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Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E. S8.D.

Referencia : Expediente N° 03-078286

Asunto : Oposicién a la solicitud de patente de Invencién titulada
“METODO PARA PREPARAR
MICROPARTICULAS QUE CONTIENEN
METOPROLOL".

Solicitante :ASTRAZENECA AB.

Opositora :PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 546 del 30 de Noviembre de 2004

Yo, Luis Fernando Rincén Cuellar, abogado con tarjeta profesional N°
113438 del consejo superior de la judicatura, en mi condicién de apoderado
de la sociedad PROCAPS S.A. conformada bajo las leyes de la Repfiblica de
Colombia y domiciliada en la ciudad de Barranquilla, Colombia,
atentamente manifiesto que estando dentro del término de ley y por orden
expresa de mi representada, presento oposicién a la concesién del registro
de la patente de Invencién titulada “METODO PARA PREPARAR
MICROPARTICULAS QUE CONTIENEN METOPROLOL",
solicitada por ASTRAZENECA AB,, y pido a Usted declarar fundada esta
oposicién y en consecuencia negar el registro de la patente solicitada.

-

' Calle 119 AN® 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 624 47 87 |
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1. INTERES PARA ACTUAR & 2

Conforme a lo dispuesto en el articulo 42 de 1a Decisién 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el
legitimo interés de nuestra representada debido a que la solicitud _
pretendida no cumple con los requisitos dispueStos en)aﬁ como ‘s{
analizard méis adelante y de ser eoncedida‘éentaﬂa directamente a*1i
comercializacibn que mi representada pretende corl la pr@néi/én
farmacéutica elaborada con base en el metoprolol/gor lo tanto, solicito
respetuosamente a ese Despacho se sirva tener en cuenta la presente
oposicién dentro del trdmite administrativo que se surte en esta
Superintendencia. :

T T
H “Fa
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2. FUNDAMENTOS DE HECHOS N

é; 2.1, La sohcltud objet'éi’;ie la presente oposicién fue presentada' en Colombia el
\ 8 de Septieinbre de 2003, reivindicando prioridad bajo SE01008242 del
E‘ 9/03/2001, cuya fecha de inicio en la fase nacional fue el 9 de Octubre de
2003, con publicacién internacional N® WO 02/072074 del 19 de
- septiembre de 2002 y fue publicada en Colombia, en la Gaceta de la
Propiedad Industrial N° 546, del 30 de Noviembre de 2004, bajo et
numero de publicacién NP. 579 (pigina 339). o
2.2. La solicitud colombiana N° 03-078286 objeto de la presente _oposicién,
comprende seg(in sus cliusulas, un método para preparar microparticulas
homogéneas de metoprolol y a la microparticula como tal, donde el
método comprende suministro de un medio liquido de granulacién que
comprende un contenido de sélidqs'de-metopropol; aspersién del medio
liquido de granulacién dentrd de fin-lecho fluidizado ; y seleccibn de

-

Calle 119 AN° 53-99. Tel (571) 6 13 34 18 - 6 13 33 74 — Fax. (571) 6 24 47 87 2
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micropartfculas que tengan una distribuci6n de tamafio de menos de %
250um, para obtener asi microparticulas homogéneas secas que tienen
por lo menos 80% en peso de metropolol; donde el medio liquido de
granulacién comprende adicionalmente un polimero y/o agente
dispersante; donde el medio liquido de granulacién comprende
adicionalmente un polimero seleccionado del grupo conformado por un
polimero soluble en agua 6 uno insoluble en agua, en donde el polimero se
encuentra por lo menos al 5% en peso con base en el contenido de sélidos;
Yy, un liquido en el cual el polimero es soluble; donde el liquido en el cual
el polimero es soluble se selecciona del grupo conformado por agua,
alcohol butflico terciario, ciclohexano, cloruro de metileno, metanol,
etanol y mezclas de éstos; y, donde el porcentaje en peso de metroprolol
se sitGa el rango entre 90-100%. Igualmente, esta solicitud se refiere a un.\

métododeprevenaénparaprevenudaordenescardwvascularayaluso ‘
de dichas mmroparuculas

~TRIETTY

”

2 3 En primera instancia, las reivindicaciones referidas al método terapéutico
' no ‘son objeto de patentabilidad a la luz de la norma vigente en Colombia.
La Decisi6n 486 de la CAN, en el articulo 20: “No serdn patentables:
...d)Los métodos terapéuticos o quirtirgicos para el tratamiento humano . p
o animal, asf como los métodos de diagndstico aplicados a los seres
humanos o animales”. De aqui se deduce claramente que el obieio
referido al método de prevencién definido en la presente solicitud no
puede ser objeto de patente en Colombia.

".2.4. Igual y conjuntamente, el articulo 14 de la Decisién 486 de la CAN
consagra en su articulo 14 lo siguiente: “Los pafses miembros otorgardn
patentes para las invenciohes,d sean de producto o procedimiento, en

Calle 119 A N® 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87 3
E-mail: negocios@optimum-co.com - www.optimum-co.com 5
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todos los campos de la tecnologta, siempre que sean nuevas, tengan nivel

£ inventivo y sean susceptibles de aplicacién industrial”. La presente
i solicitud carece de aplicacién Industrial ya que como se demostrd en el

B
!l-

apartado interior lo que se esti reclamando es un método de prevencién.
Adicionalmente, los usos no estin contemplados como objeto de
proteccién, sélo los productos o procedimientos. Adicionalmente, ni el
uso ni el método terapéutico definido en la presente solicitud tienen
aplicacién industrial, porque primero no se abtiene un producto o proceso
a partir de los mismos; y, segundo no es reproducible o repetible a escala
industrial.

2.5. Ese mismo articnlo 14 de la Decisién 486 de 1a CAN, se refiere a que las
invenciones objeto de patente deben ser nuevas y tener nivel inventivo.
Bien, pues antes de la feéha de priori.dad de esta solicitud se encuentran el K
siguiente documento que afectan la novedad y el nivel inventivo de la
presente solicitud: o

I'd

. .D1:'EP0220143. 29 de Abril de 1987.
= D2:US 5883047. 16 de Marzo de 1999.
o D3: US4946654. 7 de Agosto de 1990.

2.6. Como lo indica en el documento D1, en sus reivindicaciones y ejemplos;
se revela una preparacién de liberacién controlada que contiene sales
de metoprolol caracterizado en que dicha preparacién contiene un
nimero de particulas comprendiendo una sal de metoprolol como el

principal componente soluble, preferiblemente.al menos de 95%, y
donde dichas particulas estin cubiertas con una membrana polimérica.
En este documento D1, las particulis estin en el rango de 0,25 a 2mm.

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87 4
E-mail: negocios@optimum-co.com - www.optimum-co.com
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Igualmente, esta solicitud se refiere a un método de prevencién para %
prevenir desordenes cardiovasculares y al uso de dichas particulas. Asf
las cosas, la presentacion farmacéutica pretendida en la presente
solicitud define las mismas caracteristicas del arte revelado en el
documento D1 advirtiendo que lo que se pretende es conocido en la
técnica desde 1987, donde se ha descrito el hecho de preparar una
composicibn de microparticulas que tengan una distribucién de
tamafio de por lo menos de 0,25mm, para obtener asf microparticulas
que tienen por lo menos 95% de metoprolol y donde dichas particulas
estin cubiertas con una membrana polimérica. Lo alli pretendido, no
méis que una presentacién farmacéutica conocida de una molécula
conocida. A todas luces, este documento anterior D1 revela materia
reivindicada en la solicitud objeto de oposicién. Por lo tanto, la
presente solicitud a la luz del documento D1, carece del requisito de
NOVEDAD en sus cléusulas referidas a la presentacién farmacéutica,
dado que lo que pretende ya se encontraba publicado mucho antes de
la radicaci6n de la prioridad de la solicitud Colombiana.

T TTTETTTY

i
s

E 2.7. Ahora bien, el método de preparacion se puede derivar del estado del
F ' arte. Por ejemplo, el método para producir particularmente granulos
de metoprolol segiin las reivindicaciones de la presente solicitud objeto
de oposicién, se puede derivar de manera evidente a partir de la
anterioridad D1 en el ejemplo 1, donde las particulas son producidas
bajo lecho fluidizado, combinado con lo expuesto en los documientos
D2 y D3, donde en se revelan métodos de produccién en lecho
fluidizado con seleccién de particulas, similar a lo aqui expuesto.
Particularmente en el documento D2, se relaciona_n-grﬁnulos solubles
en agua recubiertos que tienen un tamafio de grano en el rango de 200
2 2000 pm. El documento D3, déscribe un método para la preparacién

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 - Fax. (571) 6 24 47 87 5
E-mail: negocioa@optimum-co.com - www.oplimum-co.com
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de grénulos que tiene un tamafio de particula de entre 0,1 mm y 3 mm, %
preferiblemente entre 0,2 y 2 mm, en donde la distribucién de tamafio
de grano es muy estrecho. Segfin los ejemplos 1, 2 y 3 de dicho
documento D3, se revelan la produccién de grénulos por lecho
fluidizado con una seleccién de particulas expuesta segin las curvas 1,
2 y 3 respectivamente, de la figura 7. Obviamente, una persona versada
la materia a partir de lo que dictan en combinacién dichos
documentos D1, D2, y D3 puede deducir el método reivindicado. Asf las
cosas, estos documentos combinados, afectarfan de manera directa el
requisito de ALTURA INVENTIVA respecto al método de preparacién
de una composicién de microparticulas que tienen por lo menos 95%

de metoprolol y que estén cubiertas con una membrana polimérica.
: _ i '
2.8. En consecuencia y de acuerdo ao descrito anteriormente, se deriva

que la solicitud colombiana 03-078286 no puede pretender un
mongpoli'b por patente toda vez que lo que pretende no-cumple con los
_tres requisitos necesarios para su proteccién.

2:9. Qué por consiguiente, respecto a la solicitud pretendida se tiene que:

2.9.1. CARECE DE NOVEDAD: Segfin la decisi6n 486 de la Comunidad
" Andina de Naciones, Articulo 16.- “Una invencién se consideraré nueva -
cuando no estd comprendida en el estado de la téchica. El estado de la -
técnica comprenderé todo lo que haya sido accesible al pGblico por una
descripei6n escrita u oral, utilizacién, comercializacién o cualquie_r otro
medio antes de la fecha de presentacién de la solicitud de patente o, en
su caso, de la pricridad reconocida.”. Alafechadepfioﬁdad,gde
. marzo de 2001, ya era conocido, puescomosedemostré era parte del
' arte anterior la composicién de mlcroparﬁculas que tienen por lo
" menos 95% de metoprolol y queiestﬁn cubiertas con una membrana

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87 6
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polimérica sobre la cual busca proteccién en el capftulo reivindicatorio

" con base en D1.
L 2.9.2. CARENCIA DE ALTURA INVENTIVA. Segiin la Decisién 486 dela
F Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una

invencién 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.". A la fecha de prioridad, 9
de marzo de 2001, a partir de los documentos D1, D2 y D3 en
combinacién, es posible derivar de manera evidente un método pard la
preparacién de una composiciébn de microparticulas que tienen por lo
menos 95% de metoprolol y que-estén cubiertas con una membrana

T

i pOlimérica. ) > .
L, 2.9.3. CARENCIA DE APLICACION INDUSTRIAL La Decisién 486 de

la CAN consagra en su articulo 14 lo siguiente: “Los paises miembros
. ‘otorgarin patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologia, siempre que sean
ﬁuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial. La presente solicitud carece de aplicacién Industrial ya que
como se demostrd lo que se esti reclamando es un método de
prevencién para prevenir desordenes cardiovasculares y al uso de
dichas microparticulas, fstos no son aplicables industrialmente pofqﬁe

2
»
5

primero no se obtiene un producto o proceso; y segundo no es
reproducible o repetible a escala industrial. Por lo tanto el"i_;bjeto dela
presente invencién no cumple con el requisito' de la aplicacién
industrial.

Calle 119 A N® 53-99. Tel. (571) 6 13 34 18 - 6 13 33 74 - Fax. (571) 6 24 47 87 7
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2.10. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no
es objeto de patentabilidad pues es contrario a lo que dicta Ia Decisién
486 de la Comunidad Andina de Naciones, Articulo 14.- “Los Pafses
Miembros otorgarin patentes para las invenciones, sean de producto o
de procedimiento, en todos los campos de la tecnologfa, siempre que

;h.: sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
. industrial.”. La solicitud pretendida no cumple con los tres requisitos
de patentabilidad.

2.212. Por consiguiente, si se concede el registro solicitado se induciria al
monopolio de un producto que no cumple con los requisitos
primordiales exigidos por la mencionada Decisién 486.

2.12. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la presente oposicién y negar el registro Patente de invencién’
denominada “METODO PARA PREPARAR
MICROPARTICULAS QUE CONTIENEN METOPROLOL",

.solicitada por ASTRAZENECA AB, solicitud Colombiana que
' apareci6 publicada en la Gaceta de la Propiedad Industrial N° 546 del
_-30 de Noviembre de 2004, en ]a pégina 339, bajo el NP 579.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a
usted tener como prueba en este asunto los siguientes: '

e Di: EP0220143. 29 de Abril de 1987. o P
~ o D2:US5883047.16 de Marzo de 1999. .
" . D3: US4946654. 7 de Agosto de 1990. _

ik A

r 'l-"
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4. FUNDAMENTO DE DERECHO
Fundamento esta observacién en las normas legales siguientes:

4.1. Articulo 42 de la Decisibn 486 de la Comisién del Acuerdo de
Cartagena.

4.2. Enlas demés normas concordantes.
5. ANEXOS

Para los efectos correspondientes anexo al presente, aquellas referenciadas en
el capitulo de pruebas asf como los siguientes documentos: '

5.1. Recibo de -pago expedido- por el Fondo Especial de esa
Superintendencia, en el cual consta que se ha pagado el valor
correépondiente a la tasa por tramitacién de esta oposicién.

5.2. Copia de la oposicién para el traslado al solicitante.

5.3. Poder para actuar a nombre de mi representada.

5.4. Documento que acredita la existencia y representacién lega_l,.d'e la
. ~

empresa. _
./ )
Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 - 6 13 33 74 — Fax. (571) 6 24 47 87 9
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6. NOTIFICACIONES 2 ( E
L Para efectos de notificaciones que por disposicién del articulo 50 del
F Decreto 01 de 1984 debe hacer su Despacho, informo que mi representada yla
,.

suscrita recibiremos notificaciones en la Secretaria de su Despacho o en mis
oficinas de abogado situadas en la calle 119® N° 53-99 de esta ciudad de

S il
-1

C.C.79°'532.186 de Bogoth .
T.P.A. 113.438 del C.S. de la J.

"

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87 10
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PROCAPS %
_ PODER’éPEClAI.

Yo, WALTER TANAKA TATEKAWA, ‘mayor de edad y vecino de la cludad de
Baranquilla {Colombia), identificado como aparece al ple de mi frma, qulen en
el presente documento actia en calidad de Representante Legal de la
sociedad PROCAPS 3.A, sociedad legaimente constituida y domicliiada en la
cludad de Bamranquilla {Colombia), por el presente documento otorgo a LUIS
FERNANDO RINCON CUELLAR, abogado titulado, Identificado como aparece al
ple de su firma, con tarjeta profeslonal No. 113438 expedida por el Consejo
Superior de ia Judicatura, poder especial, ampllo y suficiente, para formular
oposiclones u observaciones a la solicitud de patente No. 03-078.286, de titulo:
“METODO PARA PREPARAR MICROPARTICULAS QUE CONTIENEN METOPROLOL",

publicada en la gaceta No. 546 del 30 Noviembre de 2004, numero de
publicacién 578. )

Nuestro apoderado queda facultado, de manera expresa, pora realizor todo
tipo de actos necesarios para flevar a cabo el .IrGmite de la oposicidn,
incluyendo, sin limitaclén, preparar y presentar solicltudes, hacer
declaraciones, pagar tasas, coniribuclones e impuestos, recabar -los iiulos.o. : .
cerfificados. Asimismo quedan autorizados para impugnar odmlnlstraﬂva Y..
judicicimente todo fo que fuere resueito en el expediente a qua se hace
expresa referencio en el presente poder, con todas las facultades genercles.y
especificas que fuera requerido para elia.

UL PSRN R

el

Da ia misma manerqa, ademds de las facuttades que le conflere la naturalezc ~
del presente mandato, se encueniran facultados para recibir, desistir, fransiglr,
sustitulr, y reasumir el presente poder, incoar acciones, interponer recursos y
demds facultades conferidas por la ley.

WALTER TANAKA TATEKAWA .
.C. N° 16.251.923 de Paimira "

Representante Legal —D ,LJ-M

FERNANDO RINCONTUELLAR
C.C. No. 79.532.186 '
1.P. 113438

CALLE 80 No. 78B-201 - A.A, 50330 + P.B.X.:(575) 3530783 - 3780000 - ~ 3719800 - FAX: (675
) 3533040 - 5558434 - 3633681 - 3530007
BARRANQUILLA - COLOMEIA « NIT.: 890.108.527-5 '((

4



" DILIGENCIA DE PRESENTACION PERSONAL '«
DECRETO 960 DE 1970 - ART, 64 ;
; MARIA DEL S. ROMAN DE ARTETA - NOTaRiA SEGLINDA DE BARRANQUILLA

CERTIFICA {
|EnquuMllbl!;'?..'d{asdaln\esde fELNE€ D de 2005_Firmaronesis

dilganciaensupresencia.— /2 Ao "M Lol mp

—

- Poriadomsaelas cédulas ,45 25/ 923

Expeditasan e

Lts
. (o el comie NG detancume mc.
e Ui E grisusivmas
] nu.!-

feretE CoLONBIA )

f1A 11 DEL CIRCULO DR
Ry 2N epesoaoa,
%: W g ]
- NAVARRO DE BAUTlSTA
N OTARIA 0 NC E :



Qo
03-R01036 PROCAPS' §.A. No.8872618 %

Bafranquilla, 24 de Enero de 2,005 Hr:11:11:10

comGHCIo Of**&wn ***E*E***E*&*Ei%*eiEiEigi E*%*%*e* il ol h W

D€ BARRANQUILLA  ceprTpTCADO DE EXISTENCIA Y REPRESENTACION LEGAL
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(b R CAMARA DE COMERCTIO

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIPFICA

Que por Epcritura Publica Nro. 1190 del 22 de Julio de 1,976,
otorgada en la Notaria Tercera de Barranquilla, ==-====sw----eeceemao--
inscrita en esta Camara de Comerclio, el 28 de Julio de 1,976 bajo
el No. 6,070 del 1libro respectivo, fue constituida la sociedad
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADA".----------ccccccccccmcceccc-ccccm—mc————————————

CERTIFICA

Que por Escritura Publica Nro. 1307 del 28 de Junio de 1,979,

t rgada en la Notaria Tercera de Barrangquilla, -------------—--------—-
inscrita en esta Camara de Comercio, el 23 de dJulio de 1,979 bajo
el No. 10,039 del libro respectivo, la sociedad antes mencionada
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A.".------------

CERTIFICA

Que por Escritura Publica Nro. 3810 del 31 de Dic/bre de 1,980,
torgada en la Notaria Primera de Barranquilla, ------------e--ee-----
inscrita en esta Camara de Comercio, el 30 de Enero de 1,981 bajo
el No. 12,705 del libro respectivo, la sBociedad antes mencionada

se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -

MITADA" , — - m e e e e e e e e e e e e e e e e e e e e e e e e — e m e — e ——————

CERTIFICA -

Que por Escritura Publica Nro. 3755 del 10 de Nov/bre de 1,983,

ot rgada en la Notaria Unica de Soledad, @™ = = ----------------------
inscrita en esta Camara de Comercio, el 22 de Nov/bre de 1,983 bajo
el No. 17,922 del libro respectivo, la sociedad antes mencionada

se transformo en socledad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".--==cccc=--==-

CERTIPFICA

Que por Escritura Publica Nreo. 3615 del 6 de Dic/bre de 1,996,
otorgada en la Notaria 2a. de Barranquilla = ===-=-==--=---c-o------
inscrita en esta Camara de Comercio, el 20 de Dic/bre de 1,996 bajo
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PROCAPS S.A.

el No. 67,218 del libro respectivo, la sociedad-antes mencionada
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIFICA

Que por Escritura Publica Nro. 3775 del 18 de Dic/bre de 1,996,
otorgada en la Notaria 2a. de Barr illa
inscrita en esta Camara de Comercio, el 23 de Enero de 1,997 bajo
el No. 67,704 del libro respectivo, la sociedad antes mencionada

cambio de razon soclal, por la denominacion PROCAPS S.A.

CERTIFICA

Que dicha sociedad ha sido reformada por las siguientes escrituras
y/o documentos privados:

Numero mm/dd/aaaa Notaria No.Ins o Reg mm/dd/aaaa
39 1/18/1979 Notaria 3a. de Barranquilla 9,452 1/24/1979
992 4/30/1981 Notaria la. de Barr illa 13,112 5/ 6/1981
1,464 8/27/1982 Notaria Unica de Soledad 15,533 9/ 8/1982
2,744 8/18/1983 Notaria Unica de Soledad 17,416 8/26/1983
3,826 7/16/1984 Notaria Unica de Soledad 19,554 7/27/1984
3,835 8/26/1985 Notaria Unica de Soledad 22,230 9/ 4/1985
2,260 9/10/1986 Notaria Unica de Soledad. 24,995 9/15/1986
1,849 7/11/1989 Notaria 2a. de Barranquilla 33,909 7/13/1989
444 2/21/1990 Notaria 2a. de Barranquilla 36,101 3/16/1990
3,090 12/17/1991 Notaria 2a. de Barranquilla 43,993 1/28/1992
269 2/ 1/1993 Notaria 2a. de Barranquilla 48,428 2/16/1993
2,342 7/28/1993 Notaria 2a. de Barranquilla 50,582 8/10/1993
3,652 11/ 9/1993 Notaria 2a. de Barranquilla 51,798 11/22/1993
3,615 12/ 6/1996 Notaria 2a. de Barranquilla 67,218 12/20/1996
a9 1/16/1997 Notaria 2a. de Barranquilla 67,704 1/23/1997
2,070 7/17/1997 Notaria 2a. de Barr illa 70,627 7/31/1997
2,281 8/ 4/1997 Notaria 2a. de Barranquilla 70,813 8/14/1997
765 4/22/1999 Notaria 3a. de Barranquilla 80,628 4/23/1999
459 2/21/2001 Notaria 2a. de Barranquilla 91,502 _2/23/2001
2,608 10/ 5/2001 Notaria 2a. de Barr: illa 95,771 11/ 8/2001
1,730 7/29/2004 Notaria 2. de Barranquilla 112,999 8/26/2004

CERTIFICA
Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad

ge rige por las siguientes disposiciones:
DENOMINACION O RAZON SOCIAL:
PROCAPS S.A.
Sigla: PROCAPS

DOMICILIO PRINCIPAL: BARRANQUILLA
Nit No. 890,106,527 -B--wc-mmmmm e e e e ———————
MATRICULA MERCANTIL: 24,802
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CERTIFICA

Direccion para notificaciones judiciales
CL 80 # 78B -201
de la ciudad de BARRANQUILLA

CERTIFICA

DURACION: El termino de duracion de la sociedad se fijo hasta el
18 de Agosto  del ano 2,073. -----------------------—---cmacaanao--

CERTIPFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacli n de capsulas y otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados como envases o reciplentes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano
veterinario; b)-La investigacion, desarrollo y fabricacion de to
clase de productos sustancias guimicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c)-La compra y venta de
materias grimas, insumos y productos intermedios necesarios para los
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercializacion interna y externa .
de los productos terminados, d) La compra, venta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios
ara la salud humana y animal. e)La compra,venta,exportacion y dis-
igtribucion de dulces, confites, galletas y todo tipo de
g 1 sinas o alimentos para el consumo humano. £) Actuar como re-
presentante © agente de personas naturales y juridicas, nacio-
nacionales ! extranjeras en la realizacion de operaciones o tran-
sacciones relacionadas con la industria farmaceutica y en especial
con cualquiera de las actividades descritas en los literales a),
b), ¢). d) y e) antes descritos; g) Prestar los servicios de
asesoria consultoria en las areas administrativas, de mer-
cade , analisis clinico, asistencia tecnica, investigacion, costos y
Eroduccion, rtaciones, importaciones, ventas, relacionadas con
guales o similares actividades a las que constituyen el objeto de
PROCAPS S.A., asi como los de publicidad y promocion de productos
guimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
ustrial; h)-Adquirir, operar, administrar y exglotar, a cualquier
titulo, empresa o establecimientos dedicados a la investigacion, de-
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PROCAPS S.A. ~-=---------e-ee--e-eeeecseee--—m=-----ceeee-------a=a=

sarrollo, fabricacion o comercilalizacion de productos quimicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo su objet
principal, la sociedad podra tomar interes socilal como accionista,
socio o fundador de empresas que tengan igual o similar objeto, com-
prar, vender, importar y exgortar maquinarias, insumos y repuestos
requeridos gara el desarrollo de sus actividades; tomar dinero en
restamo, financiar y garantizar las operaciones comerciales que ce-
ebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operaci -
nes; girar, aceptar, otorgar y protestar todo tipo de titulos val -
res e instrumentos negociables; comprar, vender y constitulr grava-
menes sobre bienes muebles e inmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intere-
ses corporativos o la de sus soclos. La socledad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus
8 ci 8, para lo cual podra inclusive constituir gravamenes reales
8 bre sus bienes de cualquier naturaleza.-----«--------cceeceeccnena-

CERTIFICA

- s——— —i—= —-— -— — CERTIFLCADO-DE—EXISTENCLAY--REPRESENTACION-LEGAL- ,

CAPITAL: Nro.Acclones Valor Acci n
AUTORIZADO;
Sewikkexd 000,000,000.00 2,000,000.00 1,000.00
SUSCRITO:
Sehikkkr] 2712, 449,000.00 1,212,445.00 1,000.00
PAGADO: :
Shwwwwn] 212,449,000.00 1,212,449.00 1,000.00 °

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva las siguientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al eguivalente en pesos Colomblanos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250.000), liquidados a la
tasa de cambio representativa del mercado vigente el dia en que se
surta la transacion. Cuando se trate de operaciones en virtud de

las cuales la sociedad garantice obligaciones de terceros o de los
socios, se requerira que la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La socledad tendra un Presidente , quien ejercera 1la representa-
cion 1legal de la socledad y tendra las wsigulentes atribu-
ciones entre otras: Ejecutar 1las decisiones de 1la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
taci n Legal de la sociedad en todos los actos y contratos ggg ge
requieran para el desarrollo del objeto social, de conformi cn
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lo grevisto en las leyes y en los presentes estatutos. Constituir
apoderados judiciales y extrajudiclales, recibir notificaciones,

solver interrogatorios de parte, confesar obligaciones de la
8 ciedad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea igual o inferior al equivalente
en pesos colombianos a doscientos cincuenta mil dolares de los
Estados Unidos de America (US$250.000), liquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un i
suplente, designado por la Junta Directiva, quien reemplazara al |
Presidente en sus faltas te rales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello
acreditar la ausencia del principal. La socledad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de la sociedad, pudiendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de la Asamblea General de Acclonistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
8 ciedad en todos los actos y contratos que se reguieran para el
desarrollo del objeto social, de conformidad con lo previsto en las-
leyes y en los presentes estatutos. Constituir apoderados judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de Rarte, confesar obligaciones de la sociedad, transigir, desistir !
y allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la socliedad todo acto o contrato cuya cuantia
sea igual o inferior al equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liquidados a la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes inmuebles o cualquier otro activo
fij de la sociedad, inclusive de naturaleza muebles, acclones,
cuotas o partes de interes inversiones y todo tipo de derechos
de la socledad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de la ley, de estos estatutos

de la Junta Directiva. El Vicepresidente tendra (1) suplente,
designado por la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
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ello acreditar la ausencia del principal. La sociedad tendra un
gerente general con su respectivo suplente, quienes tambien ejerce-
! ran la representacion legal de la sociedad, pudiendo ejercerla c n-
1 junta o separadamente con el presidente y el vicepresidente. El
gerente general, tendra las siguientes facultades entre otras: Ejer-
cer la representacion legal de la socledad en todos los actos g c n-
tratos que se requleran para el desarrollo del objeto social, de
conformidad con lo previsto en las lexes y en los presentes estatu-
tos. Aprobar y celebrar en nombre de la sociedad todo acto o contra- !
i to cuya cuantia sea igual o superior al equivalente en pesos colom-+
bian 8 cincuenta mil dolares de los estados unidos de America (US$50
.000) liquidados a la tasa de cambio representativa del mercado vi-
gente el dia en que surta la aprobacion o celebracion del acto,
slempre que no se trate de enajenar a cualquier titulo bienes inmue-
bles o cualquier otro activo fijo de la sociedad inclusive de natu-
raleza mueble, acciones, cuotas o partes de interes, inversiones y
tod ¢ti de derechos de la socledad o de constituir gravamenes so-
bre cualquiera de las anteriores facultades que radican exclusiva y
Erivativamente en cabeza del presidente. Las demas funciones que

es correspondan como representante legal por disposicion de la

ley, de estos estatutos o de la Junta Directiva. El gerente lo .
reemplazara conjunta o separadamente en sus faltas temporales, I
absolutas o meramente accidentales, con identicas facultades.-------

I CERTIFICA

Que sequn Acta No. 116 del 27 de Junio de 1,997, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------ ;
PROCAPS S.A. ~--~--——--ememr e e e e e e e e e e — - =~ - = .
cuya parte pertinente se inscribio en esta Camara de Comercio, el 15
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo, :
por Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------ '
PROCAPS S.A., -----------eccccccecccccmcccccccccsceeee e ec e == '
cuya parte g:rtinente se inscribio en esta Camara de Comercio, el 29

de Mayo 2,000 bajo el No. 87,250 del libro respectivo, fueron '
hechos los siguientes nombramientos: ----===---cecccccecccececneena- |
JUNTA DIRECTIVA 1
Principales Suplentes )

1. Mingki Gontovnik Ruben Minski Zilberblum Elliot
2. Minski Gontovnik Meyer Minski Deitel Daniel :
3. Minski Gontovnik Jose Minskl Sharon '

CERTIPFICA

I
Que segun Acta No. 116 del 27 de Junio de 1,997, correspondiente !
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------ '
PROCAPS S.A. =-=-=-=mm-ceccc;c;cccce;caseecccccces——————eeee—ece=m——- '
cuya parte pertinente se inscribio en esta Camara de Comercio, el 15 !
de Agoste de 1,997 bajo el No. 70,838 del libro respectivo, fueron !
hechos los sigulentes nombramientos: ---------ccccmmmmmmmmmcccca-

Cargo Nombre Identificacion

—— — —
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Presidente. Minski Gontovnik Ruben C.**kkx7 463,982=
Suplente del Minski Minski Abraham C.*k&kkdg02 575=
Presidente

Vicepresidente Minski Gontovnik Meyer C.x*&x&7 461,324=
Suglente del Minski Gontovnik Jose C.**&k*8,671,834=|
vicepresidente

CERTIFICA

Que segun Acta No. 124 del 29 de Marzo de 1,999, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS SB.A. ==c---cmccccmcccccee e r e e m e mm e e —m e —cccec o - ——— =
cuya parte pertinente se inscribio en esta Camara de Comercio, el 4
de Agosto de 1,999 bajo el No. 82,226 del libro respectivo, fueron
hechos los siguientes nombramlentos: -----------c-ccemeeeocc—cccacaa-
Cargo Nombre Identificacion
Revisor Fiscal Ppal. Vargas Pertuz Ana Isabel C.***%32, 696, 645=

CERTIFICA

Que segun Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS 8,A, ----------ecccemcemc e e e e e —————————mmmme———o—=— —————-
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Ma de 2,000 bajo el No. 87,250 del libro respectivo, fueron

hechos los siguientes nombramientos: -------<---mccccccqecmeceara-m-
Cargo Nombre Identificacion
Suplente del Lozada Villareal Milena C.*%*¥32 748,111=

Revisor Fiscal.
CERTIPFICA

Que segun Acta No. 11 del 1 de Febrero de 2,001, correspondiente
a la Junta Directiva en Barranquilla de la sociedad: --------------
PROCAPS S.A, -----------ccrm s s memessssee o —— - -me——-o————-
Cuya parte g:rtinente se inscribio en esta Camara de Comercio, el 12
de Febrero 2,001 bajo el No. 91,273 del libro respectivo, fueron
hechos los siguientes nombramientos: -------------c--e--oo—c—cocaaaa
Cargo Nombre Identificacion
Gerente General. Uribe Ochoa Guillermo Luis C.**%%70,073,754=

CERTIFICA

whkkkwRkkdkdd O O N T I N U A *hdkdksrnn
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Que segun Acta No. 406 del . 2 de Sep/bre de 2,004, correspondiente
a la Junta Directiva en Barranquilla de la socledad: ----=--=--------
PROCAPS S.A. -----------e - e c e e e r e e e e e e e e == ===
cuya parte pertinente se inscriblo en esta Camara de Comercio, el 9
de Sep/bre de 2,004 bajo el No.113,263 del libro respectivo, fueron
hechos los siguientes nombramientos: --------cc-cccereeccmcrrccccaa-
Cargo Nombre e Identificaci n
Suplente del Tanaka Walter
Gerente.

CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001,otor-
gada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2.001, bajo los Noe. 95.771, 2.056,
2.057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro respecti-
vo, se reforma totalmente el articulo 65, contenido en la escritura
publica No. 3.705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los siguientes Apoderados
Generales, quienes tendran las funciones que a c¢ontinuacion

se indican en razon de su cargo en la sociedad: 1.-Se con
fiere Poder Especial, Amplio y Suficiente a los senores: WALTER
TANAKA TATEKAWA, C.C. No. 16.251.923; WILIIAM ALBERTO BARROS CERRA,
C.C. No. 8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S.A., suscriba todas las declaraci -
nes tributarias, aduaneras y camblarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o s -
licitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en los ordenes Distrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio ! suficlente,a los siguientes seno-
res que conforman el Grupo A y el Grupo B para que conjuntamente sus
criban contratos de suministros de mercancias y serviclos con enti-
dades oficiales, hasta por la suma de US$800.000.00 (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA), liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion. GUPO A: GUILLERMO LUIS URIBE OCHO C.C. No. 70.073.
754, LINO LAZALA SILVA VARGAS C.C. No. 19.260.410, JAIRO MOLINA ME-
JIA C.C. No. 8.706.380, CLAUDIA TANGARIFE CASTILILO C.C. No. 41.660.-
293. BRUPO B: WALTER TANAKA TATEKAWA C.C. No. 16.251.923, HENRY CARO
DIAZ C.C. No. 19.395.298, CARMEN ALICIA FLOREZ C.C. No. 22.434.044,
CARMEN ALICIA HERRERA DIAZGRANADOS C.C. No. 22.377.540. Para el ejer
cici de estas facultades se requerira por lo menos la firma de un
(1) de los apoderados especiales del Grupo A y uno de los apoderados
especiales del Grupo B; 3.-Se otorga Poder General, Amplio y Sufi-
ciente a la Doctora JOSEFINA MIELES BUELVAS C.C. No. 33.138.497, a
la Doctora MARCELA CARVAJALINO PAGANO C.C. No. 22.579.748, y al Doc-
tor DANIEL MORENO VILLALBA, C.C. No. 19.113.210; para cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y judiciales, en asuntos de naturaleza cambiaria y fiscal,
tales como: Contestar e interponer demandas y requerimientos, com-
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parecer en juicios,pedir la practica de pruebas,recibir notificacio-
nes, interponer recursos y ejercer acciones contencioso administrati-
vas y de tutela, transigir,conciliar,recibir en nombre de la sociedad
desistir, sgustituir y reasumir este mandato. Para la celebracion

de cualquier acuerdoc conciliatorio o transaccional, judicial o ex-
trajudicial, cualquiera que sea su cuantia,los Apoderados deberan
aportar la autorizacion escrita del Representante Legal de la socie-
dad. Los Apoderados podran presentar solicitudes de devolucion y/o
compensacion de impuestos y recibir los pagos por devoluciones de
impuestos, firmar, notificarse y realizar todo acto necesario para
cumplir con el mandato encomendado.---------c--cmcccccm—mmmmmmomooo

CERTIPFICA

Que segun documento privado de fecha 7 de junio de 2000, inscrito
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.1l.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.
7.463.982 de Barra illa, actuando como Presidente y Representante
Legal de la socledad PROCAPS S.A, confiere poder especial, amplio
y suficiente a KAREN FIGUEROA GARCIA, C.C.N0.32.732.070 de Barran-
quilla, para que en su nombre y representacion de la sociedad sus-
criba todas declaraciones cambiarias a que este obligada PROCAPS
S.A, en el giro normal de Bsus negocios y operaciones sociales.--

CERTIFICA

Que segun Documento Privado del 13 de diciembre del 2.002, inscrito
en esta Camara de Comercio el 15 de enero del 2.003 bajo el No.2.290
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C.C.No.7.463.
982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE
de PROCAPS S.A., mediante el presente documento otorgo PODER ESPE-
CIAL al Sr. MARLON TATIS PAREDES, C.C.No.72.176.874, para que en
representacion de PROCAPS S.A., suscriba declaraciones, reportes y
cualquier tipo de documentos relacionados con tramites o registros
de Comercio Exterior ante el Ministerio de Comercio Exterior y/o
cualquier entidad del Estado que haga sus veces. En consecuencia,

el Sr. MARLON TATIS PAREDES, podra suscriblr en regresentacion de
PROCAPS S.A. declaraciones, reportes y cualquier tlpo de documentos
relacionados con tramites o registros de Comercio Exterior ante el
Ministerio de Comercio Exterior y/o cualquier entidad del Estado
que haga Buf VeCEB.-===~-—---- - - - memmm e eme———————————— ==

CERTIFICA
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Que sequn documento privado del 10 de noviembre del 2004, inscrito
en esta Camara de Comercio el 1 de diciembre del 2.004, bajo el No.
2.753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C.C.
7.463.982 de Barranquilla, actuando como Presldente y Representante |
Legal de la sociedad PROCAPS S5.A, confiere poder especial, ampli X
y suficiente a ANTONIO VARELA DIAZ, C.C.No.72.004.669 de Barran-
quilla, para que en nombre y representacion de la sociedad firme ,
las declaraciones cambiarias a que este obligada PROCAPS S.A., a |
suscribrir en el giro normal de sus negocios y operaciones socia- .
les. Por lo anterior, el senor ANTONIO VARELA DIAZ, queda facultado
para firmar las declaraciones comabiarias y demas documentos rela- l
I

cionados con las declaraciones, notificaciones, aportar y solicitar
las pruebas e sean necesarias, desistir en general a realizar todo
acto necesario de tal forma que pueda cumplir con el mandato dado.-

CERTIFICA

Que en esta Camara de Comercio no aparecen inscrigcionea posteri res !
de documentos referentes a reforma, disolucion, lag:idacion o nom- '
bramientos de representantes legales de la expres socledad.------

CERTIFICA i
|

-

Que Bu ultima Renovacion fue el: 31 de Marzo de 2,004. --~-------=-- |
Ia informacion sobre embargos de establecimientos se suministra en

Certificados de Matricula, la de contratos sujetos a registro, en
Certificados Especilales.

NO CAUSA IMPUESTO DE TIMBRE EL SE T,
ES’ OVIEDO
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Kew pharmaceutical preparation with controlled release of metoprolol,
» method fo the manufacture thereof and the use of the new preparation

The present invention 15 related to a new pharmaceutical preparation
with controlled release of metoprolol, to s method for the manufacture
of such a preparstion and to a method for treatment of cardiovascular
disorders using the new pharmaceutical preparstion.

--------------------------

Metoprolol, which has the structural formula

o

| CH,
ocnzcn-cuzm(
i CH,

CHZCHZOCHB

is known from e.g. DE-2 106 209. The drug, which is a_B-adrenoceptor
antagonist has preferably been used as a salt, e£.g9. the tartrate.

Metoprolol blocks the adrenergic stimulation of the heart and thus re-
duces the oxygen demand of the cardiac tissue. Apparently, this explains
its beneficial effects in angina pectoris and cardioprotective action

in myocardial infarction. In addition metoprolol normalizes blood
pressure in a large proportion of pitients with arterial hypertension
which probably is due to an additional action on the control of peri-
pheral resistance to blood-flow.

For patients suffering from cardiovescular disorders it is advantageous

to have a constant concentration of the administered drug in the blood.

Thus, 8 controlled release of the drug over a long period of time is

desirable. According to the most common treatment, the patients are

ordered one fast dissolving tablet twice a day. This gives a varying X
concentration with high peak and trough values of the drus durinc the
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For dosage once a day metoprolol has been incorporated in controlled
release tablets of the insoluble matrix type, e.g. Durules™. However
the drug release from the matrix tablets is not satisfying as about

50 per cent of the dose is released within a few hours after administra-
tion. It has thus been 8 demand to find 2 way to obtain a drug preparp-
tion having a wore constant controiled release of the active component
for approximately 20-24 hours, whereby smoother blood concentration

and effect profiles will be obtained over the entire dossge interval.

A drug delivery system named Oroéﬁamwg be used to obtain a controlled
release of e.g. metoprolol for once deily dosage. The system is
described in U.S. Patent &4 036 227 and in » supplement to British
Journal of Clinical Pharmacology (1985), 19, 695-765 by Theeuwes F et
al. Oros™ is a single-unit system consisting of en osmotically active
core composed mainly of the drug substance surrounded by a semipermezble
membrane through which a single small opening is drilled. The release

of the drug from the system remains constant as long as a steady osmotic
pressure is mainteined across the membrane. 50-60% of the total content
of the drug is released at a constant rate.

1n SE-A-8400085 it has been proposed to prepare en enteric coated
product, containing e.g. metoprolol, and with slow release of the active
compound close to the colon. Such a preparation does not give the
constant and slow pH-independent release of metoprolol, which the pre-
paration according to this invention gives,

Depot preparations comprising a large number of smaller units are aiso
known e.g. from EP 13263. This patent describes pharmaceutically in-
different cores covered by the active compound. The cores are made of
soluble material e.g. lactose.

There are advantages of a depot preparation comprising # large number
of small units, each of which releases the drug at a controlled rate
over a depot preparation consisting of one single unit, e.g. a matrix
tablet or a tablet surrounded by a costing, which controls the release.
1t is for example possible to obtain a reproductble emptying of units

23
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from the stomach when the particles used are smaller than 1-2 mm. Cf.
Bogentoft C et al. : Influence of food on the absorption of acetyl-
salicylic acid from enteric-coated dosage forms. Europ J Clin Pharmacol
1878, 14, 351-355. Dispersion over & grest srea in the gastrointestinal
canal gives & more reproducible total time of the passage which is of
advantage for the absorption. Cf. Edgar B, Bogentoft C and Lagerstrim
P 0 : Comparison of two enteric-coated acetylsalicylic acid preparations
by monitoring steady-state levels of salicylic acid and its metabolites
in plasme and urine. Biopharmaceutics & Drug Disposition 1984, 5,
251-260. In addition a multiple unit prepsration is preferable to one
single drug unit as the dose 1s spread out it the intestine. The risk
of local irritation and accumulation of several doses due to con-
striction 1n the alimentary canal 1s alse considerably lower.

A further advantage with a3 multiple unit preparation is that it may
be divided into smaller portions all having the same shsorption proper-

ties. This mekes it possible to obtain greater flexibility in selecting
the size of the dose.

futline of the Invention

The present invention is related to a preparation containing metoprolol
as active ingredient and having 2 controlled rate of drug release during
at least 15 hours. By making a preparation containing a large number

of small compact particles all comprising a salt of metoprolol as the
main soluble component and coated with a polymeric membrane containing
derivatives of cellulose without protolysable groups it has been ~
possible to prepare a suitable dossge form having a controlled rate

of release of metoprolol, virtually independent of pH, during 16-24
hours.

The small particles, beads, containing metoprolol have 2 size of
0.25-2 mm, preferably 0.35-1.0 mm.

2/
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The beads may contain metoprolol alone or may consist of insoluble cores
coated with metoprolol. The beads have a very high content of meto-
prolol, preferably 95-100 w/w% of the soluble part of the beads. The
insoluble cores have &2 size of 0.1-1.0 mm, preferably 0.15-0.3 mm.
Examples of insoluble cores according to the invention are silicon di-
oxide and small particles of glass.

The beads according to the invention are compact, which means that their
porosity is less than 15 per cent.

As can be seen from figure 1 the new preparation is characterized in
that at least 75% of the metoprolol is released within 20 hours and

at least 50% of the dose of metoprolol is released at the rate
3-7 w/w %/hour.

Metoprolol used in the preparation may be in the form of the racemate,
or one of the enantiomers, preferably the S-isomer.

Suitable soluble salts of metoprolol have a solubility less than 600
rg/m) in water at 25°C, preferably 30-600 mg/ml in weter at 25°C.
Examples of suitable salts are salts formed of organic carboxylic acids,
preferably of low molecular weight. Especially preferred are the
succinate, fumarate or bensoate of racemic metopralol and the bensoate
or sorbate of the S-enantiomer of metoprolol.

Very soluble salts, e.g. tartrate, hydrochloride are less suitable
accprding to the present invention.

Examples of suitable polymeric meterials are ethy) cellulose or-a
mixture of ethyl cellulose with hydroxypropylmethyl cellulose, hydroxy-
propyl cellulose, Fudragit RL or Eudragit RS.

Ethy) cellulose is aveilable in variants having different grades of
viscosity. According to the invention it is suitable to use ethyl cellu-
lose having a viscosity between 10-50 cps, but also other types of ethyl
cellulose may be used.

25
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Eudragiéﬁ>1s the trade name for a number of ¥iimcoating substances on
an acrylic resin basis produced by Rthm Pharma. Eydrag1t RL and RS are

, copolymers synthetized from acrylic and methacrylic ocid esters with

e Tow content of queternary mm&ﬁnium'groups. The molar ratio of these
ammonium groups to the remaining neutral (meth)acrylic acid esters is

1:20 for Eudragit RL and 1:40 for Eudragit RS, resulting in different
permeability charscteristics,

Plasticizers and/or pigments may be added to the palymeric layer in
order to improve the technical properties of the layer or change the
permeability of the coating. Examples of suitable plasticizers are
citrate esters, acetylated monoglycerides and glycerinetriacetate,
especially preferred is acetyltributylcitrate,

The polymeric membrane is mede of one or more polymers and gives a mem-

brane with virtually pH-independent permeability characteristics within
the pH range 1.0-8.0.

Each coated bead of metoprolol according to this invention forms an
individual controlled release unit, releasing the drug at a pre-
determined rate. Therefore, the coated beads according to this invention
r.ake it possible to formulate and administer the preparation in differ-
ent dosage forms. They can be filled into e.g. hard gelatin capsules

or sachets or compressed to teblets and stil} give the desired plasma
concentration profile and duration of the effect.

When the small coated particles of metoprolol are tabletted they are
mixed with additives e.g. microcrystalline cellulose such as AviceT™,
which improves the tabletting properties and facilitates the disintegra-
tion of the tablet, whereby the individual beads are liberated.

The invention makes it pessible to formulate pharmaceutical dosage forms
which can be given once daily and still produce almost constant con-
centrations of the drug in the blood during the entire dosage interval
until the next dose i$ administered.



6 0220143

Preparation

A process for the manufacture of the controlled release prepiration
represents a further aspect of the invention. After the initial forming
of the beads containing metoprolol, the beads obtained are coated with
the polymeric layer described in the examples. The polymeric mixture

is dissolved in an organic solvent such as ethanol, isopropyl alcohol
and/or methylene chloride. The spraying can be carried out in a coating
pan, but is preferably carried out in a fluidized bed. Ethy) cellulose
can also be applied from an aqueous dispersion (latex).

The preparation according to the invention is particularly advantageous
in the treatment of cardiovascular disorders, and a method for the treat~

ment of such conditions represents & further aspect of the invention,

The invention is described in detail in the following examples:

EXAMPLES
Example 1
Metoprolol fumarate 1440 g
Methylene chloride 9618 g
Ethanol 95% 3888 g
SiDZ {0.15-0.25 mm) 3759

Polymeric layer

Ethyl cellulose 10 cps 265.6 g
Hydroxypropylmethyl cellulose 58.4 g
Acetyltributylcitrate 36.0 g
Methylene chloride 6141 ¢

Isopropylic alcohol 1544 g
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In » fluidized bed granulator metoprolol fumarate was sprayed onto the
cores of silicon dioxide from 2 solution of ethanol 95%. 400 g of the
beads {granules) sc formed {fraction 0.4-0.63 mm) were covered with
the polymeric layer containing ethyl cellulose 10 cps, hydroxypropyl-
methyl cellulose and acetyltributylcitrate by spraying a solution of
the mentioned substances in methylene chloride and isopropylic alcohol.
The coated beads were then filled into hard gelatine capsules.

Example 2

Metoprolel succinate 1440 g
Methylene chloride 9618 g
Ethano) 95% ‘ 3888 g
510, (0.15-0.25 ™) s g

Polymeric layer

Ethylcellulose 50 cps 168.1 g
Hydroxypropylmethyl cellulose 36.99g
Acetyltributylcitrate 22.8 g
Methylene chloride 4167 ¢
Isopropylic slcohol _ 815 g

Tablet additives

Microcrystalline cellulose . 470.3 g
Maize starch MN7.6g
Potatp starch 10.6 g
Water purified 342.2 ¢
Magnesium stearate 1.2 ¢

Metoprotol succinate was sprayed onto the cores of silicon dioxide
according to the process described in Example 1. 400 g of the granules
so formed were coated with a polymeric film containing ethyl cellulose
50 cps, hydroxypropylmethyl cellulose and acetyltributylcitrate. An
add¥iional tablet mass was made by wet granulation of the dry mixture

R/
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of microcrystalline cellulose and maize starch with the potato starch-
water solution in a planetary mixer. Equal amounts (600 g) of the active
and additional granules were finelly mixed with Mg-stearate 0.1% and
compressed to tablets.

-Example 3

Metoprolol succinate 100% in the form of compact spherical granules
and having an average particle size of 0.42 mm

400 g of the metoprolol succinate granuies above with particles less
than 0.63 mm were coated with

Ethylcellulose 10 cps 177.1 9
Hydroxypropyimethyl cellulose 38.9¢
Acetyltributylcitrate 24.0 g
Methylene chloride 4094 ¢
Isopropylic alcohol 10289 g

The beads obtained were formed into pharmaceutical preparations as
described above.

Example 4

Metoprolol succinate 1440 g
Methylene chloride 9618 ¢
Ethanol 95% 3888 g
S*i(]2 {0.15-0.25 mm) 375 ¢

Polymeric layer

Ethylcellulose N-10 166.2 g
Hydroxypropylimethyl cellulose 39.0g
Acetyltributylcitrate 22.8 ¢
Methylene chloride 3889 g
Isopropylic alcohol 978 ¢

U
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Tablet additives

Microcrystalline cellulose 429.3 g
Maize starch 67.1¢g
Lactose powder 0.3 ¢
Polyvidone . 55.5 g
Water purified 314.7 g
Magnesium stearate 1.2 g

Tablet costing (12.500 tablets)

Hydroxypropyimethyl cellulose 159.6 ¢
Polyethylene glyco) 6000 3.9¢g
Colour Titanium Dioxide 39.99¢g
Water purified 1356 ¢
Paraffin special 1.6 ¢

Metoprolol succinate was sprayed orto the cores of silicon dioxide
according to the process described in Examples 1 and 2 above. 400 g
of the so obtained beads (f}action 0.4-0.63 mm) were coated with the
polymeric mixture also described above. The coated beads of metoprolel
succinate obtained were mixed with the additives in equal portions and
after addition of Mg-stearate 0.1%, the dry mixture was compressed to

tablets. Finally, the tablets were coated in 8 coating pan with the
tablet coating described above.

Example 5

S-enantiomeric metoprolol sorbate in the form of compact spherical
granules in the fraction 0.4-0.63 mm

40 g of the metoprolo) sorbate granules above with particles less than
0.63 mm together with 360 g of non-pareil granules with particles
between 0.75-1.0 mm were coated with

x0
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Ethylcellulese 10 cps 51.7 ¢
Hydroxypropylmethyl cellulose 1.3 ¢
Acetyltributylcitrate 1.0 g
Methylene chloride N g
Isopropylic alcohol 300 g

The beads obtained were formed into pharmaceutical preparations as de-
scribed above.

Biopharmaceutical studies

The plasma concentrations of metoprolol after a single dose of a con-
trolled release preparation containing metoprolel succinate 190 mg
according to example 4 of the description and the plasma concentrations
after a single dose of Durules~ containing 200 mg of metoprolo] tartrate
are shown in the attached Figure 2. 190 mg of the succinate salt is
equivalent to 200 mg of metoprolol tartrate. The comparison has been
carried out in 10 subjects. Each point represents the mean data from
the 10 subjects. As can be seen the preparation according to the
invention gives an aimost constant concentration of metoprolol during
more than 20 hours, whereas the insoluble matrix preparation gives un-

wanted high plasma concentration during the first hours after administra-
tion.

Reduction of exercise heart rate

12 subjects were given an ordinary tablet containing 100 mg of
metoproliol tartrate once a day and the reduction of the exercise heart
rate on day 5 of the treatment was measured and compared with the
reduction of the exercise heart rate on day 5 in subjects given a
controlled release prepiration according te Exsmple 4 of the inventior
containing 95 mg metoprolol succinate (equivalent to 100 mg metoprolol
tartrate). The reduction of the heart rate is illustrated in Fig. 3.

As can be seen the preparation according to the invention gives an even
pharmacodynamic effect for 24 hours.

LY,
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The best mode of carrying out the invention is at present considered
to be Example 4.

n

Table 1 illustrates the in vitro release of metoprolol from the

compositions according to txamples 1-4. As can be seen from the table

at least-50% of the dose of metoprolol is relessed at a rate varying
between 3-7 w/w %/hour.

32



cumulative in vitro dissolution of metoprolot in a phosphate buffer pH 6.8.

s

Table 1. .
Method: USP apparatus No. II, rotating paddie at 100 rpm.

Example Preparation Per cent released over time (h)
No. 2 3 4 6 8 10 12 14 16 18 20
1 capsule 2 5 n 25 39 52 62 - 69 74 78 81
2 tablet n 16 19 25 40 50 59 68 7€ 82 86
3 capsule 7 12 17 27 37 44 52 60 67 74 &80
4 tablet 13 18 23 k k] 43 52 61 69 76 82 86
5 capsule 9 15 4] 34 47 58 67 74 80 84 a8

2
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CLAIMS

1. Controlled release preparation containing a salt of metoprolol
characterized in that the preparation conteins a number
of beads comprising a salt of metoprolol as the main soluble component
and that said beads are coated with » polymeric membrane containing
derivatives of cellulose without protolysable groups and whereby at
least 75% of the dose of metoprolol is released within 20 hours
virtually independent of the pH in the interval 1-8.

2. Preparation accordingtoclaiml! characterized in
that the size of the beads is in the range of 0.25-2 em.

3. Preparation accordingtoclaim2 characterized in
that the size of the beads i5 in the range of 0.35-1.0 mm.

4. Preparation according toclaim]l characterfized in

that at least 50T of the dose of metoprolol is released at the rate
3-7 w/w %/hour.

6. Preparation according to claim) charscterized in

that the salt of metoprolol has s solubility less than 600 mg/ml in
water at 25°C, preferably 30-600 mg/ml.

6. Preparation according toclaim5 characterized in
that the salt is formed of an organic carboxylic acid.

7. Preparation according toclaimé characterized in

that the salt of metoprolol 1s the succinate or fumarate of racemic
metoprolol.

8. Preparation according to claimé characterized in

that the salt of metoprolol is the bensoate or sorbate of the
S-enantiomer of metoprolol.

9. Preparation according toclaiml charpscterized in
that the uncoated besds comprise at least 95 w/w I of metoprolol.

3y
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10. Preparation sccording to claiml characterized in

that the uncoated beads comprise a salt of metoprolol applied on an
insoluble core.

11. Preperation according to claim 10 chavracterized in

that the insoluble cores have a size of 0.1-1.0 mm, preferably
D.15-0.3 mm.

12. Preparation according te claim 10 characterized in
thet the insoluble cores have a size uf 0.15-0.3 mm and are covered

by o salt of metoprolol to give beads having a size of 0.35-1.0 mm which
are coated with the polymeric membrane.

13, Preparation according to claim 9 characterized in
that the uncoated beads having a size of 0.35-1.0 mm comprise a sait
of metoprolol as such and are coated with the polymeric membrane.

14, Preparation according toclaim1 characterized in
that the polymeric membrane contains ethy) cellulose.

15. Preparation according to claim1 characterized in
that the polymeric membrane contains ethyl cellulose together with
hydroxypropyimethyl cellulose.

16. A pharmaceutical preparation containing the controlled release prepa-

ration sccording toclaim1 characterized in that the
coated beads are filled into hard gelatine capsules.

17. A pharmaceutica) preparation containing the controlled release prepa-

ration according to claimY characterized in that the
coated beads together with pharmaceutical additives are compressed to
tablets which disintegrate into the primary formed coated beads when

the tablets are brought into cortact with gastro-intestinal fluids.

18. Method of producing a preparation according toclaim1 charac -
terized in that beads comprising a salt of metoprolol as the

sain soluble component are spray coated with a membrane-forming solution
containing derivatives of cellulose.

35
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19. Use of a preparation according to claim ) in the manufacture of
a pharmaceutical preparation for treatment of cardiovascular disorders,
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Clains for Austria, Greece and Spain

1. Process for the prepiration of a controlled relesse preparation
containing a2 salt of metoprolel characterized inthat
a number of beads comprising a salt of metoprolol as the main soluble
component are spray-coated with a membrane-forming solution giving a
polymeric membrane containing derivatives of cellulose without proto-

lysable groups whereby & preparation {s obtained which releases at least

75% of the dose of metoprolol within 20 hours virtually independent
of the pH in the interval 1-8.

2. Process accordingtoclaiml charescterized in that
the size of the beads is in the range of 0,25-2 mm.

3. Process accordingtoclaim2 characterized in that
the size of the beads is in the range of 0.35-1.0 mm.

4. Process according to claim1 characterized in that

at least 50% of the dose of metoprolol is released at the rate
3-7 wiw %/hour.

5. Process according toclaim]l characterized in that
the satt of metoprolol has a solubility Tess than 600 mg/ml in water
at 25°C, preferably 30-60C mg/ml.

6. Process according toclaim5 characterized in that
the salt is formed of an organic carboxylic acid,

7. Process according to cla*m 6 characterized in that

the salt of metoprolol is the succinate or fumarate of racemic
metoprolol.

B. Process according toclaim6 characterized in that

the salt of metoprolol is the bensoate or sorbate of the S-enantiomer
of metoprolol.

9. Process accordingtoclaim1 charegcterized in that

-
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10. Process according toclaim 1 characterized in that

the uncoated beads comprise a salt of metoprolol applied on an insoluble
core.

11. Pracess according to claim 10 charscterized in that
the insoluble cores have a size of 0.1-1.0 mn, preferably 0.15-0.3 mm.

12. Process according toclaim 10 characterized in that
the insoluble cores have a size of 0.15-0.3 mm and are covered by a
salt of metoprolol to give beads having 8 size of 0.35-1.0 mm which
sre codted with the polymeric membrane.

13. Process according toclaim 9 characterized in that
the uncoated beads having a size of 0.35-1.0 mm comprise & salt of
metoprolol as such and are coated with the polymeric membrane.

14. Process according toclaim 1 characterized inthat
the polymeric membrane contains ethy} cellulose.

15. Process according to claim1 characterized in that
the polymeric membrane contains ethyl cellulose together with hydroxy-
propyimethyl cellulose.

16. A process for the manufacture of a pharmaceutical preparation
containing the controlled release preparstion according to claim ]

character dzed fin that the coated besds are filled into
hard gelatine capsules.

17. A process for the manufacture of a pharmaceutical preparation
containing the controlled release preparation according to claim 1
characterized in that the coated beads together with pharma-
ceutical additives are compressed to tablets which disintegrate into

the primary formed coated beads when the tablets are brought into
contact with gastro-intestinal fluids.

18. Use of a preparation produced according to claim 1 in the manu-
facture of a preparation for treatment of cardiovescular disorders.

38



R

mwermerm>D

Jbcor 1IMTT

b

°

FIGURE 1 . IN VITRO RELEASE OF NETOPROLOL
AATE PLAOT (X/h) VERSUS TIME

4 6 B8 10 12 14 16 18 20
TIME (h)

\I4

—p— CR TABLET OF COATED BEAQS
—O— INERT MATAIX TABLET

el

€y 10220

~1 )



0ZooO »XWN»r T

r~roxz

0%

°

—a— CA TABLET OF COATED BEADS

—0— INERT MATRIX TABLET &
& C

w

(o]

N

N

Q

-t

H

&

FIGBGURE 2 . MEAN (n=10) PLASMA CONCENTRATIONS OF METOPROLDL
AFTER SINGLE-DOSE AOMINISTRATION, DOSE:
METOPROLOL CORRESP. 200 MG TARTHATE SALT

s00+

500+

400+

300+

200+

1007

0 +—+——+ d ~+— ‘
012 4 8 12 24
TIME (h)



Imz

-“ZMaO

15

7 e

FIGURE 3 . MEAN 1 SEM (n=12) REOUCTION OF EXERCISE HEART
RATE ON OAY 5 AFTERA ONCE DAILY ADMINISTRATION
DOSE: METOPROLOL CORRESP. 100 MG TARTRATE SALT

—O— CONVENTIONAL TABLET
~—f}— CA TASLET OF COATED BEAOS

W
[ex

€¥Lo0ceo

HOURS



¥

ANEXO 2



Wy

a 5
vl
'
-

USUOSERAMTA
United States Patent [y 11| Patent Numher: [__S5.883,047 7/
Jiicger et al. (451 Date of Patent: Mar. 16, 1999
|54] GRANULES OF HYGROSCOPIC, WATER- FORLEIGN PATENT DOCUMENTS T
. e .
SOLUBLE PRODUCTS J24N S VIN8Y  Burmpenn Pol. OF. .
[75] lnvenior Karl-Friedrich Jicger: Hum-Michue) 2"1!.3 ::; ‘l’:::sg :'l'::‘:n'“" Pal. OF. .
Fricke, both of Limburgerhol, Germany Hermany . . R
OTHLER PUBLICAITONS *
[73] Assignee: BASF Aktlengescibschaft,
| ndwipshalen, Germany KC. Lin el al, “Devclopment of Solid Pesticide Formula-
lions by Fluidized—Bed ‘Fechnology™. ACS Sympeeinm
[21] Appl. No.: 820077 Nories Pesticide Formulutions, Jan. 11, 198, pp. 251-250,
B Series 371, .
£23] Filal: Mar. 19, 1997 Michael Rosch o1 al, “Granulation in der Wirhelswhiche™,
130] Forelgn Appliention Priority Data Virfuhranstechnik, 9. 1975, Nr. 2. pp. 59-64.
Apr A, 1996 [DIY Germany .occcconvenee. 190 13 3955 Primary Exoniner—8. Mark Clandy

151] Inte CL® oo, ADIN 25/12; COSG 570D
152] US. Cl .....vccorneree. SOH118; 70,64 00Y; 424/405:
SL4p31

1581 Wikt 0f SOANCH .oocveecsnnre. SN 116; 420/408:
514951, 71/64.03

| 56) Refercnees Ched
U.S. PATENT DOCUMENTS
AMS5N 47197 Hennan mnm
4030901 O/1990 Surpant, 81 ¢ al. cooeeereeeemeasein Tim2
ASI6S21 5 Femch o al. s S2HH0

ABOUT 2000 pm

Antorney, Agent, or Firm—Ohlon. Spivak, McClelland,
Maicr & Necusixti, PC.

1571 ABSTRACY

The present invention relates 10 granulex of warer-solubl:,
hygnscopic products having a muean graio sine in the mnge
fronn 2000 1o 2000 gm. the growle groins consixding ol an
apglomerute of fine produet particles having 4 mean paclichs
size in the range from 5 w0 200 gm, which are vovercd with
a procluet layer.
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1
GRANULES OF HYGROSCOPIC, WATER-
SOLUBLE PRODUCTS

“The irvention relates 1o grapules of hvproscopic, warer-
soluble prochicts, in particular products haviog hivlogical
adion, such as drugs, crop trestiment ampnsitions, Teeds
and odeiulfs, and 1o 4 prxcess [kn preparing the granules,

In the formuistion of products having biclogical action,
alicption ix also 0 be paid to product safely with repard 10
the wer aml the environment. Purthermore, no problems
mus acenr during storage and transport, asd the dixporal of
the praduct residucs and the packaging munt af least nicet e
currenl nequirements.

In many arcas. pranules have pnesven to be the oplimum
form of furmulation which fullils the above requirementis.
Granakes aro xually low in dust amxd stable on storage and
therclore affer high user safety. Additionully, they frequenily
have a relatively high bulk woeiglin such thal, in comparison
Lo sorlutions, suspeissions or powder formulations, lae pack-
aging material hax to b used.

Granulea can be prepared in & knawn qunncr, most
expedicntly in a mixer, ¢xtrader, spray tower or in o Ruidized
hutl. if the product in be yranulated, bowever, is hyprosenpic
anul 1acky, problems occur. In a mixer or spray lowe, highly
concentraied pramule formulations of the required guality
and grain siz: canot be prepared, On the comrary., finely
divided powders are obiained which heve a high dum
content. Thus in these processes, only remewval of the solven)
vccurs without granulation taking place. Tecauss of the high
tackiness of the moist powder compositions, it is nol pus-
sible o carry onl extruder processes.

US. Pat. No. 5,266.553 describes a procwis of this 1ype.
numely a prucess for preparing a waler-soluble berbivide sall
in dry, solid form, the water being removed from an agquenus

salution of & salt of a herbicide at less than aboul BIP C, The

remavel of 1he water is carried vut with she sid of customary
apparstuses. namely o horizontally arranged, cylindricel
dryer which works in 2 baichwise mode and is cquippex with
a plowslune attached Lo an axially mtaling shiall awli «
ralinlly arranged chopping tool. In this manoer (he herbicile
#aly, cg. the sodinm salt of bentazone. is oblained in the form
ol a frec-llawing, erysialline powder which dissolves com-
pletcly and mpidly in coid water with Tormation of 3 clear
solution. Towewer, it has heen shown thal e product
containk a high proponion of line parliclus and therefore
dusir severcly.

Fluidized-bod granulation is a frequently used and well
investigated method for preparing granules. For cxamiple,
units and operating procedures for fluidized-bed gpranulation
are described in Verlahrenstechnik [Provess Technology] %
(1V75), 59-64. In a company publication of Giatt GmbH ol
1985, Intowtuction 10 Fluid Bed Granulating, the prvducl
and pruocess variables which have an influcnee on the
pranules v e abtained are investipoted. Numw of thew
publications poes into the granulsiion of & hyproseopic,
tacky prowdud.

Despite all the investigations and knuwledye atwut tu-
wlimed bed graowlation, it was also mn possible by this
metlad until s to prepare granules of hygrosaupic, 1acky
products. In conventional fluidized-bed granulation, a dil-
ferentiation is made hetween, namely, » moist graculatioa
phase and a drying phese, During the moist grmnulation
phase, the water coment in thwe Huidiax] bed increases amnd
the granular paricles an: boill up by the Tormation of Liguid
bridges with simultanemk drying. In the drying phose, the
lignid bridgen are completely dried and the graovle stiructure
ix fixed. Jn the Nuidized-bed granvlation nf hygneseopie,
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tacky pmxdocis, this resulis in ihe formation of produst
panticles whose surface is covered with a m of a seturaled
snlution of 1k produet o be granslated, 1his Jilm deter-
mines 1he product behavior. Under normal opersting
condilions., on sccount of the tendency In agphninale, larpe
agglomuraies are observed, such that e Ruidized bed
eollapses or adequaie drying of the product dous not lake
place.

It is an odbyject of the present invention 1o make available
grumules ol hygroscopic. waler-soluble products and a pro-
cess [or preparing these pranoles.

Surprisingly, we have Tound thal this objoct is achieved
il a Nuidized-bed granulation is camried out under conrol of
the product moiiness of the granules,

The presenl invention therclore relaes o pranules uf
hygrscupic, water-soluble produets having = mean grain
size in the range from 2000 10 2000 pm, the granule grains
conxistiop of an agglomerate of line product particles having
a mean panicle sive in 1he range from S (0 200 jan, which
are covened with a layer of the pooduct.

BRIEF DESCRIFITON OF 1TIE DRAWINGS

The sinudure of the gramele greins acconding 1 1he
invention & shown in FIGS. [ v 3, where

FIG. 1 ix a schemitic drawing ol a granule grain acvonl-
ing to tlx: invention (sodium benlazone).

FIG. 2 is the photugraph ol a pranule grain aceording v
the imvention (sulivm benlazone) using a scanning cleciron
micruscope &l TM-timos magnification,

FIG. 3 ix the photograph of o granule grain aceording 1o
the itvemion (sodimn bentazone) using o scanning clecinon
microscope at 800-times magnilication.

FIG. 4 is a graph ol a Muidized-hed granuistor urelul Tor
preparing the granoles of the invention.

It can be infermed from FIG. | ihat 2 granuke grain 1
comprises several particles 2 having a mean portick: size in
the mnge from S 10 200 gam. These particles anc conmected
to one another by means of solid bridpes of sulidified
hygremcopic product, which cover a lanee part af 1he particle
surface and il mecessary can even form a mmnix. The
particles thus form an sgglomerate which i covered with a
layer 3 of the hygroscopic prduct (coating). The granule
geains have an cssentially rourd, cumpact farn and exhihit
capillary-active cavitics 4 anil pores 8. PIG, 2 shows this
particwlarly cloarly.

On secount of the coating layer, the fire panicles ane well
hound into the granules. Additionally, the coating Jayer
rounds out the pranule grain al provides for v compact,
smuoth anler surface, see FIG. 3. The granules arc iheneltre
particularly stahle w ahrasion. The binding of e fin
Fractions mentioned am! the strbilily to abrasion have the
resull thal the granules have only a very low dus conient.
The propurtivn of dust nf )1 mm, determined according 10
Ciipac MTIT0, ~Trockensichuag vua Granulaten™ [Ury
Saecning of Granules] is <1%., in particular <L5%:.

The mean grain sive of e granules ix in the range fmm
2N to 20000 2, predferably SO0 to 15000 4im, at least 95%: by
weight of the granules having a grain sivc in the range from
.1 mm 1o A0 mm.

O sccount of 1he gruin size und the narmow grain sin
distribution. the granules are free-ltlowing., Additionally. the
contact surfeces of the pranales with one anather are mini-
mized. As a result, the tackiness and danger ol cuking of the
pronules

on handling in moist air is minimized, Despite the hypn-
scnpic constitients, the granlex are thus casy and safe o
meter in practice even in moist air.

(<&

14



(&3

5,883.047

3

The granukes prefembly have a hulk weight in ihe range
from 300 to 300 pA, in particular 400 0 ¥00 g1 and
preferably 600 11 800 g/,

On accoum of the cavities and pores present jn the granule
prain, despite the compact coatiag laver a porosity adegualc
for rapid discdution of the gramiles is relained. If 1he
grunules are intraduced in 8 concenieation of 0.5% by weight
intey water at 20° €. in a slowly rotating standing cylindrical
vesscl, they dimolve comipletely in less than 2 minutes ot
in panicular less than 1 minute. A rapid, practically appro-
priate preparotion of an aqueous solution or dispersian of the
prowluet in thus guaranieed.

The prepanilion of the granules acvonding 1o Uk invention
is explained helow. For this purpose. custuniary apparatuses
can D usced lor nidived-bed granulation. A suilable appa-
ratus is shown in FIG. 4, which is explained i greater detail
in Example 1. The starting material used i an agqueons
solution or dispersion of 1the hygrosopic, water+saluble
(1acky) product, which in geoeral conlaing fiom 20 10 70%.
by weight and in particular a1 least 40% by weighe of the
prewlict, Beside wator, the aqueons molution or dispersion
can nlso wuntain openic kolvents. for example aleoholx,
such ax methanol, ethano] or glyeol, ketones, sach s weelone
or methyl ethyl ketone, dimethylloomamide wr dimethy)

sulluxide. Preferably, however, the preparation ix carried out =

in o porely agueows solution or dispersion.

The aquenus solution or dispersion i subjected v
Nuidized-bed granulation, the agqueous solutkon or disporsion
being sprayed unto the fluidized bed against the direction of
Now ol the heated luidizx] gas, mxd the lemperatire and
amount of the Jluidized gar, the spray mie of the prodnet and
the concentration of the product in the aquenus solution or
dispersion being sclected such that the prixluct ninisture
during the granulation is nol more 1han appmximately 509§,
prelerably anl more than approxinicly 209%. hipher than
the residual moisture of the linished pranuks. Prxduoct
moistune is in the present cese nxkersiood as meanimg the
wilat procluct moisture, ic. the mean value of the moistune of
the prannles present ut any time in the entine Muidized becd,

Il the priseess is carried oul under the conlitions given
ahuve, il is ao longer possible, e in comvenmtivnal fluidized-
bad granulution, to differcatiate botween the muist granula-
tion phase and the drying phasc. On The contrary, the process
is operated near the final residual moisture of the prwduct in
the NMuidized bod.

Preferably, the process is carmicd out at a product moisture
of S0% ad in partivular 524,

Me produet maisiure can be controlled by the inleraction
of iwmperature al amount of the fluidived pos, 1 spray
rat¢ of thu prluct und the concentmtion of the product in
the aquenns solution or dispersion. The process is in this
case preferably camried out nixder the folluwing conditions:

Ink:t icmperature of the Quidized pas: from 50° 10 220° C,,
in padicular (rom TU° to 200° C,

Amount of fluidized gas: from 10 0 500 aml in particular
frem 50 to 300 m*/min per nv® of incidem Now aren of the
Muidized baxl,

The spmy rate and the concentration of the product in e
aquenus salulion or dispersion must in this cuso olways e
adapted o the particular conditinns, The suitable values can
be determined by means of a few routine tosts.

1 has Tunher proven advantigenus 1o work with a fuid-
jzed hed packing of from 50 10 2000 kg/m* of arca of ik
incictent flvw hase, preferably from 100 w0 1000 kg/m*. In
the amtinuous provedure the “hold up™ und in e baich
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process the baich size. ic. the amoum of packing st 1he end
of granulation. is meant by Muidized hed packing.

Uor spraying with mozzle of the agueows solution or
dispersion, oue or more fwo-substamce novizies ur thee-
substance nozzles are prefembly used, which are operaied
using ot incel gax, in pencral compresgd air, at from 1.2 1
5.0 bar. The: tiemperninre of il compressed air is in general
in the range from 15% 10 100° C,

It han proven panicslerly advantgeous v apply the
nozzke at a disance from the inciklem Now base which
ouresponds to £.5- 1o [0-lines, in particular 2- (o B-limes.
the height of 1he fayer ol the resting Muidized bed packing.
Il e nozzle is loo close above the fluidized bed or digs into
tic fuidized bed, severe apglomerution occuns awd the
Nuidlized bl collapser. 17 the distanes of the nozzle from the
Hvidized bed is too lanpe, the finely spraywl panicles have
timu 1o hegin dryving, s thal in general 3 powder and Mo
granulex, bul a1 least a product baving a bigh dust cunieat,
ix ahtained.

The process aceneding 10 1he invention can lx carricd aut
continvously or hatchwise.

The resicval nwistune of the grannhss vbleined is prefer-
ably £4% by weight, in panticulor Z2% by weight and
parliculardy preferably Si% by weipht.

Beride the hygroscapic product, the agueous salulivn or
dispension 10 be sprayed into the Auidiaed bed can, if
desired, also contuin inen lilting malerials, weling, apenix
and dispersants, binders and/or additives, such as preserva-
tives and adoranis,

Suitable inert filling materials are customarily used lilles
nnd cerriers, for example inumpanic salis, suwch as alkali
metal. magnesivm and ammeonium chlorides and sulfates, o
particular magnesium sulfale, potaskium sulfate, sdiom
suilate, potussivm chloride, ammoninm sullaie, Llithivm sul-
fate and ammonium chloricde, ux well as oxides, for cxaniple
magnesivm oxide, nitrates. carbonales, bydrogen
carfwnates. silicates. lale. chalk, quariz powder, kaolin, and
alsa urea wnd urca derivalives. such as
hexamnethylenetetrumine, carbohydrates, such us xtarch,
supar, alginuics and their derivatives, cercal Hours sach as
wheal flour und rice fluur and finally water-soluble
polymers, such ax polyvinyl aleohsl and polyvinylpyviroli-
done. .

Snitable wetting agents and dispersanis arc snionic or
caliunic. amphoteric or nunionic surfuce-active subslances,
in particular snionic welling apents, such ax condensalion
preducts of aromatic sulfunic acils and formaldebyde,
lipnosullfonic acid salls, such as sodium, potassivm axd
amimanium salis of lignosulfonic acid, alkyisulfonnlex as
well as poelyoxvethviene faity acid exdem, polyoxwerhylene
lany alevhal etbherk, cle.

Suitable biuders (adhesives) are, in particular,
polyvinvipyrrolidone, polyvinyl alkcohol aml polyvinyl
wxtate.

Lxamples of snitable preservatives are
2hydroxyhiphenyl, sorbic acidl, p-hydrmxybenzaldehyde,
methyl p-hydroxybenzoete, propyl p-hvdnxybernoate and
benmie achl.

Cxumplas of suitable colorants are iganganic pigments
stivh as iron axide, tilenium divxide aud Prussias Blue and
unganic dyex, such as alizacin. 3 aml nuxal phibakweyanioe
dyvs.

Granulation ean be carricd oul in air or inen gases. such
s pitregwen. Granulation can he started in the emply Huidized
bed apparatuk. linely divihed material Jind being produced
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s pranulation cores. Graaulation corcs of this type,
however, can also be added w the Buidized bed 2pparatus,
fuor example a powidler of the product 1o I granulated or the
ahovementioned incrt materials. I is also pussible o stact
the pranutution in a fluidized bed spparatus n which starter
pranulex are alecady confained.

The line material fractionk escaping with the olf-pas linm
the nidized Iwed ame deposited in the cuslmnary mamrr:
they cun he fed back into the NMoidiaxt bed as secds for
granule formation. In this case. both infermal and external
reeyeling of five. material is possible. 17or the deposition of
the fine malterial iractions and their recyeling, all apparainses
<ustomarily emploved lor purposes of (hix 1ype can be used.

The finished granules are discharged by means of om: or
mmure suilable appamtuses. "Those suitable for this purpose
arc all customary apparatuses. for ¢xampke cuuntercurment
pravity siflers, zigzap killera or dikcharge via » valve.

Accurding 1o the invention, graoules of all hygnseopic.
water-sofuble aml 1acky products can be prepancd. The
granules according @ the iovention are in panicular of
imporiance in products having binlogical action, stch as
drups, including veterinary drups, fentilizers, fecds, lood-
stuffs and preferably crop Ireatment ecompusitions such as
Crup prolection wompsitions.

‘The hygnwoupic prduct is particularly proferably a crop
prolectinn composition, and in paricular bentazone salts,
such ak sacivm- or polakivm-bemnzone, salls of 2-methyl-
4-chloia-phenoxyacetiv acid (MCPA), xalts of 2-{2-methyl-
4-chlorophenoxy)-pmpionic acid (MCPP). 2-methyl-4-
chloraphenoxybulyric acid (MOPRY, 2.4-
dichlomphenoxyacetic acid (2,4-D), 2-(2A4-dichloro-
phenoxy)propionic acid (2.4-DP) and 2.4-
dichlurophenoxybutyric ueid (2.4-PU). These salis are in
perticniar the olkali metal salis, snch as (i sodium or
polassium salts, or the anunonivm salis iocluding the sub-
stituted ammonium salis, such as hwiroxy-alkylammonium
salt, dihydmxyalkylammanium salt. alkylammoniom salt,
ialkylammionsivm sall or trialkylammeopivin sal.

Further preferred hygroscopic paxluels are mepigoat
chloride of the [ormula

Om

ey ey
and chlonneguin chinride of the formula
@
s TR TROY

Granules of hypmscopic cyclobexenome herbicides can
Turthermoro be prepared. Examples of herbicides of this 1ype
are sethuxydim. cycloxydim, 2-{1-(3-chluruallylaxy)
iminopropyl)-5-(wtruhydrpyran-4-y1)-3-hydrosycyclobex-
2-cnone or mixiures thereol,

Granulus ot the sadium or potassivim sals of acilluorfen
can also be prepaned.

“The granules scourding 1o the invention in general contain
the hyprscopic prodne in an amiount from 40 o 100 by
weight and in particular from 60 to 100% by weighl.

The present invenlion akso relales v compoxitions which
comprise the granules according 10 the invention. “These
enmpusilions can alo contuin customary Formulalion sub-
slanves and additives ax well ax ulher active ingredivnts, For
example. heside @ crop prolection agent, the compusilions
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aceurding e the iavention can alse conin fentilizers, <ach
as ammenium sulfate or ureas, prowth regulalors, other crop
prolection agentx, pesticides, cie.

Suitable formulation agents axl addilives arc customary
produats which are necessary fur the applicational propens
am! the optimum bivlogical action of e active ingredicns.
Exaomples of [uomulation auxiliarics anl additives ol this
type are anticaking apenis, low auxiliarivs, ete,

I'relerably. however, the granutes acconding 1o the inven-
lion are used withoul auxiliaries aml adklitives.

The following examples explain the imvention withonl
resiricting il.

The granules described in the exumples ware prepared in
a Nuidized hed apparatus of the type shawn in FIG. 4. ‘Thix
ig & customary fluidized-hed granulator 1. which comprises
a cylindrical section 2 and a conical seetioo 3. The Duidiax!
L used wax air. which was heated in the heat exchanger 4
amd pusied. through the incidem flow base § info (e
Muidized bed 8. The preduet (o e graonlated was sprayed
ont the fluidized bed 6 in the form of an aqueous sointinn
by means of a two-substance novzle 7. The Jlime material
froction was separated ol hy the tulxe fihers 8 attached above
U two-subistance mozzle 7 and washed hack frum time
fime with compressed air. ‘The wasle air leaving the
Nuidized-bed granulator was recirculuted via the heat
exchanger 4. The granules obiined were dischanged via o
dischange valve 9.

EXAMPLLE )

Preparation of Soclivin Bentazome Grapules

190 g of powdered ammopium sulfale were initially
imrodoced into & laboratory flwidized-hed granulator of the
type showa in FI1G. 4 amd fluidgzed al 3 feed air temperature
of 120° ¢, with a Feed air quaniity of 32 m*/h, 16 <m above
the fluidized-bed bose was a two-substance aovzle. The
Nuidized-hed base tad an incident flow ares of 153 e

414 g of powdered sodium benlozone wen: dissolved in
0 g of water, This solwion was xprayed into the Nluidized
bed for 100 minules amd dried. The two-subsiaoce nozzle
was operaiud at 4 compressed air pressure of 2 har. After
completion of the spraying-in, he heating was turoed off and
fluidization was carried out for 1 minvie funher. The unit
was lhen switched oft and the product was removed, Al the
eml of the experimuent, the product in (e uidizad bed had
a bed height of G cm above the Nuidizing base in the resting
slale.

The prsduet contained 68.9% of sxtium hentazone and
had 2 residual moisture of 0.9%, The granules had rosmd,
compact agglomerste siructures of the type shown in FIGS.
1 10 3. The mean grain size was .36 mm. The produet was
aimost dust-free, The fine fraction in the progduct was 0,14
Iess than (LF mm. The bulk weight had a value of 741 gil.
The granules dissolved compiclely within | minute a1 a
concentration of 0.5% in water a1 201 C. o a standing
cvlindrical vasssl whiclt waa slowly mtated. The prouduct
wos frec-flewing.

EXAMPM.E 2
Cominuous Granulation of Sodinm Benlaane

79 kg of sodium bhentazone granules containing Y9%
salium benlazone and 1% residual mwoisture were packed
intv an Instituie off Technology fluidized-ed pranulating
unit of the type shown in FIG. 4. The Huidizing hase of the
unit bad an incident fow arca of U.26 m™. Ahuve Uik
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Nnidizing buse wax silmawed a two-sulsiances nowzke 8! a
disance of 140 em. A feed air quantity of XX kp ol air/h
wug sucked through the unil with an inlet lempemiure of
H0® C. MMe agueons sodium bentazone solution was
sprayod imw the Muidized granule layer via the wwo-
subxiance noyzie In o concentrtion of S5%. al a spray mwe of
100 ky/h. This corresponds 10 a sprayed-in water quantity of
45 k. Alomization through the Iwo-sulstance nozede was
carried vul using 100 kg of nozzie gas, "Me procduct was
vonlinuously discharped through a valve in 1l vicinity of
the sicve base at a rate of 53 kp/h. In the reming state, the bed
height of the priduct was 31.5 em selative to the Nuidizing
bage. The granubes discharped contained W% of xodiumn
brenlaame and hiad a reidual moisture of 195, ‘The mean
grunute grain siz: was 0.5 mm; fine fractions <0.1 mm were
nut prescnl. ‘The bulk weight had a value of HAM gil. ‘e
gramules were dusi-free and stahle to nbrasion. In an ahm-
®ion wsl, e product was shicssax] in a glass botike at a specd
af rotutiem af 76 epm for 3 huurs in o lumble mixer. o this
process, 0.7% abraded material having a graio size of low
thran (LOS nin resulted. ‘The granule siniciure was 8 roumd,
compact aggiomenste, The granuies dissolved completely o
3 comexniration of 1.53% in water al 10* (', within | minuic
in o standing eylindrical vessel which war xliwly rotaled.
The produc) was free-lowing,.

LEXAMPLE }

Preparativn of Mepiguat Chioride Grumiles

224 p of sxlium ligoosulfvnate were mixed in 3.5 kg of
an aqueons solution of mepiquer chloride (concepliation
57% mepiqual chloride).

The salution was (hen sprayed through a noxzle inio 8
labomitory Nuidized-bed granulator of (he ype shown in
FIC. 4 at an air inlet wemperature of EM° C. by means of a
twoulmsdance nozzte for 115 minotes. The arca of e
incident ow base was 221 em®. The pozzle was M om
atwve the incident Dow bake. The nvzzde wax operated vsing
compressad air a1 2 bar. The feed air quantity wes 120 mh.
With simuftancous drving, the precduct graoulated durimg the
spraying-in operation. After completion af spruying-in, the
heating wax turmed off and the proxdoct was Duidized (unher
T'vw | minute 1o cuol il Afler turning off the unil. the product
in 1he Huidizing conthiner in the resting state had & bed
height of 17 em above the Muidizing basc.

The produet contained 904 mepiguat chlnride and had a
residnal moiswre of 0.2%. The pranules bad compaci
agglomerate structures of tile type showa in FIGS. 1w 3.
e muean grain size was (.65 mm. The product wes dns-
frec; no Jine fraction of less than (1.1 nim was proseot. The
bulk weight had a value of 400 g/, The granules dissolved
complelely wilhin 30 seeonds in water at 10° ¢ in a
coucentration of (L5% in a standing cylindrical vessel (250
ml) which was slowly rototed. The pasduct was [ree-
Mowing.

LEXAMPLL 4
Preparation of Chlornequat Chloride Granules

A solution of 300 g ol &xdivm naphibzlens-2-salfo acid-
fornmaldiehyde condensate in 430 g of waler was mixed in
4. 188 kg of an squenns sution of chlormequat chlurile
(conenimiinn 6% chionnequat chloride). Ths solution
was then sprayed through a mozzle for 170 minuies inlo 2
Ishosatory Nuidized-bed granvlator of the iype shown in
IF1G5. 4 by iwans of a two-substance nozzle. The area ol the

k]
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incident fow base was 231 om®. The wozzle was 34 cm
abuve the inwident Now base snd was operaled using com-
pressed air at 2 bar. The Feed air quantity was 120 m'/h; the
feed air iemperature was LMP O With simulisneous drving.,
the produet granulsted during the spraying-in operation,
After completion of spraying-in, the heating, was turned olf
andd the prixduct was Girther Muidized for 1 minnte 10 cool it
Alter wming ofl the unil, the praduct in the fluidizing
conainer in the resting ®lale had a bed beipht of 22 cm abnive
the incident How haxe,

The prcluct conlaimed 9% chlormequat chlorice and had
a revidonl moisture of 0.7%. The granules hod compact
applomenate struciunss of the type shewn in FIGS. 1 160 M
The mcan g1ain size was 0.5 mm. The product was alnios
dusit-free; U039 Nne fractions of kess than .10 mm were
presenl. ‘The bulk weight had a value of 468 /. The granules
dissolved compleiely in water a1 [0® €. in 2 cancentration of
05% within M) sccunds in a slowly nitated staading, cvlin-
drival veswl (250 ml) The prodoct was Tree-Rowing.

ENAMPLLE 5

Preparation of Potassium Mecoprop {MCPP)
Ciranules

4 kg ol potamsium mecuprup solution (55.4% potwsinm
mecoprop) were sprayved lhrough a nozzle Tor 117 minuies
inio a Jahoratory Auidized-bed granulator of the type shown
in MIG. 4 hy means of a iwo-substanve moazle. The arca of
the incident flow base wos 221 em®. The nozzle was 3 ain
abuove the luidizing base and was operated using com-
pressed air al 2 bar. The feed air quantily was 120 m™/h; the
feed air tlemperature was 1307 . On simubaneous Jrying.
the product granulated cluriog the spraying-in operation
Afer completion of spreying-in, the heating was urped off
and the product wos fertixer fuidized for 1 minute 0 coul it
Alier wming off the unit, the product in the fuidizing
vontziner in the resting statce had a bed bheight of Focm abvwve
the fnwident [kow hase.

The product contained 99.99% potassivm mecupmp and
had a rosichual invistore of 0.3%.. The granukes cunsisted ol
camnpact agplomerate struciures of the type shewn in FIGS
1 10 3. 'The mean grain gize was (L5 mn. The granules were
dusi-free. Nus Teactions of less than L 16 nun were present in
the product. ‘The bulk weighl. hxd a value of 460 gA. Tie
granules dissolved compleiely in waler a1 107 €, in a
ameeninution of (L5% within 1 minule in a slowly notated
stapling cylindrical vesse] (250 ml). The product was Te-
Howving,

Cumparison Example |

Spray drying of sxlion bentarone using a iwo-subsiance
oozzle

A 55% aqueons mnlution of sodium bentazone wax
spraved intn an Instilie ol Technology spray tower by
mueans of a twu-sulwiance nozzle and dried. The kewer inket
femperature of the drying air was 170° O, the tower autlet
temperature W* C, The twar-subsianee mozzle was operited
a1 a spray pressure of 2 har. The air throughput through the
spray lower was 360 m™/h, the spray rate of liguil 16 1.

A fime swdium benmazone puwder containing 2.0
rekidual moimuee was abiained in the downstream cyclone,
The poweder had a bulk weight of 673 p/t. The grain size of
the procluct was 1K Less thin 0.1 mm. The product dusted
severely.

Thix experiment shows thnt 1 severely dusing prodt is
obtaincd- No granules were formwe).

IS
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Compsrison Exampke 2

Drying of sodivm bentazone in a vaczum mixer

70 ky of squeous sadivm bentozone solutivn (56%. wiw)
were dispensaxd inco a batch vacuum mixer {Littleford) of
3 | volume. ‘The mixer had o beaabke, cylindrical con-
tiner. In the inside of the mixer was wxially amangad &
rovating mixer with plowshares. A chopping ool which
citld be rodalet st high speeds of motation was atlached to
the container wall. The mixer was operated under vacium al
6O C°. until 30.7 kg of witer were cvaporaiud. A prixuet
having a residunl water eomtent of 0.49 and a bulk weight
of 0.7 kp/l was abtained. ‘The product comained a lamge
powilker (ruction (M5 le thar 0.15 1am) and exbibited
severe dusling.

Thix experiment was carricd vut essontially similacly o
Examplo 8 of U.S. Pat. No. 5.266.553. It is cvikknt that na
granules, bt o severely dusting product, was obhinined.

Comparison Example 3
Granulation cxperiment in a voriex mixer

4125 g of swdivm bentazone powder Tnom Comparison
Lxamplk: | were mixed in a laboratory vorlex mixer (PR-
Niro) having a chopper shafl aod integrated ligwid metering
deviee. The mixer ran at a speed of rotation of 60 . The
chapper shall was operated al a speed of natation ol 1100
rpm. 768 g of aqueous sadinm hentazones solution (56%
wiw) were slowly introcluced via the choppor shafl. Moist
pranules vould ot be detecredd during this inirdnelion
pracess. LEnergy is intmduced by means of the chopper shafi.
Al a tcmperature of 43° €., a sharp Iransition from moist.
nongranulated powder 1o a viseous material resulied at the
end of the ntroduction of lkpid. Graouks conld oot be
prepared.

W claim;

1. A granule ol water-soluble, hygrosenpic prodect, con-
sixling of:

e hygrnwacopic produda patlicles haviag a nwan particle
size in the range from 5-200 gam covered with a laver
of hygroscopic prdinct resulting in yranvles of hygm-
scopic product ranging in size from 200-2,000 gm.

2. Apranule a5 claimed in claim 1, whercin 1he mean grain
size & in the range from 500 (o 1500 gm,

3. A grannle as claimed in claim 1 or 2, which has a bulk
weight in the range Trom 300 10 800 g,

d. A granule ux clainred io claim [, which dissolves in
waicr al 20° ¢, in less than 2 minvtes at a comeentration of
O5% by weight.

5. A gronule as claimed in claim 1. wherein the residual
maistire ik S4% by weighl.

6. A granule as claimed in claim X, whenein said residval
moisture cootlent ix X2, by weipht.

7. A pranule ox claimed in claim 1, the hygroseopic
produet buing a crop prolection active compound which is
sctected from the group conkisting of hentazone salts, salis
al 2A4-dichioropheaoxyacetic acid, 2-(24-dichlorophen-
axy)-propionic acid, 2,4-dichlorophenoxylmtyric acid,
2-muthyl-d-chlorophonvxyscetic acid. 2-(2-methyl-4-
chlorophenaxyprapianic acid, and 2-methyl-4-
rhiorophenoxybutyric scid, mepiquat sahs. chlunneguat
salts, sethoxysdlim, cycloxydin. cpraloxvdim and sahs of
aciflunrfen.

B. A granulc ax elaimed in claim 7, wherein said mepiquat
salt is mepiquat chluride and said chtormequin salt is chlo-
mequal chloride.

1%

20

25

AN

i

iy

K5

[}

9. A pranule o3 claimed in cloim 7, wherein the cnp
protection adtive compound i slium or potussium henla-
fone.

10. A granule as claimed in claim 9, wherein the bulk
weight is al Teasd 60U g/l

11 A gramule ax claimed in claim 1, wherein the agglom-
crale comprises particles of an inert material or of another
product having biolugical action.

12. A granule as claimed in ¢laim 1, wherein the propor-
tion nf the hygroscopiv product in the granule ix in the ranpye
feom 20 s 1O0FF. Ly weiphi,

13. A compusition comprising granules of e waler-
soluble hygroscupic granuie product of claim 1, and at least
one member selected from the group consisting ol formu-
Inting sutetances, additivis and aclive igredicats.

1. The compnsition asclaimed io elsim L3, whercin said
avtive inpredient in fertilizers, plan growth repulaions, other
crp proteetion agonts aml pesticides.

15. A pranule of water-soluble, hygruscopic prxduct,
coasisting ol

finc hygroseopic prewduel combined with ar feasd one

material seleeied lrom the group consisting of welling
apurs, dispersanix and biodeos ax particles having a
mean particte sive in the range from 5-200 san joined
wgether and coverod with a layer of hygroscopic
proxuct combined with a1 least v miaterial selected
from the group consisting of welting agents, dispees-
anix and binders resulting in granule product ranging, in
size: from 2002000 m.

16. A process for proparing the weanule as claimed i
claim 1, which comprisgs;

sitbjecting an agucous solulion or dikpersion of the lrypno-

fanpic preciuct, oplivnally containing a weiting agent.
dispersani, binker or combination thersof, W Huidizal-
bed pranulation by spraying the uyucous solution or
dispersinn through a nozzle onte the Nuvidized bad
against the directiun of flow of 3 heated Nuidized gas
phssedl through the Huidized beal, the iempoeralure and
the amount of tnidized gas, the spry rate of e
hygroscopic product and the conceniration of 1l
hygrwcnpic pruduct in the aquenus solution or dispur-
sion being sclected such that the product moisure
duriny granuiatian is nol more than approximately SO%
higher than tlxe residual moisare of the finished gran-
ules,

17. A provesk as clnimed in claim 16, whernein the prodhgy
moisture ix 6% by weight.

1K. A procers as claimed in claim 17, whensin the prociuc
moksiure is 32% by weighl

19. A process as claimed in claim 16 or 17. wherein the
temperatne ol the fuidizaxd gas is in the mage from 50t
207 ¢,

20. A provess as cluimed io claim 16, whercin the Muid-
ized pas amouat is from 10 1o SO0 m*/min per m* of incidem
low arce ol th: flujdizing bas:,

21. A process an claimwed in claim 16, whorein the distance
ol he nozzle froan which the aqueous solution ur dispersiom
of 1he hygnwoopic product is sprayed nnto the Huidized bed
is L3~ o Iuimes the height of the layer of the nading
Nuidized bed packing.
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1
PROCESS FOR PREPARING GRANULATES

This & a vconthmmtion, of spplication Ser. No.
06/718,129, filed Aps. 1, 1988, now abandoned.

The presant invention relates to a new process and a
now spparstus for preparing gramulates. The invention
alao relates to granulates which are obtained by means
of the new process

Therc slready are mumerous known procesess for
preparing grasuler material by Nuidised-bed granula-
fion (compare Chem. ha.Tedln.45.136—739 (1973),

mnhpu-’hhmdlldnmhthludmm

4,946,654

odlinlhucumtwhuh.m are all based on the 20

sme grannlate formation procem. Thos, {n ench case
dwpmdmwhmﬂlhdhdwﬂeew
Mhm-yhhhmornmm.mmmmm-
tion, when sprayed iuto a fluidised bed. The ¥
!lquﬂpmduu
in the fluidised bed and then solidlfies by drying oa or
cooling down. In this way the particles grow in shell-
Yke fashion, and their size incresses the longer they
dwell in the fluiiised bed. For that reason the granulate
size depends critically upoa the bed content.
The growth of the particles starts in the fluldised bed
ﬁmmchwhehd&unfandmhﬂwuu

by non-impacting fying
pmduw.lbyabnlwnoflﬂld particies alrendy present,
or which are fed into the fluidised bad fiom the outride.
Nuclention which takes place in the fluidised bed (inter-
oal nocleation) is affected by the content of the finidised
bed in such a way that as the bed content grows there i
on the ono hand a decrease in the mumber of non irpact-

ing droplets of spray and on the other an incresss In the 40

number of nuclei produced by abmasion.

The process which i required for producing grano-
lates in a predeiermioed grain size ks, in Muldised-bed
granvisiion, the ntorsction of oucleus availebility and

first wets the surface of the solid particles 25

granolsate growth. Therefore, the proces of granolation 45

can be affected in many snd varied ways Thus, for
ml’hth:ivnhhlﬂyofncldmb:uuuﬂlby
addiag nuclei from the outzide.

Steady-atate gramfation oonditioes bave been
reached when the bed content remains constant. In the
steady state the maza of solid material fed into the flui-
dised bed mmat correspond to the mass of
graouiates removed from the bed. In sddition to this
maps balance, however, the particles need also o be In
balaoce. That is to say, sl the granulsics removed from

2

retumed into the gmoulator. Since, bowever, in the
case of different throughpor through the serially con-
oected apparate elements of clesifying line s dis-
chnpdmﬂ:ﬂﬂhvdmolpumofmthe
°||IY Hne which can be used in this case k&
line where the amount of granular material
which is let through matches the required throughpat
wm&mmmdm
ing efficiency. Accordingly, the classifying line em-
vaﬂ‘lmthamhodldmﬁhedhbﬁ-osmm
Poblished Specification) 2,231,443 and EP-OS (Euro-
pean Published Specification) 0,087,039 is in each case a
second fluidised bed, This second fluitised bed provides
only very inefficient clamsification of the granulates. For
that reason, this procass is unmitable for producing

granulstes having a narrow grain size distribution,

The granulating procem communicated n DE-OS
(German Published Spnuﬁcltlnn) 2,263,968 is in princi-
ple identical to the method described above. However,
the classifying line employed in this instance is wot a
second finidised bed bot an efficiantly separating sieve.
The pecessary synchromisation of the throughputs
through the clamifying line and the discharge clement is
schieved by not removing a portion of the grapular
material but instend grinding it and then returning it to
the fividised bed, This additions] availability of nuclei
needs to be compenaated by reducing nucleation in the
Auidined bed. The reduction of nuclestion in the fui-
dised bed s achieved by opemting the granulator ai a
high bed content However, the prerequisite for this
mods of opergtion s en sbrasion-resistant granulste.
This method thus provides granulates of narrow gruin
size distribution. However, it is a disadvantage that a
compuntively high mmount of apparstus needs 1 be
psed. In addision, this method cannot be med for granu-
Inting solvent-moist or dust hazard products,
since the apparatus required in addition to the ftidised-
umnmcgmthimﬁdmbehmlhdto
withstand explokive pressures.

In the thixd slternative disclosed in DE-OS (German
Published Specification) 2,553,917 for prodmg grang-
istes by the Buidised-hed/spray method, the discharge
element used is & countercurrent gravity classifier. This
classifler combines the fimctions of clawifying line and
discharpe alement.

Using this sppsratus, only granulates which have
reached the desired grain size are removed from the
fluidised bed Any variation in the number of dis-
charged granvlates has an lnnediate effect on the bed
m!fﬁ:rmpb,thobdmmnﬂ.ﬂnpn-
ulates are too smsll. Consequemly, the
growth of oeeds to be promoted and the fead
of nuclei, which is in this case from the outside, needs to
be cut back. To be able to apply effective control mes-
sures to the oumber of nuclei available for the granola-
tion process it i necesgary for intarnal nucienticn to be
minbmised, which, in the case of abrasion-resistant gran-
ulstes, can be obtained by greulation with high bed
coutent. In the finsl apalysis this known method pro-
duces graaulates within a narrow grain size distribotion.
However, it is a ditadvantage that the method requires
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Ammlumwhaufcmdhﬂhsmtmu—

& the product to be granulated is sprayed in liquid
form into a fluidised bed,

b. the proportions of fine material escaping from the
fluidised bed in the off-gas are separsted off and
returaed into the fluidised bed as muclei for granu-
late formation,

c. the gramuistion process in the Muldised bed is inllo-
medsoldybymh;ﬂ:uhnifyingpmln
such a way that are formed which are of

the sbkee predetermined by the clamifying gas
stream, snd
d. the completed grauuiate is removed solely by way
of ona or aeveral countercurrent gravity clamifiers
which are ingested into the outflow botiom of the
fluidised-bed apparatus, and
¢. if desired the granulates thus obtained are subjected
to a thermal aftertrestment.
A nsw appamstus for the continuous preparation of
granulates baving n narrow grain size distribution has

which gonl_lml devices for dispersing the product
supplied in spraysble form,

which further contains a system suitable for returning
proportions of fine material escaping from the fhii-
dised bed and

w the ontfllow bottom of which there are directly
atiached one or several counatercurrent gravity
cinssifiers.

Fimally, naw grsaulates found and prepared by the

process according to the invention

contsin 1 to 100 per cent by weight of at least one
active component, 0 to 99 per cent by weight of
inert filler material and 0 to 40 per ceut by weight
of dispersing apd/or binding agent and optionally
additives,

have & mean grain alze of 0.1 to 3 mm,

hove a narrow grain stee distribution wherein the
Jargest and the smallest particle dismeters differ
from the mean by st most half an average grain

w.
are uniformly shaped and homogsueously constituted
and bave a compact microporous structure and
mwmdydbpuibhonolﬂﬂeinmor

Tlle mnrdm;mthnhvmmdllfenfrm

allth:ounupnndingpudﬂdnldpmuhﬂmth
granulate formation procem, through the intersction

gpuoniate snd nuclestion, antomari-
cally adjusts to the size of the discharged granulaies
wgnmmw&d-ﬂm;mnpply

pumber of sdvantages, For instance, granuistes of
whichever particle size is desired can be prepared and
the particls dismeter (grain specirum) is within very
oarrow limits. Furtharmore, the size of the particles can
be varied from case to case in & simple mapner by mesns
of the classifying gas supply; no chenges to the sppars-
tua are necessary. On the contrary, the particle size can
even be changed without interruption of production.
It is of particular sdventage that only granunisr mate-
rial, i.c. granulates, of the desired size is prodoced. No
material is lost, since undersize gruin—that i to say
particles which are too small—remain in the floidised
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bed antil they have reached the desired sire. Overvize
grain—that is t0 sy excessively large particlea—is like-
wise not formed since the particles are removed from
the fluidised bed by constant classifying. Grinding pro-
cesses and sicving processes sre therefore dispensed
with completely. Nor 8 it necessary to add outside
nuclei to affect the process. It is also favonrable that the
Tiquid products to be sprayed into the fluidised bed in
the conrse of the proces acconding to the invention can
have a very high solids content. The resuiting granu-
Intas are uniformly shaped and homogeneously consti-
tated and, despite high strength, are spontaneously dis-
pexsible or dissolvahble in water or other solveants. Since
the procest makey low demands op the abrasion resis-
mofthynnhlﬂ.ltullnpmiblemprepue
gnnulma of low binder contont, thereby favouring

thelr disperning properties. Finally, the process accord-
ing to the invention can also be waed for processing
solvent-rooist and dust explosion hazard products since
the required apparatus cen be inertised and be con-
strutted to withetamd] explosive pressures.

In the process according to the invention, the product
to be grannlated is sprayed in liquid form into & fluidised
b_ul.'t’hillhiuldformmbenmdt.nluﬁmnrm-
sion
Tha liquid to be spmayed In can contuin one or more
active compoaents. Suitable active components are not
only substances which are solid at room temperature
but also those which are liquid at room temperaiure.
The only precoudition for the use of liquid active com-
ponents s that they are applied to solid carrier sub-
stances before The active components can
be soluble ar ingoluble in water. Thay need to be stable
to hydrolysiy to the extent that, in the course of the

procem according to the invention and in the course of
lpplhﬂmddl:rendﬂn;mﬂnn.th:ydnmtm-
wmmmmmmd“
mmmmum active
subsiances, active substances for combating pests in the
donuncndhypnem pharmacologically active
substances, nutriments, swecteners, dyestufls and or-
ganic or inorganic chemicals.

Agrochemical substances are to be understood as

munh;mthemmmmm\vhnhm

ngicid

and fertilisers. Specific
umpluofmhl:uvemhmueo.o-duth T Ou{4-
pitrophenyl) thionophosphate, 0,0-dimethyl O-(4-

citrophenyl) thionophosphate, O-ethyl O-{(4-methylithi-
ophenyl) S-propyldithiophosphate, (D.o-duelhylthmo-
phosphoryl)-a-caominophenylacetonitrile,
propoxypbeayl N -methylcarbamate, SMwhlompm-
3-{3Adichlorophenyl)-1,1-dimethylurea,
1,1-dimethylures, N<{2-benzo-
thiszolyl)-N,N'-dimethylares, 3-(3-chloro-4-methyl-
*wwlphmvl)-l 1.

the 2-benzyloxyethyl ester of 2-{4-(3,5-dichloropyridyl-

\3>
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z-oly)-phnmy]-ptwlnnnnud.u-dhhhnphmu- Buitsble organic and inorganic ¢ s are those
pmphﬂenud.& substances which arn preferubly used in the form of
2(2-methyl-3-  aqueous dispersions for synthetic purposes. It is also

)-mpnuelnd 35-dﬂodn-4-hydmx-
3,5-dibromo-4-hydroxybenzonitrile and S
dlph:‘z{uﬂtmudphﬂwlnﬂdnnu,m-.br

uorodichloromethylmercapto
(+methylphenyl) sulfamide, 1{4 <chlorophenoay)-3,
dimethyl-1-(1,2 4-triazol-1-yi)-buian-2-0ne, 1-(4-ch|mo-
phennxy)-JJ-dluthyl—l-(l.l.ll—trhml—l-yl)-bnﬂn-z-ol

1-cyclohexyl-4 4-dimethyl-3-hydrozy-2-(1,2 4-trinxol-

Iypent-l-ene, 2-Q2-furyl}-benrbnidezole, S-amino-1-
bis(dimethylamido)-phosphoryl-3-phenyi-1,2,4-triszole,
4-hydroxy-3-(1

propylozycarbonty N-sopeopylamidothiono-
phosphste end QS)My-?-Hhmyhﬂuyl {IR)cls-
boxylate. Y

Active substances for combating pest in the domestic
and hyginene aress are to be understood as mesning in
the present case substances which can customarily be
wedfurmhmﬁmpluwhnhmumm

2-mopropoxyphenyl-N methylcarbamate,
0,0-diethyl O-(4-nitrophenyl) thionophosphate, 0,0-
dimethyl O-(4-nitrophenyl) thionophosphste, 0,0-
dimethyl S-{1,2-bis-{ethoxycarbonyl)-ethyl]-dithiophos-
Mnm,lﬁw-mmhnynﬂm”
phosphate,  0,0-dimethyl  (<(4-methylmercapto-3-
methylpheayl) thionophosphate, cyclohex-1-ene-1,2-
dicarboximidomethyl 2,2-dimethyl-3-(2-methylpro-
phenyl)-cyclopropmecarboxyiate.

?hnmnﬂoﬂnﬂlymm:mhmw
stood ss meaning in the present cise not only sobstances
which can be med in voterinary medicine but also sub-
stances which can be wed in hmngn medicine. An ex-
mplewhhhmyhamﬂmdoflm\whnh

munﬂmhmmﬂhdhuhlmyhﬂhylmnﬁd.

Notrients is to be undersiood as mesning not only 5o
sabstances for human consumption but also substances
for animal jon. Examples which may be men-
tiomed are: citvic acid, vitamins, coffec powder, tes
power and cocoa

Examples, wlmllnnybemnlhud of sweeteners 35
are sodinm cyclamate and aaccharin,

Dyestuffs is to be undersiood as meaning in the pres-
emt case substances mujinble for preparing dyestofY dis-
persion or dyestuff solotions which sre used s color-
snts, and/or paints. For instance, water-soluble dye- 60
snffs, such as aniomic, cxtionic aud reactive dyestufls,
or water-insoluble dyestuffa, such as vat dyestoffs, paly-
ester dyesnrffa and pigment dyestuffs, can be med. Ex-
smples which may be mentioned are: indsathrene dye-
unﬁ,cuaﬁ:dyumﬁ.mdmuﬂyhn- &5

ina dyestoffs,
mlh.lm.hnq
phndm-mdyunﬂimdmtdyum

possible to nes aqueous zeolite sspensiona. Zeolites is
to be endorstood as meaning substances of this type s
described in Ullmann, 4th edition, volome 17, pages 9 et
seq. under the emtry “Molekularsiebe” [Molecular
sleves). ltudnpn-lbhmumpushmoforpnn.
ozides which are suitable for preparing catalysts or
catalyst supports, Examples which may be mentioned
thereof are aluminium oxide and silicon dioxide.

The liquid product to be sprayed into the fluldised
bexd in the course of the process according to the laven-
tion, in addition to the active components and to any
liquid diluent present, can also contain inert fillers, dis-
permants, binders and/or additives, such as, for exsmpie,
preacrvatives and dyestuffa.

Th:ﬂllmunbemyﬁlhrndmmbshme
castomarily used in or water-goluble
granulates or in oil- and ojlsoluble granulates. Sub-
stances of that type which are preferably used are inar-
m-lu.mh-dhumeul.mlpﬂmudmno-

magresium oxide, nitrates, carbonates, hydrogen car-
bonates, silicates, tale, chalk, quarts powder, kaolin,
montmorillonite, bentonite, sttpulgite and sepiolite.
and also graphite, furthermore urea and wea deriva-
tives, such a3 hexamethylenetetramine and casein, and
also carbohydrates, such ss starch, sugsr, alginates and
derivatives thereof, cereal flours, such as wheat flour
and rice flour, end also kelzanes, mathylcellulose and

Imethylcellulose, and finally water-solu-
ble polymers, such as polyvinyl aicahol and polyvinyl-
pyrrolidone.

The dispersanis wsed are preferably: condensation
products of aromatic sulphanic acids end formalde-
hyde, such ss condensation products of sulphonated

mm.alnmmndlmun-ludhpmnl
phomic acld, and also methyicellulose, polyoxye-
thylene/faity acid ester, polyoxyethylens/Eaity slcobol
ether, for example alkylarylpolyglycol etbar, alkyl sul-
phonates and hydrolysates.

Even dispersants themsolves can be from
their solutions into readily redissolvable granulates.

It i also possible to process slurries of anionic deter-
geits, If desired in the presence of additives of nonlonic
surfactants, builders, optical brighteners, of softenars
and/or of scenta.

The binders can be any binder (adhesive) customarily
present in water-disparsible and water-soluble grann-
Iates or in ail-dispersible and oil-soluble granulates.
Preference is given to the use of sohuticms, esmisions or
Intexes of natural or synthetic substances, such as meth-

polyvinyl slcohol and polyvinyl acetate in water or
low-boiling organic solvents, such ss methanol, ethanol,
butannl and methylene chloride. In some cases it is even
p_hlelnum;h-lndul_ul
Emmples of preservatives which can be present in
the liquid products to be sprayed In the course of tha
mﬂmsmthehvuhwmz-hydmyblphe-
nyl. sorbic acid, p-hydroxybenzaldehyl, methyl p-

\2g



hydraxybenzoate, i
pyl p-hydrobenzoate Bnmphwlnnh may be men-
tioned of dyestuffs which can also be need as additive
are inorganic pigmenty, such as iron oxides, titanis aml
blue ferrocysside, and organic dyestufTs, such as nliza-
rin, axo and metal-phthalocyanine dyestuffs.

IL, i tha course of the process according to the inveo-
tion, uw i made of active compononts and binders
whchmpmnumthefnmofnhdutmmm
mu.lt-nmrytnmuudmthuewﬂvempo-
nents or bindera into the fluidised bed in the form of a

purpose are nlcobols, such us ethanc! snd glycol,
and also aliphutic and aromatic, optionally halogensted
Irydrocarbons, such as ligroin, hexsne, patrol, benzans,
wlecne, xylene, mothylens chiorkle, carbon tetrachlo-

4,946,654

tide and chiorobenzene, and also cthers, such ns diox- 20

ane, telrshydroforen and anisole, snd also ketones, such

a8 acetone, mathyl athyl ketone and eyclohexanone, snd

furthermare highty, polar solveats, such as hexamethyl-
acetonitrile, dimethy’

Thelolldlmtofﬂnhqnumlpnydlm
the fuidised bed in the course of the process according

to the mvention can be varied within a relatively wide

mange. [n general the solids content on the use of suspen- 30

sions (slurries) is between 5 and 75% by weight, prefer-
ably betwesn 10 and 65% by weight.

are discharged. If the products nsed tend to form depos-
its om the wails of the apparato, it is advantageous 10
atart up the process by presemting starting granulate.
The effect of this messure is substamtially to avofd possi-
ble spraying against the walls.

Thae ligeid product to be granulated s introduced into
the fluidised] bed in the course of the process accarding
to the inventoin by means of spray narzles. It Is particu-
lorly advantagecus to use two-material noxzles.

'l'hellnnilaﬁonplnudanhemypwhichis
inert under the operating conditions. Preference is
given to the use of air or inert gases, such o, for exam-
ple, nitrogen. The amouat of atomisation gas can be

varied within a relstively wide range, and it generally 60

depends on the dimensions of the apparatus and on the
uature and the amount of the product io be sprayed in.
In general, tha amounts of atomisstion ges used are,
relstive to the prodoct med, 0.1 kg of gan/kg of fesd to
10 kg of ges/kg of feed, preferably 0.5 kg of gas/kg of
feed to 3 kg of gea/kg of feed. The temperature of the
atomisption gas stream can likewise be varied within a
relatively wide range. The atomisation gas tempera-

a3

8
tures used are genersily between 0° C. and 230" C.,
preferably batween 20° C. and 200° C,

The of fine materinl which escape from
the flukiized bed in the off-gas are separated off ond are
returned into the fluidised bed a3 nuclei for the grane-
fate formation process The way the fina meterial is
returnad can be internal or external. Inthe internal re-
turn of fine materipl, the dost is separated off at & filter
placed directly on the fiuidised bed and is transported
beck into the fluidised bed by means of cleaning-off
pulbses. In the external return of fine material, the dust is
separsted from the off-gas outside the granulator. To
scparate the escaping proportions of fine material, any
spparaius customarlly used for such can be
wed. In a particulerly preferred embodiment, the fine
m-w::ﬂ'bymdlcwlmuudut
filtar. The ff fme materiol is transported
back into the spray zome of the fluidised bed. Thix re-
turn transport is preferably effected pneumatically. The
drive gas used can be any customary gas which ls inart
under the operating conditions. Preference is given to
the wse of sir and inert gases, such ss, for example,
gitrogen. The amount of drive gas can be varied within
a relatively wide range; it depends in general on the
dimensions of the apparafus and on the escaping amount
of fine material. The amounts of drive gas used are in
peneral 0.01 kg of gas per kg of fine matarisl to 2 kg of
gas per kg of fine material, preferably 0.1 o | kg of pxs
per kg of fine material. The temperature of the drive gas
stream can likewise be varied within a relatively wide
rangs. The temperatures used are y between 20°
C. and 330" C,, preferably between 30° C. and 300" C.

The granviation process in the fluidised bed in the
process ing to the invention Is maintained solaly
by the sprayed-in rate of the liquid product ta be granu-
lated and the intensity of the clamifying gus stream. No
sdditional nuclei are supplied from the outside. The

pudunbemycunbmquhﬂu
inert under the operating conditions. Preferunce is
given to the use of sir and inert geses, such es, for exam-
ple, aitrogen. The smomt of clasifying gas can be
varled within a relatively wide range: it depends an the
dimensions of the apparatus and the gruin size and the
mass flow of the granniates to be discharged. The clami-

can likewisn be varled within a relatively wide range.

The clamsifying gas temperatures used are in general
baw-nzo'c.mwc.mmymmwc

aad 300" C.
The classifying gas speed depends on the grain size
lndthedmtyoﬂ.hmhuhhdh:hrgd.m

olamifying

process accanding to the iavention preference is
piven to the nee of a claszifier having n sig-zag crom-
section (=rig-rig classifier) where the gap Jength and

AT
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9
hence the classifier cross-section can be set by means of
bars which are comnected to ont another in the manner
of a comb, which are adapied to the xig-rag cross-sec-
ton and which are slideable at rightangles to the axis of
the clamifler. In a preferred embodiment, the clawifier
contains and adjusting means for the bars which i con-
nected (o & regalating device which regulates the clusi-
ﬁmgmmmnﬂuwtﬁnﬂuﬂnwvdudtym
the clamifier remaine consiant despite the varlable
cross-sechon.

The process according to the invention b generlly
carried out under attmospheric pressure. However, it i
also possible to work onder superatmospheric presmre
wrduudpm‘l‘heompntpnmofﬂum

cmmtychﬁg:‘-mnyhnmu-u

monspheric stmospheric pressure is ob-
ulndhym;m:hehnﬁer in between the
off-air fin and the output point, a pressure regulator
which adjusts the off-asir fan ar a butterfly valve or mn
analogous device and which constantly
sure at the cutpul point of the clagsifier 10 the amblent
praemure. If no stmospheric pressave prevails ot the
output paint of the clasmifler, it s necessary to install
locks for mmintaining the desired

pressure.
The coumne of the process according 1o the invention 28

and the apparatus required therefor are illustrated) in the
ing drawings, in which

FIG. 1 shows s disgram for elucidating the interac-
tion betweon granulate growth and nucleation without
cansiderstion of sbrashon,

FIQ. 2 shows s disgram for elocidating the Interac-
ton between granulete growth and mucieation with
cousideration of abresion,

FIQ. 3 shows a schematic representation of the entire
mmﬁm

interoal return of fine material,

FIG. 4 shows a perspactival of the

amd-ﬁupumuthedﬂnpputof&e
fludised-bed a

pparstus,
FIQ. 5 shows s crom-section throngh the zig-zag 40

clamifier,
FIG. § shows the adjusting means on the zig-zag
clessifier for adjusting the discharge cross-section,
FIG. 7 shows tha grain sixe distribution obtained at

the outpnt of the clasifer, which was determined on 43

those granuistes whose prepuration 8 described in Ex-
amples 1 to 3 and
FIG. 8§ shows a crom-section through & two-material
m:dewhlnhumplubhd
‘The dependence

uring operation.
depicted in FIG. lhuwemthem 0

amndmamlmmwmmm £ ]

mﬂnprﬂd-wnﬂmghmﬂmdudhdmd

crystallise in small pariicles in the case of a solution &0

belng sprayed. They are separated out of the off-ges and
are returned into the spray zone of the fluidised bed.

The size of the discharged
depends direcily on the number of noclel formed, since

4,946,654

adapts the pres- 20

to the invention in the embodiment 15

A o

hnmbudmplehdmﬂﬂuwhchnwdmhe
dincharged is the same 2 the oumber of nuclel formed.
The dry weight which is fed in needs to become distrib-
uted over the number of completed granulates. Conse-
quently, the size of the granuiates is predetermined, for
mimpliclty the size of the gramulates being understond
here as menning of weight of a granulate grain,

A Jarge number of nuclei and a correapondingly low
bed conten) can therefore be msed to produce many
small granulatcs—as is depicted In the upper graph of
FIG. 1--, while a high bad content under otherwise
identical conditions leads to the produoction of fow big
grunulates . If the target sizs of the completed granu-
lates in fived by seiting the claselfying discharge then,
under steady-sixio conditions this necessitates, given the
relationship mentioned and ns drawn in FIG. 1, a bed
content which provides axacily the corresponding mm-
ber of nuolel. This bed content becomes established

without outside interference.

1n this consideration, further effect which contritnaes
to nucleation has been deliberately disregarded, namely
the effect of atragion. Abmasion, whlchuhd:lypm-
dmd-pudm.mhaﬂ:dwm

lnmmhhmmhmﬂuedwhr
the mumber of secondarey nuclel formed by abraasion
mcreases with growing bed content, as can be seen in
the bottora half of FIG. 2. Primary sad secondary ou-
clei taken together constitute the total number of avail-
able nuclei. The total number of nuclei passes througha
minimum. The consequence in tum is that & maximum
goapulute sire cannot be axceeded. Moreover, a gram-
Inte size is essOciated with two different bed conienta
Eisn;_puthtthmmwhuhemﬁm

As is known, a state s ouly stable when the reactions
to perturbations sre such that the perturbations are
reversed again. For example, let the perturbation be an
increase in the bed content in the left operating point.
The reaction to this perturbation consists in an enlarge-
ment of the granolates and, in the classifying discharge,
humnuuddhhupdmuhn'mebdmt
thus becomes smaller agsin. The mma
Hmmsmmmmhhtheuhudkm-
tion. The operating point is thus stable.

The test kv a different result in the right opersting
point. In this case, a larger bed content regults in a
smaller granuiate. The classifying discharge allows less
granuistes throagh. The bed content grows and conge-
quently the overall state of the system moves away
from the operating point. The mme result Is obtained on
stsuming that the jon acts in the other direc-
tion, The operating poiat is thus not stable.

ﬂnnnmmpulntoflheeummqmﬂyde-

side and therefore should only ba used there,
‘Whether and where » maximom forms depends on
the nucleation mechanismn, which s primgrily depen-
dents upon the product. The emential product proper-
tiea In relstion to primary noclestion are the viscosity
and surfiace tension of the feed. The number of primary
nociel can be affected by the finenem of the spray. An-
other factor i the rate of solidification, which ia af-
by
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factors are perticle size, inflow, velocily and residence
time in the bed.

The prces accaording to the invention can be carried
out in a fluidised-bed spparstus of the type achemati-
cally depicted in FIG. 3 in the version featuring internal
roturn of flne material. It consists of a vertically upright
vessel 1 having a perforated outflow boltom 2 at the
lower and and an sttached off-gas filter 3 at the upper
end. The resuling oli-gas is axtracted by the far 4. Gas
is blown through the perforated outflow botionn 2, 20
that a fluldised bed forms sbove the bottom in the gran-
ulstion vemel 1.

imy on particles in the fluidised bed.

The scparation of fine material or dust from the ofl-
gas can iake place cither inside or outside the fluidised-
bed grannistor. Internal separstion preferably takes
place on filter tubes 3 arrunged in the upperpart of the
vemsel precondition for the use of this type of

of ]
on being cleaned off the filter tubes, falls back into the
fluktised bed with sufficient speed of drop. External
soparation from the off-gas of fine material carrled
along thexein iy preferably affected by mesns of a cy-
clone or a filter. In this case, the separated-off fine mate-
rial falls into s star whesl lock which is required for
maintsining the pregsure difference betwesn fluidised
bed and dust collector. From the start wheel lock the
fine material is returned into the fluldiscd bed, prefera-
bly into the spray zone of the norzles, preferably paeu-
matically by meams of a drive gas stream by way of a
npmllne.lothatnuufom

materinl, as Jong as they enure uniform distribution in
the fluidised bed.

hmmmamnmmmmm.me
gas serving we fluidising gwe and for solidifying the
sprayed-in product is passed in in the cnse of the procesy
according to the invention by way of a perforated out-
flow bottom. the fluidising gas used can be any custom-
ary gas which i3 inert under the conditions.
Preferunce is given to the use of air and inert gases, such
aa, for example, nitrogen.

The temperature of the flnidising gas can be varied
within relatively wide range. The tempearatures used are
genarally between —20° and +700° C,, preferably be-
tween (" and 650" C,

The speed of the fluidising ges can be varied within a
relatively wide mage. The gas speeds (—empty tube
speeds) meed are in general 0.4 to 4 m/sec., prefembly
0.5 to 2 m/acc.

The amount of the fluidising gas is calculated on basic
of the speed of the fluldising gas, the density and the
crom-section area of the granulation part of the appara-
tus.

Th:lpedﬂftheﬂudﬂﬂ‘une!mmml?elud:
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the abwasion in the fuidised bed and the off-gas ramoval
of olids from the fluidised bed do not reach excessive
Jevails,

‘Ths cutflow botiom in the apparatos for carrying out
the process sccording to the invention i either plane or
funnel-shaped. The outflow bottom is prefersbly con-
structed in the shape of » funnel, the aperture angie of
which can be varied within a cartain rsoge. The funnel
prafocably hes s spertire angle between 140” and 160°.
By wsing outflow bottoms which bave such apertore
angles and which are made of parforated metal trays
ensure a raclially inwardly directed outflow, in particu-
lar the larger particles in the fiuidised bed are guided
towards the clamifying discherge, the entry port of
which i3 in the ceatre of the oniflow bottom.

However, ather kinds of the outflow bottom clawi-
flor arrangement are also pomible. For instance, the
grannlator can alwo be constructed in a rectangular form
with a plane or inclined bottom. The use of sevemnl
classifiers distributed over the overflow ares b also
passible. The bottom segments can be plane or inclined
towards the clasifier. In a perticularly prefeymed em-
bodiment, the crom-sectional area of the bottom seg-
ment has the shape of a hexpgon. Similar to the arrange-
ment depicted in FIG. 9, s noxzle sarrounded by »
circular claggifier is mounted in the ceatre of each of the
bottom segments. In this manper, the granulstor is built
up above a plurslity of bottom scgments of the same
kind. It is schieved with this arrangement that the fre-

As i also revealed in FIG. 3, attached at the level of
the fluidised bed are spray noszles 3 with which the
Liquid product is fed imto the fluidised bed in finely
divided form. The atisinment and maintenance of the
steady state in the fluidised bed are controlled by way of
loss is indicated and recorded by the pressure-measur-
ing instrument 6. Deviations from the siandard value
indicate the presence of in the granulstion
proceas. Mounted in the centre of the outflow bottom 2
is a discharge tube 7, into the upper part of which, the
part adioining the outflow bottom 2, a xig-zag classifier
8 ia installed to be flosh with the outflow bottom 2. A
further presure reguistor 9 i contained between the
output point of the rig-zag ciassifier 8 and the off-gas
fan 4. This regulstor 9 regulates the off-gss fan 4 in such
a way that there is conatantly a pressure which s only
slightly below stmospheric pressure st the output point
of the zig-xeg clmmifier. In this way it is possible w0
dispense with any further element sealing off' the zig-zag
clamifier, such w, for ezsmple, & lock. The
pranulate fulls unhinderedly from the discharge 7 and is
collected in a reservoir vessel 10,

In the procesa scconding to the invention, the liquid
product which is injected lnto the fluidised bed is pref-
crably sprayed upwurd into the fluidised bed.

To spray the liquid product into the flaidied bed, the
process sccording ta the invention prefermhly uses two-
material nozxles which give fme atomisation of the
liquid product snd also contribute to a thorough mixing
of the fuidised bed.

1f the aeutral point of the presure profils is located in
mmm.wmm:n
the granuistor. The nozzles can be replaced in the
coume of current

from outside through the installation gaps of the nozzles

'%w
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is preferred in which atomigstion gas is streaming
againat the penstrating air in order to avold a penetra-
tion of sir into luertised plants during the replacement,

mixing of the fluidised bed. In a particularly preferred 5
embodiment, thesa nozzles are installed in such s way
that they can be replaced during the granulation pro-

L%
A schematic represantation of such an arrangement is
reproduced in FIG. & In this figure, 10
a denntes the bottom of the outflow vanit
b denotes a further botiom

reaches from the under edge of the bushing lo just
mmmmnummm&

penctrates into the granuiator. The two-material noxzle 33
likewise contsios & Isteral bore mm which the

Aas can be seen in FIGS. 4 and 5, the zig-zag olasaifier
8 in the depicted apparstos to the lnvention 45
consists of g plurality of straight rectangular channels
11 which meet at ap sngle of about 120°. The channels
11 are bounded by riffling metals 12 bent into a rig-zag
shape. At the lower end of the rig-zag classifier 8 is a
gas divider 13 by meams of which the same smount of 50
gns is introduced into all the clamifying gas chanocls. A
vortes roll forms 1o every clasifier elament, classifier
clement 10 be darstood ss meaning in this case the
stretch between two adjacent classlfying places. The
materin] to bo clasified alides down along the lower 35
surface in each case, passes through the clamsifying gas
stream, than moves upwardly along the upper surfics in
each casa, and then passes again through the clamifying
B stresm. On each pass through the classifying gas
stream, classification is effected, so that despite the low @
separating officiency in the individual clamifier ee-
muuﬂnmpeuhu_-thuwmlltluupnﬁn;

efficiency is high
Inworkhswlﬂlﬂg-nsd-iﬁnnupnﬁculuiy
dmﬂmtouulcl-ﬁur adjustable cross-sec-

quuhedrdﬂnmwmofthe
clamsification line in tha zig-zag clamifier needs to be

4,946,654
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decided exporimentally, since said cross-section de-
pends on the grain distribution of the bed and the gramn-
Inte stream to ba discharged. If the passags cross-section
is too small, then jon in accordance

I ==granulstor vessel
2=outflow boitom
S =spray noxxle
6= pressure-measuring nstrument
Tmdischarge tube
S==zig-zag clamifier in circular gap form
10=product discharge
13aclasifying gas distributor
18=intake port for the sterting gramiate
19wfine material separstor (cyclooe)
2W==cylindrical shot
21 wstar wheel lock
22 mdrive gas supply line
Vmfine material retum
24matomisation gas supply line
:ls=wpplyllnaforthpmdmbulmyed
26=clawifying gas supply line

27=mmpply lioe for the fluidising gas

2B off-gas exit to the fan

In the sccording to the invention, ths per-

of the components conteined therein can be

vundwﬂhuﬂuﬂvdywﬂempﬂupmpm
of active component or of active components s
lllybnwunllndlmwwdn.!ﬂh:hdivm
active substances are sprayed in as melty or solotions,
63 the respiting grapulate is composed up to 1009% by
welght of the respective substences, and if desired up to
3% by weight of solvents or diluents are present. If the
matier sprayed ia liquids which, in sddition to the sctive

\%(da
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componants, contain farther constituents, such s inert
filler materials, dispersants, binders and/or other addi-
tives, the proporiion of active components s generally
between 5 and 95% by weight, preferably betwem 10
ond 809 by weight. The proportion of inert filler mate-
rials s generally 0 to 999% by weight, preferably 0 to
95% by weight. Diapersacts and/or binders md If de-
sired farther additives arc genarally present in propor-
umphoEOmmtnymisht. prefersbly 0 to 30% by
weight.

The gmnulnte particlos ecoording to the invemion
geuerally have a particle stze of 0.1 to 3 mm, prefernbly
0.2 to 2 mm. The grain size of the granulnte particley
according to ths Invention depends on the speciflc in-
tended use of the granulates, The grain size distribution
8 very narrow, compared to conventionalty produced
greaulatey. In general, the perticle disgeter only differa
by at most balf s mean grain size from the mesn particie
dtiameter (dsm).

The granulate particles according to the invention
are uniformly shaped and are of high strength. They
have a compect mi structure and are never-
thelens dispersible or soluble in water or

ather solvents. Spontsneom dispersibility or solubllity 23

Ia to be underatood ss meaning in the present case thet
the partioles compistely dispene or dissolve in general
in Q.5 to J minutes, prefemably in 1 t0 2 minmtes.

The granulates according to the invention,

depending
on the active components that they coutaln, can be msed 30

for all manner of purposes. Those granulates which
contuin agrochemical active suhstances as active com-
ponents can be used by conventionsl methods in crop
protection. For example, grapulates of this type sre

dispersed or dissolved in water, The resulting diaper- %

sions and solutions, if' desired after previous ditution,
can be applied to the cyops and/or their habitat by
mmuhmwh-ﬂnw

pouring.
d-pﬂum the conceniration of the dispersion or solu-
tion end oun tho specific lndication and on the active
compononts contained therein.

tores between 300" end 700° C,, preferably between 33

350° and 650° C. Grumulates which conlain imorganic
oxides and come into conalderation for e s camlysts
or catalysi supports can be hardened by beating to tem-
peraiures between 300" and 1,000° C.

‘Tha process according to the inveation §s illustrated
by the following examples.

PREPARATION EXAMPLES
EXAMPLE 1

A granulsting spparatus according to the invention

of the type depicted in FIG. 9 having the following
dimensions

4,946,654

Dismster of aorflow bostom 129 om

Dixmeter of sitling space 450 am

‘Towl balght of greauistur sbout im

Spray sonxies 1 two-amterisd
nozzle

Clagifler aross-scation 7= mm?

Zig-mp classifies 10 clemewts

10 is used to carry out a granulation of an aqueots sodium

The application level

chiorida solution containing 23% by welght of sodium
chloride. This solution is sprayed at & tempersture of
20" C. into the fukdised-bed granulator. To fluidise the
bed content, uir i blown in at a rate of 127.3 kg per
hour. The entry temperature of the fluidising gas is 180°
C,; the exit icmperature is 80° C. The classlfying gm
blown in ls sir at a rate of 18 kg/hour. The temperature
of clagifying gas is 20° C. Ths content of the fluidised
hedan;mmmlnmwtwtn 1.3 kg per howr.
The remlt is & granulate having s bulk
density of 1,075 kg/m? and a mean particle sixe dsp= LS
mm. Tha particle sive distribution determined by siave
analysis [s plotied a3 curve 1 in FIGQ. 7.

EXAMPLE 2

The apperatos described in Example 1 is used to carry
out the granulstioa of an agqueous suspension.

Firt, a pulveralent premix which comists of 30% by
weight of 2-sopropoxyphenyl N-methylcarbamate, 2%
by weight of magnesium oxide, 4% by weight of highly
disperse silica, 10% by weight of alkylarylauiphonate
mnd 349 by waight of ground rock Is mixed with stir-
ring with safficient water that the result is an aqueous
suspension having a solids content of 60% by welght.
This sospension is sprayed at a temperature of 20° C.
into the finidised-bed granulator. The granciation takes
place under the conditions indicated hereinafter.

Fhddhing gai: Alr
Cas throughpt 171.3 kg/h
Eniry »c
ﬂkmu‘c
Chnifying g
CGas throsghput 12 kg/b
Css temperature 207 C
Bexd courest: \2kg
Jranniation osipan 4!&

The remlit is a granulate having a bulk
denaity of 785 kg/m? and & menn pacticie size dgom=0.7
mm. The particle skxp distribution determined by sieve
analysis is plotted as curve 2 in FIG. 7.

BEXAMPLE 3

The apparatos described in Exsmple 1 is used to gran-
ulate a meit.

An alkyl polyglycol ether which melts at 60° C. is
sprayed at & tampersiure of 70° C. into the fluidised-bed
granulator. mmuhmuhplnmderthem

&0 ditions indicated hereinafver

Finidhing g
G dyoaghpat 127.5 ky/h
tenperature 18° C.
Exlt teyparadure 25" C.
Clusdfylng p:
. Caa throughput 8 kg/h
Oms temperature 30° C.

Yo
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-continued ~continued

Oranulation cutpst: ™) Orsaulaion oarpr: 3 ky/h

The result is a free-flowing granulate having a bulk
density of 335 kg/m? and a mesn particle size dsy =0.36
mm. The particle size distribution determined by sieve
unalyss bs plotted s curve 3 in FIG. 7.

BXAMPLE 4

An apparstus according 1o the invention as described
in Example 1 is nsed to granulate an aqueous suspension
(alurry). The spray norzle i ssid apparatus is a two-
material poxzie The clamifier os=d is o zZig-zag classi-
fier. The fine matewisl is scparated externally by menm
of a cycloue.

First a premix which conslsts of 70% by weight of
6-phenyi-4-amino-3-methyl-1,2 4-trinzin-5(4H)-one, 5%
by welght of alkylarylsulphonate, 5% by weight of
pround slumine and 209 by weight of 3 dispersant
hudmhpmnlphmﬂhmudwlthldmswlm
sufficient weter that the result s an suspension
baving n solida content of 6596 by weight. This slurry is
sprayed at a temperature of 20° C. by means of air into
the fluidised-bed granulator. The continuous granula-
mi:cmiedoutund:rthe conditions indicated herein-

Oramulation ouspatt 24 kg/h

The result Is a dust-free [ree-flowing granulate baving
a bulk denaity of

The granulste particles are virtually round. Mean
grein Fize dsp=

‘The granulate is dispersible in water within seconda

EXAMPLE 3

The apparatns mentioned in Example 1 is med to
muhummmm(ﬂum)-

Firsl a pulverulent premix which containg N-(S-u.hyl-
sulphonyl-1,3,4-thisdinzol-2-y[)}-N N'-dimethylurea is
wixed with stirring with sufficient water that the result
is an agueous suspension baving s solids content of 50%:
by weight. This nepeusion ks sprayed into the floidised-
bed grenulator by means of atomisstion gas. The granu-
Intion takes place under the conditions indicated harein-
after.

Foldiving s

Clunlfying poe:
Azowisation gas: Ni

Drive gas mtwme

5 The result is a dust-free free-flowing granuiste having
a bulk density of 650 kg/m3. Meuns particle size
dso=300 pm.

EXAMPLE 6

10 The spperstus mentioned in Example 1 is used to
grugulate an squeous suspension {(shorry).

A pulverulent premix which containg N,N-dimethyl-
N'-(luorodichloro-methylmercepto)-N’-(4-methyl-

1 phmyl)-wlplwnlﬂa.llmlxdwllhmmngwhhaﬁ
cient whter that the result is an aqueous suspenzion
having a solids content of 60% by weight. This suspen-
sion s sprayed into the fluidised-bed gramulstor by
means of atomisstion gas. The granulation takes place

sp Under the conditions indicated hercinafter.

Flukdning g

23 Bah tesparature 33° C,
Clamifying gau: Nitrogen

Alousissthm gas Nixoges
Drive gas (rstwm):

Ceanulstion ootput: 38 ky/k

Thexuultllndﬂ-ﬂ'uﬁu—fhwlngmum:hlmg
a bulk density of 683 kg/m’. Mean particle si
dn=400 um.

EXAMPLE 7

The spparstos mentioned in Example | Is used to
granulate an aqueous suspension (sharry).

First a pulverulent premix which contsins 1-(4-
chloropheroxy)-1,3-dimethyl-1-{1,2,4-trinzol- 1-yl}-

43 buten-2-0! i» mixed with stirring with sulficient water
that the result is a0 aquecus sspension having e solids
content of 509% by weight. This suspension is sprayed
into the fluidised-bed geanulator by means of atomba-
tlon gas. The grannlation takes place under the condi-

30 tions indicated hercinafter.

40

Fiukiliing g Nitrogan
Ome troaghput 127 kg/h
Entry temperature 83° C.
s Hxit temsperarmre 35 C.
Clamifying gt Nitrugen
Chas throughput 11.3 kg/h
O tempersiare 3° C
Awhatos gu Niuugen
Ous thronghput £3 ky/h
60 Gas lmmpersture AT C.
Dyive gas (returnk Nitrogan
Gy throughpat 19 kg/h
Gas tmaparature 15" C
Orexuludion output: i.li!ﬂl

Tha result it a dust-free free-Nowing granolate having
s bolk demsity of 942 kg/m). Mean particle size
dspmed00 pm. 6q
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EXAMFLE §

Themumeuﬁond-in EHxample 1 is med to
granuiste an agueous suspension {glurry).

Firm a pulverulent which contains 1{4- 3
chiorophenoxy)-3.3-dimethyl-1-(1,2.4-trinzol-1-yI)-
butan-2-one is mixed with atirying with sufficient water
that the result is a0 aquecus saspansion having a solids
content of 60% by weight. This sugpension is sprayed
into the Ouidised-bed granuistor by mesns of atomisa- 10
tion gae. The granulation takes plnce under the condi-
tona indicated hereinsfter.

Fluldislng gau 1
Gas throagbpm 127 kg/k
Eniry temperstare 30° C.
Hait tempeararom 29" C

Clamilying goer: NI
Gas throughpet 25 kg/h
Ossz tempersiure 40 C.

Asomistion gas: Muages o
Gns thzoughpee § kg/h
Ges teovparmiore 30° C.

Dvrive gas {reram)e Nitragen

. Gas thropghpat 10 ky/h

O tewparstere 40" C.

Oranuintion owtpet: 1.5 kg/b 25

The resalt is s dust-free free-flowing granulate having
a bulk density of 667 kg/md. Mean particle size
dsp== 500 pm. %
EXAMPLE 9

The apparatus meationed in Ezample 1 s oaed to
granuniate an aquedts susponsion (shurry).

First a pulverulent premix which contains N-(2-ben-
zothiazolyl)-N,N'-dimethytures is mized with stirring
with sufficient water that the result is an agoecns sos-
pension having a solids content of 50% by weight. This
suspension is sprayed into the fluidised-bed granulator
by means of atomization gas. The granulation takes
place under the conditions indicated hereinafter.

n

Fluklising gax: Nitrogen
Gas throughpet 127 kg/h
Eutry tsnpensture 35" C.
Ealt temrpesntare 40° C.
Clusifying goe Nitrogen
' Gas throwghpat 15.5 kg/h
Gaa 0 C
Giea temperntare 49° C.
Asomisation ge: Nitrogen
Cns throughput & kg/h 0
O temprrators 207 C.
Driva gas (retorm): Nitrogen
Gea throwghput 21 kg/h
O texwparwunw 39" C.
Orenulation ompat: 13 kg/h .
The result iy u dust-free granulate having
s bulk demsity of 575 kg/m?, Mean particle sixze
dsg=1,000 pm.

EXAMPLE 10 &0

The apparatus mentioned in Example 4 is wsed to
gramulate an aqueous suspension (slorry),

First a pulvarnlent premix which contains 97.5% by
weight of 4-amino-6-(1,1-dimethylethyl)-3-methylthio- .,

. «Qﬁ/&’l
1,2,4-triazin-5(4H)-one is mixed with stirring with suffi-
cient water that the reqult is an squeons sixpension
huvmgnnhdlmutofmwwdght.m“m

sion s sprayed into the floidised-bed granmulator by
mohms-.mmmmtaplm

nader the conditions indicated hereinafter
Fluididng g Nitrogen
Gua thyoughput 127 kg/h
Entry ssmparstore 100" C,
Exh wmmpersture 40" C
Chwlfying gan: Nitrogm
Oas throughput 11.3 kg/h
Cus eemperatere 40° C
Algwniastion gax Nitrogen
Ons throughpat 6.6 kg/h
G tesnperaiure ¥ C,
Drive gas (mtarnk Nitrogen
Gan thronghpat 14.3 kg/h
Cas tempenture 40" C
Cranviation ontpal: 4.3 kg/h
The result bs a dust-free free-flowing granuiste having
a bulk density of 530 kg/m). Mesns particle size
dso=450 pm,
What is clalmed in:

1. A process for the continucms preparation of gran-
ules having & narrow grain size distribution and which
grow in s shell-lke fashion, comprising

{(a) upwardly qlnyhglfeul forming product to be

granulated in liquid form into a fluidized bed of
nnhmnlnthcﬁdmuﬂngemulllyofn
liquid form, the bed being established within a
vessel having an oatflow bottom for the passage of

granules,

{(b) mainteining a flow of fluidizing gas such that fine
material escaping from the fhuidized bed in an off-
gas is separated from the off-gas and is retarned to
the finidized bed ns mclei for granule formation,

(c) forming granules of a predetermined size solely by
mesm of seiting a clamifying gas flow, and

disposed in the cutflow battom of the vessel
2 A process according to claim 1, wherein the prod-

#3 uct to be grannlated is & Bquid which contains st feast

one aclive component selected from the group consist-
ing of an agrochemioal active substance, an sctive sub-
mhmhﬁngpuhhthedmuﬁcudhyﬁene
areas, a pharmacologically sctive substance, a nutri-
ment, & sweetener mnd & dyesindl,

3. A proces according to claim 1, wherein the pro-
portion of fine material which escapes from the fluid-
ized bed is continuowly cyclone separated from the
off-gas and returned 1o the fluidized bed.

4, A process sccording to olaim 1, wherein the pro-
portion of fine material which escapes from the fuid-
ized bed i continoomly filtered out of tha off-gas and
returnad to the fluidived bed.

8. A process according to claim 1, whereln tha gran-
ules 10 be are made to travel in a rig-2ag
path of adjusiable length and crom-section, said xig-rag
path formed by a plurslity of siraight rectangular chan-
nels which meet at an angle of about 120° .
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