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@ Numero del expediente: 03-046045
Solicitante: NICOLAS PIRAMAL INDIA LIMITED.

SOLICITUD

S
Apoderado: MARGARITA CASTELLANOS ABONDANO

Titulo de la nueva creacion o denominacion del Signo: “SALES DE METAL CRISTALINA
DE SULFATO DE GLUCOSAMINA Y PROCEDIMIENTO PARA PREP 10N".
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_Q OPOSICION PRESENTADA POR:
Nombre: npoCAPS S.A. IDENTIFICACION
SOLICITANTE | pirection:
CALLE 80 No. 78b-201 ce. [ w [X
Nadonalidad o Domicilio:COLOMBIA C.E. |:| Owo I:]

Lugar de Constilucion: BARRANQUILLA

Cual

Telétono: 3719900 Fax: 373 0815 Nilmero 890.106.527-5

E-mail:
Nombre:  j1s FERNANDO RINCON E'_[]'EN“FICM%
C.C. NT
REPRESENTANTE | Direccion; CALLE 119* No. 53.99
0 APODERADO cee. [1 ow [
Telétono: 6133418  Fax: 244787 Cud
E-mail: negocios@optimum-co.com Nmero 19.532.186 P 113438

@ FUNDAMENTOS DE LA OPQSICION:
Art.14, 16, 18, 20 y 30 de la Decisién 486 dela CAN =

Causat No cumple cun ios requisitos de patentabilidad.
Signo opositor:
Justificacion:

resente solicitnd no cumple con los requisitos de patentabilidad dado gue lo
revelado, ya ae encontraba en el estado de Ia téenica o ¢s posible derivarlo de la

misma (al y como se demostrard en ¢l capitulo “Fundamento de Hechos™.
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® Comprobante de pago No. Fecha

® ANEXOS

Comprobante de pago de Ia lasa.

Poderes. si luere el casn.

Pruebas de los fundamentos de la oposicion.

Documenios que acrediten el legitimo interes. si fuere el caso.

Documenlo que actedita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

NOMBRE: LUIS FERNANDO RINCON CUELLAR

T
FIRMA: ~

.

C.C. 79.532.186 TP. 113438

Instrucciones para el diigenciamiento del presente fomulario, verreverso de esta pagina.
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Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E. S.D.

Referencia : Expediente N° 03-046045

Asunto : Oposicion a la solicitud de patente de Invencién titulada
“SALES DE METAL CRISTALINA DE DE
SULFATO DE GLUCOSAMINA Y
PROCEDIMIENTO PARA SU PREPARACION".

Solicitante :NICOLAS PIRAMAL INDIA LIMITED.

Opositora :PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 545 del 29 de Octubre de 2004

Yo, Lufs 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
Repiblica de Colombia y domiciliada en la ciudad de Barranquilla,
Colombia, atentamente manifiesto que estando dentro del término de ley
v por orden expresa de mi representada, presento oposicion a la concesién
del registro de la patente de Invencion titulada “SALES DE METAL
CRISTALINA DE DE SULFATO DE GLUCOSAMINA Y
PROCEDIMIENTO PARA SU PREPARACION™, solicitada por
NICOLAS PIRAMAL INDIA LIMITED, y pido a Usted declarar

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 - 6 13 33 74 — Fax. (571) 6 24 47 87
E-muil: negocios@optiinum-co.com - wwiv.oplimum-co.com
Boguta Colombia
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fundada esta oposicion y en consecuencia negar el registro de la patente
solicitada.

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el
legitimo interés de nuesira representada debido a que la solicitnd
pretendida no cumple con los requisitos dispuestos en la ley como se
analizard méis adelante v de ser concedida atentarfa directamente a la
comercializacibn que mi representada pretende con la presentacion
farmacéutica elaborada con base en Glucosamina Sulfato Sddica. Por lo
tanto, solicito respetuosamente a ese Despacho se sirva tener en cuentz la
presente oposicién dentro del trdmite administrativo que se surte en esta
Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1, La solicitud objeto de la presente oposicién fue presentada en Colombia el
30 de mayo de 2003, reivindicando prioridad bajo IN/MUM1087 del 01-
12-2000, con publicacién int.:emacional N° WO 02/43653 del 6 de Junio
de 2002 y fue publicada en Colombia, en la Gaceta de la Propiedad
Industrial N° 545, del 29 de Octubre de 2004, bajo el N? de publicacién
NP. 542 (pagina 399).

2.2. La solicitud colombiana N° 03-046045 objeto de la presente oposici6n,
comprende segin sus cliusulas, nuevas sales metilicas cristalinas de
sulfato de glucosamina con bajo contenido de metal, representadas por la
formula:

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fox. (571) 6 24 47 87
E-mail: negocics@optimum-co.com - www.optimum-co.com
Rogoti Colombia
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o CH20H ~
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en donde M representa un metal seleccionado entre N, o K; donde el
compuesto de formula |, M es N, (sodio); o, donde el compuesto de
formula 1, M es K (potasio). También el documento se refiere a su
proceso de preparacién.

2.3. Por su parte el articulo 14 de la Decisién 486 de la CAN, se refiere a que
las invenciones objeto de patente deben ser nuevas y tener nivel inventivo.
Bien, pues antes de la fecha de prioridad de esta solicitud se encuentran
los siguientes documentos que afectan la patentabilidad de la presente
solicitud:

e Di1: “THE MERCK INDEX". THIRTEENTH EDITION. ITEM 4471.
Pég. 793.
s D2: US4642340
s D3: US5847107
s D4: EP0214642
Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87
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e Ds5: US5843923

2.4. Ahora bien, remontindonos a los antecedentes de la molécula de la
glucosamina, segin D1, ftem 4471, la glucosamina tiene sus primeros
antecedentes de sintesis en 1902, formas de separacién alfa y beta desde
1942. As{ las cosas, obviamente la molécula como tal no es patentable,
pues hace parte del estado de la técnica desde hace muchos afios atrés. Por
su parte, el documento D2, se revela una mezcla de sales de sulfato de
glucosalina y cloruro de sodio, el proceso para preparar dicha sal v el uso
en varias presentaciones farmacéuticas. Como tal este documento D2 se
dirige a definir sales metidlicas cristalinas de sulfato de glucosalina. Este
documento se refiere, particularmente a partir de los ejemplos 1 a 5, a
métodos de preparacibn de glucosamina usando acetona, etanol,
acetonitrilo, tetrahedrofuran y dioxan como agente de precipitacion. Ahora
bien, el documento D3 por su parte se refiere a métodos similares en los
ejemplos 1 a 5 a los ejemplos 1 a '5 del D2, pero en los ejemplos 6 a 8 se
refiere, respectivamente a la preparacién de mezclas de sales comenzando
con glucosalina hidroclorida y sulfato de potasio; sulfato de calcio
dihidratado; o, sulfato de magnesio heptahidratado. En los ejemplos de
estos documentos se hace reaccionar la glucosalina hidroclorida con
sulfatos de metal hidrogenados, igual a lo reivindicado en la presente
solicitud objeto de oposicién. Asf las cosas, con base en lo que dictan estos
ejemplos de los documentos D2 y D3, Cualquier persona versada en la
materia, puede llegar de manera obvia a una sales metilicas cristalinas de
sulfato de glucosamina con bajo contenido de metal, representadas por la
formula de la clausula 1. Por lo tanto, la combinacién del conocimiento
revelado, afecta de manera directa el requisito de ALTURA INVENTIVA de
la solicitud colombiana que se pretenden proteger.

Calle 119 A N® 53-99. Tel. (571) 6 13 34 18 ~ 6 13 33 74 — Fax. (571) 624 47 87
E-mail: negocios@optimum-cn.com - www.optimum-co.com
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2.5. Ahora bien, el documento D4 revela sales mixtas de sulfato de
glucosamina y ciertos alcalinos como por ejemplo, cloruro de potasio y a
un proceso para la preparacion del mismo. Particularmente en la columna
5, lineas 5 a 63 se refiere a una preparacién de glucosamina libre que se
convierte a una sal mixta de sulfato del glucosamina y cloruro de potasio
que se producen disolviendo glucosamina basada en el agua, agregando
una cantidad de acido sulftirico concentrado para llegar al sulfato de
glucosamina. La precipitacién se causa agregando un solvente orginico
como, por ejemplo, isopropanol. Segin el documento D5, se revela un
procedimiento para la preparacion de sulfato glucosamina y cloruro de
potasio con un porcentaje de pureza de al menos un 97%. Segfin lo
expuesto en estos documentos se muestra la forma de preparar sales
metilicas cristalinas de sulfato de glucosamina, igual a lo reivindicado en
la presente solicitud objeto de oposicién. Asf las cosas, con base en lo que
dictan los documentos D4 y D5, cualquier persona versada en la materia,
puede llegar de manera obvia a una sales metilicas cristalinas de sulfato de
glucosamina con bajo contenido de metal, representadas por la formula de
la cldusula 1. Por lo tanto, la combinacién del conocimiento revelado en los
documentos D4 y D5, afecta de manera directa el requisito de ALTURA
INVENTIVA de la solicitud colombiana que se pretenden proteger.

2.6. Asi las cosas, es posible deducir que el hecho de preparar sales
metilicas cristalinas de sulfato de glucosalina conforme a lo plasmado en

las cliusulas, se deriva obviamente del arte anterior, especificamente de
los documentos D2 a D5.

2.7. En consecuencia y de acuerdo a lo descrito anteriormente, se deriva
que la solicitud colombiana 03-046045 no puede pretender un
monopolio por patente toda vez que lo que pretende no cumple con los
requisitos necesarios para su proteccion.

Calle 119 A N* 53-99. Tel. {(571) 6 13 34 18 - 613 33 74 — Fax. (571) 6 24 47 87
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2.8. Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1. CARENCIA DE ALTURA INVENTIVA. Segin la Decisién 486 de la
Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una
invencion tiene nivel inventivo, si para una persona del oficio
normalmente versada en la materia téenica correspondiente, esu
invencién no hubiese resultado obvia ni se hubiese derivado de manera
evidente del estado de la técnica.”. A la fecha de prioridad, 1° de
diciembre de 2000, los documentos D2 a D5 en combinacién, puede
derivar de manera evidente hecho de preparar sales metélicas cristalinas
de sulfato de glucosalina conforme a lo plasmado en las clausulas de la
presente solicitud objeto de oposicidn.

2.9. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no
es objeto de patentabilidad pues es contrario a lo que dicta la Decisién
486 de la Comunidad Andina de Naciones, Articulo 14.- “Los Paises
Miembros otorgardn patentes para las invenciones, sean de producto o
de procedimiento, en todos los campos de la tecnologla, siempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”. La solicitud pretendida no cumple con los requisitos de
patentabilidad.

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

2.11. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la presente oposicién y negar el registro Patente de invencién
denominada “SALES DE METAL CRISTALINA DE DE SULFATO

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571} 6 24 47 87
E-mail: negocios@oplimum-co.com - www.oplimum-co.com
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DE GLUCOSAMINA Y PROCEDIMIENTO PARA SU
PREPARACION?, solicitud Colombiana que aparecié publicada en la
Gaceta de la Propiedad Industrial N° 545 del 29 de octubre de 2004, en
la pagina 399, bajo el NP 542.

3. PRUEBAS

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

e Di1: “THE MERCK INDEX". THIRTEENTH EDITION. ITEM 447:1.
Pag. 793.

o D2:US4642340

¢ D3: US5847107

¢ D4: EP0214642

e Ds5: US5843923

4. FUNDAMENTO DE DERECHO
Fundamento esta observacién en las normas legales siguientes:

4.1. Numeral 1 del articulo 586 del Cadigo de Comercio.

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

4.3. En las demés normas concordantes,

Calle 119 AN 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87
E-mail: negocios@optimum-co.com - www.optimum-en.com
Nogotd Colombia
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5. ANEXOS

Para los efectos correspondientes anexo al presente, aquellas referenciadas en
el capftulo de pruebas asi 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 correspondiente 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.

Calle 119 A N° 53-99. Tel, (571) 6 13 94 18 ~ 6 13 33 74 — Fax. (571) 6 24 47 87
E-mail: negocios@oplimum-co.com - www.optimum-co.com
Bogotd Colombia
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del
Decreto 01 de 1984 debe hacer su Despacho, informo que mi representada y la
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
Bogota.

Sel'}ora Jefe,

ANDO RINCON CUELLAR

C.C.79'532.186 de Bogotd
T.P.A. 113.438 del C.S.dela J.

Calle 119 A N° 53-99. Tel. {571) 6 13 34 18 — 613 33 74 — Fax. (571) 6 24 47 87
E-mail: negocios@optimum-co.com - www.optimum-co.com
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA. mayor de edad y vecino de la ciudad de
Bamranquilla {Colombia), identificado como aparece al pie de mi firna, quien en
el presente documento actia en calidod de Representante Legal de la
sociedad PROCAPS S.A. sociedad legaimente constitulda y domiclliada en la
cludad de Bamanquilla {Colombla), por el presente documento otorgo a LUIS
FERNANDO RINCON CUELLAR, abogado fitulado, identificodo como aparece al
pie de su fima, con tarjeta profesional No. 113438 expedida por el Consejo
Superior de la Judicatura, poder especial, ampilio y suficlente, para formular
oposiclones u observaciones a la solicitud de patente No. 03-044045, de titulo:
“"SALES DE METAL CRISTALINAS DE SULFATO DE GLUCOSAMINAY
PROCEDIMIENTOS PARA SU PREPARACION ", publicada en lo Gaceta de la
Propiedad Indusirial N* 545, del 29 de octubre- de 2004, bojo- el N* de
publicacién NP. 542, y cuyo solicitante es la socledad NICHOLAS PIRAMAL
INDIA LIMITED. .

U L . >8Ry .
Nuestro apoderodo queda facultado, de manera expresa, para realizar fodo
tipo de actos necesarios para llevar a cabo el frdmite de la oposiclén,
incluyendo, sin limitacién, preparar y presentar * solicitudes, hacer
declaraclones, pagar tasas, conirlbuciones e impuestos, recabar los tftulos o
ceriificados. Asimsmo quedan autorizados para impugnar adminisirativa y
Judiciaimente todo lo que fuere resuelto en el expediente-'a que se hace
expresa referencla en el prasente poder, con todas las facultades generales y
especificas que fuera requerdo para slia.

De la misma manera, ademds de las facultades que le confiere ia naturaleza
del presente mandato, se encuentran facultados para reciblr, desistir, fransigir, .
sustituir, y reasumir el presente poder, incoar acclones, Interponer recursos y
demds facultades conferldas por la lay.

LIS

Da oyFircado ofi qullia (Colombia) a tos 13 dias def mes dé ticlembre : : -

sA
WALTER TANAKA TATEKAWA
C.C. N° 14.251.923 de Paimira

Represeniante Legal F -

RINCON CUELLAR
C.C. No. 79.532.186
T.P. 113438

CALLE 80 No. 788-201 + A.A, 50330 - P.B.X.:{575) 3530783 - 3769000 - 3719800 - FAX: (575) 3533049 - 3558434 - 3533681 - 3532907
BARRANQUILLA - COLOMBIA * NIT.: 890.108.527-5
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03-638825 PROCAPS S.A.
Barranquilla, 10 de Nov/bre de 2,004 Hr:15:15:50

, TS T I I SISt . i 5?%&1
’ CAMARA DE COM 0

D E BARRANQUILLA
cﬂmnn Deoaii'l'iii'l'iiiit*ttiiiiiiiiii*i*iiiiiiiiiii***i**t
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL

§£ﬁ|€ﬂ(| DE INSCRIPCION DE DOCUMENTOS.
7T L

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

Que por Escritura Publica Nro. 1190 del 22 de Julio de 1,976,
otorgada en la Notaria Tercera de ranquilla, ----------ccccccccnn--
inscrita en esta Camara de Comercio, el 28 de Julio de 1,976 bajo
el No. 6,070 del libro respectifo, fue constituida la sociedad
limitada denominada »PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADA",ff-=~===--- - - ec e e e e e e e e e e e e s e s e e -

CERTIFICSA

Que por Escritura Publica Nro. 1307 del 28 de Junio de 1,979,
otorgada en la Notaria Tercera de Barranquilla, =---=--=-=-=-ccsceccce---
inscrita en esta Camara de Comercio, el 23 de Julio 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.".r====wr==v—-

CERTIFICSA

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

se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADAY ,~-—~s s e e e e e s e st e e c s M e e s e s e e c e s s Eccs s e .= --

CERTIFICA

Que por Escritura Publica Nro. 3755 del 10 de Nov/bre de 1,983,
torgada en la Notaria Unica de Soledad, @ = = =--------c-e-eoceooao--
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

ge transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".,----cemmw=—-

CERTIPFICA
Que por Escritura Publica Nro. 3615 del 6 de Dic/bre de 1,996,

otorgada en la Notaria 2a. de Barr illa z  c---cccccccccmcnaeen-
inscrita en esta Camara de Comercio, el 20 de Dic/bre de 1,996 bajo

Rkhkkhhhkikk C O N T I N U A wwhkkiddds
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL
O DE INSCRIPCION DE DOCUMENTOS.

PROCAPS S.A.

et——No7-677218—dei-iibro—respectivov—ia—ﬂociedadranbea—meneiondaar——;l———

ambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIPFICA

e por Escritura Publica

torgada en la Notaria 2a. de Barr
nscrita

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

Sigla:

Nxo.

3775 del 18 de Dic/bre de 1,996,

illa

en egta Camara de Comercio, el 23 de Enero de 1,997 bajo
el No. 67,704 del libro respectivo, la sociedad antes mencionada
a denominacion PROCAPS S.A.

PROCAPS

cambio de razon social, por

CERTIFICA
e dicha sociedad ha sido reformada por las siquientes escrituras
/o documentos privados:
ero mm/dd/aaaa Notaria No.Ins o Reg mm/dd/aaaa
39 1/18/1979 Notaria 3a. de Barranquilla 9,452 1/24/1979
9952 4/30/1981 Notaria la. de Barranquilla 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 Scoledad 22,230 9/ 4/1985
2,260 9/10/1986 Notaria Unica de Soledad. 24,9595 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
89 1/16/1997 Notaria 2a. de Barranquilla 67,704 1/23/1997
2,070 7/17/1997 Notaria 2a. de Barranquilla 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 Barrangquilla 91,502 2/23/2001
2,608 10/ 5/2001 Notaria 2a. de Barranquilla 95,771 11/ 8/2001
1,730 7/29/2004 Notaria 2. de Barranquilla 112,559 8/26/2004
CERTIFICA
Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad

DOMICILIO PRINCIPAL: BARRANQUILLA
890,106,527 -5-=-=-——————c s mmmmmecccmc———mn

Nit No.

MATRICULA MERCANTIL:

24,802
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RANQUICLA

CERTIFICA

Direccion para notificaciones judiciales
CL 80 # 788B -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, -~--==wemeemccmcccscsmcsccssssssr e~

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
caci 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 recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano
veterinario; b)-La investigacion, desarrollc y fabricacion de to
clase de productos y sustancias imicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para los
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercializacion interma 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
ra la salud humana y animal. e)La compra,venta,exportacion y dis-
istribucion de dulces, confites, galletas y todo tipo
g losinas o alimentos para el consumo humano. f£) Actuar como re-
presentante o agente de personas naturales y juridicas, nacio-
nacionales extranjeras en la realizacion de operaciones o tran-
Bacciones relacionadas con la industria farmaceutica y en especial
con cualguiera de las actividades descritas en los literales a),
b), ¢). d) y e) antes descritos; q) Prestar los servicios de
asesoria _y consultoria en las areas administrativas, de mer-
cadeo, analisis clinico, asistencia tecnica, investigacion, costos y
pr duccion, ortaciones, importaciones, ventas, relacionadas ¢ n
iguales o similares actividades a las que constituyen el cbjeto de
PROCAPS 8.A., asi como los de publicidad y promocion de productos
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
dustrial; h)-Adquirir, operar, administrar y exglotar, a cualquier
titul , empresa o establecimientos dedicados a la investigacion, de-

khkkkhkkkd C O N T I N U A *hkkkkkkhkk
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O DE INSCRIPCION DE DOCUMENTOS.
PROCAPS S.A., === === == m oo oo o oo
arrolto,—fabricaciomo~comercializacion—-de—productos—quimiec g—Efar-—m,
ceuticos, hospitalarios o cosmeticos. En desarrollo su objeto
rincipal, la sociedad podra tomar interes social como accionista,
socio o fundador de empresas que tengan igual o similar objeto, com-
rar, vender, importar y exportar magquinarias, insumos y repuestos
equeridos para 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
ﬁipo de actos y contratos necesarios para desarrollar sus operacio-
8; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
es e instrumentos negociables; comprar, vender y constituir grava-
¢enes sobre bienes muebles e inmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
ier acto o negocio que sea necesario © conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intere-
es corporativos o la de sus socios. La sociedad podra garantizar
él cumplimiento de obligaciones adquiridas por terceros o por sus
ocios, para lo cual podra inclusive constituir gravamenes reales
obre sus bienes de cualquier naturaleza.--------------e-memccecoa-

CERTIFICA

ITAL: Nro.Acciones Valor Accion
UTORIZADO:
*xkxe®l 000,000,000.00 2,000,000.00 1,000.00
SUSCRITO:
whkkkn] 212,449,000.00 1,212,445.00 1,000.00
whkddd] 212,449,000.00 1,212,449.00 1,000.00

; PAGADO:
| .

| CERTIFICA

INISTRACION: La direccion y administracion de la sociedad corres-

gondera 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 equivalente en pesos Colombianos a doscientos cincuenta mil dola-
es de los Eatados Unidos de America (US$250.000), liquidados a la
asa de cambio representativa del mercado vigente el dia en que se
gurta la transacion. Cuando se trate de operaciones en virtud de

as 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 la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
¢ion legal de la sociedad y tendra las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de la sociedad en todos los actos y contratos e ge
requieran para el desarrollo del objeto social, de conformiggd con
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lo previsto en las leyes y en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de la
sociedad, 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
suplente, designado por la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas ¢ meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de la sociedad, diendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra las
siquentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
sociedad en todos los actos y contratos gue se reguieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
X extrajudiciales, recibir notificaciones, absolver interrogatorios

e parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad 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

e no se trate de enajenar bienes inmuebles o cualquier otro activo

ij de la sociedad, inclusive de naturaleza muebles, acciones,
cu tas o partes de interes inversiones y todo tipo de derechos
de la sociedad, 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
Regresentante legal por disposicion de la ley, de estos estatutos

e la Junta Directiva. El Vicepresidente tendra (1) suplente,

designado por la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absoclutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
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TToacreditar—Iaausencia—del-principal—ba—sociedad—tendra—un-
erente general con su respectivo suplente, quienes tambien ejerce-
an la representacion legal de la sociedad, iendo ejercerla c n-
junta o separadamente con el presidente y el vicepresidente. El
Jerente general, tendra las siguientes facultades entre otras: Ejer-
er la representacion legal de la sociedad en todos los actos y con-
ratos que se re%uieran para el desarrollo del objeto social,
onformidad con lo previsto en las 1exes y en los presentes estatu-
tos. Aprobar y celebrar en nombre de la sociedad todo acto o contra-
to cuya cuantia sea i 1 o superior al equivalente en pesos colom-+
Hianos cincuenta mil dolares de los estados unidos de America (US$50
4000) liquidados a la tasa de cambio representativa del mercado vi-
ente el dia en que surta la aprobacion o celebracion del acto,
iempre que no se trate de enajenar a_cualquier titulo bienes inmue-
les o cualquier otro activo fijo de la sociedad inclusive de natu-
aleza mueble, acciones, cuotas o partes de interes, inversiones y
todo tigo de derechos de la sociedad o de constituir gravamenes so-
ﬂre cualquiera de las anteriores facultades que radican exclusiva y
rivativamente en cabeza del presidente. Las demas funciones ?ue
ﬁes correspondan como representante legal por disposicion de la
ley, de estos estatutos o de la Junta Directiva. El gerente lo
eemplazara conjunta o separadamente en pus faltas temporales,
8 lutas o meramente accidentales, con identicas facultades.-------

CERTIFICA

Que segun Acta No. 116 del 27 de Junio de 1,997, correspondiente
a4 la Asamblea de Accionistas en Barranquilla de la sociedad: ------
BROCAPS S.A. --=-- === oo e oo eecmmmm oo — oo oo o
cuya parte gertinente se inscribio en esta Camara de Comercio, el 15
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo,

y por Acta No. 127 del 22 de Marzo de 2,000, correspondiente
§ la Asamblea de Accionistas en Barranquilla de la sociedad: -~-----
PROCAPS S.A. -—--=m-ccccccccmeer e e et mctmme s sar e === ===
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29

de” Ma e 2,000 bajo el No. 87,250 del libro respectivo, fueron
Hechos los siguientes nombramientos: ------=--=c——c-c-eommceomooanon
JONTA DIRECTIVA
Principales Suplentes
1. Minski Gontovnik Ruben Minski Zilberblum Elliot
2. Minski Gontovnik Meyer Minski Deitel Daniel
3. Minski Gontovnik Jose Minski Sharon

CERTIFICA
Que segqun Acta No. 116 del 27 de Junio de 1,997, correspondiente

la Asamblea de Accionistas en Barranquilla de la sociedad: ------
OCAPS S.A. --------==-memeccccmmc e cmccmcecememeamm—ana
Quya parte gertinente se inscribio en esta Camara de Comercio, el 15
de Agosto e 1,997 bajo el No. 70,838 del libro respectivo, fueron
hechos los siguientes nombramientoB: -------------c-ceeeemcmccennan-—--

Cargo Nombre Identificacion

ERRRARNENE C O N T I NU A whidkdkdkdddn
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Presidente. Minski Gontovnik Ruben C.*kkk*7 463,982=
Suplente del Minski Minski Abraham C.*kdddd*g02 575=
Presidente

Vicepresidente Mingski Gontovnik Meyer C.¥*ddd7 461,324=

Suplente del Minski Gontovnik Jose C.*kkkkg £71,834=
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 S.A, ==~ -m-ereccccccccccsccc s s s e e s e e e s e s s e m s e e ———— = a—— ===
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 nombramientos: -------------e--;-ccmcecccnccana=
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., === --e-mmcccccccmmccccccs s scss s csccccccs s~
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Mayo de 2,000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientos: --------ccccccccccnmcnccccnnnaa-

Cargo Nombre Identificacion
Suplente del Lozada Villareal Milena C.*¥%*¥%32,748,111=
Revisor Fiscal.

CERTIFICA

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. --—-——----- e e e m e e e e e s s s e m m— e — - - -
cuya parte pertinente se inscribio en esta Camara de Comercio, el 12
de Febrero de 2,001 bajo el No. 91,273 del libro respectivo, fueron
hechos los siguientes nombramientos: -------------eec-ceccccccccaaa=
Cargo Nombre Identificacion
Gerente General. Uribe Ochoa Guillermo Luis C.***%x70, 073, 754=

CERTIFICA

AhRhkkhkk® O O N T I N U A *ektdhnhed
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que*uegunfncta?—NoT——-tOG—dei——2—de-Sepfbre-de-ﬂTﬂ047—correspondienbe
la Junta Directiva en Barranquilla de la sociedad: --------------
OCAPS S.A. ---=---=--ee-—e-m e emEe e -——mceEmmmsram-—ss————a-

Guya parte pertinente se inscribio en esta Camara de Comercio, el 9
Sep/bre ge 2,004 bajo el No.113,263 del libro respectivo, fueron
chos los siguientes nombramientos: ,------ e e e L T
Cargo Nombre //; Identificacion
uplente del Tanaka Walte ] C.**%%x]16,625]1,923=
Gerente.

CERTIFICA

e por escritura publica No. 2.608 del 5 de Octubre del 2.001,otor-
ada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
omercio el 8 de Noviembre del 2.001, bajo los Nos. 95.771, 2.056,
.057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro respecti-

, 8e reforma totalmente el articulo 65, contenido en la escritura

lica No. 3.705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los siguientes Apoderados
nerales, quienes tendran 1las funciones que a continuacion
e indican en razon de Bu 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. No. 8.715.941, para que cada uno en forma independiente en nom-
re y representacion de PROCAPS S8.A., suscriba todas las declaracio-
nes tributarias, aduaneras y cambiarias a que este obligada la so-
¢iedad, asi como para que responda todo tipo de requerimiento o so-
}icitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en los ordenes Distrital, Departamental y Nacional. 2.-Se
onfiere Poder Especial,amplioco Yy suficiente,a los siguientes seno-
es que conforman el Grupo A y el Grupo B para que conjuntamente sus
riban contratos de suministros de mercancias y servicios con enti-

des oficiales, hasta por la suma de US$800.000.00 (OCHOCIENTOS MIL

LARES DE LOS ESTADOS UNIDOS DE AMERICA), liquidados a la tasa re-
resentativa 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 LAZAL.A SILVA VARGAS C.C. No. 19.260.410, JAIRO MOLINA ME-
JIA C.C. No. 8.706.380, CLAUDIA TANGARIFE CASTILLO C.C. No. 41.660.-
293. BRUPO B: WALTER TANAKA TATEKAWA C.C. No. 16.251.523, HENRY CARO
DIAZ C.C. No. 19.395.298, CARMEN ALICIA FLOREZ C.C. No. 22.434.044,

3 ALICIA HERRERA DIAZGRANADOS C.C. No. 22.377.540. Para el ejer
cicio de estas facultades se requerira por lo menos la firma de uno
(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-
#iente 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 D c-
tor DANIEL MORENO VILLAILBA, C.C. No. 19.113.210; para que 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 juicigs,pedir la practica de pruebas,recibir notificacio-
nes, interponer recurscs y ejercer acciones contencioso administrati-
vas y de tutela,transigir,conciliar,recibir en nombre de la sociedad
desiptir, sustituir y reasumir este mandato. Para la celebracion

de cualquier acuerdo 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 g/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.-------~~----ss---ummscnnceeeen=--

CERTIPFICA

Que segun documento privado de fecha 7 de junio de 2000, imscrito
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.1.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.
7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficiente a KAREN FIGUEROA GARCIA, C.C.No.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 sus 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 relacicnados 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 suscribir en representacion de
PROCAPS S.A. 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 BuS VeCeS.------------ecceceeccccecccemec e sec s c—m-m—— - -

CERTIFICA

Que en esta Camara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucion, liquidacion o nom-
bramientos de representantes legales de la expresada sociedad.------
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CERTIPFICA
j:e su ultima Renovacion fue el: 31 de Marzo de 2,004, ------—=-----

informacion sobre embargos de establecimientos se suministra en
dertificados de Matricula, la de contratos sujetos a registro, en
ertificados Especiales.

l
NO CAUSA IMPUESTO DE TIMBRE EL SE IO

MARIBEL REYES OVIEDO
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STABLE COMPOUNDS OF GLUCOSAMINE
SULPHATE

The subject of the present invention is & mized salt of 3

Elucosamine sulphste snd sodinm chloride, a procem
for preparing this salt and the use of the sald st in the
prepamtion of pharmaceutical forms otherwise unob-

tainable, or difficult to obtsin, from glucoseamine sl- 1

phate.

Glucosamine snlphate is & well known and extremely
importani substunce in the trestment of rheumatic fe-
ver, arthritic and arthrosic complaints, both in the acute

and chronic faorms, and, generally, of all pathological 13

conditions originating from metabolic disorders of the
osteo-articular tissue.
The synthesis of glocosamine miphate was described

by Breuer in IM(Gm-Bﬂ.JI.!l!?).ulninﬂu-m

trial method is the subject of UK. Pat. No. 1056331,
U.S. Pat. No. 3,683,076 and Swim Pat. No. 525,861, all
owned by our Company.

However, until now, it has not been possible to elimi-

nate several unfavonmable properties of this compound, 23

specifically, its kighly hygroscopic nature and the fucil-
ity with which ita smino group oxidises if not com-
pletely sahified.

Itz melting point is above 300° C. and its sensitivity o
ambient relative lumidity, even at high temperstures
(as will be seen below) is practically negligible.

The method of prepamation of glucosamine-SP com-
prises ementially the steps of: dissolving dry particular
sodinm chloride under agitation in & quantity of distilled
waler which may vary between 3.3 snd 7.5 (preferably
6.3) times the weight of the sodium chloride itself, at a
tempersture of from 50" C. to 70° C. (preferably 60° C);
dissolving in the obtsined solution the stoichiometric
quantity of glucosamine sulphate at 2 solution tempera-
ture of from 35° C. t0 45° C. (preferably 40° C.), under
agitation; precipitating glucosamine-SP by the addition
of a liquid precipitant which is miscible with water and
in which glucosamine-SP has » solubility not greater
than Q1% (weight/volume), while operating under
agitation at a temperature of from 40° C. to 50° C. (pref-

These unfavourable properties give rise 1o difficultia 30 erably at 45" C.); completing the precipstion at a Jow-

and Jimitations in the practical use of gincosamine sul-
phate. For example, aral forms, such as tablets or cap-
sules, require anti-oxidents, such as sodiam hyposulph-
fle, to be present in their formulations, which sub-

The liquid precipitants which mey be used are, for
exsmple, acetone, ethanol, acetonitrile, tetrahydrofaran

stances, slthough blocking the oxidation of the amino 35 4ng dinzan, and are prefershly added in volumes of 5 to

group, leave the problem of the bygroscopic nature of
the sulphate umsolved; this necessitates the preparation
of these forms in environments with a relative humidity
not grester than 309, with results which are even then

unsatisfactory and with a sisbility Efetime which is

practically insufficient for their nse. Similar comments
apply to rectal forms (suppositories) which, even if kept
under dry, refrigemated conditions, degrade with con-
siderable rapidity.

delicate to prepare but which are sfficiently stable for
practical purposes. It s not possible to make freeze-
dried preparations since, invarisbly, products having

ﬂnmnﬂeﬂhcyofvllwlu’hnob-”

tained, which are thos practically oomable.
It has now been foond that it is possible lo stabilige
glucosamine sulphate by the formation of » mixed mit

thereof with sodinm chloride. This result i ceriainly s

surpriging in that it was not predictable thut a hygro-
scopic malt, such as glucosamine sulphate, might be
stabilised by sodium chioride, which is another hygro-
scopic salt.

The mized salt which is the subject of the pressat %@

invention and which will be called “glucosamine-SP™
for brevity, is constituted by an ionic Iattice in which
the cations are constituted by protonated gincosamine
and Na+, and the anions are Cl— snd S04™. these
cations and anions being distributed in a fsshion such
that the simplest formmla is 2 (CeH1NOs)*+.Nat.-
S04=2C1— snd the structural formula is:

7 (preferably €) timey the valume of the digtilled water
used for dissalving the stariing st To advantage, the
addition of the Haquid precipitant is carried out over a
period of .5 to 3.3 (prefersbly 3) hours, whensupon the
resulting suspension of glucommine-SP b maintained
for » further period, varisble between 12 and 24 (prefer-
ably 18) hours, under slow agitation, and at a tempers-
ture of from 253° C. to 35" C. (preferably 30° C.) in order
to allow both the complete precipiation and the correct
growth of the crystals. Once the necessary time has
elapacd, the reaction mass is farther cooled 10 a temper-
sture of from 0° C. to 10° C, (prefierably 3* C.) and the
glucommine-SP crystals are filtered off and dried in an
oven with air circalstion, for exxmple st a tempersturs
of from 45" C. to 65" C. (preferably 35" C.) for a period
of time which may very from 12 to 24 (preferably 18)
hours.

The glucossmine sulphate which i wsed with the
sodium chloride in the synthesis may be prepared sub-
stantially as described in Swiss Pat. No. 525,861, by
Eberation of the glucommine from its hydrochlorids in
an aquecus-alcaholic medimm, in the presence of tricth-
ylamine, and subsequent treatment of the obinined base
in an acetone medion with the stoichiometric quantity
of concentrated sulphuric acid 1o give the glucosmine
sulphate. In the patent cited above ethyl ether is used

¢s but, in industrial preparations on a large scale, it is pre-

ferred to nse acetone which is much less dangerous and,
moreover, yields a product with the same characterls-
tica =8 those described in sald patent.
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EXAMPLE 1
Preparation of glucommine-SP using acetone as the
precipitating agemt

75 ml diatllled water are lozded into a four-necked
flask of a useful volume of 750 ml, provided with a
paddle stirrer, a thermometer and a condenser and the
flask is heated to a temperature of 60° C. i an clectrical-
ly-heated bath, 11.68 g (0.2 mol.—M.W. 38.4) of sodium
chloride, previously dried to constant weight In an oven
at 70* C,, are sdded with moderute stirring (17010
revolutions per minute) and the mass is maintained
under agitation at 60° C. mntil the solid has completely
disolved, which takes sbout 20 minutes. As a general
rule, the gtirring sbonld be carried ont 50 ms to avoid
both the deposition of particles on the bottom of the
flask and their projection against the walls, since, in
either case, the dissolution would become mare diffi-
cult.

Once the solid has dissolved, the tempers-
mhmwwcmu.ugqlmw.

456.4) of glucossmine sulphstc {previously prepared
and maintsined in an environment with a refative hu-

5

midity not grester than 30% and a temperature not 23

sbove 15° C.) is added, the temperatore and the stirring
at 170=10 revolutions per minute bejng maintained for
the reasons specified above. During this stage a temper-
atnre sbove 45° C. could remilt in the product tuming

4
it is tranaferred 10 an oven with air circulation and dried
at 55" C. for 18 hours.
30.5 g (yizld 88.1%) of creamy white crystals with a
bitter taste are obtained.
The glucosamine-SP thus prepared has the following
characteristics:

Microussiyal for C13HagChNaNexB0ss;
theoretieal % %

25.14 8.0
492 490
a8 483
973-100.5% (aceording
o Blsom L. A-Morgan
W. T. ): Risches. )., 37,
124, (1933))
97.5-102.9% (by preciph
tation with BaCl; sod 13-
trullon with BDTA ina
medium made e with
NHj, in the pressnce of
the indicator eriochrome
hinck T - malicm rbodisonsie
F3)
97.5-100.5% {(argextometric
methad).
97.5-100.5% (flurma photom-
etry).

A

Chioride titre
Sodlem titre

yeliow while at a temperature below 35° C. The giuces- 0 Appcarsnce, Colowr, Smell: Crystalime powder,

amine sulphate would dissolve too slowly for practical

purposes.

Under the recommended conditions, the sulphate
dissolves completely in about 45 minutes, whereupon
the temperature is bronght 10 45° C. and the precipita-
tion is effected. At temperatures below 43° C. precipita-
tion occurs too quickly, with formation of crystalline
agglomerates which may encapsuiate some solvent and
impurities, while above 50° C. mn undesiruble yellowing
of the suspension may occur. The precipitation is car-
ried oot by uging 450 ! of acetone, which is added
dropwise over a pericd of 3 hours. In less than 2.5 hours
the precipitation occurs too rapidly, while a time of
more than 3.5 hours offers no practical advantages.
Stirring st 140==10 revolutions per minute is effected
during precipitation, ensuring a correct balmmce be-
tween isstion of the phases and formation of
the optimum quantity of nuclel for crysiallisstion.

Once the addition of the precipitating agent is termi- o

nated, the precipitation is completed and the preciptate
b conditioned by lowering the to 30" C.
and reducing the siirring mte to 100110 revolutions
per minnte for a period of 18 hours. Under these condi-’

tions a product with a high purity is obtained since the g3

temperature of 30° C. in the conditioning stage favours
the expulsion of sny impurities and the reorganisation of
the with jon of any iona remsiping in
salution, while the mild sgitstion allows the whole

precipitated mass 10 be maintained constantly in contact 6

with the solution without altering the uniformity of the
crystalline mass. The time indicated above is that neces-
sary 10 allow the completion of the processes described
shove. Afier 18 bonrs, the temperstare is Jowered to 3°

C. with the aid of an ice-water bath and the crystalline &

mass obtsined is filtered through a Buchner funnel
After the mass has been well squeeed in order to

remove the greatest possible quantity of mother-liquid,

40

45

tright cream colour, no smell and with & very bitter
laste. )

Solubility (at 25° C.—w/v).

This test was carried out by preparing ssturated solu-
tions of glucosamine-SP in varions solvents and deter
mining the concentration of the glucosamine by the
Elson-Morgan colorimetric method mentioned above.
Water: very soluble (~409%)

Methanal: slightly soluble (~ 19%)

Ethanal: very alightly soloble (~0.03%)

Acetone, acetonitrile, tetrahydrofuran, dioxan: practi-
cally insoluble (<0.01%).

Benzens, chloroform, carbon tetrachloride, methylens
chloride, ligroin, ethyl ether: insoluble.

pH-value:

The pH of an aqueous saturated solution of glucoss-
mine-SP at 20° C. is 3.0:£0.2.

Partition Coefficient (K): The partition coefficient X
of glucoszmine-Sp determined at 25° C, in a mixture of
phosphate imffer (pH G.B) with n-octsnol has s value
which tends to infinity.

Melting polnt: >30° C. (with partial decomposition
above 200" C.).

Specific rotation; [oJo™@=x4-523-0.1° (a1 equilibriom
in 109 aqueoos solution).

Weight Jom in drying: &50.5% (at 40" C./16-18 Torr
for 8 hours in the pressnce of miphar triozide).

EXAMPLE 2

Preparation of glucosnmine-SP using ethanol as the

precipitating agent

The procedure is as described in Example 1, with the
use of absolute ethanol instead of acetone. 48.9 g (vield
£3.3%) of gluocossmine-SP are obtained with the sxme
characteristics ss those described in Example 1.
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EXAMPLE 3 TABLE 2
Preparation of glucosamine-SP ::’::uﬁmil.rihuth e it 17 C et 43 BT
a -
i i : I Tme __-  miphme Ghucrammine-SP
The procedure is as described in Example 1, with the e
usc of acetonitrile instesd of acetope. 51.2 g (yield SOl Avemmocy | T = Appewnncy  Titre
89.39%) of glucomamine-SP are obtained having the S : :_m’* ' l:}:
characteristics described in Example 1. I’_-; : “:_H 1 99.0%
Exsmmple 4 1o @ : l‘.‘lz : I:ﬂ“
Prq:umd:l:-mme-m’ungmhydmfm ',: 6 :g : :ﬂ:
‘The procedure is as described in Expmple 1, with the 15 TABLE 3
use of tetrahydrofaran instead of scetone. 48.1 g (vield
$3.9%) of glucosmine-SP are obtsined heving the Ayt
characteristics describe] in Example 1. Oh n
3 ;:-} Apptatusce Titre A - : Titre
PPARMRALD
Prqnnumof.lma-ﬁl’mdmnthe 0 1 YT N 1012%
precipitating agent 3 1 4% I 101.8%
mpmedm--duibedlnﬁnmplel.wnhthe I: ; ;ﬁ: : 1::::
use of dioxan instead of acetone. 47.6 g (vield 83.04%) M 6 oot deter. 1 9.5%
of glocosamine-SP are obtained having the characteris- & ¥ H - 1 101.3%
tics described in Bxample 1. o £ ! %
In order to make clesr the difference in stability be-
tween the glucossmine-SP prepared by the method ‘TABLE 4
described above snd glucosamine sulphate (prepared as o, Bubilty of Clucommine SP and of Cocos-
duaibedinthewwbnlyuteds“ul'n.ﬂn. mine at 2% C. and AN
325,861), comparative stability tests were carried omt Ghucomming .
under verioms conditions of temperature and relative T L Clecomemine SP
humidity. (dzys) Apposrance Titre Appearance Titre
Two parameters were taken into considerstion for 35 g : g-:: 1 :;:
the evaluation, that is, the external appesrance of the 1 h ping ; ey
tested substences snd the percent titre of glucommine F 1 9939 1 99.99%
determined by the previonsly cited BElvon-Morgan colo- & 2 7% 1 100.4%
rimic method. - R
‘The external appearance of the glocosamine sulphate 40
was evalmated according to a scale of from 110 &, the
significance of which is as follows: TABLE 5
1: Microcrystalline powder of white-cream colour Btability of Glocossnine-SF and of COinocom-
2: Slight yellowing with formation of some lumps o T0ine suiphute i} 25" C. and 499 R
3: Marked yellowing with numeroms darker lumps 4 Olacomnive o
: Bright brown calouring end pasty consistency - — suiphate QOcommise 3P ____
&: Dark brown liquid. a 1 100.9% 1 %
Such » scale resulted not necewary for the glacoss- ., : { w,:",: : m
mine-SP since its appearamce remained the same in all E : :.;: : :}:
:amuindmm;lyﬂnldewlum;ndw ": : ”2 : "m"
The resalts cbtained are given in Tables 1 to 6. _—
TABLE | ® TABLE 6
Al e
mine narC RH
Time puipbute —Ghcosugian §P T E — CincommineIF
L Tire Appesrmce Tire @ (hows) Appemnos Thre Appestsncn Thre
0 1 nm ¥ 101298
? ) % ) 1m7% H | el 1 s
13 1 nI% 1 101.5% s 1 " 1 pm
0 1 993% 1 101.1% 8 2 %1% 1 101.2%
@ 1 ’i% 1 oA 65 16 3 LM 1 oot deter,
10 2 912% 1 019% 2% 4 “en 1 99a%
360 2-3 1% 1 10.1% 36 (] ot deter, 1 10K0.4%
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From the resolts given in Tables | to 6 it is clear that
glucosamine sulphate is a particularly unstable sub-
stance gince it is readily oxidised and strangly hygro-
scopic. The conditions under which it is kept are clearly
very imporiant (particularly the smbient relstive bu-
midity) and must be rigoroualy controfled. Only a1 tem-
peratures less than 15° C,, with s relative homidity not
than 309, can s stability of about 4 to 5 months
be obtained while at 25" C,, under the same conditions
of relative humidity, signs of ion are shown
even after about 60 days. Further, il the conditions of
tempersture and humidity are such as to be considered
nmﬂ”'cmmr.ﬂ)meﬁm-pddm
tion appesr even after 4 bours and the glucosamine
mlph-uhmplndydmpuad-mrhuely“

Ghmmmo-&l’ on the contrary, shows to be partic-
slarly stable to temnperature and bumidity and hence is
casy to preserve sud perfectly usable in pharmaceutical

techniques. From the tests described above it is seen 20

that, after one year at 25° C. and a relative humidity of
60%, it is perfectly preserved and further tests have
shown that, only by onder extremely drustic
conditions, that is at 40° C. and 85% relative humidity,

is it possible to observe a alight darkening of the coloar 23

and a slight of the glucosamine litre (about 3
to 49%) after about 12 months and this then remains
constart under the mame conditions of preservation for
* the subseqoent 12 months

PHARMACOTOXICOLOGICAL SECTION

Although there are marked differences in the physi-
co-chemical characteristics, the stabllity and the condi-
tions of preservation of glucomamine sulphste and
glucosamine-SP, their pharmatoxicological properties
are practically identical.

In confirmation of this, methods and remits of testing
l.behnolulmnnBcomanpormlly “in vitro™ and
Min vivo™ for their pharmacoblologicel activities, in

a

addition to results of acute toxicity tests carried out ou 40

two animal species by different methods of sdministra-
tion are given below.

BIOLOGICAL ACTIVITY “IN VITRO"
Stimmiation of the synthesis of glucosamino ghicanes
{GAQ) in mice-embryo fibrobiast cultures—evaluation
carried out by uptale of 35§
Fiboroblast are embryonic cells which, by successive
differentistions, give rise 1o different types of the con-

: 8
nective tissue and, consequently, of the osieo-cartilagi-
nous tissue.

Such cells thus provide a very useful experimental
maodel for the evaluation of any pharmabjologicat ef-
fects (both positive and negative) induced by substances
under examination on tissues resulting from this cellular
mtbstrate, and particularly on articular tissue.

Methods and results of a test relating to the uptake of
33§ by sulphated mucopolyssccharides (GAG), mainly
chondroitin-sulphate, both on the cellular and the extra-
cellular level, wherein the uptake of 1S is, conse-
queatly, proportional to the rute at which the GAG are
synthesised by the fibroblasts, will now be given. For
this purpose, primary cultures of mice-embryo fibro-
blasts (strain C57 BL/6 stCrl) were prepared by me-
chanical and enrymatic dissociation (m Trypsin Ver-
sene miviure-Micyobiological Amssocistes) of the em-
brycs taken from the mother on the 18th day of preg-
pancy. The culture mediom is the Bagle modinm modi-
fied by Dulbecco and supplemented with 15% of calf
foetus serum. The inoubation consists of
5% of carboun dioxide in air st 37° C. 24 bours after
innoculation, the medium is replaced by a now medim
tive precumsor (Naxy3¥S0y) for the messurement of the
synthesis both of soluble and tissne-hbound GAG; the
culture i left 1o incubate for a further 24 houss and then
the culinre medium {containing the soluble GAQ) snd
fibrohlasts (containing the tissae-bound GAG) are sepa-

The soluble GAG are isolated from the culture me-
dium by precipitation with a salntion of 3% trichloro-
acetic ackl in jce-water while the fibrobiast residues,
containing the tissue-bound GAG, after repeated wash-
ings with physiological sclutions, are dissolved im
DIMILUME or VERSENE.

The ity of 338 mncorporated both in the soluble
GAQ and in the tissue-bound GAG are evaluated by
the nanal scintiliation methods and expressed in cpm
{comnts per minute).

The tests were carried out five times for each sample
in order to allow the results to be evaluated statistically.

The results obtained are given in Tables 7 and 8.

TABLE 7
Sumulation of the production of solsbie GAC Is mics-embryo fbroblas cultares.
—Evaloation by optae of 3

A%

Cose. _____ Sohblp OAG systhesin{inequn) = over

SUBSTANCE Grmh) Avarge ae ) gD o B @ sia
Untresiad coatruls - NNLEGE — - 0
Hucopmnine salphaie 10 2+9 1217 N& -~ +243
Glecrasmine soiphate 50 11430 = 1108 433 <001 — +%40
Olkcommine miphate 100 201211 19 <0Mm — +Ta2
Oloctmmine- SP 1% WETE 099 NS 04 NS +158
Okecommize-SP Qs 1Mo+ 1201 M <00l 080 NS +1183
Qhucommenine-SP 1259 120 M7 410 126 NS 41103
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TABLE &
Sumyixation of the proshuction of fasc-txemd OAQ In mire-embryo
calimves. 5 of g

AR

Conc. Solpble GACG Symtbeshs {in cpm) over
SUBSTANCES (y/m) Averege + se ) gl o g atet
Untrested coutrols - 4600 = 664 | — — - - +0
Cheommbe solphate 10 Q10+TH 148 NS ~— — 417
Ghronmine mipimtz %0 SN0+ 100 1M <O — — 4158
Olocomaine sulpbate 100 9ll0x=8® 4Mm <001 +0.7
Gheonmming-SP 1299 06 0S0 NS 073 NS 4113
Ghsmmine-SP Q%N To:611 3 <00l 037 NE +662
Olhemmine-SP ¥ 22041295 250 <003 0 NS 4T
Notes to Tables 7 and §: 40 femple albino rets of the Sprague Dawley strain,
Themﬂmulwuﬂamw-evdwhyﬂnh hnvhgawughtd'lbautlaog.luhdwldadnnndnn
dent “t™ test, into 5 groups of § animals, were used.

Thus, the Student *t™ values relating 10 the compari- One group of snimesls was used ss a control. The
son between groups of values under consideration are  other 4 groups were treated orally with 300 md 600
pmmthecn!nmhﬂddnuduwhﬂeeohmu mg/kg doses of glucosamine sulphate snd 375 and 750

headed p) and p; repart statisticsl pml:bllﬂ:sﬂmﬂ:e mg/kg doses of glucommine-SP (corresponding respec-
compared groups of values belong to the same populs- Mym!@uﬂmmykgofglnmhenﬂpm).
thom. After the subcutaneous implant of 2 cotton pellets
Hence the notation N.8. indicates that the groups of  each having a weight of 20 mg into the dorsal region,
nhumpndmmﬁmnmmtof” the animals wore administered daily, for 4 comsecutive
view, significantly different. days, with the substances under examieation in the
It i amumed, however, that two groups of values  doses vuul:uw.
compared are siatistically different when p, in depen- Al the oftheumt.thsnmlmnm
dence on the value “t" and the degrees of freedom, i3 taken from the snimals, which had been killed by pro-
0.05. 3p longed spmestheshs with ether, and were dried in &0
(1) t1 and pq rulzte to the comparison between treated  oven at a temperature of 60" C. for 24 hours and were
groups and non-{rested controls then weighed.
{2): t3 and p; reiste to the comparison between groups The results obtained are given in Table 9.
TABLE 9
AniHnflamsostory acilvity of giocosmine solphms snd glocommine-SP b the
—_— et for grevolowe fomcotmpellcfovets
Deae Adu-m“ : %
TREATMENT Ovengs £88) 10 p() ot g Iahittion
Unirested controls - 1431 % 119 - - = = 3D
Glucoamine solphss 300 912108, A1 <OB — — Q9
Ghacssmine snlphate 400 T E 7Y 58 <00l = - s
Glusossmine-SP 7N 9.6 + 107 i <capl 012 NS WY
Cloccsmine-SP 7505 640 = 70 647 <001 03 NS 330

Nok w tabiln
Tha emuingn of 1) ) aew tey e = oW for Tubim 7 and 8.
L T ﬂ‘ua-;—l:gam“d_gﬁnw

treated with equal doses, that js:
Glnenmiunlphmlo-y/ml.dwine-srlu
) 12.5. &.I;dl:‘ll;s y/ml of glucossmine solphate. % m:ﬂliﬂll’;fllmlm:(l)ﬂ)lﬂmﬂlm-m
Abbreviation meanings for Tables 7 and §: given for Tables 7 and 8.
Tml”m (3% 375 and 750 mg/kg of glucossmine-SP correspond
‘L'a"ﬁ‘:m""": i to 300 and 600 mg/kg of glucosamine suiphate, re-

. . 55 spectively.
From the resplts given in Tablea 7 gnd § it can be seen From the results given in Table 9 it can be seen that

that ine mul and SP, at the :
beme soocentratons, pave the s acovity i simnar,  Socottine wlphetskd ghecomine S alo have the

ing the synthesis of both soluble and tissue-bound GAG Hmpru:iﬂy.hthemm'themwb-

by mice-cmbryo fbroblasts. 60 stances are equivalent from a pharmacological point of
PHARMOCOLOGICAL ACTIVITY “IN VIVO”" view.
Anti-inflammatory activity in tests on granvloms ACUTE TOXICITY

The test cousists of evalunting the capacity of the 63 mm“mnwmdnﬂ
substances under exsmination to inhitét the formationof g, subdivided in groops of 10 animals (S females snd 5
greouloma following the subcutansous implantstion of  males) were wed for each dose and for ench method of
extraneous bodies (in this case, cotton pellets). adminigtration.
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The methods of administration were: oral by means  pharmaccutical preparationa containing glocosamine-
of gestric probe, intramuscular and endovenoug into the ~ SP will be given below. It should be noted that they

caudal vein. differ from the formulations described in U.S. Pat. No.
The observation time after administration was 10 3,863,076 for pharmacentical forms containing glucos-
days. 5 amipe soiphste in that they do not include stabilising or
The doses used and resuits obtained are given in  preserving ingredients or anti-oxidants since they pres-
Table 10. nln!)prd:lmwlthre'udmthurmmn pres-
TABLE 10 ervation or stability.
Acxe tonicity of glocommine siphwie snd gincommineSP |3 PREPARATIONS OF PHARMACEUTICAL
_M;;%_r_ FORMS FOR ORAL ADMINISTRATION
Mahod of  sduin- mer- 1. Capsulen:
Adminisre. Isteved - Dly
SUBSTANCE tion (oa/kg) iy  (mg/kg)
Olocommine miphsts  Oral 5000 [} »5000 15 Giscommine-SP M4 mg
Olncommine ssiphate  fotrs- 3000 0 > Mabae march 0 =g
moecuinr Lacttne U3 mp
Olocommine sulphata Endove- 1500 ] > 170 Magnesiurs sisarate S mp
nous Tale 15 mg
Olucossmine-SP Oral ﬁ:} : >g
ih:;hr ! > » The components are mixed until & homogeneous
Olcommine-SP Emiove 1873500 0 > mixture is obtsined, sieved throngh a 30-mesh sieve and
= filled into a capsule of gelatine.
t'hlum-m-wdwmnlnm-um Each capsule contsint 410 mg of powder, cosre-
/i of ghucacamton salpher, respoctvdty 55 sponding 1o 314 wg of glocommine-SP.
B. In Tale 2 Tablets:
Dawley albino rais having an average
weight of about 150 3, subdivided into groups of 10 rE—— N
animals (5 males and 5 females) were meed for each dose o ' 4;2
and for each method of administration. 30 20 =g
The methods of administration were: oral by means 0"'“"::"'""'"‘" 10 wg
of a gastric probe, intramuscular and endovenous into -hmu y mg
the candal vein. Magnesinm stenrmta img
The cheervation time sfter administration was 10 Tale 4mg

The doses used and the results obtained are given in . .
Table 11. M’Ihglm-ﬁl’._thepulyvm
TABLE 11 the paste i dried at
Aoute tosicity of glucomming sipbste sl gincommine-3P mwammmmw.

Moz dose mixtare is homogeneous.

e ™ bl The mixtwre is then compression-moulded to form
SUBSTANCE tion (mp/kg) ity (mg/kg tablets having & weight of 400 mg and contining 314
Giuoommine sulptute  Oral 000 o >soo 45 8 of glucosamine.SP.
Gincommine sulpkste  Istre- 3000 0 > 3. Dragfes:
Olecommine siphste Endove- 1500 ] > 1500

O Glucosaming-5P M mg
Qlocossmine-£§7 Oral G250kt 0 >aw Sizize march 204 g
Glhucommine-SF imre- srsolh 9 > g Palyvinyl pyrolidase 64 mg

masculsr Glycaryl monostexrats 119 wg
Gluctesmine-JP Endove-  1TX1} 0 SIS Mathyl-celinloss 16 my
- wom Swarko acd 4 mg
mraem“dm—ommmm-‘m Silicon dioxide ﬁ ::
. 35 Tale 909 mg

As may be seen from Twbles 10 and 11, even at levels Culctam curbomsta g:
of acute toxicity, no differences are found batween Magueninm wasrete 5 mg
glucossmine siphate and gincosamine-SP. For all the Shellae 167 =g
methods of administration and all the speciea of aximals Castor ofl 035 mg
tested, both bave such a low toxicity that there is 0o 60 T“Tu o:"
mortality even with very high doses, o that it is GEff}- beeewree. -
cult to establish exactly a precise DL .
Tlleflatlllt.luen-mina-m'hnthemyhu- The glocossntine-SP, siarch, polyvinyl pyrraolidone,
monostestate,

i
]
¥
!
1

nglmenlphmnudﬂrthtﬂn , 65 ﬂummhﬂemnﬂ:dmﬂm
Mhmiumduﬂﬂtynduofm sicved throngh s 30-mesh mieve axd compression-
tion, represents a clear progres in the state of the art.  monkded to form cores of 392 mg. The prepared cores
Accordingly, s meber of exemples of formulations of  sre coated, in an enrober, with a sospension of talc,
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magnesivm stearate, shellac and castor oil in 95% etha-  plucossmine-SP, at the concevtrations ueed, is about 3
nol and subsequently dried for 12 hours at 35° C, and therefore is physiologically

unaccepisble.

Primary dragées of 415.7 mg are obtained which are In order to achieve a physiologically tolersble pH it
further conted with & previowsly-prepared aqueous sis- is necessary to 2dd & buse (such as diethanolamine) with
pension containing the ssccharose, falc, calcium car- 3 Somsequent liberation of the amino group of the ghicos-
bonate, gum arsbic and titenium dioxide. After drying ~ &mine Which, as stated above, is readily decompoasble.
at 30" to 35" C. for 12 hours, dragées of 603.95 mg are mfmmofo?hll:gﬁm:_mde_dplpof
beained which are finally polished with the beeswax. plials, the contents of w are mized immedistely

e 7 e 314 o I S o L) 7
PREPARATION OF PHARMACEUTICAL ical, and thus tolersble, piL
FORMS FOR RECTAL ADMINISTRATION 2. Freeze-dried preparation
acossmine 8P 15 Ghaccmmine-SP
S eyl piycerides 1504 - Lidocaise bydrochioride m;}:, -
Polysorbites moscstesrate 0 mg —
Ditllied HyO 0 =g

dm f m":ahnnvﬁ.ldw:dh o et o
. - . 30 ile water for inj under an inert gas
T""’“""""?"‘."?“&“""'“‘."‘?"""c- blanket through a membrane filter with a porosity of
under constant agitation; still under agitation, a previ- g 45, 4 freeze-dried im small flasks. A white solid
- ously-prepared mixture of water and polysorbitan mon-  ggue i obtained which, in use, is dissolved in 2 ml of
ostearste is added and fimally the glucommine-SP,  gierjle water for injections within a thne of not more
Mumymmm-mmdu than 30 seconds (pH 6.8).
from 5 to 20 microna, is added. We claim:

The mixture is loft under agitation for 30 minutes, that 1. Mixed malt of glucosamine sulphate and sodivm
is untl complete dispersion is achieved, then ht is in-  ehlovide corresponding to the formula:
Jected into polyvinyichloride shells which, after cool-
Ills.ulluled.

0
Suppositories welghing 2000 mg, containing 314 mg CHOH
of glucoszmine-SP are obtained. 0 —\on
PREPARATIONS OF PHARMACEUTICAL ) !'.,, TNt SO0

FORMS WHICH CAN BE USED FOR .
INTRAMUSCULAR, INTRAVENOUS, |
INTRA-ARTICULAR INJECTIONS H LI

! nldnnudnltbun;mﬂnformdlmllmpowdu
£0 having & melting point above 300" C.

Phial A: 1.Pmeufortllprq:£mofthemhdnltof
Glotosine-5P s glocomming sulphate and sodinm chloride according 10
Lidocsine m:: claim 1, charscterised by the sicps of:
HzO for injection to make 1m (n)dunlmdryndlmdllu‘ldemSSmT.Spum
Pyisl B: 43 by weight of distilled water for every part of so-
Dicthanalanize % mg dium chloride st s temperature of fram 50" to 70°
HyO for injection w0 make 1 ml C. under

sgitation;
(b)dudvn;nthznhh;lobﬂnndmnep(n)th
stoichiometric quantity of glncosamine sulphate st
The msrndthshdmhehydmhhﬂe tion;
md:lnlvdmmmthemm (c) precipitating the mixed sslt by the addition of a

under agitation, filtered nnder blanket through Heuid precipitant which is miscible with water and
.mﬂum.p,:;?w_“m in which the mid mixed salt has 2 solnbility not
nced into 3 m! phials which re finally serilised at 1157 45 o et of from 40 C. 135 €
to 120° C. for 30 minutes in an aumoclave with & steam agitation st & SEmperatote | 0 %
current. (d) completing the precipitation by lowering the tem-
perture of the mixtare; and
PREPARATION OF PHIAL B (e) recovering the precipitated mixed salt.

R l.mlsruculduhnnl,whﬂanth:llqlddmﬁ-
The dietbanolaming is dissolved n water under agita- ¢ scetone, ethanol, acetonitrile, tetrshydroforan or
tion in the proportion indicated, filtered under inert gas m

blanket through a membrane filter with a porosity of 4. The process of clsim 2 or 3, wherein the liquid
0,45, introduced into | ml phisls which are finally sterl-  pracipitant is sdded in & proportion of 5 to 7 parts by
with a steam current. & period of fram 2.5 to 3.5 houra.

Pairs of 3 ml and [ m) phials are obtained, the con- 5. The process of claim 3 or 3, wherein the recovered
tents of which are mized immediataly before use. This  mixed mailt is dried in sir-ciroulstion oven at 43°-65° C.
recourse & due w the fact that the natural pH of L
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571 ABSTRACT

A method of preparing a therapeatically active crvsialline
form of plucosamine rulphate which is stable a1 umbicnt
temporaturc and humidity and cosresponds (o the empirical
formula:

m

AMYS02 21

L !

in which M represents a melal selected from Lbe proup
consisting of Na, K, Cs, Mp,

xwl| il y=2, and

x=2 if y=1,
wherein glucosamine hydrochluride and a sulphate of o
metal sclected from Na, K, Ca, Mg ane reacted in the
rloichiometric ratio defined by lormula (1), in an aqueous
solvent, and the stable crystalline form is precipitated by 1he
adklition of a liquid precipitating agent miscible with water.

5 Claims, No Druwings
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1

METHOD OF PREPARING MIXED
GLUCOSAMINE SALTS

BACKGROUND OF THE INVENTION

L. lield of the Inveantion

The presont invention relates 1o a novel and advantageous
rethod of aynthesizing mixed plucosamine salts, including
in their formula, prolonated glucosamine and an alkali-meta)
or slkaline-carth ion such as sodium, potsssium, calcium or

magnesivm as eations and chlorides and sulphatcs as nega- 19

tive ions.
The mindmum cmpirical formula of the sbovs mentioned
salix may be represented as follows:

' cwou |

Y10

XM*S0-2201-

1 NIL®
h [

whercin

M rupresentia Na, K, Ca, or Mg and

X1 il ym2

xw if y=1
Thess mixed xalts are in crysislline form with melting poims
sbove 300° C. and arc stablc at ambcnt tempemture and
humidity.

2, Rackground Information

Glucosamine sulphate ix 8 well known subsiance which is
cxircmely important in the treatment of hoth acute and
chronic rheumatic and arthritic diseases and arthmsis and, in
fact, in all pathological cuaditions originating from meta-
holic dysfunctivms affecting bone and joint tissue.

‘I'm synthesis of glucosamine milphotv was deseribed by
Breuer in 1898 (Chem. Ber. 31, 2197) and an industrial
meihod forms the subject of GB 1.056,331, of US. Pat. No.
3,6R3,076, and of Swiss patent 525, 861,

Iowever, this substance has some disadvantapes, such as
the fact that it i highly hygruscopic, and the casc with which
the amine group is oxidized when it is nol cumpleicly
salified, which render it practically impossible to use in the
preparation of pharmaccutical forms for uss in human
therapy.

Oral forms such as tablets, capsules and powders there-
forc require the presence of antioxidanis in their
focnmulations, but these do nut solve 1he problem of hygro-
scopicity; it is then noucssary (o propors these forms in
eavironmenis with » relative humidity no greater than 30%,
with still unsatisfactary resulis, the instability of these forms
over lime rendering them practically impossible 1o use.

Similar remarks apply 10 recial forms (Supmmitories)
which degrade very quickly, cven il kept in dry and refrig-
¢raled environments.

Injectable forms are sufficienily stable for praclical
purpasaa, bowever difficultics apply to their prepanation. It
i5 ool possible 1w prepare lyophilimd forms bhecavse,
invariably, one oblains products which have the appcarance
and conaistency of viscous oils and, ss such, are practically
unusable.

The problems of glucrmamine sulphwle, which e such as
1o preclude its practical use for Ireaiment in man, wers
overcome by lhe invention of glucosamine-SP and of the
method of preparation thercol described in US. Pat. No.
4,642,340,

3%

45

ix

2

CGlucisamine-SP ix a mixud salt in the furmula of which
protonaled gluctkamine end the Na* fon appear as cations
and the chloride and the sulphate jvns as anjons, according
(o the following cmpirical formula:

2Na*.50y-, 201

This is a non-hygroscopic, crysinlline substance with &
melting point above 300° C., which is stahle in normal
conditions of temperature and relstive humidity. It also has
pharmacologicsl properties practically identical to those of
glucnsamine sulphate with the advantage of being vaxily
usable in the proparation aof oral and parenteral pharmacu-
tical forms for v in human therapy.

The method of proparation of plucosamine-SP described
in U.S. PaL. Na. 4,642,340 consisis essentially of dissolving
glucosamine sulphate and sodium chloride in distilled water
and separating the plucosamine-SP by the sddition of water-
soluble liquid precipilating sgents in which glucrsamine
sulphate has » solubility po preater than 0.1% (whv).
Acetone. cthanol, acotonitrile, tetrahydrofuran and dioxanc
ure mentioned as precipitating agents in the examples,
Morcover, in the patent, the volumetric ratins between the
solvent and precipitating agents, as weell ax the other reaction
parameicrs xoch as iemperaturcs, contsct times e stirring
speeds, are sirictly fixed.

The glucosunine sulphate which is used as the Maning
product in the synthesis of glucoxamine-SP is in tuen pro-
duwced from plucosamine bydrochlaride, sccording ki Swiss
patent 525, 861, by a synthesix which conxists cssentially of
two sieps which can be summaerised as follows:

1. Liberation of the alphs form of glucosamine from s
salt with hydrochloric acid in an aqueous-alcohalic
medium, in the presence of tricthylamine.

2, Salification of the alpha form of gluamamioe with the
soichiometric quantity of sulpburic scid in an ethyl
othor niedium to produce glucosamine sulphate.

The cntire prowess which leads to the synthesis of
glucosamine-S¥P, described in the patent ULS. Pat, No, 4,642,
340 from glucosamine hvdrochlaride can therefare be rep-
resenled schematically by tho following 3 steps:

CusCHI CuzOH
aA © on el uf™ ©on
)
@ an o W c uf e
1o 1] 1) I
I NMK U NH;
Gilucommine 1107 hask: | ¢ |- Glucomamrine-11:0

131
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SUMMARY OF T1IE INVLENTION

The prescnt patent application describes a novel method
of synthesising mixed glucosamine salts, amongst which
glucosamine-SP is also included. It has the sdvantuge of
producing this subsiance and its analogues, in the molecular
formula of which nol only sodium but other alkali-metal and
ulkaline-curth clomonis such as K, Ca und! Mg may appear
alternatively 2s cations, in a single siep from glucoramine
hydrochlorick:.

This method avoids the sieps of liberating the hasic
glucosamine from its hydrochloride and subsequemt salill-
cation with sulphuric acid, rendering unnccessary the labo-
riows methed of preparing glicosamine sulphate which is
used as the starting, product in the synthesis of glucosamine-
S

In the muthod of the preseal invention, as delined by the
appendil claims, in place of plucosamine sulphate and
sodium chloride, the stafting products are glucosamine
hydrochloride and the sulphate of the meial 10 be inserted in
the compusition of the mixed salt.

When reacted in the cormeat sloichiometric ratios and in
reaction conditions similar 1o those described in the U.S, Pal,
No. 4,642,340, these pive rise dircctly 1o a product which
corresponds exactly 10 glucosamine-SP, in tho case of a
combination of gluciwamine hydrochloride and sodium
sulphaic, or to ao analogue thercol in the case of 2 combi-
oation of plucosamine hydrochloride amd the sulphate of
anotber of the alkali-metals or slkaline-carths already area-
tioned. ‘The techoological propress associated with the
method of the presenl invention is very clear in consider-
ation of the advantages which it ollers in comparison with
the current siale of the art.
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These alvaniages may he summarised as follows:

1. Untike glucosamine sulphate, plucossmine hydrochlo-
ricke is a siable subsiance and dnes not therefore require
particular precantions as far as ils storage is concerned,
in terms cither of time or of’ wempurature and humidity.

2. Costs arc Jower in terms of solvents and rcegents (the
synthesis stans dircctly rom ghicosamine hydrochio-
ride withoul the need 1o synthesia glucosamine sul-
phate [rrm glicosamine hydmochinride, in a vicious
cirele).

3. Encrgy coals are lower (again for the reasons given in
point Na, 2).

4. Therc i less wear of the equipmen (again for the
masonk given in puint No. 2).

5. Lesy Jalwur is used (the procass inkes place in o single
sicp rather than in three stcps).

6. A practically quantitative yield is oblained.

DLESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred method of preparation according In the
present invention comprises cexentially the sieps of disaolv-
ing the preselecied sulphaie, with stirring, in a quantity of
distilled water variable hetween 4.5 and 6.5 (preferably 5)
times the weight of the sulphate, at 8 wmperature no higher
than the boiling paint of water, then reducing the empera-
ture so that it does not exceed 60° C. {preferably SU* C.),
adding 1he swichiomelric quantity of glucosamine
hydrochhoride, again with stimming, keeping the tempemiire
constan! until it is fully dissolved amd, again with stirring
and with the temperature being kept consant. precipitating
the mixed glwusamine salt by the addition of a liquid
precipitating agem which is miscihle with waicr und in
which the mixed glucusamine selt has a solubility no greater
than 0.1% (whv).

For cxample, aceione, ethanol, acetonitrile. tetrahydrofu-
ran and dioxans may be ured as precipitating agems sdded
in volumer 5-7 (preferably 6) times greater than the volume
of distilted waler used 10 dissolve the starting salts. The
precipitating agent is advantageously added over a period of
2.5 10 3.5 (preicrably 1) hours, sfier which tdw rexulting
suspension of the mixed salt is kept, with slow xirring, for
a further period ranging between 12 and 24 (prelcrably 18)
hours at a iwmpurature of hetween 25° amd 35° C. (preferably
A" C.) 1o permit both complete precipitation and the comect
crystal growth,

When the necessary period has clapsed, the reaction mass
ix coolod 10 o temperuture of between {° and 10* C.
(preferably 5° C.) and the mixed salt thus vbtained is Nliered
out and then dried in a fnrced-air oven af a lemperature of
berween 45° and 65° C. (prefemably 55° C.) for a period
varisble between 12 and 24 (preferably 1K) hours,

EXAMPLL 1

Pregaration of glucosamine-SP with tbe ure of
acetone as the precipilaling agont

75 ml of distilled walur were jvaded into a four-necked
flask with a uaable capacity of 750 inl, with a paddic slirrer,
thermometer and condenser umd the lemperalure was
brought 10 A" C. by means of aa cleciric heating bath. 14.21
g (0.1 moles - M.W. 142.06) of sadium sulphate previously
dried 10 constant weight in en oven at 70* C. was sdded with
moderate flirring (170 +/-10 revolulions per minute) and the
mass was kept al 7(° C. with stirring until dixsolving was
complele, which was achieved in ebout 20 minutes.
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Upon completion of the dissolving, the iemperature was
reduced to S0P C. anl 43.13 g (1.2 moles - MW, 215.64) of
ghicosamine hydrochloride was added. the temperature
being kept conslant and stirring being maintained at 170
+/=10 revolutions per minute.

At this stage, a iemperature greater than 60° C. could lead
to yellowing of the reaction mam with a reduction both in
the yickl and in the purity of the (inal mixed sah,

In (he conditions recommended, complele dissolving was
achieved in about 45 mimutes, after which tho lemperature
was brought 1o 55° C, and precipitation was then carried out.

At temperatures below 50° C. oo rapid & precipitation is
brought about with the formation uf crystalline agglomer-
tions which may incorporate solvent and impurities, whercas
above 60° C. undesirable ycllowing of the suspension may
occur. The precipitation was effected with the use of 450 cc
of acciono which was dropped in over a periad of 3 hours
(with law than 2.5 hours the precipitation is (oo rapid and
wilh more than 3.5 hours there are no practical advantages)
ard with stirving at 140 +/-10 revolutions per minute, which
ensured Lhe correet eyuilibrium hetween homogenisation of
the phases and formalion of the optimal quantity of crysial-
lisation socds.

Upon completion of the addition of the precipitating
agenl, the separation was complete and the precipilate was
conditivned by reducing the temperature to 30° C. and by
reducing 1he stirring speed 0 100 +/~10 revolutions per
mimuie, for a pericd of 18 hours.

In these conditions, » product ul bigh purity was produced
since the mperature of 30° C. favours the expulsion of any
impurities and the roorganisation of crystald in the condi-
tioning rtage with ahsorplion of any iomt romaining in
solution, whilst the gentle lirring cosbled the ¢atire pre-
cipitaied mass to be kept constanily in contact with the
salution withoul alicration of the uniformity of the crysal-
linc mans.

The lime indicated shove is that required to allow the
processea described ahove 10 be completed.

Alcr 1R hours, the icmpersiure was reduced 10 5° C. by
meanz of » watcer-icu bath and the erysialline mass obtained
was [llwred out with a Buchuer filter.

After the moisd filier cake had been well presged in onder
10 eliminate as much solvent as passible it was transforred
into » forced-air ovon and dried a1 55° C. for 18 houn.

55.1 g (vield 96.1%) of creamy-while crysals with a
bittcr flavour were obtained.

The chemical and phyzical analytical characterintics of the
glucosamine-SP obtained as described in Example 1 can be
supcrimposed perfecily on those described in U.S. Pat. No.
4,642.340.

These charactierintick arc: Microanalysis for
C1 :' IgCI:N:N.:SO fre

% theoretical % found
Carhon 25.14 5.1
ydrogen 490 ANG
Nitogan 448 497

Titre of glucosamine: 97.5-1025% (potcatiometric titre
with NaOH in an aqueous medium).

Titre of sulphates: 97.5-102.5% (complexometric litre with
EDIA in an NH, baxic medium after precipitation with
MaCL).

Titre of chlorides: 97.5-102.5% {argentometric lilre).

15
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Titre of scxlium: 97.5-102.5% (in atomic shsorption)
Appuarance, colour, odour: Crystalline powder of pake
cream cnlour, ndourless and with a strongly hitter flavour.
Solubility (25" C. - wiv) Vory soluble (about 407%): Water
Slighily soluble (about 17%): Methanol Very slightly soluble
{about 0.03%): Ethanol Practically insoluble (<).017%);
Actiope, acctonitrile, tetrahydrofuran, dioxane

TInsoluble: Benzene chlomform, carbon 1otrachloride, mcth-
ylcne chloride, ligroin, ethyl ciher.

pH: The pH of a saturated aqueous solution of glucossmim-
SPs120°C. is 3 +/-0.2

Partition coeflicient: The partition coeficient of
Glucosamine- SP determined at 25° C. in phusphate bufler
{pl! 6.8)/n-octanol han a practically infinite value,

Mching point: >300° C. (with partial decomposition above
200° ().

Specilic Rotation: 52 +/-0.2" (in equilibrium in 1{¥6 aquu-
ous solution).

Rocntgenogrephic invostipation carricd out both on
samples of plucosamine-SI' preparcd according 1o the
method described in the present paten! application and on
samples preparcd according to the U.S. Pal. No. 4,642,340
sbowed that there was no difference hetween the two sub-
sfancess from a crystallographic point of view,

la fact, upon ¢xaminstion, the angular values and (he
intensity sequences of the dilfraction patterns (Debye) of
powxlers of the xamples of the iwo types could be superim-
posed perfectly and were iherefore indistinguishable.

EXAMPILE 2

Preparation of glucosamine-S¥ with the use of
ethanol as the procipitating agent
The method described in Example | was followed with
the usc of sbswluic cthanol insicad of accione. 543 g
(94.7%) of glucosamine-SE having the same characweristios
as described in Example | were obiaimd.
EXAMPLE 3

Preparation of glucosamine-SP with the use of
acctonitrile as the precipitating agent
The method described in Examphke 1 wax followed, with
the uso if acelonitrile instead of acetone. 55.3 g (96.5%) of
glucosamine-5P heving the same churucteristics as
described in Exomple 1 were obtained.
EXAMPLE 4
Preparation of glucosamine-SP with the use of
tetrahydrofuran as the precipitating agent
‘The method described in Example 1 was followed, with
the use of tetrahydrofuran instead of accione. 53.7 g (93.79%)
of plucosaminc-SP having Ihe same chanacleristics ax
described in Example | were vblained.
EXAMPLE 5
Prepanation of glucosamine-SP with the use of
dioxane as the precipitating agent
The metbod described in Lxample | was followed. with
the use of dioxans instead of avclone. 534 g (93.19) of

glucosamine-SP having the same characieristics an
described in Examplo 1 were oblained,

EXAMPLE 6
Preparation of the mixed salt starting with
plucrmamine hydmchloride and potassium sulphate
Exactly the sann: methad as deseribed in Example | was
followed, the saddium sulphate being replaced by 1743 g
(D.1 moles - M.W. 174.3) of potassium salphate.

132
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S89 g (yicld 9723%) of creamy-while crysials with a
bitter favour and having the following chemical and physi-
cal soalytical characteristics were obtained: Microanalysis
for Cy:Ho CLNLK SO,

% theoretica] % found
Carhen um 2254
Hydrogea 4.6 4.60
Nitrogsn 4.83 4.67

Titre of glucosamine: ¥7.5-102.5% (potentiomwetric titro
with NaOH in an aqucous medium).

Titre of sulphatex: 97.5-102.5% (complexometric tilre with
EDTA in an NH, basic medium sficr precipitstion with
BsCL).

Titre of chlorides: 97.5-102.5% (argentomnetric titre).

Titre of potassium: 97,5-102.5% (in alomic ahsorption)
Appesrance, colour, odour: Crysialline powder of pale
cream colour, odouress and with a strangly bitter flavour.
Solubility (25° C. - wjv):

Very soluble (about 40%): water

Slightly roluble (about 175): Methanol

Very slightly soluble (about 0.03%): Ethenol

Praclicully insoluble (<0.0L%): Acctune, acetonilrile,
tetrabydrofuran, dioxam:

imsoluble: Benzene, chloroform, varbon eirachioride, meth-
yleoe chioride, ligroin, cthyl ether.

pli: The pll of a saturated aqueous solution of the mixed salt
a 20" s 3 =02,

Partition coeflicient: The partition enefficicnt of the mixed
salt determincd at 25° C. in phosphaie buffer (pll 6.8)/n-
octanol has & practically infinite value.

Melting point: >300° C. (with partial decomposition above
200° C).

Specific Rotation: 49 +/-0.2° (in cquilibrium in 109 aque-
ous solutiun}.

LEXAMPLE 7

Preparation of the mixed sah from ghucosamine
hydrochloride and calcium sulphate dihydrate.

Exactly the same method as described in Example 1 was
followed, the sodium sulphate being replaced by 15.42 g of
calcium sulphate dihydrate (0.1 moles - M.W. 154.16).

55.6 g (yicld 98%) of crcamy-whilc crystals having the
following chemical and physical analytical characieristics
were obtained: Microanalysis for €, Ho,/C1.N.CaS(),

% thearetical % found
Cuthun 540 25.20
Hydrogen 497 507
Nitrogan 494 487

Tire of glicosamine: 97.5-102.5% (potentiomelric tlive
wilk NaOH in an agueous medium).

“Itre of sulphaies: 97.5-102.5% (complexormelric litre with
EDTA in an NH, basic medium aller precipitation with
HaCL.) .

Titre of chlurides: Y7.5-102.5% (argentmetrie litre).
Tire of calcium: 97.5-102.5% (in atomic absarplinn)
Appearance, oolour, wdour: Crysialline powder of pale
cream culour, adourless and with a strongly bitter Mavour.
Solubility (25° C. - wiv):

Very soluble (aboul 40%:): water

IS
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Slightly solubk (about 1%): Methanol
Very slightly soluble (about (1.03%): Cihanol
Practically insoluble (<0.01%): Acetune, acetonitrile,
icirahydrofuran, dioxane
Insoluble: Benzene, chlorafnrm, carbon tetrachloride, meth-
ylene chloride, ligroin, ethyl cthor.
pl1: The pll of o saturated aqueaus solution of the mixed xalt
n20°C 53 H-02.
Partition cocficiem: The partition coeflicient of the mixed
salt determined a1 25° C, in phosphate buffer (pH 6.8)/n-
octanol has a practically infinite value.
Meching point: >300° C, (with partial decomposition shove
20° C).
Specific Rotation: 525 +/-0.2% (in cquilibrivm in 0%
aquonus solution).

EXAMPLE 8

Preparution of the mixed salt from plucosamine
bydrochloride and magnesium sulphate
bepabydrate.

Exactly the sainc method as described in Example 1 wax
followed, the sodium sulphate being replaced by 24.65 p
(0.1 moles - M.W. 246.49) of magnesium sulphate hepiahy-
drate,

52.2 g (94.6%) of creamy-while crystals of bitter flavour
and having the following chemical and physicsl character-
istics were obuained:

Microanslysix for C,.H,Cl.N.MgSO,

5 thooretival % found
Carbon u.i2 1.7
1ydrogen a1 501
Nilrogen 508 s

‘Tire of glucosamine: Y75-102.5% (polentiometric litre
with NaOH in an aquecous medivm).

Tilre of sulphates: 97.5-102.5% (complexometric titre with
EDTA in an NI, basic medium afier precipitation with
Ba(l.).

Titre of chlorides: 97.5~-102.5% (amEcnlometric litre).
Titre of magnesium: 97.5-102.5% (in atomic absorptian)
Appoanance, colour, odour: Crystalline powder of pale
cream colour, ndourless and with a strongly bitter favour.
Suolubility (25° C. -wiv):

Very soluble (abom 40%0): water

Slightly solublc (sbout 1%); Mctbanal

Very slightly soluble (sbout 0.03%): Ethanol

Practically insoluble (<0.0}%): Acelone, acclonilrile,
teirabhydrofuran, dinxene

Insoluble: Henmeno, chloroform, carbon telrachloride, meth-
ykene chloride, ligroin, ethyl ether.

phi: The pH of » saturated aqueous solution of the mixed salt
a20°C. w3 +/-02

Partition cowfficient: The partition coeflicicnt of the mixed
salt determincd at 25° C. in phosphate huffer {(p!l 6.8)/n-
octanol hes a practically infinile value,

Mclting point: »30° C. (with partial decomposition shave
200° C.).

Specific Rotation: 54 +/-(.2° (in cquilibrium in 10% aque-
obs solution).

From the stahility poiot of view, the mixed salts of the
present igvention, like the glucoxamine-SP* deseribed in the
U.S. Pat. No. 4,642,340, wure also found to be temperatune-
and nwisure-resistant and thus casy (o keop and perfectly
usable in pharmaceutical iechniques.

|9q
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In faca, after 12 months a1 25° C,, and 60% rclative
bumidity, preservation was perfect (sec Tables | and 2) and
further tests showed that only umicr exiremely severe
condilions, that is, 40° C. and 85% rclativo humidity was il

possible, alier 12 muaths, to ohserve a slight darkening of 5

the colaur and a slight reduction of the glucosamine titre
(ubout 3-4%) which then remained constant under the same
conclitions of pregervation for the next 12 months (see Thblex
3 and 4).

TABLE |

Comparisga of tha sishility of Gliccmamine SP

preparcd accordisg to the inventins aad prepared according
o US. Par. No. 4,642.340 at 25° C. und o0 RIL
Gluwommine-EP (Hucosamine-SP
Gavention) US Par No. 4,042,340
Thre Tine
Tine (months) Appenmnce (%) Appmnme ™)
Q conloron (®) 996 conform () 1001
x unchanged 1002 unchanged 100.4
[} unchengel 1000 unchanged w7
9 unchanged 96 uochaoged vy
12 uachanged 1004 unclmoged 100.3
TABLE 2
Sability of th ather mized givconamine salts
ml BV RLE
Mizgd mlt of gl i, iroshloride il
Polmaium Calcinm Mapgnesiom
—milphmie  _ msolbye
Tioe Appear- Tire Appear- Tire Appear- Tire
{mouths)  ance (%) apce (%) ance s
0 :nnhln 100.1 ?nl'nm- 9.6 ?:)lbm. 100.5
-l l)
a unchanged 10N unchanged 954 unchanged  10C.1
6 unchanged 998 unchanged 100.1 unchanged S8
9 iwbanged 9.6 uochanped  99.7 umhanged 10U
12 unchaoged 1ML unchanped 1000 uochanged 1006
TABLLE 3
Comparisos of the uahility of Glocrsamine-SP
prepmed nocording 1o Ihe invention and propmred
Ing o 1}, 2 340) a1 o " R.IL
Clucosunnise-SP C(lluciamine-SP
— Covestial ___ _ US Pob No 454000
Titre 1ie
Time (months) Appeamnce (%) Appeamnce ()
0 coaforms (~) M4 conforms (*) 100.2
3 mechanged 998 unchunged 99.7
6 muchanged 100  unchanged 999
L unchanged 1002 unchaaged 1m.1
a slysliowing YoM slycllowing Y4
1w unchanged 971  unchenged Q6
n unckanged Y66 uschanged L 1

P
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TABLE 4
Stabllity of (be other mixed glucosaming nalts
ot 40" RIL
AMi |Dcaen wih
Polssiom Cakivm Magnesium
—sulohals — minhaie
Time Appear- Tire  Appesr- Tire Appesr- Titie
(monihs)  wnce (%) ance (") ance ()]
0 conforms 100.]1 conforra  99.6 conforns 1005
a l(m)dllﬂ 1003 Em,:hnpl 4 ltnjchnvd 100.6
1] unckasged 993 vuochanped 1000 uschenged 100.3
5 uochaaped  JOOO0 unchanped ‘W.b uschanged 100
12 al. 557 Wl w9l wa
yellowing yellowing yellowing
L] unchanged 962 unchanged 4.7 unchanged 97.7
“ upchagged 955 unchanged Sdd unchanged ST

{"): Crystalline powsier of pale cream clour.

What is clhimed ix:

1. A method of preparing a therapeutically active crystal-
line form of gluensamine sulphate which is stable at ambient
temperature and humidily and comesponds 1o the empirical
formula:

o

IM'T 50, 2.2

in which M rcpresents 8 metal selecled from the group
consisting of Na, K, Ca, and Mg,

xal if ya2, and

xm2 if ym],

whercin glueromamine hydrochloride and a sulphate of a
metal selecied from the gruup consisting of Na. K, Ca, and
Mg are used s the starting materials, the method comprising
direcily reacting said glucnsamine hydrochloride snd said
sulphate in the sioichiometric ratio delined by formula (1), in
an agucous solvent. and precipitaling said stable crysialline
form of glucesamine sulphate by addition of a liguid pre-
cipilating ageni miscible with waer.

2. Amethod aceordiog to claim 1. enmprising the stieps of:

a) dissolving the sulphate deflned above, with &irring, in
a quantity of from 4.5 to 6.5 parts by weight ol distilled
water per pant by weight of sulphate,

b) dissolving the stoichiomeiric quantity of gluamamine
hydruchloride in the solution thus obtained, at a tem-
perature no greater than 60° C., with stirring,

<) precipitating Ibe stable crystalline form by the addition
of a liquil precipilating agoat which is miscible with
wator amxt in which the crystattine furm has & solubility
no greater than 0.1% (w/v), wilh stirring.

d) completing the precipitation by reducing the iempena-
ture of the mixture, and



5,847,107

1
¢) naxwering the precipitatcd crysialline form.
3. A method according 1o ¢laim 1 in which the liguid
precipilating agent is selecled from the group consising of
scelone, cthanol, acetonitrile, tetrahydrofuran and dinxane.

precipitaling agent is added in a proportion of (rom 5 to 7

12
paris by vohume relative 1o the wolume of aquenux solvent,
over a period of from 2.5 1 3.5 hours.
8. A metbo] according to claim 1, in which 1he siable
erysialline form recovered is dried at a tiemperature of from

45" 10 65° C.
3. A method according o claim 1. in which the liguid

* &* & ¥ ¥
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MIXED SALTS OF GLUCOSAMINE SULPHATE AND A PROCESS FOR THE PREPARATION OF THE SAME

This Invention relames ¥ mboed salis of
* glucossmine suiphats and certain alisiine or earth
alaiine metal halides such as, Tor &ample, polas-
slum chiorids, and 10 a process for the preparation
of the same. )

Glucosarine sulphais 18 8 welHmown sub-
stance in the treaiment of, for exampie, rheumatic
fover, pains resulting from arthrosis or arthritle and
osino-ariicular disssses.

The synthesls &f glucossmine sulphaie was
described by Grouer iIn 1808 (Chem. Ber. 31,
2187} and, Indusirially, In GB-A-1 058 331, US-A-3
683 070 and CH-A-526 891.

The use of glucosamine suiphats in the prep-
aration of pharmaceulicel formulations e difficult
owing 10 li» Instebility since it ia readily oxidized
end sirongly hygroscopic. Oral furna, thus, often
contsin anticoddanis such ss, for eample, sodium

hypasuiphite to prevent cwddation of the smino
group. According o GB-A-2 101 SB5 the hyg-
roacopic naiwre of glucossmine suiphate can be
congiderably reduced by forming a mbad sait with
sodium chioride.

it has now been found thet glucosamine sul-
phete also forms mixed crysiailine salts with potas-
skan chiorids, magnesium chioride. eodium bro-
mids and potssshan bromids. lodides and all the
Ithium hakies are t0o soluble in orgenic water-
miscibie solvents and caickum halfides are oo reac-
tve ©© foom homogeneous crystalline mibwd salls
with glucosamine suipheie in the present resction
condiionts. In perticylsr, the mboad =it of
glucosamine suiphats snd polsssium chiorde s
very siable at ambient temperature and humidity.

The mixed salts acconding to the Invention
comespond to the formutae (), (1) or QT
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i CH.,OH
" —0, OH
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®
H NH

Glucosamning suiphate hss been used as a
suiphaie Msell or as 2 mixad sst of suiphate and
sodium chioride. Glucoseming suiphwie has soveral
‘unfsvoursbis properties, e.g. It has a highly hyg-
roscopic nature and ks amino group midiess casi-
ly. The mixad sait of glucosamine sulphate and
sodium chioride |s stabls, but s disacivenisge Hes
In the use ol sociun chiorida.

The normal dally ciet of an acult contsins sfli-
clent sodium chioside (1 to 5 g per dey) % melnain
the ozmolic pressre of the blood and tzsues.
Ofen the dally intake with & normal dist ls much
higher though which is unfevoursble for patiomts
with hyperionus arterisiis. The result Is an incresse
in extracelular fluid and, 10 prevent this phenom-
onon from occuring, it is recommended that a part
ol the sodium chioride contsined in the normal
dafly‘diet be replaced with other salts such as, for
sxampie, potassium chioride In tahis salt. Dosage
manges for the trestment with glucosamine sulphate

+ =, - -
. 2K 50, .2X (X = C1 or Br)

Mg>*.50,".201"

.2Na+.son'.23r'

which then has 10 be compenaaisd with potsssium
chioride teblets,

it has mow been found that it is possible
simpity te producion of mbwed ssita of
ghucosamine suiphate and alkafl or easth alkall met-
al halide compared with previous patents (such as
GB-A-2 101 5B5). in this process, the glucosamine

o
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base Is converted 1o glucossming sulphate snd this

imermediate i» then converted without isolstion 1o
form a mbad walt of glucosemke suiphats &
akkall or sarth aliall metal halide. _

The mixed salls are produced by dissalving the
glucossmine base in waier, adiing & sicichiometric
quantity of conceniraled sulphuric acid b anvive at
glucossmine suiphate oand dissolving the
sioichiometric quaniity of sikaline or earth alialfine
matal halide in the soiution thus obiained. Precipl-
tation bs caused by adding a water-miscible organic
solvent such as, for exsmple, lsopropancl. After
addition of the Equkd preciphant, the mixiure s
stimed &t room tempersiure for sbout 14 hours o
complets precipitation, cooled to 0°C anx titered.

The fres glucossmine may be prepmred ac-
cording to Wesiphal and Holzmarn (Chem. Ber. 76,
1274) by wealing gucosaning hydrochioride with
an othwnolic soiution of a ey base sch =
tristhylsmine.

Exxsmpls 1

Mixad salt of glucosamine suiphate snd potesslum
chioride.

127 g (0011 mol) of glucossmine was dis-
solved In 40 mi of waler, cooled 10 0°C and the
midure wes adjusind 1© pH 45 by the slow addl-
tion of 3.8 g of 68 % H80. The lampersiure was
then reised to 20°C and 53 g (0.071 mol) of
potasshum chioride was added. Once the sait had
dissoived the preciplietion wes carried out by using
240 mi of isopropanol. which was-added oOver a
period of 3 hours. To compiele the pracipitation the
mixhre was stivod for 14 howurs at 20°C. Afer that
the temperatrs was lowerad to 0°C, the
precipitats was lsolsiad by filtration end dried st
50°C In reduced presswe. The yield was 18,7 g -
15 % of te theoretical) of 2(CHWNOY-
*2K*80," 20, mp 210°C (dec.).

Example 2

Mbead ealt of glucosemine sulphale and magne-
sk chiaride.

The same procecure as that described In Ex-
ample 1 wes empioyed, using of 7.2 g (0,035 mol)
of MgCl..6H.O insteed of KCL The yield was 170 g
(82,9 %) of 2{CH.NO.)*.Mg*.60," 20", mp 210
“C (dec.)

Example 3.

Mixed saR of glucosamine suiphaie and sodium
bromide,

The procachre weas as described in Example 1
with the vee of 7.3 g (0.071 mol) NaBr instesd of
KCI. The yield was 18,5 g (B2.7 %) of 2{GH.NOy)-
*2Na*.90," 281, mp 200 *C {(dec.)

Emmple 4

Mixad sait of giucosamine suiphate and potassium
bromide.

The procedive was s deacribed in Example 1
with the usa of 84 g (0071 mol} KBr instead of
KC. The yleld was 20,7 g (84,0 %) of 2(CH.NOy)-
+2K*.80," 28r-, mp 200 *C (dec.).

BExample §

The procedure was as described in Example 1
with the use of sthanol insiead'of lsopropanol. The

yvieid wee 188 g @75 %) of 2CH.NO)-
*2K*.80," 201",

Bxsmpls 6

The procadure was as described in Eampls 1
with tha use of acetone Instead of lsopropanol. The
yiold was 203 g 845 %) of ACH.NO)
+20.80, " 201,

Stabliity tost

To determine the stebiity of mbwd sait of
glucosamine pulphate end potassium chioride a
sample was stored for 30 daya at 20 *C end 75 %
relative humidity. The results cbiained me given In
Table 1.
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Table 1

Stability of mixed salt of glucosamine sulphate and potassium

chloride at 20 Oc and 75 % R.H.

Time (days) Assay
0 99,4 8
1 99,3 %
2 98,7 %
4 98,8 §
8 98,7 %
16 98,9 %
10 98,7 &

4 A miwed sah of glucossming sulphsie and
poitasshan chioride.

3. A process for the preperation of a mbod sakt
of givcosamine suiphata and potessium chioride,
magnesivm chioride, sodium bromide or potassium

4. A process in accordance with claim 3, char-
acterized In that the formation of the mixed salt
takes piace at emperstures of from 0 to 40°C.

5. A process In sccordance with clsim 3 or 4,
characterized In that the mixed seit is precipitatad
by adkiing lsopropancl, mbdng and cooling the mix-
e © & wmperiue of 0°C anxd fllaving the
precipitated protuct.

8. A process in accordance with any one of
claims 3 to 5, churacterizad In that the preciplialing
soivent is ethanol, scetons or acstonitrile.
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GLUCOSAMINE SULFATE POTASSIUM
CHLORIDE AND FPROCESS OF
PREPARATION THEREOF

FIELD OF INVENTION

The invention relates 0 a composition comprising glu-
cosamioe sulfste potassium chloride and 8 process [or
preparing sanie. The glucosamine sulfate potassivm chloride
is a pure compound having a purity level of at least about
97%.

BACKGROUND OF '11IE INVENTION

Glucosamine sulfate is a well known and widely used
substance for the treatment of rheumatic fever. arthritic and
arthosic complaints, in the acute as well as chronic forms, as
well as in the treatment of pathalogical conditions originat-
ing from metabulic disortdors of the asten-articular tissue.

Mixed salin of glucosamine sulfate and alkalim: or carth
alkaline mecial halides such as potassivm chloride, and
ruxlium chloride are well known. Such mixed aalts arc used
ruther (hun glucosamine sulfate alone sinee the latter is
undable in view of its highly hygroscopic naturc and 1be
focility with which ils amino group oxidizex if’ not com-
piciely saltilicd, see c.g. U.S. Pat. No. 4,642,340, U.S. Pal.
No. 3.683,076 discloses 8 mixiure of plucoaamine sulfaie
and glucosamine hydrokwdide for the treatment of osicoar-
thrilis and rheumatoid arthritis,

Free glucosamine base may he prepared by 1he method
reciled in Cllem. Ber, volume 75, pape 1274. Such method
involves the ircaiment of glucosamine hydrochloride with an
ethanulic solution of a tertiary basc such as tricthylamioe.
Tricthylamine hydrochloride is fillered off and the [ree
glucosamine is then recovered from the neaction mixture.
Ilowever, tricthylamine is a toxic material even in small
quantities and the yield of 1he free glucusamine base is quite
low.

In EP 0 214 642, free glucusamine base is conrverted w a
mixed salt of glucosamine salfate and potlassium chlaride hy
disxolving the glucnsamine base in water, adding a stoichio-
melric quantity of concentrated sulfuric acid o form a
solutinn of glucosamine sulfate in watcr and <Eamolving «
stoichiometric amount of potessium chlorick: in the sotution.
The mixed sall is precipitated from the solution by addition
of a precipilant such as isopropanol, irring the mixture for
shout 14 bours 1o complete the precipitation, cooling the
reaction mass (o (* €. and recovering the precipitated salt by
liltration. This process resulis in low yiokls,

SUMMARY OF “ITIE INVENTION

It har now been found possible « prepare a composition
comprising a pura compound, and ant a salt mixturs, of
glucosamine sulfute potassium chloride. The compoend will
have a purity lovel of about Y7%, prefcrahly at lcast 999%.

48
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Preferably, the compound will have a purily lewel of at
least 99%. Indeed, the process of the imvention typically
resulis in 3 compuind having a purity level in excess of
99%. The principal impurity will be water which is prefer-
ably prusont in a maximum amount of § wi. %, bascd on the
weighl of the compesition. Typically, 1he process of 1he
invention will produce a compasition with a water content of
not greater than 3 wi. %,

Any waler present in the compasition of the invention is
ool to be regarded as an “impurity” in the classical sense.
The compesition of the invention is intended 1o bu ingested
and minor adjusiments in the dosage (o be inpesicd can be
readily made to account for such wates,

Commercially aveilabke cumpositions of glucosamine
sulfatc and potassium chloride will have a density in excess
of 1.10 g/ec and, as discussed below, appear to be & mixtur
of glucosamine hydrochhorile and polassium sulfate rather
than the compound glucosamine sulfate petansium chioride,
Glucosamine sulfale potassium chioricke proparcd using iso-
propanol or acetone ns a precipilant exhibited unacveplable
plucasamine hydrochloriie assuy valuos ol about 93% and
densities of (0L.55-0.65, indicating that sume putassium chio-
ride is alwiracted from the compositivn and remains in the
aqueous precipitant layer.

Tho compound glucosamine sulfate polessium chlaride of
ihe invention hax a demsity of less than about 1,10 ploe,
preferably in the mnge of 0.90 10 1.00 gfec. As discussed
helow in respect 1o Tabie I, the gluaimamine hydnowhlnride
assay valve of the compnund of Lhe invention remains ahout
0 wi. %, prior to anl subsequent to nitrogen sparging,
which indicates that a true compound, rather than a mixiure
of salts or a mixture of reacted components plus unrcacied
components has been prepared by the procuss of the inven-
{ron.

The process for preparing the novel composition of the
invention is quite aimple amxl straightforwand snd typically
resulls in quantitative yickls. The process invulwes the
following sicps:

{a) contacting glucosamine hydrochloride with potassium
sulfate in the presence of water o form an aqueaus
solution of glucosamine sulfate polassivm chloride;
and

(b} reeuvering the compound by Treve-drying ithe solu-
tion from sicp (a) al a lemperature and a1 & reduced
pressure for such pericd of time that: (i) a1 least aboul
9i) wi. % of the water is remowod snd (i) decomponi-
tion of tho compound glucosamine sulfale psssium
chiuride in limited 10 0 maximum of shout 3 wi. %.

Typically, the glucosamine hydrochlorkle and polsmium
sulfate are contacted in atoichiometric quantitics in the
presence of suflicicnt water 10 form 2 concentration of solids
of about 15 to 40 wi. %, preferably 200 1o M) wi. %6, and the
conlacting takes place for a period of about 15 minutes to 2
bours. Step (a) takes place at twmporalurcs, c.g. 2(1° (0 50°

Moreuvur, the process of the invention avoils the use of sx ¢

wxic reagenis such ax tricthylamine and also avoids the use
of prucipitants such as isopropanol, thercby permitting sub-
stantially quantitative yiclds with litilc or no impuritics
prescat other than very minor guantities of water.

DETANILS OF 'ITIE INVENTION

The invention perains 10 a novel composition aml a
pracess for preparing same. The compusition comprincs:
{a) the compound glucosamine sulfate potassium chioride
having a purity level of at least about 979%; and
(b) walcr, present in & maximum amount of ahout 10 wi.
%, barced on the weight of the compaosition.

The freesc-drying in step (b) is typically carried out at a
pressure of nul greater than aboul 800 milliTorr, preferably
300 o 500 milliTorr, an at & tempemture in the range of
ahout —60° C. 10 (* C., preferahly —4(¥* 10 -5° C,

The process of the invention avoids the use of precipitants
such as isopropanol, acetome, dioxane, cle. in orler to
recover the glucosamine sulfato putassium chloride from the
aqucous reactin mixture.,

It has slko becn fouad thay if disillation insead of
freeze-drying is used to recover the glucrsamine sullaie
potassivm chloride, some decomposition uf the product
occurx, even if the distillation s carricd oul a1 moderate
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temperatures of sbout 65° C. and under vacuum st a pressure
aof about 20 mm Hg. Decomposition of the product is
cvidenced by a yellowing of the product and a shift in teste
from sweelish and slightly salty (o a bitier tasie, When the
water was attcmpied to ba romoved under vacuum at a
pressure of shout 20 mm [ig st sembicn wmperatures,
significant foaming of the reaction mass vcvurred which
prevented the water from being distilled off without also
causing the product to flow oul ol the flask cunlaining the
aqucous solution.

The following nua-limiting cxamples shall serve to illus-
trate the varions embodiments of this invention. Unless
otherwise indicated to (be contrary, all parts and percentages
are on a weight basin.

LEXAMPLE |

The purpore of this cxample was to prepane an Ajueous
solution of glucwamine sulfsic potassivm chloride and
isolate the product by removing the water by vacuum
distillation.

A one-litor, threc-nocked Rask cquipped with a
thermometer, stirrer, heating manile and condenscr was
charged with 352.7 g of purified water, 107.8 g (0.5 mok:)
of glucosamine hydrochloride. The glucosamine hydrachlo-
ride promptly went into solution, with glirring (the dissolu-
tion of the glucosamine hydrochloride was endothermic in
nature). Afler stirring for a few minutes, 43.5 g (0.25 molc)
of polassium suifalc was added to the solulion and slirring
was continucd for about one hour at 35°—40° C. 10 complele
the reaction.

The clear solution was transferred 10 a one-liter single-
neck flask and watcr was stripped off a1 60°—G5* C. under a
vacuum of approximately 20 mm Hg. It was noticed that the
product turned progrestively yellow in enlor as the water
was bwing siripped off. The product was dried under vacuum
al 70* C. for & hours. The product assay, by titration. was
9R.5%. The yield of product was 1475 g (97,5 of theory).
However, tho product had a yellow-orange color and was
therelore not deemed 10 be aceepiable, notwithaianding thar
the assay and yickl were good.

EXAMPLE 2

The equipment deneribed in Example 1 was employed in
this cxample. 56 g (0.26 mole) of glucosamine hydrochlo-
ride and 200 m! of isopropann] were charged 1o the Nask,
resulting in a slurry. 25.2 g {0.25 mole) of tricthylamine
were added over a 1-hour period and alirring continued lor
24 hours at 25° C. end thercafier lilicrod. Gas chromato-
graphic analysis of the Mitrate indicated the presence of frec
tricthylamine which is a toxic material.

EXAMPLE 3

Thia cxample was carried out 10 demonxirate the pmcess
of the invention, Examphe | was repested up 1o the point of
obiaining the clear solution of glucosamine sulfalc potas-
sium chloridu. 'The water was then stripped off from the clear
solution by freexe-drying under the fullowing conditions:

The freeze tempurature was scl at —40° C., the condenser
set point was —45° C., the vacuum scl point was (0.0
milliTorr and 1be vacuum safely was sci at 800 milliTorr.
'The solution wms then subjected 1o the following freere-

drying sieps:

10

as

30

55

4

Step Temp. *C. Time, mimiey

1 -0 170

2 =15 MO

3 =5 540

4 ] 50

5 10 a0

[ 20 %0
Fonl 1S [ 1]
Tt

A whilc powder was obfaied in a yickd of 98.5% of
theorctical; the assay of the product was 100.3%.

EXAMPLL 4

This example was carricd vut to prepanre ghicvsaming
sulfate potossium chioride by the prior ant method of pre-
cipilation using isopropancol.

‘The samw cquipment as employed in Exemple | was used
for this Exumple, 25.9 g ((1.12 m) ol gluamamine hydro-
chluride was adited 1o 84 g of purified water in the flask and
the mixture was stirmed 10 ohiain a clear solution. 10.6 g of
potassium sulfate was added to the solution and stirring was
continued for 1 bour at 25°-30° C, “Thereafter, 336 g of
isoprapanol wers added o provipilate the glucusamine sul-
fate potansium chioride. The roaction mixture wask main-
tained at 2 C. for 4 hours and tho product was recoworod
by filtration. The product was washed with 100 g of isopro-
panol and dried under vacuum. The yicld wus 31 g (85.4%
of theory). The product was thien assayod by litrativn and the
assay result was 93%, which was not deemed to e accept-
able.

The resulis of this example indicutc that precipitation of
glucosamine sulfate potassium chloride is undesirable in
several respecis: low yield, poor volume efficiency, hiph
solvent Jinposal cust. low prichuct assay and (e possibility
of comamination of the final product with residval isopro-
panol.

EXAMPILE 5

This cxampke was camicd out o prepare glicosamine
sulfate potussium chloride by the prior ar method of pre-
cipitation using acctone.

Example 4 was repeated using 336 g of acelone 1o
precipitate the product. The produd yicld was 32.6 g (909%
of theory). The product wun assayw) hy titration and the
arsay result was 93.4% which was deemed 10 be unaccepi-
able.

EXAMPLL 6

The purpasc of this cxample was o compare glucosamine
sulfale potaskium chloride obinined () by preparing a
synthetic mixture of solid pluctsamine hydrochloride and
potaxsium sulfate, (b) from various commercial sources and
(¢) fm Examples 4 and 5 with that prepared by the
Ireese-dricd process of tiee ioventiva cxemplified by
Example 3.

The synthetic mixturc was prepared by thoroughly mixing
(but not milling) 400 g of glucosamine hydmchlorkk: with
160 g of potassium sullate. The particular method by which
the verivus commercial-sourced glucosamine sulfate polas-
sium chloride samples were prepared was no1 known.
However, based on the results set fonth in Table | below, it
appuars that the commercial-sourced glucnsamine rulfate
potassium chloride was prepared hy thoroughly mixing



. RPTHINRSIRLY | urERip
Kadicacion = 02046045 00000008
Fecha GA)) 2004-12-py 1555848

Trite 1 Q11 WT-otEn
a1 2909 DIVISIEN b MEwp Sy AeICI

foliosy 43

SUPERINTENDENCIA DE INDUSTRIA Y COMERCI0

RECIBO OFICIAL DE CAdA » 0% - 96,36

MIT @ B00:74089-2

FECHA ¢ DICIEMBRE 21 DE 2004

bagxg CONSIGHNACIBN titnx

DEPOSITANTE TIFD PABD UANCD CUENTA No. PAGD FECHA PBO Vr. PAGD
LAB. PROCAPS CONSIBMACION  BANCO POPULAR  050-00110-6 J342360  02/52/2004 B%5,000.00
i C 0 % CEPT O t1iny
GANT. RENTIETICO CONCEPTO TOTAL COMCEPTD
1 30005-01-04 PREGENTACION DE OBSERVACIONES 12 MARCAS Y LEMAS COMERCIALES 224,000,

TOTAL ¢ ¢ 224, 000,00

5OM: DOSCIEWTOS VEINTICUATRD HIL PESODS

RESPONSABLE : o

— 7

RECIBD DE CAJA APLICADD AL EXPEDIENTE Mo,

M.’



8

Industria y Comercio
SUPERINTENDENCIA

2020
Bogota, D.C.,
Doctora: OficioN>: | _ .,
Margarita Castellanos Abondano N ¥
Apoderada
ASUNTO: Radicacion PCTN® 0346045

Tramite 011

Evento 379

Actuacién 440

Folios 010

Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comisién de la
Comunidad Andina, se le comunica que la oposicidn presentada por el doctor Luis
Femando Rincon Cuellar, en su calidad de apoderado de Procaps S.A., reine los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en |a citada norma, se le concede el término de sesenta
(60) dias habiles siguientes a la fecha de notificacion del presente oficio, para que haga
valer sus argumentaciones y presente pruebas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

7

/

ALIX CARME CESPEDES DE VERGEL
Jefe de la Divisién de Nuevas Creaciones.

1 FEB, 2005

El anterior requerimiento fue notificado por fijacion en lista de fecha,

Sede Ceniro: Carrera 13 No. 2700 Pilsos 2, 5, 7Ty 10
Seds CAN: Tr. 40A No. 38-50 Conmutador: 3820840
Fax: 382 26 95. Linea B300-210 165
Web: www.ulc.goy.co e-mall: infoffalc.gov.co
Bogoté D.C. - Colombia



