu:.d breakable

" shell.

In- this invention, the term “~capsule'; means - a
sphexrical or substantially spherical delivery.'system of a

substance, said substance being hereinafter referred to as

‘“the core”, and said substance being encapsulated into a

shell, the shell being breakable and releasing the core

when broken or ruptured The term fluid means flowing as

- opposed to being in ‘a solld state Accoxrding . to the

-invention, the term £luid 1nc1udes f:.neiy divided. sol:.i.ds-,.

such as a powder, and also gel or any physical state of a
product ‘wherein said product changes shape or direction

uniformly, in . response to an external force imposed upon

it Accordlng to the :.nventlon, fluld_preferably refers to .

a flowable or gell:.fled product.

The term “breakable capsule” refers to a capsule

as hereabove defined, wherein the shell can be ruptured by
means of a pressure, -which results in the release of the

core. According to an embodiment, the capsule of the

invention may be specifically designed to be incorporated

into a fluid medium such as for example a gel, a pasty or a

liquid wmedium containing water;. in this embodiment, the

order to b_:_f_:.ng an visual eff_ect of homogeneous dlspers:.on

of the capsules in the “medium; 'advé.ntageous_ly, ‘the shell

and/or the core of the capsule is coloured. According to

another embodiment, the capsule of the invention is

01/02/2007
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d:.spersed into a solid or fluld medium, such as for example

a powder; advantageously, the shell and/or the core of the

capsule is coloured.

)

Such capsules are useful for numerous applications,

such as in oral care appl:.catlon (toothpaste, mouthwash,
gums..), in food appl:.catlons such as confectionary, dairy,

bakery, savory, in neutraceutical applications or in

- pharmaceutical or in personal -care products such as

cosmetic products and the like.

In the present patent appl:.catlon,‘ the term

"capsule" will be used to designate any size of capsules, .

including -macroc_apsules and mn.c:r:_ocapsules and preferably

capsule which 1argerA diameter is from 0.5 mm up to 8 mm,

preferably 1 to 5 mm; more preferably 1.2 to 3 mm.

It is of particular interest to obtain seamless

capsules, as the breakability of a welded capsule' (also

designated in the prior art as softgel or hard capsule) may -

be influenced by the easy or unwanted rupture of the weld.

Fuji patent application - JP10291928 déscribes a-

capsule obtained through a co-extrusion process, wherein

the external liquid phase comprises gellan and calcium
salts. Gellan gum, first discovered in 1978, is proc_lucedby

the microorganism Sphingomonas elodea.

The Applicant . _has" ‘found that the préduétion " of
gellan capsule through the Fuj i process was not
satisfactory and resulted in poor. quality capsules and in
processing difficulties, because the gellan was ‘actually

gelling during thelco-ex{:rusion,- ‘and it was not possible to

" obtain sPhérical and homoge‘néous breakable capsules.

01/02/2007

>



Re

=2

1/6

W

L N Y T ST R TS

~ Printed: 09-04-200

- WO 20074012981

10

35

20

25

30

ved at the EPO on Apr 08, 2009 15:49:18. Page 9 of 16

éﬂ T2/ z?krmszneun1z

PCT/IB2006/002905

For. this reason, the Applicant tri_ed to lmprove the
Fujl procsss and found that the drawbacks of tha prior art
prbceae may be due to the prasancé of calecium eaite, and
more generally to divalent metal walts in geilan during the
cb~extmmioxfx. step. Thus, the Applicant carr;t.ad out a

process wherein the co-extrusion liquid phase containing .

gellan was performed in absence of calcium salts, and
cbserved that, surprisingly, the resulting capsules had the

recquired apherical or substantially» spherical shape and

homogeneous alzes. Howaver, the capsules thua. obtained

could not' be umed as such, because the ghell was too soft.

.and the resulting capsuiea were not breakable capsules; the

Applicant found a- solution to 'thie_ gubgaquent teachnical
problem' by contacting the: capsules with divalent metal
iona, preferably calcium or magnesium iome, or by -using

organic acid solution, once the co-extrusion process is

~ finished, and this finally _le'ad to satisfactory breakable
capsules.

Thus, this invention relates to a process for

- manufacturing. seamless breakabla capeuie and  to new

seamless breakable capsuleal.)mw o

The process .of the invention compriées a atep (A)
of co-extrusion of an external and hydrophilic liquid phaese

and an inteznal and lipophilic liquid phase, in order to '

form a capsule having a 'oore,comprising the internal and
lipophilic phase and a shall comprising the external and
hydrophilio phase; and a step (B) of washing and immersing

~ the capaule‘a‘into_ an agqueous golution preferably cqncaining

a curing agent, the ocuring agent being one of the means for
making the shell breakable as required for the intended
usge; optionally a step (C) of drying the obtained capsules

s
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or opt:.onally a step (D) of - suspendlng the capsules into an
fluid medium.

The cc-extrusicn 'proce-ss ccmprises three main
stages: compound drop formation, | shell solidification and
capsule collection. The compound drop is a sphere of the
liquid £ill phase inside the shell phase. The. ligquid fill
phase is hereinafter referred: to. as “the core® . The shell
phaee is hereinafter referred to as “the -sheil”. |

| According to the invention, the external liquid

phase includes a-ge‘lling agent 'comprising gellan gum, alone

‘or in comb:.natlon with at least one su:.table gelllng agent,

a flller, and "a metal sequester:.ng agent the 11qu:1.d

preferably being aqueous, more preferably the lqu.ld is

water, preferably desionized or osmozed water.

By “gelling- agent" ,1n the .' meanlng of this

invention, it is ‘referred to an ~agent able to convert an

aqueous phase from a flowable or flu:.d llquld to a SOlld or
a gel

30

"By “sequestering agent” in the meaning of this -

invention it is referred to any agent complexing, chelating

or sequestering bivalent ions such as calcium or magnesium

ions. _ 4 .
The term “substanti'al_ly" , when referring to a
number ‘or value, means + or - 10 % of “the value; when

referring to a sphere, :|.t means a . d:.storted sphere wh:.ch
larger diameter is + or - ‘10 % of the d:.ameter of the
expected sphere. | - |

The term “wet capsule” in the. meaning of this
invention, refers to a capsule wh:Lch shell dincludes a
positi've amount of water The term wet capsule is used for

the calculation of ‘percentages of ingredients in. the.final

01/02/2007
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product or shell, as opposed to the calculation based on
the dry weight of said flnal product or shell.

- The breakable capsule according to the :anent:.on
preferably has a crush strength- from 0.01 to 5 kp,

S preferably from 0.1 to 2.5 kp, edge values being included.

‘_ The crush strength of the capsule is measured by
continuously applying' a load.verti-cally onto one particle
ﬁptil rupture. The .c.:rush‘stre'ngth of the capsules in the
present vinventien is ;meaSured by using a texturemeter TA.XT

10 plus from Micro Stable System in .compression mode or a
LLOYD - CHATILLON Digital Force Gauge, Model DFIS 50,
having a capacity of 25K§, a ,resolutibn of 0.02 Kg, and an.
accuracy of +/~ 0,15 %. The force. gauge is attached to a
stand; the capsule is positioned in the middle of a plate

15 that .is moved up with -a manual thread screw device.
Pressure is then applied manually and the gauge records the
maximum force appl:.ed at the very moment of the rupture of
the capsule, (measured in Kg or in Ib). Rupture of the °
_capsule results in the release of the core.

20 - . Gellan gum is a hydrocollon.d which, according to
the invention, can be used as the sole gell:mg agent of the
external 11q1.u.d phase, or :Ln combination with at least one
ohter gell::.ng agent. Other sultable gella.ng agents may be
alginates, agar, carragheenan, pectines, " xanthan gum,

25 Arabic gum, tara gum, ghatti gum, karaya gum, dextran,

*  curdlan, welan gum, rhamsan gum or modified starches.

‘suitable gellan gums are for exainplé, but not limited to-
deacy'(lated gellan gum. Xelcogel® can be mentioned as a
suitable gellan gum. | | ' | |

30 - The amount of gelling .agent - present in the shell' '

' is 4 to 95% S 1 prefera.bly 5 to 75%, even more preferably is

01/02/2007
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10 ko 50%, mora prefara.bly 12 to 40 % by weight of the
total dry weight of the shell.

When used in combination with at least another
gelling agent, the weight ratio between gellan gum and the
other»gblling agent (s) is from 80/20 to 20/80, prefarably
75/25 to 25/75, and even more praf.erabiy from 60/40 to
50/50. . | - -

. Preferably, the weight ratio of gelling agent /
dried shell is greater than 10%, ‘preferably greater than
12, more preferably greater than 15%.

The -filler 1is any suitable material that oan

increage the percentaga of dry material in the external
liquid phase or bring filming properties. Increasing the
dry material amount in a shell results in solidifying the
shell, and in making it physically more resmigtant or
impermeable. Preferably, the filler is salacted from the
group comprising etarch derivatives such as dextrin,
maltodextrin, polyol, cyclodextrin (alpha, bata ox gamma),
or cellulose ' derivatives guch as
hydroxypropylmethylcellulose (HPMC), hydroxypropylcelluloae

(HPC) , methylcellulose (MC), carboxymethylcellulose (CMC),

25

30

RZ/6ved atthe EPO o

polyethylens glycol dexrivatives, polywvinyl alcohol, polyols
or mixture therecf. '

The amount of filler in the shell 1= -a.t—-moct-
%,——pu&hmbht— £rom A5 to 95% M—OWHIM
from—S50-—mo—B86% by waight on the total dry weight of the
shell.

Using a divalent metal aequeatering’ or complexing
agent allows trapping the divalent metal 3jons which are
poseibly present in the ~componente of the 1liquld phase
including water and which have a gelling effeot on gellan.
Thus, the uase of a. divalent' metal sequestering agent,

ans

',Aal L2 X 3
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20

pref_ereblyf of a calcium ion_ sequastering agent, allows tha
gellan to be co-extruded without undesirable or
uncontrollable gelling during the co- extruaion

v The amount of ssquestering aggnt; is_ at moat 2%,

~ preferably at mdat 1% and even mors preferably at moat 0(5}' '

by weight of the total dry weight of the shell.
Preferably, the water used for the external phase

is deionized water eu‘;d_/or osmozed wate:, ueinQ procesging .

water remains possible but neads adjusting the amount of
divalent metal aequeetering agent. ,

The - sequeatering - agent :Ln a matal salt,.

No#oublan selected from the group comprising trisodium
citrate, trisodium phosphate, tetrasodium pyrophosphate,
aodium hexamet&phosphate and mixtures thereof.

Tho hydrophilic external liquid phase may further
compriae at least one plasticizer, which may be at least

cne of glycerol, .sorbitol,- ma.ltitol triacetine or

polyethylene glycol typa product, or a polyalcohol with
plasticizing or humectant properties. Advantageously, - tho
hydrophilic external liquid phase further comprises at

" least one colouring agent or pigment; according to a firast

25

30
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ambodiment, the colouring agent or the p'igment'-ia in a form
of a powder or a suspension etable in an ‘aqueous medium.

According to another embodiment of the invention, the -

liguid phasae may include perfumes, aromae, fragrancea or
any odoring agent . _

_ Acoording to ona embodiment of ths invention, the
co- ext:rusion step (A) of the proceas can be pexformed at a
temperature being from room temparature to 100°c.
.,Advantageously, it is performed at room tamperature, which

means between 18 and 30°C} praferably 20-25 °C under

atmosphexric pressura.

THs e

i
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. The co-extrusion step is a synchronous "éxtruaion_ :
of two liquids: the external and hydrophilic liquid phase,
and the internal and lipophilic liquid phase which can be
4 pérfomed Uaing an apparatus and a process as des'cribed in

S EP 513603, the disclosure of which is herein incorporated
by reference. :
Acgording to an embodiment of the :anontion,:
after the co- -extrusion step (A), “tha aolidifical:ion steap i
performed by keeping c¢old the capsulas in orxder to ensure |
‘ - 10 correét gelling of the shell, for example by contacting
: ' them with a cold bath. The cold bath may prefarably be cold
oil or cold emulsion. Cold means any temperature below
18°°C, preferably the temperature is from 2 to 10 °C, more
preferably 4 to 6 °C. '

15 According to an embodiment 6£'t_‘.he inventiocn, the
capsulas ma'jr ‘then be caentrifuged in order to remove the
Asuz‘plua‘ oil, And/or ‘washed with organic solvent (such as
acetone, ethyl acetate, athnhol, petroleum ' ether, e_tc'.)
also to remove the surplus oil, and optionally dried in a

20 air flow at controlled temperature and humidity. Tha

| velative humidity of the drying air is 20% to  60%,
preferably 30 to 50k%; ti‘he temperature of tha'drying alr ig |
. v of .15 to 60 °C, prefera.bly 35 to 45 °C.
' ' mﬂg——-ﬁo—-&noﬂnr——am Tt'—l‘w capaules
_25 are ..p::n.ﬁm.hl;r. immersed into an aqueoua golution ox an
emuls;lon- containing a auring agent which comprises a
divalent malt and optionally an acid. The effect of the.
immersion stesp is to wash out the oil remain'ing. at the
pariphary. of the capsule, and to gradually strengthen the

30. shell, notably through dehydration and osmotic equilibrium,

' ' According to one embodiment of the invention,
after immgrsion, the ~capsules are dried :Ln_ the same

R&/8ued atthe EPO on Apr 08, 2008 15:49:18. Page 12 of 16 : ' Q8042000
- | | | i
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conditions as mentioned above. According to’ another
embodiment of the invention, after immersion, thes capsules

" ara not dried.

The curing agent prafexably ocomprises divalent—

calcium 1on8 T-—MASReSLNN—Lons..

The aqueous solution or emul'aio'n containing the

'curin.g agent is preferably é. divalent metal -salt solution,

prefarably containing calcium oz -magnesium salts, wmore
preferably, calcium dichlorida, calcium carbohate, ¢alcium
sulfate orx vdicalcium ‘phosphate. .'I‘h'ie .solution may be the
Aqﬁeous phase of .an oll-in-water emulsion, This solution
can be at a temperature comprised between 2°C and room

temperature. Advantagecusly, "the agqueoug golution .

containing ?:hq " curing agent is maintained under = acid

‘conditions of pH, and preferahly at a pH less than 5, more

prefsxably from 2 to 4. Acéording to a preferred embodiment
of ‘the in\-rénﬁion, the aqueous gmolution or emulsion
containing a ouring agen{: is ‘a calcium chloride éolut’:_ion
having a pH of 3 to 4.

The aqueocus solution containing the curing agent
can also oontain preservatives or bactericides such as
banzoate, parabena, diocls, cetylpyridinium chloride,
diazolidinyl urea or any preservatives uged for food,
pharmaceutical or cosmetic products

According to one embodiment of the invention, the
procees comprieea tho - steps of co-extruding “the above

mentioned external and internal ligquid phases, optionally'

solidifying and/or gelling the aurface of the ghall by
keeping tha capsule under cold conditions, aa explained
herein above, optionaily centrifugating, bption&lly washing

|
o
08-04-2009
j
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' the mo-obtained capsﬁles wit_:h an organic solvent, immersing |
the resulting capsules into an agqueous solution containing’
a curihg agent, and optionally drying the capsules.
- According to one embodiment of the invention, the
5 '9013.,:11fying/golling/mring pteps can be gathered into a
mingle step, for example by dipping t:he capaules into a
bath, under aold conditions, containing the d&ulanb—m‘;a&
Al b gy——puefarably  caleium o;_w more
preferably, calcium dichloride, calcium. sulfate or
10 dicalcium phosphate. This bath may be an 611~1n-wa_tar.
amulsion. , . ’
) . The capsules manufactured ‘.ihrough 'the process
' according to tha invention arxre subatantially or perfectly

- spheriocal and very homogeneous in size.

15 ' Thia invention also relates to breakable c’&psule-a‘
which are preterably seamlesns . capsulee susceptible to be
obtained through the process according to the invention.

The capsula of the invention compr'isea a core and a

- shell, and ®aid shell includes a gelliﬁg agent comprising

20 "geillan gum alone or in ccmbination with another gelling
agent, a filler, and a divalent metal sequestering agant..'

Preferably the gelling agent of the shell is a
combination of gallan and of at least one other gelling
agent selected from tha group coneisting of gelatin and

25 hydrocolloids such as agar, carragheenan, pectins, xanthan
gum, alginate, tara gum, arabic gum, ghatti gum, caroub
gum, cellulose gurh, dextran, curdlan, welan gum, xhamsan
‘gum or modified starches. '

Acoording to a preferred embodiment of the _
30 invention the filler and. ‘the mequestaring agent, are aa
described here:inabove. ' '

, v _ - N
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A'According to another -embodiment, the shell further‘

comprises a plasticizer as descrlbed herelnabove.'

The amount of plasticizer ranges from 0.1% to 30%

by weight, preferably from 2% to 15% by'weight, and eveﬁ

5 more preferably from 3 to 10% by weight of the total dry
weight of the shell. . ' -

According to the intended use of said capsules, the
shell may contain other additives such as perfumes,.aromas,

or any flavoring agent.

10 According to the intended use of said capsule, the

| .shell may . cpﬁprise éoloring agent such aé pigments,
titénium dioxide, iron oxides, carbon black, or any type of
food, oral care, cosmetic or pharmaceutlcal pigment such as
,Covasorb colors dlstrlbuted by LCW. ) ' ,

15 ' The shell of a breakable capsule according to
the invention - represents by weight 8 to 50% of the total
weight of said capsule, preferably 10 to 40%, more

 preferably 20 to 30%.

A The amount df water present in the shell is of
200 1 to 60 %, preferably 5 to 40 % the capsule remaining
" breakable even at the higher percentages. |

' According to a preferxed embodiment, the breakable
Capsulé according to. the invention has a crush strength of

25 from 0.01 to 5,. preferably fromAO.Ol to 2.5 kp.

Advantageously, the shell thickness of the
, capsule is 10-500 microns, preferably 30-150 microns, more
preferably 50~ 60 mlcrons The . ratio diameter of the

12 | n o | o 5 01/02/2007
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C&PSHlE/tthkneSS of the shell is in the range of 1 to 100,

preferably 5 to 30.

The core of the capsule is preferentially

composed of a mixture of meterials or products which are

lipophilic or partially soluble in ethanol, or of molecules

formulated as oil/water/oil emulsions.

‘The core of a breakable capsule according to

the invention represents by weight 50 to 92% of the total

weight of said capsule, preferebiy"so to - 90%, more -

preferably 70 to 80%.

- The core. of the capsule may be composed of one

or more lipophilic solvents conventionally; used in the

food, pharmaceutical or cosmetic induStries In a preferred

embodlment these lipophilic solvents may be trlglycerldes,
especially medium. chain triglycerides, and in partlcular
trlglycerldes of capryllc and capric ac1d or mixtures of

trlglycerldes such- as vegetable oil, hydrogenated ‘oil,

- coconut oil, palm oil, olive oil, sunflower 0il, coxn oil,

linseed oil, cottonseed cil, groundnut oil, grape seed oil,

" wheat germ oil, fish oil, beet fat, mlneral oils and

silicone oils. The amount of llpophlllc solvent in the’ core

of a capsule according to the invention is of the order of

0.01 to 90%, preferentially 25 to 75%, of the total weight

- of the capsule.

The core may also comprise one or more aromatic

or fragrance molecules as conventlonally used in the
formulatlon of flavorlng or fragrance compos;tlons Mention

will :Ln part:.cular be made of aromatic, terpenlc and/or

sesqulterpenlc hydrocarbons, and more particularly

essential oils, alcohols, aldehydes, -phenols,; carboxylic

acids in their various forms, aromatic acetals and ethers,

- 01/02/2007
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13

nitrogenous ‘heterocycles, ketones, sulfides, disulfides and

mercaptans which may be aromatic or non aromatic. It may
also . c_c;mp'rise one or more molecules or extracts for
cosmetic use. ' ' |

‘"The core may also compr‘i'se' one or more fillers
as used in aromatic emulsions. ‘Mention will be made of

dammar gum, wood resins of the ester gum type, sucrose

‘acetate isobutyrate (SAIB). or 'brominated vegetable oils.

- The funct:.on of these welghtlng agents is to adjust the

density of the liquid core.

The core may “also compr:.se one . or more

) sweeteners, which may be provided in the form of a solution

'_"or suspenslon in ethanol. Examples of su1tab1e sweeteners

15

20

25

30

may be, but is not limited to, aspartame, saccharine, NHDC,

-sucralose, acesulfame, _neotame, thaumatin, stev1os;des,

etc.

The core may also 'comprise one er more "gensate"
aromatic agents, whlch provide either a freshen:.ng effect
or a hot effect 1n the mouth. Suitable freshening agents
may be, but are _not limited to:, menthyl succinate and
defivati{res thereof, in particular Physcool® marketed . by
the Applicant. A su:.table hot - effect agent may be, but is
not 11m1ted to, van:Lllyl ethyl ether.

The flavorlng agents that can be solubilized in

the solvent of the core of the ‘capsule include, but are not

limited to, natural or synthetic aromas and/or fragrances. -

Examples of suitable fragrances are frulty, confectlonery,

aromas are vanilla, coffee; chocolate, cinnamon, mint. The
core may also comprise a lipophilic color such as fake

colors but also natural colors such as paprika oleoresin,

--floral sweet, woody fr_agrances. Examples_, of suitable -

01/02/2007
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. turmeric oleoresin, carotenes, chlorophyllin, or any other

suitable natural coloring product. The core may also
include 1lipophilic active agents, such as vitaminsf.more
preferably vitamine B; fatty acids, preferably omega 3,and
natural extracts of plants. ) |

The capsules accoiding to'the invention can be
in¢luded-in various products, such as food products, oral
care products, nutréceutical products, pharmaceutical
products, cleaning products and cbsmetic produéts. The
invention thus relates to’ a - food product including
breakable capsules accoiding tosthe invention; an oral care
product including breakable capsulgs according to the

invention, preferably a toothéaste including breakable

capsules according to the invention; a pharmaceutical

product 1nc1ud1ng breakable capsules according to the
invention; a fragrance including breakable capsules
according to the invention. '

‘ The capsules of the invention may be within a
slurry, in sﬁspension in a gel, preferably carried out Qith
a gel forming agent such as xanthan gum, gellan gum, CMC or
Carbopol, araboxymethyl cellulose, or any polymer commonly
used as suspending agent and optionally comprisihg
preservatlves and stablllzers '

The total weight of the capsule of the invention

dependsbon its diameter. and on_the amount of core filling-

the shell. According to an embodiment of the invention, the

total weight of the capsule is within the range of 0.1 to .

50 mg, preferably 0.2 to 20 wmg, more preferably 0.5 to 10
mg. 5 ‘

01/02/2007
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The invention is hefeunder -illustrated by the

following

examples,

limiting the scope of the 1nventlon

EXAMPLES

_Ekample 1

which should not -be considered as

Menthol Capsules (referred as 3039/A1) are .prepared by co-

extrudlng ‘an outer llquld phase and an internal llquld

phase presenting the following composlthns:

Outer ligquid phase %/total % / dry - % wet
Dry matter: 15;0% weight matter ‘Eapsule.
gellan 2.000% 13.33 1.482
Sorbitol 1.000% .67 0.741
Dextfin Cristal Tex |11.400%  |76.00 8.445

[Sodium citrate 0.200% 1.33 0.148
[Citric acid 0.1% 0.67 0.074
Tunipure Dblus 0.300% 2.00 0.222
pigment CI77007 | )
Deionized water 85.00Q% _ 62.968
' 100.0005 [100 |
Internal iiquid % %
phase . ' N
Ethanol 5.0000%  |5%
Miglyol 8128 51.50005 [81.5% 22.245%
Menthol codex T13.5000% |13.5% 3.685%
' 100.0000% | 100.00% 100%

01/02/2007
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The obta:.ned capsules are separated- into two batches
' referred as Ala and Alb. Capsules from each batch are
.cooled at 4°C for 1h, washed with deéionis_ed water and ?theri
5 immefsed in a bath’ cbntaining an aqueous ‘solution of
| calc:..um chlorlde (0.1% for Ala and 1% for Alb) at pH=3.5 at
‘T=20°C during 15 minutes. , ,
_ Wet capsule ~crush strength {gel strength)--is: then
measured ’for both capsules Ala and Alb ‘using a texturometer |
10 TAfXT’plus from Micro Stable System to compare influence of
. concentration of .calcium (the results are presentedv on
Figure 1). - | . | ,
Wet capsule strength is higher using 1% CaC12 solution
‘than usa.ng 0.1% CacCl2 solut:.on. }
15 "After drying, crush ~strength of the capsules is

measured using a texturometer in compression mode.

. {3039/A1a 3039/A1b
Crush strength | 184g - 1,86 .69
(dry capsules) s
. The obtained capsules present the ‘follow'ing physical
. 20 character:.st:.cs |
' dlameter- : : K 2mm,
thickness of the shell: 0.096mm,
total weightvz : : ' 4mg, |
weight of the core: 2.8mg ('70%),
25 weight of the shell: 1.2mg (30%).

Such ' capsules are then placed’ into a clear
‘toothgel and bring nice v:.sual effect of spherlcal blue

capsules llberatlng menthol when broken.

w7 | | SR  01/02/2007
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. Example 2

- Cinnamon Capsules (referenced as 4053/F1) are prepared by

co-extruding an outer liquid phase and an internal: liquid

phase presenting the following compositions:

Outer liquid phase %,/toﬁél %/ dry

Dry matter: 13 .0% ﬁreight ' | matter

|gellan 2.000% 15.38%
Sorbitol 1.900% 14.62%

| Dextrin Cristal Tex |[8.500% 65.38%

] 648 . |

[Sodium citrate 0.200% 1.54%
Calcium citrate 0.100% ~ |0.77%
Titanium dioxide 0.300% 2.31%
Osmosed water 87.000% 100%

100.000% |

Internal liquid %/total % without

{ phase weight ethanol
Ethanol ' 5,0000%

Miglyol 8128 58.9000% | 85,79%
Cinnamon 19.6000% 14,21%
Physcool 10.0000%5 | 10.53%
N-ethyl-p-menthane- 6.5000% 6.84% -
3-carboxamide | ' |
commercialy _

‘javailable as WS3
Total 100,0000%

100,00%

01/02/2007
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' The obtained capsules are cooled at 4°C for 1h, washed with

deionised water and then immersed in a bath containing an

" agueous solution'contaihing 1.25% of calcium chloride at

PH=3 at T=20°C during 30 minutes:

The obtained capsules present the fdlldwing physical
characteristics: ' ‘

diameter: S l.2mm,.
thickness of the shell : O.QSBmﬁ,

total weight : | i ,0;87mg,

weight of the core: 0.62mg (71.98%),
weight of fhe shell : 0.24mg (28.02%),

Capsﬁles are then incorporated into a toothpaste base

‘containing mint flavour and cinnamon capsules 4053/F1 at’ a

0.2% use 1level. During brushing, cinnamon flavour is

clearly identified showing good 'breakability‘ of the
capsules. ' -

Exaﬁple 3
Orange capsules (referred as 5053/Cl) are prepared by

coextruding an outer liquid phase and an internal liquid

phase presenting the following compositions:

-Outer liquid phase %/total % / wet
Dry matter: 15.0% - weight | capsule
gellan . | 2.000% 0.95%
Sorbitol 1.000% 0.45%
Dextrin Cristal Tex 11.4% . 5.36%

01/02/2007
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Sodium citrate .10.200%_ , 0.01%
water . . 84.5% 40%

_ 100.000%
Internal liquid % %
phase.' . | i
Orange flavour 19.905% 5.47%
‘Coconut oil ' 80% . v47.7%A
Paprika color ~[0.095% 0.06%
Total 100,0000% | 100,00%

Wet capshle crush strength (gel strengthj is theﬁ measured

‘us1ng a texturometer TA.XT plus from Mlcro Stable System.

Crushstrength value obtained is 15g  and these capsules are
5 ea51ly broken under the teeth '

The obtained capsules present the- folloﬁing physical

characterlstlcs

D;ameter : . - 2.5 mm

.Thickness of the shell: '_'_0.32 mm
100 Total wsight:' o . 8.2 mg

Capsules are then placed into a suspension of xanthan gum

“to ‘be applied to béverage spplic.a‘t;ion.- Capsules can be

. swallowed 6r broken under the teeth to liberate the flavour
15. into the mouth. | | |

20°
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Menthol capsules’ (refer_red as 5025/B1) are prepared by

coextruding an outer liquid phase and an internal liquid

phase presenting the following composition:

capsule .

% dry capsule % ° wet  capsulel % wet
' ﬁntreated treated with acid
as . caicium
: : 'relea'sing. agent
Outer liquid | & $/total | % $/total |5 %/total
phase shell |weight |shell |weight shell |weight
gellan 13.333% | 3.6% 2% 1.423% 2% | 1.423%
Sorbitol 6.667% | 1.8% 1% 0.712% 1% 0.712%
Dextrin 76% 20.52% 11.4% 8.111% 11.4% 8.111%
1 cristal = Tex ' .
648 ‘
Sodium 1.333% | 0.360% 0.2% 0.142% 0.2% 0.142%
citrate ! _ _
{Citric acid 0.667% |0.180% | 0.1% 0.071% 0.1% 0.071%
Unipure blue | 2% 0.54% [ 0.3% | 0.213% | 0.3% 0.213%
pigment o
| ex77007 L
water 0% 0% 85% 60.480% | 85% 60.480%
Internal
'liquid phase
ethanol 0% 0% 0% “[o% 0% 0%
| Miglyol 8125 |47.368% | 34.579% | 47.368% | 13.664% [ 47.368% | 13.664%
Menthol codex | 52.632% | 38.421% | 52.632% | 15.183% | 52.632% 15.183%
[ Total T 100% 73% 100% | 28.8% 100% 28.8%
Total 100% 100%° 100%
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Crush 94.31 g | 5.09 g 15.09 g
strength ’

_The_ Ereatment of wet capsules with an acid as calcium

" remleasing agent ‘alllow- the enhancing of the crush strength

of the capsulés.

22
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1. A seamless breakable capsule‘coﬁprisinq a core
"and a shell, wherein the shell includes a gelling agent
comprising gellan gum alone or 1n combindt1on with another

5 gelling agent,

chararteriZed 1ﬁ that the shell further includes a filler,

and a dinlent metal sequeqter;nq agent gelected from the

gro;g consisting of trisodium citrate, trisodium phosphate,

tetrasodium pyrophosphate, sodium hexametaphosphate and

10 mixtures thareof, wherein the amount of the filler in the
shell is trom 50 to 95% by welqht on the total dry weight

of the ahvlll the amount of the sequesterinq agent is at

most 2% by weight of the Ltotal dry weight of the shell.,

2. The seamless breakable capsule afgording' to

15 c¢laim 1, wherein the largcr diameter of the _cap: sule is 0.5

om Lo 8 mm.

2 3. The seamless breakable capsule aécording to
claim 1 or 2, wherein the gelliné agent is - a combination of
gellan and one gelling  agent selected from Lhe group
. ' 20 consisting of gelatin, agar, carrageenan, 'pec:tins, xvanthan

gum, cellulose guh,valginate; dextran, curdian, welan,gum,
- rhamsan gum or modified starches. |
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: S. The seamless ‘breakable capsule according to

. anyene—of claims 1 £eo—3, wheieiﬁ, when used 1n_éombination

with at least another gelling agent, the weight ratio

between qellan gam and the other gelling agent (s ) is frém

5 80/20 to 20/80, preferably 75/25 to 25/15, and even more
preferably from 60/40 to 50/50.

6. The secamless breakable capsule according to
anyohe of claims‘l_to 5, wherein the filler is a starch
derivative such as dextrin, maltodext:in,'.cyclod@xtrin

10 and/or a cellulose derivative such as
hydroxypropylméfhyidellulOSL (HPMC), hydroxypropylcellulose
(HPC) , methylcellulose (MC), polyvinyl alcohols, polyols or

mixtures therCOf

20

25
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10 7. The seamless breakable capsule according to
anyohe of claims. 1 to § 9,- wherein the shell further
campriseé an acid salt selected from the group bomprising
such as citrate, glucuronate, adipate,'fumarate} gluconaté

5. and salt of glucono-delta~lactone, and mixtures thereof.

+- 8. The seamless breakable capsule according to

anyone of claims 1 to ¥6 7, having an crush strength from
0.01 to 5 kp.

+2 9. The seamless breakable capsule according to
10 anyone of claims 1 ‘to 8 3+, wherein the amount of
plasticlzer ranges from 0.1 to 30% by weight, prclerably
from 2% to 15% by weight and even more preferably trom 3 to

10% by weight of the total dry weight of the shell. '

3 10. The seamless breakable capaule dLCOLdlnq to

15 anyone of claims 1 to ¥2 9, having an crush strength from
0. 01 to 5 kp.

+# 1l. A process for manufacturing a seamless

‘breakable capsule according to anyone of claims ‘1 to 10,
cdmpfising | o
’ 20 - co- extrud;ng ‘an external and hydrophilic liquid
' phase, and an 1nterna1 and lipophilic 1liquid phase, in
~order to form a capsule constituted of a cofe comprising
the internal and Lipophilic phase, and a shell comprising

the external and hydrophilic phase, .
25 - - immersing into an agudous solution containing

a curing agent comprising calcium ions,

wherein the external liquid phdSO includes a—the

gelling agent comprising gellan gum alone or in combination

EP 06 B0V 049/INSIIG -
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with another Qelling agent, a——EDg_;fillef, aﬁd a—the
divalent metal sequestering agent.

B 12. Thé process for manufacturing a seamless
breakable capsule according to claim ¥4 1], comprising:

s - cd-extruding an external and hydrophilic liquid
phase, and an ;nternal and lipophilic liquid phase, in
order to form .a capsule éonstituted of a core comprising
the internal -and lipoph;llc phase and a shell compr151ng'

o t.ht. axternal and. hydrophlllt. phase,

10 . - .optionally solidifying and/or g@ll;ﬂg the
aurfacp of the shell by k@eping the capqu]e under cold
conditions, ‘

- optionally washing the so- OdelnLd capsule WLLh
an organic solvent, v
15 - 1mmar3ing into'an aqueous solution containing

& curing agent comprising calcium ions,

.~ optionally drying the capsule.

%6v——¥he—fpfaeeﬂﬁ;—%eff—maﬁ&f&e&ufiag——a——eeaﬁieéa
20 tnxwHﬁﬂ%h&—eapﬂﬁ%eeﬁeeordéng—%ﬁ—f&ﬁ&ﬂh44u&§—+§r—whefeiﬂwﬁhe '
P g ‘ I ]' =.~ 1 3 Fq

¥+ 13. The process for manufacturing a soeamless
breakable capsule according to ahyone of claims H 11 to 16
25 12, wherein the aquecus solﬁtion containing a curing agent

is a calcium chloride solution, which pH 13 preferably of 3

to 4.

. 8 14. The process for manutacfuring a scamless
" breakable capsule aCL,ordLng to anyone of claims &4 11l to 3

30 13, wherein the gelling aqent is a combination of gellan

&
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and at leaslL one other gelling agent selected from the
group consisting of'gelatin and hydrocolloids such as agar,
carragheenan, pectins, xanthan gum, - cellulose gum;
alginate, dextran, curdlan, welan gum, rhamsan gum or
S modified_starches,>and mixtures thereol.
49 15. The process for manufacturiné a seamloss
breakable capsule according to anyone of claims .11 to 18
14, wherein ‘the filler is a starch derivative such as
dextrin, maltodextrin, cyclodextrih, a cellulose derivative
10 such as HPMC, HPC, MC and mixtures thereof.

26 16. The process for manufacturing' a scamless
breakable capsule according Lo anyone of claims *4 l&_to o
15, wherein the sequestering agent 1is & metal salt,
preferably selected from the group comprising ‘sodium
15 carbonate, 'triscdium - witrate, triasodium phosphate,
tetrasodium .pyrophosphate,b sodium hexametaphosphate and

migtures thereof. ) .
2% 17. The process for manufacturing a seamless
breakéble capsule accbrding tb'anyona of claims +4ILIO 268
20 16, wherein the'external hydrophilic liquid phase further
; comprises a . plasticizer, preferably selected from the group
consisting of glyéerol, sorbitol, maltitol, triacetine or
PEG type, or another polyol with plasticizing properties,

and mixtures thereof, |

25 22 18. Slurry containing breakable capsules
accofding to anyone of claims 1 to +§19, in suspension in a
gel formed with a gel forming agent such CMC, xanthan gum,
dr Carbopol, and optionally comprising preservatives and

stabilizers,

EP 06 809 049ANS/IG

o
|
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23 19. Food product including breakable ‘capsules

according to anyone >Of claims 1l to 310, '
a 24 20. Oral care product including breakable

cap&;'ules ;according to anycn'e' of claims 1 to 13]10.
5 25 21, Pharmaceutical - product . including
~breakable capsules according to anyone of claims 1 to 43 10.
26 22. Fragrance including breakable capsules
. _ according to anyo-ne of claims 1 to $310.

10
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6/6

' RSved at the EPO on Apr 08, 2009 15:49:18. Page 8 of 16 08-04-2009



s4

Printed: 18/02/2008 = A2PAMPHLET | 06809049
WO 2007/012981 . : : PCT/IB2006/002905 ' )
' Figl -
80

- ~+—3028-A1a- Bath contalning 0,1%CaCi2

ol ~8—3028-A1b- Bath containing 1% CaCl2

Goistrenght (g)

10

40 . i . ) - -

_ Time(sec)

28 01/02/2007



10

15

20

25

30

Plasseraud’s R.ef: CN 200680022
Insight’s Ref.: Q7C81 109CN

Claims Currently Pen

7.6 NRO

ing in Chinese Patent A pplication No. 200680022457.6

1. A seamless breakable capsule comprising a core and a shell, having 1

crush strength from 0.01
comprising:

0'5 kp and being manufactured by a co-extrusion process,

- co-extruding an external and hydrophilic liquid phase, and an internal

and lipophilic liquid phase
the intemal and lipophilic
phase,

- washing

containing a curing agent,

, 1n order to form a capsule constituted of a core comprisiny!

aind immersing the capsules into an aqueous solution

wherein the shell includes a gelling agent comprising gellan gum alone o

in combination with anoth

agent.

er gélling agent, a filler, and a divalent metal sequestering

2. The seamlegs breakable capsule according to claim 1, wherein the

gelling agent is a combinaf
group consisting of gelatin
alginate, dextran, curdlan, v

3. The seamle
amount of gelling agent p

weight of the shell.

4, The seamles

ion of gellan gum and one gelling agent selected from the
, agar, carrageenan, pectins, xanthan gum, cellulose gum,
velan gum, thamsan gum or modified starches.

breakable capsule according to claim 1, wherein the
esent in the shell is 4 to 95% by weight of the total dry

F breakable capsule according to ¢laim 3, wherein the

amount of gelling agent present in the shell is 10 to 50% by weight of the total dry

weight of the shell.

5. The seamles
gelling agent is gellan gum

{nsihgt IP
January 30, 2011

b breakable capsule according to claim 1, wherein the

hlone.

phase, and a shell comprising the external and hydrophilii:
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used in combination with

6. The seamlessLbreakable capsule according to claim 1, wherein, when

gellan gum and the other ge

7. The seamless
weight ratio between gellan

8. The seamless
is selected from the group

polyvinyl alcohols, polyols

9. The scamlesg

t least another gelling agent, the weight ratio between
lling agent(s) is from 80/20 to 20/80.

5 breakable capsule according to claim 6, wherein the
gum and the other gelling agent(s) is from 60/40 to 50/50.

breakable capsule according to claim 1, wherein the filler
consisting of a starch derivative, a cellulose derivative,

pr mixtures thereof.

 breakable capsule according to claim 8, wherein said

starch derivative is selected from the group consisting of dexwin, maltodextrin,

cyclodextrin or mixtures the

reof.

10. The seamleli breakable capsule according to claim 8, wherein said

cellulose derivative is sel
hydroxypropylcellulose, md

ted from the group of hydroxypropylmethylcellulose,
thylcellnlose or mixtures thereof.

11. The seamleri breakable capsule according to claim 8, wherein the
s

amount of the filler in the
the shell,

ell is from 25 to 95% by weight on the total dry weight of

12, The seamlels breakable capsule according to claimn 11, wherein the

amount of the filler in the s
the shell.

ell is from 50 to 80% by weight on the total dry weight of

13. The seaml
divalent metal sequestering
citrate, trisodium phosphats
and mixtures thereof,

Insihgt 1P
Janusry 30, 2011

s breakable capsule according to claim 1, wherein the
agent is selected from the group consisting of trisodium
, tetrasodium pyrophosphate, sodium hexametaphosphate
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14. The seamless breakable capsule according to claim 13, wherein the

amount of divalent metal s¢questering agent is at most 2% by weight of the total dry

weight of the shell.

15. The seamle
amount of divalent metal s¢
weight of the shell.

is breakable capsule according to claim 14, wherein the

questering agent is at most 0.5% by weight of the total dry

16. The seamchs breakable capsule according to claims 1, wherein the

shell further comprises an
glucuronate, adipate, fum

mixtures thereof.

acid salt selected from the group consisting of citrate,
arate, gluconate, a salt of glucono-delta-lactone, and

17. The seam!

breakable capsule according to claim 1, wherein the shell

further comprises a plasticizer selected from the group consisting of glycerol, sorbitol,

maltito], triacetine or polyethylene glycol type productand mixtures thereof; the

amount of plasticizer rang
shell.

s from 0.1 to 30% by weight-of the total dry weight of the

18. The seamlr breakable capsule according to claim 17, wherein the

amount of plasticizer rang

3 to 10% by weight of the total dry weight of the shell.

19. A process for manufacturing a seamless breakable capsule according to

any one of claims 1 to 18, ¢omprising:

- co-extruding an external and hydrophilic liquid phase, and an internal

and lipophilic liquid phase]

in order to form a capsule constituted of a core comprising

the internal and lipophilic phase, and a shell comprising the external and hydrophilic

phase,

Insihgt IP
January 30, 2011
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- washing gnd immersing the capsules into an aqueous solution
containing a curing agent,
wherein the external liquid phase includes a gelling agent comprising gellan gum
alone or in combination v&Lith another gelling agent, a filler, and a divalent metal

sequestering agent.

20. The process for manufacturing a seamless breakable capsule according
to claim 19, comprising;
- co-extruding an external and hydrophilic liquid phase, and an internal
and lipophilic liquid phase, fin order to form a capsule constituted of a core comprising
the internal and lipophilic phase and a shell comprising the external and hydrophilic
phase,
- optionally |solidifying and/or gelling the surface of the shell by
keeping the capsule under cold conditions, between 2 °C and 18 °C.,
- optionally washing the so-obtained ¢apsule with an organic solvent,

- optionally

- immersing into an aqueous solution containing a curing agent.
dFyi\\g the capsule.

21. The process for manufacturing a seamless breakable capsule according
to claim 19, wherein the curing agent comprises calcium ions.

22. The process for manufacturing a seamless breakable capsule according
to claim 19, wherein the Tqueous solution containing a curing agent is a calcium
1

chloride solution which pHis of 3 to 4.

23. The process|for manufacturing a seamless breakable: capsule according
to claim 19, wherein the gefling agent is a combination of gellan gum and at least one
other gelling agent selected from the group consisting of gelatine, agar, carragheenan,
pectins, xanthan gum, cellylose gum, alginate, dextran, curdlan, welan gum, thamsan
gum or modified starches, gnd mixtures thereof.

Insihgt IP
January 30, 2011 4
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24, The process
to claim 19, wherein the

maltodextrin, cyclodextrin,

25. The process
to claim 19, wherein the di
selected from the group

for manufacturing a seamless breakable capsule according
filler is selected from the group consisting of dextrin,
HPMC, HPC, MC and mixtures thereof.

for manufacturing a seamless breakable capsule according
valent metal sequestering agent is a metal salt, preferably

d?mprising sodium carbonate, trisodium citrate, trisodium

phosphate, tetrasodium pyrophosphate, sodium hexametaphosphate and mixtures

thereof.

26. The process
to claim 19, wherein the

for manufacturing a seamless breakable capsule according

external hydrophilic liquid phase further comprises a

plasticizer selected from thI group consisting of glycerol, sorbitol, maltitol, triacetine,

a polyethylene glycol type

27. Slurry conta]
claims 1 to 18, in suspensig
the group consisting of CM

preservatives and stabilizers

28, Food produd
one of claims 1 to 18,

25. Oral care pr
any one of claims 1 to 18.

roduct, and mixtures thereof,

ning seamless breakable capsules according to any one of
bn in a gel formed with a gel forming agent selected from
(C, xanthan gum, or Carbopol, and optionally comprising

Pa

t including seamless breakable capsules according to any

bduct including seamless breakable capsules according to

30. Pharmaceukical product including secamless breakable capsules

according to any one of ¢laj

Insihgt IP
January 30, 2011

ms 1 to 18.




31. Fragrance in

of claims 1 to 18.

Insihgy P
January 30, 2011

cluding seamless breakable capsules according to any one
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WHAT WE CLAIM IS:

1. A seamless breakable capsule comprising a core
and a shell, wherein the shell includes a gelling agent

comprising gellan gum alone or in combination with another

gelling agent, wherein the shell further includes a filler

and a divalent metal sequestering agent selected from the
group consisting of trisodium citrate, trisodium phosphate,
tetrasodium pyrophosphate, sodium hexametaphosphate and
mixtures thereof, wherein the amount of the filler in the
shell is from 25 to 95% by weight of the total dry weight
of the shell, the amount of the divalent metal sequéstering
agent is at most 2% by weight of the total dry weight of
the shell.

2. The seamless breakable capsule according to
claim 1, wherein the gelling agent is a combination of
gellan gum and one gelling agent selected from the group
consisting of gelatin, agar, carrageenan, pectins, xanthan
gum, cellulose gum, alginate, dextran, curdlan, welan gum,
rhamsan gum or modified starches.

3. The seamless breakable capsule according to claim

1l or 2, wherein the amount of gelling agent present in the

shell is 4 to 95%by weight of the total dry weight of the
shell.

4. The seamless breakable capsule according to claim

1 or 2, wherein the amount of gelling agent present in the
shell is 10 to 50% by weight of the total dry weight of the
shell. |

5. The seamless breakable capsule according to any
one of claims 1, 3 or 4, wherein the gelling agent is
gellan gum alone.

6. The seamless breakable capsule according to

anyone of claims 1 to 4, wherein, when used in combination
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with at 1least another gelling agent, the weight ratio
between gellan gum and the other gelling agent(s) is from
80/20 to 20/80, préferably 75/25 to 25/75, and even more
preferably from 60/40 to 50/50.

7. The seamless breakable capsule according to
anyone of claims 1 to 6, wherein, when used in combination
with at least another gelling agent, the weight ratio
between gellan gum and the other gelling agent(s) is from
60/40 to 50/50.

8. The seamless breakable capsule according to
anyone of claims 1 to 7, wherein the filler is a starch
derivative vsuch as dextrin, maltodextrin, cyclodextrin
and/or a " cellulose derivative such as
hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose
(HPC) , methylcellulose (MC), polyvinyl alcohols, poiyols or
mixtures thereof.

9. The seamless breakable capsule according to
anyone of claims 1 to 8, wherein the amount of the filler
in the shell is from 50 to 80% by weight of the total dry
weight of the shell. |

10. The seamless Dbreakable capsule according to
anyone of claims 1 to 9, wherein the amount of sequestering
agent is at most 0.5% by weight of the total dry weight of
the shell.

11. The seamless breakable capsule according to
anyone of <claims 1 to 10, wherein the shell further
comprises an acid salt selected from the group comprising
such as citrate, glucuronate, adipate, fumarate, gluconate

and salt of glucono-~delta-lactone, and mixtures thereof.

(3
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12. The seamless breakable capsule according to
anyone of claims 1 to 11, having a crush strength from 0.01

to 5 kp.

13. The seamless breakable capsule according to
anyone of claims 1 to 12, wherein the amount of plasticizer
is from 0.1 to 30% by weight of the total dry weight of the
shell.

14. The seamless breakable capsule according to
anyone of claims 1 to 13, wherein the amount of plasticizer
is from 3 to 10% by weight of the total dry weight of the
shell.

15. The seamless breakable capsule according to
anyone of claims 1 to 14, having an crush strength from

0.01 to 5 kp.

16. A  process for manufacturing a seamless

breakable capsule, comprising

- co-extruding an external and hydrophilic ligquid
phase, and an internal and lipophilic 1liquid phase, in
order to form a capsule constituted of a core comprising
the internal and lipophilic phase, and a shell comprising
the external and hydrophilic phase,

- 1lmmersing into an aquecus solution containing
a curing agent comprising calcium ions,
wherein the external liguid phase includes a gelling agent
comprising gellan gum alone or in combination with another
gelling agent, a filler, and a divalent metal sequestering
agent selected from the group consisting of trisodium
citrate, trisodium phosphate, tetrasodium pyrophosphate,
sodium hexametaphosphate and mixtﬁres thereof.

17. The process for manufacturing a seamless

breakable capsule according to claim 16, comprising:

¢
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- co-extruding an external and hydrophilic liquid
phase, and an internal and 1lipophilic 1liquid phase, in
order to form a capsule constituted of a core comprising
the internal and lipophilic phase and a shell comprising
the external and hydrophilic phase,

- solidifying and/or gelling the surface of the
shell by keeping the capsule under cold conditions,

- washing the so-obtained capsule with an organic
solvent,

-~ immersing into an aqueous solution containing
a curing agent.

18. The process for manufacturing a seamless
breakable capsule according to anyone of-claims 16 to 17,
wherein the aqueous solution containing a curing agent is a

calcium chloride solution, which pH is of 3 to 4.

19. The process for manufacturing a secamless
breakable capsule according to anycne of claims 16 to 18,
wherein the gelling agent is a combination of gellan and at
least one other gelling agent selected from the 'group
consisting of gelatin and hydrocolloids such as agar,
carragheenan, pectins, xanthan gum, cellulose gum,
alginate, dextran, curdlan, welan gum, rhamsan gum OFr
modified starches, and mixtures thereof.

20. The process for manufacturing a seamless
breakable capsule according to anyone of claims 16 to 19,
wherein the filler is a starch derivative such as dextrin,
maltodextrin, cyclodextrin, a cellulose derivative such as

HPMC, HPC, MC and mixtures thereof.

21. The process for manufacturing a seamless
breakable capsule according to anyone of claims 16 to 20,
wherein the external hydrophilic 1liquid phase further

comprises a plasticizer selected from the group consisting

S



10

15

26

of glycerol, sorbitol, maltitol, triacetine or PEG type, or
another polyol with plasticizing properties, and mixtures

thereof.

22. Slurry containing breakable capsules according
to anyone of claims 1 to 15, in suspension in a gel formed
with a gel forming agent such CMC, =xanthan gum, or

Carbopol.

23. Food product including breakable capsules

according to anyone of claims 1 to 15

24. Oral care product including breakable capsules

according to anyone of claims 1 to 15.

25. Pharmaceutical product including Dbreakable

capsules according to anyone of claims 1 to 15.

26. Fragrance including breakable capsules

according to anyone of claims 1 to 15.

27. Any invention as described or claimed herein.
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. CLAIMS

with apparent amendments

1. A co-extruded seamless breakable capsule comprising

a core and a shell, wherein the shell includes a gelling agent
comprising gellan gum alone or in combination with another
gelling agent, a filler, and a divalent metal sequestering

agent.

2. The co-extruded seamless breakable capsule of claim

1, wherein the shell comprises

(i) an underneath layer of gelling agent comprising

gellan gum alone or in combination with another gelling agent,

a filler, and a divalent metal sequestering agent, and

(ii) an outer layer comprising traces amount of curing

agent.

3. The co-extruded seamless breakable capsule

according to claim 2, wherein the curing agent is selected

from the group of divalent metal salt and organic acid and

mixtures thereof.

4, The co-extruded seamless breakable capsule

according to any claims 1 to 3, wherein the larger diameter of

the capsule is 0.5 mm to 8 mm.

5. The co-extruded seamless breakable capsule

according to claims 1 and 2 wherein the sequestering agent

selected from the group consisting of trisodium citrate,

trisodium phosphate, tetrasodium pyrophosphate, sodium

hexametaphosphate and mixtures thereof.

26. The co-extruded seamless breakable capsule

according to any claims 1 to 5, wherein the gelling agent is a
combination of gellan_gum and one gelling agent selected from
the group consisting of gelatin, agar, carrageenan, pectins,
xanthan gum, cellulose gum, alginate, dextran, curdlan, welan
gum, rhamsan gum or modified starches.

37. The co-extruded seamless breakable capsule

according to claim 1 e¥—2, wherein the amount of gelling agent

e
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present in the shell is 4 to 95%, preferably— 5 +to—F5%—~even
more—preferabiy—i530—%te—50% by weight of the total dry weight

of the shell.

48. The  co-extruded seamless breakable capsule

according to claim 31, wherein the gelling agent is gellan gum

alone.

59. The co—-extruded seamless breakable capsule

according to amay—ene—of—claims 1—e—3, wherein, when used in
combination with at least another gelling agent, the weight
ratio between gellan gum and the other gelling agent(s) 1is

€ 10. The co-extruded seamless breakable capsule

according to amy—eme—of claims 1 +£e—5, wherein the filler is

selected from the group consisting of a starch derivative

selected from the group consisting of such as dextrin,

maltodextrin, cyclodextrin, and/or a cellulose derivative such

A YAl mathiz
ToC o

{
1Tt

{Mc), polyvinyl alcohols, polyols or
mixtures thereof.
+ 11. The co-extruded seamless breakable capsule

according to amy—ene—of claims 3+ —+te—6 10, wherein the amount

of the filler in the shell is at—mest—98-5%—preferably—from
25 to 95% and—evenmorepreferably—from 50—+te—88%by weight on
the total dry weight of the shell.

81l2. The co-extruded seamless Dbreakable capsule

according to amy—eme—ef claims l—te—+, wherein the divalent

metal sequestering agent is a—metal-satt—preferably—selected

from the group consisting of trisodium citrate, trisodium
phosphate, tetrasodium pyrophosphate, sodium hexametaphosphate

and mixtures thereof.

813. The co-extruded seamless breakable capsule

according to

8l

ay—ene—of—claims +—te—813, wherein the amount of

sequestering agent is at most 2%—preferably ot most—1%—and

ATran _ ma e LY S NN — T
Cy oo C—proerrCaoTy

rost—0-5% by weight of the total dry
weight of the shell.
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1014. The co-extruded seamless Dbreakable capsule

according to emy—emre—ef claims 1 +e—8, wherein the shell

further comprises an acid salt selected from the group

consisting of ecomprising—swveh—as citrate, glucuronate,

adipate, fumarate, gluconate, amd—a salt of glucono-delta-

lactone, and mixtures thereof.

+= 15. The co-extruded seamless breakable capsule

according to any one of claims 1 to 14 18, having asm crush

strength from 0.01 to 5 kp.

+2 16. The co-extruded seamless breakable capsule

according to amny—enre—ef—claims l—te—31, wherein the shell

further comprises a plasticizer—preferabty selected from the

group consisting of glycerol, sorbitcol, maltitocl, triacetine

or polyethylene glycol type product, er—apother peolyeol—with

prasticizing—properties—and mixtures thereof; the amount of

lasticizer ranges from 0.1 to 30% by weight—preferably—from
134 P4

29 = 1590 Insz raemd ~bhd o A ITANn—me e g o g a1 T ¢ Fyeoem 2+ 102 Wi
[=gxe) N A0 J\J_y v .Lyllk_ LT INA N VA TT [ 59 4 N g m wy le_\,J—\aA_uLJ.L_Y LI ~ fS— AL N0 M_y
weight—of the total dry weight of the shell.
12 T oo oo hyaalealh] A~ e | S gn ] oo~y 4= ERoR
LT LTINS [ A\t e w4 § pu mp W g ) IO T INTR O \./uyuu.l_ uvvv;u;x;\j -y uJ.J._Y
n Af ~1a1me 1 +-~ 19 N L L W S N S B =) Wh ot~ b Lo N N+ =
NSTIS N LT ITITNOO -l (= _LL., LJUV.LJ.J.H AT L COOTT »Jk—J.bl.J.\lel IO Ve UL = 7
+417. A process for manufacturing a co-extruded

seamless breakable capsule according to any one of claims 1 to

16, comprising:

- co-extruding an external and hydrophilic liquid
phase, and an internal and lipophilic liquid phase, in order
to form a capsule constituted of a core comprising the
internal and lipophilic phase, and a shell comprising the
external and hydrophilic phase,

- washing and immersing the capsules into an agueous

solution containing a curing agent,

wherein the external 1liquid phase includes a gelling agent
comprising gellan gum alone or in combination with another
gelling agent, a filler, and a divalent metal sequestering

agent.
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+518. The process for manufacturing a co-extruded

seamless breakable capsule according to claim 1417,
comprising:

- co-extruding an external and hydrophilic 1liquid
phase, and an internal and lipophilic liquid phase, in order
to form a capsule constituted of a core comprising the
internal and lipophilic phase and a shell comprising the
external and hydrophilic phase,

- optionally solidifying and/or gelling the surface
of the shell by keeping the capsule under cold conditions,
between 2 °C and 18 °C,

- optionally washing the so-obtained capsule with an
organic solvent,

- 1mmersing into an aqueous solution containing a
curing agent.

- optionally drying the capsule.

+619. The process for manufacturing a co-extruded

seamless breakable capsule according to claim *4—ex=—3517,
wherein the curing agent comprises divatent—ieons—preferabiy

calcium ions.

+#20. The process for manufacturing a co-extruded

seamless breakable capsule according to ampy—ene—ofclaims—3i4

to—+e2l, wherein the aqueous solution containing a curing
agent is a calcium chloride solution, which pH is preferably
of 3 to 4.

+821. The process for manufacturing a co-extruded

seamless breakable capsule according to apy—ene—eof claims 14

teo—1+17, wherein the gelling agent is a combination of gellan
gum and at least one other gelling—agent selected from the
group consisting of gelatine, and-hydreecelleids—such—as—agar,
carragheenan, pectins, =xanthan gum, cellulose gum, alginate,
dextran, curdlan, welan gum, rhamsan gum or modified starches,

and mixtures thereof.

+822. The process for manufacturing a co-extruded

seamless breakable capsule according to amy—eme—eof-claims 14
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£o—1817, wherein the filler is a—starch derivative—selected

from the group consisting of sweh—as—dextrin, maltodextrin,

cyclodextrin, a—eeltulese derivative—suwch—as—HPMC, HPC, MC and

mixtures thereof.

2623. The process for manufacturing a co-extruded

seamless breakable capsule according to amny—ene—ef—claims 14
to—17, wherein the divalent metal sequestering agent is a
metal salt, preferably selected from the group comprising
sodium carbonate, trisodium citrate, trisodium phosphate,
tetrasodium pyrophosphate, sodium» hexametaphosphate and

mixtures thereof. !

2+24. The process for manufacturing a co-extruded

seamless breakable capsule according to amy—eonre—ef—claims 14

£0—2617, wherein the external hydrophilic liquid phase further
comprises a plasticizer—preferably selected from the group
consisting of glycerol, sorbitol, maltitol, triacetine, er—PEG
type—a polyethylene glycol type product, er—aneother—polyet
with—plasticizingpreperties,—and mixtures thereof.

2225. Slurry containing co-extruded seamless breakable

capsules according to any one of claims 1 to 1316, in
suspension in a gel formed with a gel forming agent sueh

selected from the group consisting of CMC, =xanthan gum, or

Carbopol, and optionally comprising preservatives and
stabilizers.
2326. Food product including co-extruded seamless

breakable capsules according to any one of claims 1 to 1316.

2427. Oral care product including co-extruded seamless

breakable capsules according to any one of claims 1 to 1316.

2528. Pharmaceutical product including co-extruded

seamless breakable capsules according to any one of claims 1

to +316.

2629. Fragrance including co-extruded seamless

breakable capsules according to any one of claims 1 to 3316.



