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@ ANEXOS
‘B Comprobante de pago de la tasa,
_' Bl Poderes, si fuere el caso,
Bl Pruebas de los fundamentos de la oposicion, C
1 Documentos que acrediten el leghtimo interes, si fuere ol caso.
Bl - Documento que acredita la extstencia y representacton Iegal de las partes, cuando sean -
personas jurfdicas.




Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S D

Referencia s+ Expediente N° 06118761

Asunto : Oposicion a la solicitud de patente de Invencién
titulada “USO” |

Solicitante : PFIZER INC.

Opositora : Gynopharm S.A.

Publicada en la Gaceta de la Propiedad Industrial

N° 583 del 18 de diciembre de 2007/

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio,
identificada como aparece al pie de su firma, coparjeta profesional No.
83823 del Consejo Superior de la ]udit‘xza,ﬂ en mi condicion de
apoderada de la sociedad Gynopharm S.A. conformada bajo las leyes de la
Republica de Colombia y domiciliada en la ciudad de Barranquilla,
Colombia, atentamente manifiesto que estando dentro del término de ley
y por orden expresa de mi representada, presento. oposu:lona la concesion

del registro de la Patente de Invqui@ﬁmti‘i:ulada UsO ’;‘;_;lﬂlyo titular es




@

PFIZER INC, y pido a Usted declarar fundada esta oposicién 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 nuestra representada para oponerse al
registro de la patente de la referencia, atendiendo a que la solicitud
pretendida no cumple con los requisitos dispuestos en la ley como se
analizara mas adelante y de ser concedida afectaria directamente la
comercializacion de algun broductos de mi representada, que contienen,
en particular reboxetina. Por lo tanto, solicito respetuosamente a ese
Despacho se sirva tener en cuenta la presente oposicién dentro del tramite

administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.  La solicitud objeto de la presente fue presentada el 23 de noviembre
de 2006, reivindicando prioridad bajo la solicigud GB20040412878 del

T Carvera 13 Ne 11995, Oficina 1
Email: negocios@opting ‘cq,,com- www.optimum-co.com
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Industrial Ne 583 del 18 de diciembre de 2007, cuya publicacion
internacional corresponde a la W0O2006000903 del 2005-01-05.

2.2. La solicitud colombiana 06118761 objeto de la presente oposicion,
se refiere al uso de (S,S)-reboxetina, de reboxetina racémica, o de una
sal farmacéuticamente aceptable de la misma en la fabricacion de un
medicamento para el tratamiento de wuna afeccién dolorosa
seleccionada entre dolor neuropitico, dolor nociceptivo, dolor de
cancer, dolor de espalda, dolor inflamatorio, trastornos musculo-
esqueléticos, dolor visceral, dolor de esguinces/torceduras, dolor
postoperatorio, dolor postraumatico, quemaduras, célico renal, dolor
agudo, traumatismo del sistema nervioso central, dolor de cabeza y
dolor orofacial.
2.- Uso de acuerdo con la reivindicaciéon 1, en el que la afeccion
dolorosa es dolor neuropitico; en el que la afeccién dolorosa es dolor
nociceptivo; en el que la afeccién dolorosa es dolor de cancer; en el que
la afeccion dolorosa es dolot inflamatorio; y, en el que la afeccion
dolorosa es dolor visceral.
Adicionalmente se refiere al método para el tratamiento de una
afeccion dolorosa seleccionada entre dolor neuropitico, dolor
nociceptivo, dolor de cincer, dolor de espalda, dolor inflamatorio,
trastornos ~ musculo-esqueléticos, dolor  visceral, dolor de
esguinces/torcéduras, dolor postoperatorio, dolor ‘p_ostraumético,

quemaduras, célico renal, dolog a

o, traumatismer del sistema
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nervioso central, dolor de cabeza y dolor orofacial en un mamifero,
incluyendo un ser humano, comprendiendo el método la
administracion al mamifero de una cantidad eficaz de (S,S)-reboxetina,
reboxetina racémica o una sal farmacéuticamente de la misma; y al
uso de (§,S)}reboxetina 6pticamente pura, o de wuna sal
farmacéuticamente aceptable de la misma, careciendo sustancialmente
dicho compuesto de (R,R)reboxetina, en la fabricacion de un
medicamento para el tratamiento del dolor en un paciente refractario a
un ligando de alfa-2-delta;
en el que la sal farmacéuticamente aceptable de (S,S)reboxetina es el
succinato; v, en el que la afeccion dolorosa es dolor neuropatico.

2.3. En primera instancia, se debe advertir que las reivindicaciones se
refieren al uso y a un método de tratamiento y no solo a la
composicién farmacoldgica o a un método de fabricacion mediante la
cual se obtenga un producto tangible y segun la legislacion, decision
486 de la Comunidad Andina de Naciones, Articulo 14.- “Los Paises
Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estan contemplados como patentables; y,
Articulo 20.- “No serdn patentables (...) d) los métodos terapéuticos o
quirirgicos para el tratamiento humano o animal, asi como los métodos de
diagndstico aplicados a los seres humanos o a ammales Solo serdn

patentables los productos o procedimientos.. Por 1o tanto aluz de la
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norma, dicha materia referente al uso y a un método de tratamiento
no seria patentable.

2.4. Ahora bien, con base en el articulo 14 de la Decision 486 de la
CAN consagra lo siguiente: “Los paises miembros otorgardn patentes para
las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles
de aplicacién industrial”. Asi las cosas, las invenciones objeto de patente
deben ser nuevas y tener nivel inventivo. Bien, pues antes de la fecha de
prioridad de esta solicitud se encuentro el siguiente documento que

afecta la patentabilidad de la presente solicitud:
e D1: US2002086864 publicada el 4 de julio de 2002.

2.5. Como tal, el problema a resolver segiin la presente solicitud es la
provisién de un medicamento para el tratamiento del dolor y para el
uso en tratamientos mentales. Segin el documento DI, se revelan
métodos y composiciones para tratar una enfermedad fisiologica o
psiquidtrica. Segin este documento anterior, las composiciones
comprenden un compuesto que tiene una selectividad farmacologica de
serotonina (K1)/norepinefrina (K1) de al menos aproximadamente
5000. Se revelan también en D1 ejemplos de tales compuestos que

incluyen reboxetina, preferentemente un_enantiémero -de reboxetina

6pticamente puro y donde los thétodos generalmenteé incluyen la

Al
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administracion de una cantidad terapéutica de tales composiciones.
Particularmente, dicha anterioridad D1 revela en las reivindicaciones 1
y 13 a 28 el uso de reboxetina para el tratamiento de una variedad de
enfermedades relacionadas con el dolor crénico. Asi las cosas, como lo
evidencia dicho documento D1, la presente solicitud no define un uso
novedoso de (S,S)-reboxetina, de reboxetina racémica, o de una sal
farmacéuticamente aceptable de la misma en la fabricacion de un
medicamento para el tratamiento de una afeccién dolorosa.

2.6. Por lo tanto, este documento objeto de oposicion a la luz del
documento D1 carece evidentemente de NOVEDAD.

2.7. En consecuencia y de acuerdo a lo descrito anteriormente, se deriva
que la solicitud colombiana 06118761 no puede pretender un
monopolio por patente toda vez que lo que pretende no cumple con

dos de los tres requisitos necesarios para su proteccion.

2.8. Que por consiguiente, respecto a la solicitud pretendida se tiene

que:

2.8.1. CARECE DE NOVEDAD: Segiin la decision 486 dc la

Comunidad Andina de Naciones, Articulo 16.- “Una invencién se

considerard nueva cuando no estd comprendida en el estado de la técnica.

El estado de la técnica comprenderd todo lo que haya szdo accesible al

puiblico por una descripcién escritd ?al, utilizacién, comercializacion o

[E———
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cualquier otro medio antes de la fecha de presentacion de la solicitud de
patente o, en su caso, de la priovidad reconocida.”. A la fecha de
prioridad, 6 de septiembre de 2004 ya era conocido, pues como se
demostrd, era parte del arte anterior con base en el documento D1,
el uso de (S,S)reboxetina, de reboxetina racémica, o de una sal
farmacéuticamente aceptable de la misma en la fabricaciéon de un
medicamento para el tratamiento de una afeccion dolorosa, sobre el

cual busca proteccién en el capitulo reivindicatorio.

2.8.2. CARENCIA DE APLICACION INDUSTRIAL La Decision 486
de la CAN consagra en su articulo 14 lo siguiente: “Los paises
miembros otorgardn patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologia, siempre que sean
nuevds, tengan nivel inventivo y sean susceptibles de aplicacién industrial”.
La presente solicitud carece de aplicacién Industrial ya que como se
demostrd anteriormente, algunas clausulas reclaman el método
terapéutico y estos no son aplicables industrialmente porque
primero no se obtiene un producto o proceso; y segundo no es
reproducible o repetible a escala industrial. Por lo tanto, el objeto
de la presente invencion referido a los usos y métodos terapéuticos,
no cumplen con el requisito de la aplicacion industrial.

2.9. Dado lo anterior, es posible deducir _queﬂz; la solicitud y lo

reivindicado no es objeto de pat ilidad pues cs contrario a lo que
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dicta la Decision 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 tecnologia, siempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”. La solicitud pretendida no cumple con dos de los tres

requisitos de patentabilidad.

2.10. Por todo lo anterior, atentamente solicito a usted que se sirva
declarar fundada la presente oposicion y negar el registro Patente de
invencion denominada “USO7”, cuyo titular es PFIZER INC, solicitud

Colombiana que aparecié publicada en la Gaceta de la Propiedad
Industrial N° 583 del 18 de diciembre de 2007.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a

usted tener como prueba en este asunto los siguientes:

o D1: US2002086864 publicada el 4 de julio de 2002.

Carrera 13 Ne 119.95, Oficina 104:Tel: (571) 2 13 12 13 - Fax. (571) 6 121979
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4. FUNDAMENTO DE DERECHO
Fundamento esta observacién en las normas legales siguientes:
4.1. Numeral 1 del articulo 586 del Codigo de Comercio.

4.2. Articulo 42 de la Decision 486 de la Comision del Acuerdo de

Cartagena.
4.3. En las demas normas concordantes.

5. ANEXOS

Para los efectos cotrespondientes anexo al presente escrito los siguientes

documentos:

1. Poder para actuar en el presente.
2. Documento que acredita al representante legal de Gynopharm S.A.
3. Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos:

e D1: US2002086864 publicada el 4 deaj_ulio. de’2002.

Carrera 13 Ne 11995, Oficina 104. Tel. (571) 2 13 12 13 - Fax. (571) 6 121979
E-mail: negocios@optituti 3,COM - WWW.OPHmUN-Co.com
Bogots Colombia




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 situadas en la Carrera 13 Ne 11995, Of. 104

de esta ciudad de Bogota.
Senor Superintendente,

QB

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S.dela].
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PODERESPECIAL \Aj

Yo, LUIS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), idefitificado como aparece al pie de mi firma, quien en el
presente documento a en calidad de Representante Legal de la sociedad
GYNOPHARM S.A. sociedad legalmente constituida y domiciliada en la ciudad
de Barranquilla (Colombia), por el presente documento otorgo a la doctora
ELIANA ISAURA MORENO BOHORQUEZ, abogada en -ejercicio,
identificada como aparece al pie de su firma, con tarjeta profesional No. 83823
del C.8. de Ia J., poder especial, amplio y suficiente, para forimular oposiciones u
observaciones a la solicitud de patente No. 06,118,761, titulada “USO”, cuyo
titular es PFIZER, INC., publicada en la gaceta No. 583 del 18 de Diciembre
de 2007.

Nuestro apoderado queda facultado, de mauera expresa, para realizar todo tipo
de actos necesarios para Ilevar a cabo el tramite de la oposicién, incluyendo, sin
limitacion, preparar y presentar solicitudes, hacer declaraciones, pagar tasas,
contribuciones e impuestos, recabar los titulos o certificados. Asimismo quedan
autorizados para impugnar administrativa y judicialmente todo lo que fuere
resuelto en el expediente a que se hace expresa referencia en el presente poder,
con todas las facultades generales y especificas que fuera requerido para ella.

De la misma manera, ademés de las facultades que le confiere la naturaleza del
presente mandato, se encuentran facultados para reciblr, desistir, transigir,
sustituir, y reasumir el presente poder, i incoar acciones, interponer recursos y
demés facultades conferidas por ¥ ley.

uilla (Colombia) a los 12 dias del mes de Marzo de

[,

Dado y Firmado en Bérra
2008,

Acepto: , o /
L ’ / .

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del c_s delaJ.




B T

£4T4 CER
CURD PARTE

TIFICACION TE LYCEDENTE TE Pagg
DE LA CANCELACION DE UNA TARIFA VIRENTE Y O PDDRA SER

SuL0 PODRA SCR UTILIZADA

SUSTITUIDA POR NINGUN RECIBC.

SUPERIMTENDENCIA DE INQGSFRIA Y COMERCIO

i IS

{4

RECIBD OFICIAL DE CAlA

+ 08 -

5errULNDLNu\LJrNDu%w“AVCOMLRQO

s |

-118761--00004-0000 i

NIT & B0OL7408%7-2

Ea

22,124 ‘

i
i
mg' FECHA ¢ WARID 13 DE 2008 |
2‘; o "JUF Bl d AT ey o2 NUECREAGIONE ;
; rs ‘ Pia 10 e VENTLIY S i_ver sf‘) FASLNACIONALH v
?f | At 4 SPOSIOBSLRY LK Fohios. 30 !
i —
; 2 f3358 CONSIGNACION toan
i
\i( - B o i o o o 1 4t e - 4 o 21 i e (ko i -2 s - —_
| DEPDSITANTE TIFD PAGD EANCD CUENTA No. PAGD  FECHA PG0 Vr. FABD
i ; : o - L LS
qll]; . | j
T GYNOPRARY 5.4 CONSIGNACION  BANCD DE BUGOTA 042734387 P 2016754 12/03/2008 3,990,000.00

. | tt 0N CEPR T O oNN

TOTAL COMCEFTR

CONCERTD

G CANT, RENTISTICO

2k6,000.00

{ 50005-01-04 PRESENTACION DE OBSERVACIONES 12" WARCAS Y LEMAS COMERCIALES
244,060,00

i - | TOTAL + $

50M:  DOSCIENTOS SESENTA Y SEIS MIL PEGOS

il RECIBO DE CAJA APLICADD AL EXPEDIENTE Mo,




I

LT

CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE, BARRANQUILLA

**********F’R‘*********** Fhkkdhhhdhhhhhhhhddedhkhdkhhhhhhhdedhhhhdrhhhedkhhdthhhkrtrid

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS.

EN JUNIO DE ESTE A°O SE. ELEGIR? JUNTA DIRECTIVA DE LA C?MARA DE
COMERCIO. LAS, INSCRIPCIONES DE CANDIDATOS DEBEN HACERSE EN LA PRIMERA
QUINCENA < DE MAYO. PARA INFORMACI?N DETALLADA :DIRIGIRSE A LA SEDE
PRINCIPAL O' COMUNICARSE Al SIGUIENTE TELEFONO: 3303911.

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, -CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO. MERCANTIL:

CERTIFICA

Que por Escritura P?blica No. 3,551 del 17 de Dic/bre de 1997,
otorgada en la Netaria 3a. de Barranqullla,'1nscr1to(as) en: esta
C?mara de Comercio, el 18 de-ch/br¢ de 1997 bajo. el No. 72,965 ‘del
libro respectivo, ' fue constituida la. sociedad-—-== ‘

{

anonima denominada GYNOPHARM 8S.A. -~r--ti----un- 4—Qf~—-5;4-—-4-~*——4

! 1 i {

CERTIFICA

P

I

_C.ER-T I FI C[A

.~

463 982, actu%ﬂé; como Pre91dente y‘represen tante 1egal de la soci

edad GYNOPHARM® S.A., otorga:Poder Esﬁeclal Amplio.y. ‘Suficienta a KA

REN JENNIFER FIGUEROA GARCIA C.C. No, 32.-732.070, para. ‘que ‘en nombr
e y representacion de la_ soc1edad suscriba’ todas las-declaraciones c
ambiarias a que esta obllgada GYNOPHARS A., en el giro normal de sus

negocios Y operaciones gociales.---.

CERTIFICA

Que dicha sociedad ha sido reformada por las siguientes. escrlturas

y/o documentos. privados:

Numero aaaa/mm/dd ‘ Notaria No. Insc o Reg aaaa/mm/dd
532 1999/03/25  Notaria 3a. de Barranquilla ' 80,373 1999/04/13

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

se rige por las siguientes dlsp031c1ones
DENOMINACTON- O RAZON SOCIAL:

GYNOPHARM S.A. ~-mm-mmm = oo mm oo oo e mmm e P mmm— e

DOMICILIQO PRINCIPAL: Barranqullla
NIT No: 802.006.279-4.
MATRICULA MERCANTILE 245,470,

CERTIFICA

kidk  CONTINUA #%%

Operacion : 02CP20312099 PAGINA No. 1

Fecha : 20080312 Hora Certlflcado 18:25:01

SAL NIT BEC0IATI1-E S4000-2007

MPRESO POR
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CERTIFICADO NACIONAL

CAMARA DE COMERCIO‘DE‘BARRANQUILLA

Operacion : 02CP20312099 PAGINA No.

Fecha : 20080312 Hora Certificado 18:25:01

3

RkRhkkkhk® ek g kodededekokok *************‘**************‘******************************

vender y constitulr gravamenes sobre bienes muebles e inmuebles; de-
signar representantes o apoderados en el pais y en el exterior y, en
general, realizar cualquier acto o negoc¢io gue sea necesario o con-
veniente para el deésarrollo de su objeto social y para la mejor pro-
teccion de sug 1ntereses corporatlvos 0 lo de sus sociosg.---------=--

CERTIFICA

CAPITAL Nro Acciones : Valor Aceivn

Autorizado ‘
Ghkddkdkkkkks 000,000,000 *kkdkkkkkhkkk*d, 000,000 **kdkkkkkddkkkhwkxl, K 000
Suscrito

Shxkkhkkkk®2 672,646,000 *************2 672,646 *****************1 ooo
Pagado

Grrkdrkkhkx2 672,646,000 *************2,572 646 *****************1 ooo

4

CERTIF I c a o
/ i \
i
ADMINISTRACION Seran funclones de la. punta dlrectlva, enbie Qtras;
Autorizar cualquler acto o- contrato cuya cuantia sea .superior al
equivalente . en pesos Colombianos a 1ncuenta mil- dolares de los Es-

tados Unidos de America (US$5Q .000. oo),.llquldados dla tasa de cam-:

bio representatlva del mercado v1g¢nte el dia en'que ‘se’ ‘surta la
aprobacion y para enajenar © ‘gravar blenes 1nmuebles 'y demas activos
fijos de 1la sociédad, cualqulera que sea la cuantia de la transac-
cion. Las . demas. que le. sean propias ) no eaten atrlbuldas a otro or-
gano social 'y las que le correspOndaﬁ

dad tendra 'un Gereénte General, quien ejercera la adM1nlstra01on b4

representac1on legal de la sociedad y tendra las 91gu1entes atrlbu—

ciones, entre otras: Ejercer la representacion legal de la socledad
en todos los. actos Yy contratos que se requieran para el desarrollo
del objeto social, 'de conformidad con lo previsto en las leyes y en
los presentes estatutos. Aprobar y celebrar en nombre de la sociedad
todo acto o contrato cuya cuantia sea igual o 1nferlor al’ equivalen-
te en pesos Colombianos a cincuenta mil dolares de los Estados Uni-
dos de BAmerieca (US$50.000.00), liquidados a la tasa de cambio repre-
sentativa del mercado vigente el dia en que se surta la aprobaclon o
celebracion del acto. Para enajenar, a cualquler titulo, bienes in-
muebles de 'la soc1edad o constituir gravamenes sobre los mismos, de-
bera obtener . la. aproba01on de la junta directiva, cualquiera que sea
la cuantia: de 1la' transaccion; o las demas funciones gue le corres-

pondan como representante legal por dlSpOSlClon de la ley, de estos

‘estatyutos o de’ la junta directiva. El Gerente General tendra un su-
plente, designado por la junta directiva, quien lo reemplazara con
identicas facultades en sus faltas temporales, absolutas o meramente
acciedentales, - sin' que sea necesarlo para ello acreditar la ausen01a

del  prineipal.-----c---o-eo- B SENENIC S - :

*kdk CONTINUA %%
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CERTIFICADO NACIONAL .

CAMARA DE COMERCIO DE BARRANQUILLA

******;:;***‘;*********k*****i**************************************************”

Asamblea de Accionistas en Barranguilla, de la sociedad: GYNOPHARM
S.A. cuya parte pertinente se inscribi? en esta C?mara. de Comercio,
el 20 de Enero de 1998 bajo el No. 73,393 .-del libro respectivo,
fueron hechos los 91gu1entes nombramlentos-

Cargo/Nombre Identificaci?n
Revisor Fiscal Ppal. o
Barros Cera William Alberto CC *kkk %8 715,941
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7 ABSTRACT

Methods and compositions for ireating humans suffering
from, or preventing a human from suffering, a physiological
or psychiatric disease, disorder, or a condition where inhib-
iting reuptake of norepinephrine is a benefit are disclosed.
The compositions comprise a compound having a pharma-

" cological sclectivily of serotonin (K, )/norepinephrine (K,)

of at least about 5000. Examples of such compounds include
reboxetine, and more preferably optically pure (S,S) enan-
tiomer of reboxetine. The methods generally include admin-
istration of a therapeutic amount of such compositions. Also
disclosed are preparations of a medicament from the com-
position, and uses of the composition in a manufacture of the
medicament to treat 2 human suffering from, or preventing
a human from suffering, a physiological or psychiatric
disease, disorder, or condition.
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METHOD OF TREATING OR PREVENTING
FIBROM YALGIA AND OTHER SOMATOFORM
DISORDERS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C.
§119(e) of U.S. provisional patent application Serial No.
60/141,968 filed Jul. 1, 1999, U.S. provisional patent appli-
cation Serial No. 60/144,131 filed Jul. 16, 1999, U.S.
provisional patent application Serial No. 60/158,256 filed
Oct. 6, 1999, and U.S. provisional patent application Serial
No. 60/170,381 filed Dec. 13, 1999, the disclosures of which
are incorporated herein by reference.

BACKGROUND OF TIIE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to methods of treating
individuals suffering from a variety of conditions wherein
inhibiting reuptake of norepinephrine provides a benefit. In
particular, the present invention relates to methods of treat-
ment comprising administration of a compound, such as
(S,S) reboxetine, to an individual, wherein the compound
has a high pharmacological selectivity with respect to nore-
pinephrine reuptake sites compared to serotonin reuptake
sites. The present invention also relates to a composition
containing the compound and to a preparation of a medica-
ment containing the composition.

[0004] 2. Bricf Description of Related Technology

[0005] Many types of depression, mental, behavioral, and
neurological disorders originate from disturbances in brain
circuits that convey signals using certain monoamine neu-
rotransmitters. Monoamine neurotransmitters include, for
example, norepinephrine (noradrenaline), serotonin (5-11T),
and dopamine. Lower-than-normal Ievels of norepinephrine
are associated with a variety of symptoms including lack of
energy, motivation, and interest in life. Thus, a normal level
of norepinephrine is essential to maintaining drive and
capacity for reward.

[0006] These neurotransmitters travel from the terminal of
a neuron across a small gap (i.e., the synaptic cleft) and bind
to recepior molecules on the surface of a second neuron.
This binding elicits intracellular changes that initiate or
activate a responsc or change in the postsynaptic neuron.
Inactivation occurs primarily by transport (i.e., reuptake) of
the neurotransmitter back into the presynaptic neuron.
Abnormality in noradrenergic transmission results in vari-
ous types of depression, mental, behavioral, and neurologi-
cal disorders attributed to a varicty of symptoms including
a lack of energy, motivalion, and interest in life. Se¢ gen-
erally, R. 1. Baldessarini, “Drugs and the Treatment of
Psychiatric Disorders: Depression and Mania” in Goodman
and Gilman’s The Pharmacological Basis of Therapeutics,
McGraw-Hill, NY, N.Y., pp. 432-439 (1996).

[0007] Reboxetine (i.e., 2-[(2-ethoxyphenoxy)(phenyl)m-
ethyl]morpholine) raises the concentration of physiologi-
cally active norepinephrine by preventing reuptake of nore-
pinephrine, for example. Reboxeline is a norepinephrine
reuptake inhibitor and has been shown to be eflfective in the
short-term (i.e., less than eight weeks) and long-term treat-
ment of depression. In fact, reboxetine has been shown to
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have effectiveness that is similar to fluoxetine, imipramine,
apd desipramine, commonly prescribed antidepressants, in
both adults and elderly patients. See S. A. Montgomery,
Reboxetine: Additional Benefits 10 the Depressed Patient,
Psychopharmocol (Oxf) 11:4 Suppl.,, 89-15 (Abstract)

(1997).

[0008] Antidepressant drugs arc sometimes divided into
“generations.” The first generation included the monoamine
oxidase inhibitors (such as isocarboxazid and phenylhydra-
zine) and tricyclic agents (such as imipramine). The second
generation of antidepressant drugs included compounds
such as mianserin and trazodone. The third generation has
included drugs called selective reuptake inhibitors (c.g.,
fluoxetine, sertraline, paroxetine, and reboxetine). Those
drugs were characterized by relatively selective action on
only one of the three main monoamine systems thought to be
involved in depression (i.e., 5-HT (serotonin), noradrenaline
(norepinephrine), and dopamine). APP Textbook of Psy-
chopharmacology (A. F. Schatzberg and C. B. Nemerofl),
American Psychiatric Press, 2d. ed., (1998); Lexicon of
Psychiatry, Nuerology and the Neurosciences (F. J. Ayd, Jr.)
Williams and Wilkins (1995). The antidepressant efficacy of
reboxetine is evidenced by its ability to prevent resperine-
induced blepharospasm and hypothermia in mice, down
regulation of B-adrenergic receptors and desensitization of
noradrenaline-coupled adenylate cyclase. See M. Brunello
and G. Racagni, “Rationale for the Development of Nora-
drenaline Reuptake Inhibitors,” Human Psychophramacol-
ogy, vol. 13, §-13-519, Supp. 13-519 (1998).

[0009] According to a survey by Brian E. Leonard,
desipramine, maprotiline, and lofepramine are relatively
selective norepinephrine reuptake inhibitors with proven
efficacy. These materials increase brain noradrenaline and
thereby function to rclicve depression. Mianscrin and mir-
tazepine also show antidepressant-like effects by increasing
noradrenaline availability by means of blocking the pre-
synaptic a.,-adrenoceptors. $till further, oxaprotiline, fezola-
mine, and tomoxetine are potent and selective norepineph-
rine reuptake inhibitors that lack neurotransmitter receplor
interactions and, thus, do not cause many of the side effects
characteristic of classical tricyclic antidepressants. See
Brian E. Leonard, “The Role of Noradrenaline in Depres-
sion: A Review,” Journal of Psychopharmocology, vol. 11,
no. 4 (Suppl.), pp. $39-847 (1997)

[6010] Reboxetine also is a selective norepinephrine
reuptake inhibitor, which also produces fewer of the side
effects associated with the administration of classical tricy-
clic antidepressants. The antidepressant efficacy of reboxet-
ine is evidenced by its ability to prevent resperine-induced
blepharospasm and hypothermia in mice, down regulation of
B-adrenergic receptors and desensitization of noradrenaline-
coupled adenylate cyclase. See M. Brunello and G. Racagni,
“Rationale for the Development of Noradrenaline Reuptake
Inhibitors,” Human Psychophramacology, vol. 13 (Supp.)
13-519 (1998).

[0011] Reboxetine generally is described in Melloni et al.
U.S. Pat. Nos. 4,229,449, 5,068,433, and 5,391,735, and in
GB 2,167,407, the disclosures of which are hereby incor-
porated by reference. Chemically, reboxetine has two chiral
centers and, therefore, exists as two enantiomeric pairs of
diastereomers, shown below as isomers (I) through (IV):
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0]

[0012] (R, R) 2-[(2-ethoxyphenoxy)phenylymethyljmor-
pholine

(m

HayC.

[0013] (S, S) 2-[(2-ethoxyphenoxy)phenyl)methylJmor-
pholine

()
HaC

[0014] (R, S) 2-[(2-ethoxyphenoxy)(phenylmethylmor-
pholine
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aw)

H;C

[0015] (8, R) 2-[(2-ethoxyphenoxy)}(phenyl)methyl Jmor-
pholine

[0016] Many organic compounds exist in optically active
forms, i.., they have the ability to rotate the plane of
plane-polarized light. In describing an optically active com-
pound the prefixes R and S are used to denote the absolute
configuration of the molecule about its chiral center(s). The
prefixes D and L, or (+) or (-), designate the sign of rotation
of plane-polarized light by the compound, with L or (-)
meaning that the compound is levorotatory. In contrast, a
compound prefixed with D or (+) is dextrorotatory. There is
no correlation between nomenclature for the absolutc stere-
ochemistry and for the rotation of an cnantiomer. Thus,
D-lactic acid is the same as (~)-lactic acid, and L-lactic acid
is the same as (+)-lactic acid. For a given chemical structure,
each of a pair of enantiomers are identical except that they
are non-superimposable mirror images of one another. A
specific stereoisomer may also be referred to as an cnanti-
omer, and a mixture of such isomers is often called an
enantiomeric, or racemic, mixture,

[0017] Stereochemical purity is important in the pharma-
ceutical ficld, where many of thc most often prescribed
drugs exhibit chirality. For example, the L-enantiomer of the
beta-adrenergic blocking agent, propranolol, is known to be
100 times more potent than its D-enantiomer. Additionally,
optical purity is important in the pharmaceutical drug field
because certain isomers have been found to impart a del-
eterious effect, rather than an advantageous or inert effect.
For example, il is believed that the D-enantiomer of thali-
domide is a safe and effective sedative when prescribed for
the control of morning sickness during pregnancy, whereas
its corresponding L-enantiomer is believed to be a potent
teratogen.

[0018] When two chiral centers exist in one molecule,
there are four possible stereoisomers: (R,R), (8,8), (R,9),
and (S,R). Of these, (R,R) and (S,S) are an example of a pair
of enantiomers (mirror images of cach other), which typi-
cally share chemical properties and mclting points just like

@‘6

\
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any other enantiomeric pair. The mirror images of (R,R) and
(S,8) are not, however, superimposable on (R,S) and (S,R).
This relationship is called diastereoisomeric, and the (8,S)
molecule is a diastereoisomer of the (R,S) molecule,
whereas the (R,R) molecule is a diastereoisomer of the (S,R)
molecule.

[0019] Currently, reboxetine is commercially available
only as a racemic mixture of enantiomers, (R,R) and (8,S)
in a 1:1 ratio, and reference herein to the generic name
“reboxetine” refers to this enantiomeric, or racemic, mix-
ture. Reboxetine is commercially sold under the trade names
of EDRONAX™, PROLIFT™, VESTRA™, and NORE-
BOX™, As previously noted, reboxetine has been shown to
be useful in the treatment of human depression. Orally
administered reboxetine is readily absorbed and requires
once or twice a day administration. A preferred adult daily
dose is in the range of about 8 to about 10 milligrams (mg).
The effective daily dosage of reboxetine for a child is
smaller, typically in a range ol about 4 to about 5 mg. The
optimum daily dosage for each patient, however, must be
determined by a treating physician taking into account the
patient’s size, other medications which the paticnt may be
taking, identity and severity of the particular disorder, and
all of the other circumstances of the patient.

[0020] Administration of reboxetine, however, can result
in undesired side cffects associated with drug-drug interac-
tions and in other undesirable effects such as, for example,
dizziness, insomnia, lightheadedness, changes in blood pres-
sure, sweating, gastrointestinal disturbances, sexual dys-
[unction in males, certain anticholinergic-tike effects (e.g.,
tachyardia and urinary retention). It has been found that such
side effects oceur, in part, because reboxetine lacks a suffi-
cicntly high selectivity for inhibiting norepinephrine
reuptake. In other words, reboxetine is blocking reuptake of
other monoamines, like serotonin and dopamine, to a suf-
ficient degree to contribute to the undesired side effects.

[0021] It has been reported that other antidepressants have
a high pharmacological selectivity for inhibiting reuptake of
norepinephrine. For example, oxaprotiline has a pharmaco-
logical selectivity with respect to inhibiting norepinephrine
reuptake compared to serotonin reuptake of about 4166,
based on a ratio of K, values. The corresponding pharma-
cological selectivity for desipramine is about 377, and that
for maprotiline is about 446. Sec Elliott Richelson and
Michael Pfenning, “Blockade by Antidepressants and
Related Compounds of Biogenic Amine Uptake in Rat Brain
Synaptosomes: Most Antidepressants Sclectively Block
Norepinephrine Uptake,” European Joumnal of Pharmacol-
ogy, vol. 14, pp. 277-286 (1984). Despite the relatively high
selectivity of oxaprotiline, desipramine, and maprotiline,
these and other known materials undesirably block receptor
of other peurotransmitters to a sufficient degree that they
also contribute to adverse side effects.

[0022] Accordingly, there is a need in the art for a method
of treating individuals suffering from a variety of conditions
where inhibiting reuptake of norepinephrine provides a
benefit, while reducing or eliminating the adverse side
effects associated with conventional norepinephrine
reuptake inhibitors. There also is a need for a method that
selectively inhibils the reuptake of norepinephrine over
other peurotransmitters, like serotonin and dopamine. Spe-
cifically, there is a need in the art for a highly selective (at
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one reuptake sitc), specific (with no activity at other recep-
tors), and potent norepinephrine reuptake inhibitor. Further-
more, there is a need for pharmaceutical compositions
containing a highly selective and potent norepinephrine
reuptake inhibitor. Still further, there is a need for medica-
ments coniaining such pharmaceutical compositions, and the
use of such compositions in the manufacture of such medi-
caments.

SUMMARY OF THE INVENTION

[0023] The present invention generally is directed to com-
positions and methods of treating or preventing a variety of
buman conditions where inhibition of norepinephrine
reuptake provides a benefil and, more specifically, where
selective, specific, and potent inhibition of norepinephrine
provides a benefit. More particularly, the present invention
is directed to an effective treatment or prevention of such
conditions comprising administration of compounds, such as
reboxetine or an optically pure (8,8) stereoisomer thereof, to
a human.

[0024] Accordingly, one embodiment of the present inven-
tion is directed to a method of selectively inhibiting reupiake
of norepinephrine, the method comprising the step of admin-
istering a therapeutically effective amount of a composition
to an individual, the composition comprising a compound
having a pharmacological selectivity of serotonin (K,)/
norepinephrine (K;) of at least about 5000, preferably at
least about 10,000, and more preferably at least about
12,000.

[0025] Awnother embodiment of the present invention is
directed to a method of treating a human suffering from a
condition, or preventing said condition, wherein inhibiting
reuptake of norepinephrine provides a benefit, the method
comprising the step of administering a therapeutically effec-
tive amount of a composition comprising a compound
having a phammacological selectivity of serotonin (K,)/
norepinephrine (K,) of at least about 5000, preferably at
least about 10,000, and more preferably at least about
12,000.

[0026] Another embodiment of the present invention is
directed to a preparation of a medicament from a composi-
tion comprising a compound having a pharmacological
selectivity of serotonin (K, )/norepinephrine (K,) of at least
about 5000, preferably at least about 10,000, and more
preferably at least about 12,000 to treat or prevent at lcast
one nervous system disorder sclected from the group con-
sisting of addictive disorders (including those due to alco-
hol, micotine, and other psychoactive substances) and with-
drawal syndrome, adjustment disorders (including
depressed mood, anxiety, mixed anxiety and depressed
mood, disturbance of conduct, and mixed disturbance of
conduct and mood), age-associated learning and mental
disorders (including Alzheimer’s disease), anorexia nervosa,
apathy, attention-deficit (or other cognitive) disorders due to
general medical conditions, attention-deficit hyperactivity
disorder (ADHD), bipolar disorder, bulimia nervosa,
chronic fatigue syndrome, chronic or acute stress, chronic
pain, conduct disorder, cyclothymic disorder, depression
(including adolescent depression and minor depression),
dysthymic disorder, fibromyalgia and other somatoform
disorders (including somatization disorder, conversion dis-
order, pain disorder, hypochondriasis, body dysmorphic
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disorder, undifferentiated somatoform disorder, and somato-
form NOS), generalized anxiety disorder (GAD), inconti-
nence (i.e., stress incontinence, genuine stress incontinence,
and mixed incontinence), inhalation disorders, intoxication
disorders (alcohol addiction), mania, migraine headaches,
obesity (ic., reducing the weight of obese or overweight
patients), obsessive compulsive disorders and related spec-
trum disorders, oppositional defiant disorder, panic disorder,
peripheral neuropathy, post-traumatic stress disorder, pre-
menstrual dysphoric disorder (i.c., premenstrual syndrome
and late luteal phase dysphoric disorder), psychotic disor-
ders (including schizophrenia, schizoaffective and schizo-
phreniform disorders), scasonal affective disorder, sleep
disorders (such as narcolepsy and enuresis), social phobia
(including social anxiety disorder), specific developmental
disorders, selective serotonin reuptake inhibition (SSRI)
“poop out” syndrome (i.e., wherein a patient who fails to
maintain a satisfactory response to SSRI therapy after an
initial period of satisfactory response), and TIC disorders
(c.g., Tourette’s Disease).

[0027] Another embodiment of the present invention is
directed to use of a composition comprising a compound
having a pharmacological selectivity of serotonin (K,)/
norepincphrine (K,) of at least about 5000, preferably at
least about 10,000, and more preferably at least about
12,000, in a manufacture of a medicament to treat or prevent
at least one of the aforementioned nervous system disorders.

[0028] An cxample of a compound having a pharmaco-
logical selectivity of serotonin (K,)/norepinephrine (K,) of
at least about 5000, is optically pure (8,8) reboxetine
substantially free of its (R,R) stereoisomer. Individuals
treated with optically pure (8,8) reboxetine do not experi-
ence certain adverse side cffects associated with the admin-
istration of the racemic mixture of (R,R) and (S,S) rebox-
etine. The present invention therefore includes
administering optically pure (8,S) reboxetine to a human to
selectively inhibit norepinephrine reuptake, and thereby
control, reduce, or eliminate adverse effects caused by the
administration of the racemic mixture of reboxetine.

[0029] More specifically, another embodiment of the
present invention is directed to a method of treating or
preventing a human condition wherein inhibiting reuptake of
norepinephrine provides a benefit. The method comprises
the step of administering a therapeutic amount, typically
about 0.5 to about 10 mg/day, of optically pure (S,8)
reboxetine, or a pharmaceutically acceptable salt thereof.
Optically pure (S,S) reboxetine is substantially free of (R,R)
reboxetine.

[0030] Optically pure (S,S) reboxetine is advantageous
over prior treatment or prevention methods which utilized a
racemic mixture of (R,R) and (S,S) reboxetine. In particular,
it has been found that treatments using compositions con-
taining an optically pure (S,S) reboxetine are about 5 to
about 8.5 times more effective at inhibiting the reuptake of
norepinephrine than compositions containing the racemic
mixture of the (R,R) and (8,8) stereoisomers. Therefore,
reuptake blockage can be achieved with much lower dos-
ages. Accordingly, the present invention may permit a
substantial reduction in the customary daily dosage of the
racemic mixture (i.c., the commercially available reboxet-
ine) by about 50% to about 80% because of the use of an
optically pure (S,S) reboxetine. In addition, treatments uti-
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lizing the optically pure (S,S) reboxctine may result in fewer
undesirable adverse side effects associated with the treat-
ment because of the high selectivity and potency of (8,S)
reboxetine with respect to inhibiting the reuptake of nore-
pinephrine.

[0031] Another embodiment of the present invention is
directed to a method of treating or preventing a nervous
system disorder comprising the step of administering a
therapeutically effective dose of racemic reboxetine to an
individual, wherein the disorder is at least one of an adjust-
ment disorder, an age-associated learning and mental disor-
der, anorexia nervosa, apathy, an attention-deficit disorder
due to general medical conditions, bipolar disorder, bulimia
nervosa, chronic fatigue syndrome, chronic or acute stress,
chronic pain, cyclothymic disorder, dysthymnic disorder,
fibromyalgia and other somatoform disorders, incontinence,
mania, migraine headaches, obesity, peripheral neuropathy,
post-traumatic stress disorder, premenstrual dysphoric dis-
order, a psychotic disorder, seasonal affective disorder, a
sleep disorders, a specific developmental disorders, SSRI
“poop out” syndrome, and TIC disorders. Other embodi-
ments of the present invention are direcled to a preparation
of a medicament from a composition comprising reboxetine
and a use of reboxetine in a manufacture of the medicament
to treat or prevent at least one of the aforementioned nervous
system disorders.

[0032] Additional benefits and features of the present
invention will become apparcot to those skilled in the art
from a review of the following detailed description, taken in
conjunction with the example and the appended claims. It
should be noted, however, that while the invention is sus-
ceptible of embodiments in various forms, described here-
after are specific preferred embodiments of the invention
with the understanding that the present disclosure is
intended as illustrative, and is not intended to limit the
invention to the specific embodiments described herein.

DETAILED DESCRIPTION OF TIILE
PREFERRED EMBODIMENTS

[0033] Rcboxctine is a known compound that is active on
the central nervous system, and has been used as an anti-
depressant. Heretofore, use of reboxetine has been limited to
the treatment of depression, oppositional defiant disorder,
attention-deficit/hyperactivity disorder, and conduct disor-
der. These proposed treatments are disclosed in International
Publication Nos. WO 99/15163, WO 95/15176, and WO
99/15177. These treatment methods are limited to adminis-
tration of a racemic mixture of the (S,8) and (R,R) rebox-
etine stereoisomers.

[0034] Reboxetine does not act like most antidepressants.
Unlike tricyclic antidepressants, and even sclective scroto-
nin reuptake inhibitors (SSRIs), reboxetine is ineffective in
the 8-OH-DPAT hypothcrmia test, indicating that reboxetine
is not a SSRI. Brian E. Leonard, “Noradrenaline in basic
models of depression.”European-Neuropsychopharmacol, 7
Suppl. 1 pp. S11-6 and §71-3 (April 1997). Reboxetine is a
selective norepinephrine reuptake inhibitor, with only mar-
ginal serotonin and no dopamine reuptake inhibitory activ-
ity. Reboxetine displays no anticholinergic binding activity
in different anima! models, and is substantially devoid of
monoamine oxidase (MAO) inhibitory activity. Racemic
reboxetine exhibits a pharmacological selectivity of seroto-
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nin (K, )/norepinephrine (K,) of about 80. The K, values are
discussed in more detail hercafter.

[6035] Another embodiment of the present invention
includes a method of selectively inhibiting reuptake of
norepinephrine, the method comprising the step of admin-
istering a therapeutically effective amount of a composition
to an individual, the composition comprising a compound
having a pharmacological selectivity of serotonin (K,)/
norepinephrine (K,) of at least about 5000, preferably at
least about 10,000, and more preferably at least about
12,000.

[0036] Anothcer cmbodiment of the present invention is
directed to a composition comprising a compound having a
pharmacological selectivity of serotonin (K,)/norepineph-
rine (K,) of at least about 5000, preferably at least about
10,000, and more preferably al least about 12,000. The
inventive composition is useful in the treatment or preven-
tion of diseases, disorders, and conditions (described in
more detail below) whercin inhibition of reuptake of nore-
pinephrine is beneficial. An example of such a compound is
an optically pure (8,8) stereoisomer of reboxetine, or a
pharmaceutically effective salt thereof.

[0037] To determine the degree of selectivity of a com-
pound to bind to the norepinephrine reuptake site, the
iohibition constant {or K, value) of the compound for
serotonin reuptake site was divided by the K, value for
norepinephrine reuptake site. A lower value of K, for nore-
pinephrine reuptake indicates greater binding affinity to
norepinephrine receptors. A higher serotonin (K,)/norepi-
nephrine (K,) ratio indicates a greater selectivity for binding
the norepinephrine receptor. Accordingly, the present inven-
tion is directed to a composition comprising a compound
having a pharmacological selectivity of serotonin (K,)/
norepinephrine (K;) of at least about 5000, preferably at
least about 10,000, and more preferably at least about
12,000, as noted above. Furthermore, it is envisioned that
sclectivity values far in excess of 12,000, such as 25,000,
50,000, 75,000, and even up to 100,000 or greater, also are
beneficial.

[0038] The compositions of the present invention, when
employed in effective amounts in accordance with the
present invention, are selective with respect to the norepi-
nephrine reuptake site, but do not cause significant blockade
of receptors associated with undesirable side effects e.g.,
serotonin and dopamine receptors. In other words, a dose of
the inventive composition capable of inhibiting the reuptake
of norepinephrine, is essentially ineffective in eliciting
blockade of other neurotransmitter receptors. Inhibition con-
stants (K, values), typically reported in units of nanamolars
(nM), were calculated from the IC, valucs according to the
method set forth in Y. C. Cheng and W. H. Prusoff, “Rela-
tionship Between the Inhibitory Constant (K,) and the
Concentration of Inhibitor Which Causes 50% Inhibition
(IC,,) of an Enzymatic Reaction,” Biochemical Pharmacol-
ogy, vol. 22, pp. 3099-3108 (1973).

[0039] Another embodiment of the present invention is
directed to an effective method using an optically pure (S,5)
stereoisomer of reboxetine to treat or prevent conditions
wherein inhibition of reuptake of norepinephrine is benefi-
cial. (8,8) Reboxetine is an effective, selective inhibitor of
norepinephrine reuptake and, accordingly, dose levels can be
substantially reduced in comparison to racemic reboxetine,
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In addition, individuals trcatcd with an optically purc (S.S)
reboxetine do not experience certain adverse effects associ-
ated with the administration of the racemic mixture of (R,R)
and (8,8) reboxetine. Accordingly, another embodiment of
the present invention includes administering a therapeutic
amount of an optically pure (8,S) reboxetine to a human to
inhibit the reuptake of norepinephrine, and to control,
reduce, or climinate adverse effects associated with admin-
istration of racemic reboxetine.

[0040] Yet another embodiment of the present invention is
directed to a method of freating or preventing a human
condition wherein inhibiting reuptake of norepinephrine
provides a benefit. The method comprises the step of admin-
istering, and preferably orally administering, a 1otal dose of
about 0.1 mg/day to about 10 mg/day, more preferably about
0.5 to about 10 mg/day of an optically pure (S,S) reboxetine,
or a pharmaceutically acceptable salt thereof, to an indi-
vidual,

[0041] As used herein, the term “reboxetine” refers to the
racemic mixture of the (R,R) and (S,5) enantiomers of
reboxetine. In contrast, the term “(8,S) reboxetine” refers to
only the (S,S) stercoisomer. Similarly, the term “(R,R)
reboxetine” refers to only the (R,R) stercoisomer.

[0042] The phrases “optically pure (8,S) reboxetine™ and
“substantially free of its (R,R) stereoisomer,” as used herein,
mean that the composition contains a greater proportion of
(S,S) reboxetine in relation to (R,R) reboxetine. In a pre-
ferred embodiment, the phrases mean that the composition
is at least 90 percent by weight (wt. %) of (8,S) rebogetine,
and 10 wt. % or less of (R,R) reboxetine. In a more preferred
embodiment the phrases mean that the composition contains
at least 97 wt. % of (8,S) reboxetine, and 3 wt. % or less of
(R,R) reboxetine. In an even more preferred embodiment,
the phrases mean that the composition contains at least 99
wt. % of (8,5) reboxetine, and 1 wt. % or less of (R,R)
reboxetine. In a most preferred embodiment, the phrases
“optically pure (S,S) reboxetine” and “substantially [ree of
its (R,R) stercoisomer,” as used herein, mean that the
composition contains greater than 99 wt. % of (8,8) rebox-
etine. The foregoing percentages are based upon the total
amount of reboxetine preseot in the composition. The
phrascs “substantially free of (R,R) reboxetine,”“substan-
tially optically pure (8,8) stereoisomer of reboxetine,”sub-
stantially optically pure (S,S) reboxeline, “optically pure
(5,8) stereoisomer of reboxetine,” and “optically pure (8,8)
reboxetine™ are also encompassed by the above-described
amounts.

[0043] The phrases “pharmaceutically acceptable salis™ or
“a pharmaceutically acceptable salt thereof™ refer to sals
prepared from pharmaceutically acceptable acids or bases,
including organic and inorganic acids and bascs. Becausc
the active compound (i.e., (5,8) reboxetine) used in the
present invention is basic, salts may be preparcd from
pharmacenticaily acceptable acids. Suitable pharmaceuti-
cally acceptable acids include acctic, benzenesulfonic (besy-
late), benzoic, p-bromophenylsulfonic, camphorsulfonic,
carbonic, citrie, ethanesulfonic, fumaric, gluconic, glutamic,
hydrobromic, hydrochloric, hydroiodic, isethionic, lactic,
maleic, malic, mandelic, methanesulfonic (mesylate),
mucic, nitric, oxalic, pamoic, paniothenic, phosphoric, suc-
cinic, sulfuric, tartaric, p-toluenesulfonic, and the like.
Examples of such pharmaceutically acceptable salts of (S,5)
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reboxetine, thus, include, but arc not limited to, acctate,
benzoate, B-hydroxybutyrate, bisulfate, bisulfite, bromide,
butyne-1,4-dicate, carpoate, chloride, chlorobenzoate, cit-
rate, dihydrogenphosphate, dinitrobenzoate, fumarate, gly-
collate, heptanoate, hexyne-1,6-dioate, hydroxybenzoate,
iodide, lactate, maleate, malonate, mandelate, metaphos-
phate, methanesulfonate, methoxybenzoate, methylben-
zoate, monohydrogenphosphate, naphthalene-1-sulfonate,
naphthalenc-2-sulfonate, oxalate, phenylbutyrate, phenyl-
proionate, phosphale, phihalate, phylacetate, propanc-
sulfonate, propiolate, propionate, pyrophosphate, pyrosul-
fate, sebacate, suberate, succinate, sulfate, sulfite, sulfonate,
tartrate, xylenesulfonate, and the like. A preferred pharma-
ceutical salt of (8,S) reboxetine is methanesulfonate (i.e.,
mesylate), which is prepared using methanesulfonic acid.

[0044] The phrases “side effects,”“adverse effects,” and
“adverse side effects” in relation to reboxetine include, but
are not limited to, dizziness, insomnia, lightheadedness,
changes in blood pressure, gastrointestinal disturbances,
sexual dysfunction in males, extrapyramidal side effects,
certain anticholinergic-like effects (e.g., tachycardia, blurred
vision), and undesired side cffects associated with with
drug-drug interactions.

[0045] As used herein, the terms “treat,”treatment,” and
“treating,” refer to: (2) preventing a disease, disorder, or
condition from occurring in a human which may be predis-
posed to the disease, disorder and/or condition but has not
yet been diagnosed as having it; (b) inhibiting the discase,
disorder, or condition, i.e., arresting its development; and (c)
relieving the discase, disorder, or condition, ie., causing
regression of the disease, disorder and/or condition. In other
words, the terms “treat,”treatment,” and “treating,” extend
to prophylaxis, in other words “prevent,™ prevention,” and
“preventing,” as well as treatment of established conditions.
Accordingly, use of the terms “prevent,”“prevention,” and
“preventing,” would be an administration of the pharmaceu-
tical composition 10 a person who has in the past suffered
from the aforementioned conditions, such as, for example,
migraine headaches, but is not suffering from the conditions
at the moment of the composition’s administration. For the
sake of simplicity, the term “conditions” as used hereinafter
encompasses conditions, diseases, and disorders.

[0046] Methods and compositions of the present invention
are useful in treating a human condition wherein inhibitiog
reuptake of norepinephrine provides a benefit. The method
comprises the step of administering, and preferably orally
administering, a sufficient amount of the inventive compo-
sition to provide a total dose of about 0.1 to about 10 mg/day
of the selective compound to an individual.

[0047] More specifically, administration of the inventive
composition (c.g., 2 composition containing an opticaily
pure (8,8) reboxetine) is effective in treating various human
conditions including, but not limited to, addictive disorders
(including those due to alcohol, nicotine, and other psycho-
active substances) and withdrawal syndrome, adjustment
disorders (including depressed mood, anxiety, mixed anxi-
ety and depressed mood, disturbance of conduct, and mixed
disturbance of conduct and mood), age-associated learning
and mental disorders (including Alzheimer’s disease), anor-
exia nervosa, apathy, atiention-deficit {or other cognitive)
disorders due to general medical conditions, attention-deficit
hyperactivity disorder (ADHD), bipolar disorder, bulimia
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nervosa, chronic fatigue syndrome, chronic or acute stress,
chropic pain, conduct disorder, cyclothymic disorder,
depression (including adolescent depression and minor
depression), dysthymic disorder, fibromyalgia and other
somatoform disorders (including somatization disorder, con-
version disorder, pain disorder, hypochondriasis, body dys-
morphic disorder, undifferentiated somatoform disorder, and
somatoform NOS), generalized anxiety disorder (GAD),
incontinence (i.e., stress incontinence, genuine stress incon-
tinence, and mixed incontinence), iohalation disorders,
intoxication disorders {alcohol addiction), mania, migraine
headaches, obesity (i.c., reducing the weight of obese or
overweight patients), obscssive compulsive disorders and
related spectrum disorders, oppositional defiant disorder,
panic disorder, peripheral neuropathy, post-traumatic stress
disorder, premenstrual dysphoric disorder (i.e., premenstrual
syndrome and late luteal phase dysphoric disorder), psy-
chotic disorders (including schizophrenia, schizoaffective
and schizophrepiform disorders), seasonal affective disor-
der, sleep disorders (such as narcolepsy and enuresis), social
phobia (including social anxiety disorder), specific devel-
opmental disorders, selective serotonin reuptake inhibition
(SSRI) “poop out” syndrome (i.e., wherein a patient who
fails to maintain a satisfactory response to SSRI therapy
after an initial period of satisfactory response), and TIC
disorders {(e.g., Tourette’s Disease).

[0048] The administration of the inventive composition is
very effective in the treatment of addictive disorders and
withdrawal syndromes, adjustment disorders, apathy, atten-
tion-deficit hyperactivity disorder, attention-deficit disorders
due to medical conditions, bulimia nervosa, chronic fatigne
syndrome, chronic or acute stress, depression, dysthymic
disorder, generalized anxiety disorder (GAD), nicotine
addiction, panic disorder, post-traumatic stress disorder,
premenstrual dysphoric disorder, schizoaffective disorder,
and SSRI “poop out” syndrome. Furthermore, the adminis-
tration of (S,S) reboxetine is especially effective in treatment
or prevention of addictive disorders and withdrawal syn-
dromes, apathy, attention-deficit hyperactivity disorder,
altention-deficit disorders due to medical conditions, chronic
fatigue syndrome, chronic or acuie stress, dysthymic disor-
der, depression, nicotine addiction, obesily, post-iraumatic
stress disorder, and SSRI “poop out” syndrome.

[0049] Reference to treatments for “nicotine addiction”
herein also includes treatments for smoking cessation. Many
of the foregoing human conditions are generally described
by the American Psychiatric Association in their publication
eatitled, “Diagnostic and Statistical Manual of Mental Dis-
orders,” 4th ed. rev. (Washington D.C. 1994), the disclosure
of which is hereby incorporated by reference. General
descriptions of addictive disorders, including disorders
related to intoxication and inhalants and, and nicotine addic-
tion may be found in many standard references, such as R.
. Hales et al., “The American Psychiatric Press Textbook of
Psychiatry,” 3d. ed. (1999), the disclosure of which is hercby
incorporated by reference.

[0050] An inventive composition also can be used to treat
migraine headaches. Furthermore, the inventive composi-
tion can be used to treat headaches in migraineurs or people
suffering from migraine headaches, including the treatment
of symptoms of an existing headache, treatment to prevent
the oceurrence, intensity, and duration of a headache, pro-
phylactic use to prevent or reduce (he incidence or duration
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of migraines, as an adjuvant to facilitate the effectiveness of
an abortive medication or co-administered with other medi-
cations (including abortive medications) to reduce the
required dosages (and side effects) of those medications.

[0051] A preferred embodiment of the inventive compo-
sition includes (S,S) reboxetine. It is known that commer-
cially-available reboxetine is a racemic mixture of the (R,R)
and (8,S) enantiomers of 2-[(2-ethoxyphenoxy)(phenyl)m-
cthyl]morpholine. Tt has now been discovered that the (S,8)
stercoisomer is the most active and the most selective
stereoisomer with respect to inhibiting the reuptake of
norepinephrine, In addition, when administered to an indi-
vidual, in the dosages described herein, as an optically pure
material (i.e., in the substantial absence of its (R,R) diaste-
reomer), the individual does not experience many of the
adverse side effects associated with the administration of
commercially-available reboxetine. Furthermore, it has fur-
ther been discovered that the (S,S) and (R,R) enantiomers
have a reversed selectivity for the norepinephrine neu-
rotransmiiter in relation to the serotonin neurotransmiiter,
and an optically pure (S,S) reboxeting is significantly more
effective at inhibiting reuptake of norepinephrine than either
the (R,R) enantiomer or a racemic mixture of the (S,S) and
(R,R) enantiomers.

[0052] Specifically, it has becn found that compositions
containing an optically pure (S,S) reboxetine are about 5 to
about 8.5 times more effective at inhibiting the reuptake of
porepinephrine than compositions containing the racemic
mixture of the (R.R) and (8,8) stercoisomers. Accordingly,
the typical daily dosage of the racemic mixture (i.e., com-
mercially available reboxetine) can be reduced by about
50% to about 80% when using an optically pure (8,8)
reboxetine. The reduction in dosage does not lead to a
reduction in efficacy, but the reduction or elimination of
various adverse side effects was observed.

[0053] Inparticular, because an optically pure (8,S) rebox-
ctine selectively inhibits norepinephrine reuptake comparcd
to serotonin reuptake, adverse side effects associated with
serotonin reuptake are reduced or eliminated. Such adverse
side effects include, but are not limnited to, gastrointestinal
disturbances, anxicty, sexual dysfunction, and undesirable
side effects associated with drug-drug interactions,

[0054] The synthesis of a racemic mixture of reboxetine is
disclosed in Melloni et al. U.S, Pat. No. 4,229,449. Indi-
vidual stereoisomers of reboxetine can be obtained by
resolution of the racemic mixture of enantiomers using
conventional methods generally known by those skilled in
the art. Such methods include, but are not limited to,
resolution by simple crystallization and chromatographic
techniques, for example, as set forth in GB 2,167,407,

[0055] While it is possiblc to administcr a highly sclective
norepinephrine reuptake inhibitor directly without any for-
mulation, a composition preferably is administered in the
form of pharmaceutical medicaments comprising the selec-
tive norepinephrine reuptake inhibitor. The inventive com-
position can be administered in oral unit dosage forms such
as tablets, capsules, pills, powders, or graaules. The inven-
tive composition also can be infroduced parenterally, (c.g.,
subcutaneously, intravenously, or intramuscularly), using
forms known in the pharmaceutical art. The inventive com-
position further can be administered rectally or vaginally in
such forms as suppositories or bougies. The inventive com-

Jul. 4, 2002

position also can be administered topically or transdermally,
such as with a “patch” containing active ingredient. Trans-
dermal delivery patches can be used to provide continuous,
pulsatile, or on-demand infusion of the inventive composi-
tions in controlled amounts. The construction and use of
transdermal delivery patches are well known in the phar-
maceutical art, and are described, for example, in U.S. Pat.
Nos. 3,742,951, 3,742,951, 3,797,494, 3,996,934, 4,031,
894, and 5,023,252,

[0056] Tt may be desirable or necessary to introduce the
inventive composition or pharmaceutical compositions con-
taining the selective norepinephrine reuptake inhibitor to the
brain, either directly or indirectly. Direct techniques usually
involve placement of a suitable drug delivery catheter into
the ventricular system to bypass the blood-brain barrier. One
such suitable delivery system used for the transport of
biological factors to specific anatomical regions of the body
is described in U.S. Pat. No. 5,011,472, the disclosure of
which is incorporated herein by reference.

[6057] In general, the preferred route of administering the
inventive composition is oral, with a once or twice a day
administration. The dosage regimen and amount for treating
patients with the inventive composition is selected in accor-
dance with a variely of factors including, for cxample, the
type, age, weight, sex, and medical condition of the patient,
the severity of the condition, the route of administration and
the particular compound employed, either racemate or pure
enantiomer. An ordinarily skilled physician or psychiatrist
can readily determine and prescribe an cffective (i.e., thera-
peutic) amount of the compound to prevent or arrest the
progress of the condition. In so proceeding, the physician or
psychiatrist could employ relatively low dosages at first,
subsequently increasing the dose until a maximum response
is obtained.

[0058] Pharmaceutical compositions suitable for oral
administration can be of any convenient form, such as
sachets, tablets, capsules, pills, or aerosol sprays, each
containing a predetermined amount of the active compound
either as a powder or granules, or as a solution or a
suspension in an aqueous liquid, a non-aqueous liquid, an
oil-in-water emulsion, or a water-in-oil liquid cmulsion.
Such compositions can be prepared by any method that
includes the slep of bringing the active compound either into
intimate association with a carrier, which constitutes one or
more necessary or desirable ingredients. Generally, the
compositions are prepared by uniformly and intimately
admixing the active ingredicnt with liquid carriers or fincly
divided solid carriers or both, and then, if necessary, shaping
the product into a desired form.

[0059] For example, a tablet can be prepared by compres-
sion or molding techniques, optionally, using onc or morc
accessory ingredients. Compressed tablets can be prepared
by compressing the active ingredient in a suitable machine
into a free-flowing form, such as a powdecr or granules.
Thereafter, the compressed, free-flowing form optionally
can be mixed with a binders, diluents, lubricants, disinte-
grating ageats, effervescing agents, dyestufls, sweeteners,
wetting agents, and non-toxic and pharmacologicaily inac-
tive substances typically present in pharmaccutical compo-
sitions. Molded tablets can be made by molding a mixture of
the powdered compound moistened with an inert liquid
diluent in a suitable machine.
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[0060] Suitable binders for use in the pharmaccutical
preparation include, for example, starches, gelatine, meth-
ylcellulose, gum arabic, tragacanth, and polyvinylpyrroli-
done. Suitable diluents for use in the pharmaceutical prepa-
ration include, for example, lactose, dextrose, sucrose,
manmnitol, sorbitol, and cellulose. Suitable lubricants for use
in the pharmaceutical preparation include, for example,
silica, talc, stearic acid, magnesium or calcium stearate, and
or polyethylene glycols. Suitable disintegrating agents for
use in the pharmaceutical preparation include, for example,
starches, alginic acid, and alginates. Suitable wetting agents
for use in the pharmaceutical preparation include, for
example, lecithin, polysorbates, and laurylsulfates. Gener-
ally, any effervescing agents, dyestuffs, and/or sweeteners
known by those of ordinary skill in the art can be used in the
preparation of a pharmaceutical composition.

[0061] Desirably, daily dose of the composition (e.g.,
tablet, sachet, or capsule) contains from about 0.1 to about
10 mg of optically pure (8,8) reboxetine, and is substantially
free of its (R,R) stereoisomer. More preferably, each dose of
the composite contains about 0.5 to about 8 mg of the active
ingredicnt, optically-pure (S,8) reboxetine, and is substan-
tially free of its (R,R) stercoisomer. Even more preferably,
however, each dose contains from about, 0.5 to about 5 mg
of the active ingredient, such as an optically-pure (8,5)
reboxetine, and is substantially free of its (R,R) stereoiso-
mer. This dosage form permits the full daily dosage of about
0.5 to about 2.5 mg to be administered in one or two oral
doses. This will allow for tablets containing 0.1, 0.2, 0.3, 0.4,
05,0.6,0.7,08,09,10,1.1,1.2,1.3,14,1.5,1.6,1.7, 1.8,
1.9.20,2.1,2.2,2.3, 24, or 2.5 mg of optically pure (S,S)
reboxetine.

[0062] In another embodiment, a preferred daily dose of
the composition {e.g., tablet, sachet, or capsule) contains
from about 0.1 to about 0.9 mg of optically purc (S,S)
reboxetine, and is substantially free of its (R,R) stercoiso-
mer. More preferably, each dose of the composition contains
about 0.5 to about 0.8 mg of the active ingredient, optically-
pure (8,8) reboxetine, and is substantially free of its (R,R)
stereoisomer. Even more preferably, however, each dose
contains from about 0.5 to about 0.75 mg of the active
ingredient, optically pure (8,8) reboxetine, and is substan-
tially frec of its (R,R) siereoisomer. This dosage form
permits the full daily dosage of about 0.5 to about 0.9 mg to
be administered in one oral dose.

[0063] Patients suffering from depression, nicotine addic-
tion, conduct disorder, oppositional defiant disorder, and/or
attention-deficit hyperactivity disorder will benefit from the
administration of the inventive composition, and specifically
one contaiping an optically pure (S,5) reboxetine, regardless
of these or other co-morbid conditions. Diagnostic criteria
for these disorders generally are provided by the American
Psychiatric Association and published in their “Diagnostic
and Statistical Manual of Mental Disorders,” 4th ed. rev.
(Washington D.C. 1994), and in International Publication
Nos. WO 99/15177, WO 99/15176, and WO 99/15163, the
disclosures of which are hereby incorporated by reference.

[0064] Furthermore, patients suffering from addictive dis-
orders and withdrawal syndromes, adjustment disorders,
apathy, attention-deficit hyperactivily disorder, attention-
deficit disorders due to medical conditions, bulimia nervosa,
chronic fatigue syndrome, chronic or acute stress, depres-
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sion, dysthymic disorder, generalized anxiety disorder
(GAD), nicotine addiction, panic disorder, posi-traumatic
stress disorder, premenstrual dysphoric disorder, schizoaf-
fective disorder, and SSRI “poop out” syndrome will benefit
from the administration of the inventive composition, and
specifically one containing optically pure (S,S) reboxetine.

[0065] These disorders display similar patterns in chil-
dren, adolescents, and adults. Hence, methods of the present
invention arc effective in the treatment of child, adolescent,
and adult patients. For purposes of the present invention, a
child is considered to be a person below the age of puberty,
an adolescent is considered to be a person between the age
of puberty and up to aboul 18 years of age, and an adult
generally is a person of at least about 18 years of age. As
previously noted, the optimum daily dosage for each patient
must be determined by a treating physician taking into
account each patient’s size, other medications which the
patient is taking, identity and severity of the disorder, and all
of the other circumstances of the patient.

[0066] As stated above, reboxetine acts as an antidepres-
sant. Reboxetine, however, does not act like most antide-
pressants. Unlike trycyclic antidepressants, and even selec-
tive serofonin reuptake inhibitors (SSRIs), reboxetine is
ineffective in the 8-OIL-DPAT hypothermia test, indicating
that reboxetine is not a selective serotonin reuptake inhibi-
tor. Rather, reboxetine is selective for the noradrencrgic
system. Reboxetine is not an 88R1, but is a novel, selective,
noradrenaline reuptake inhibitor (NRT). B. I.eonard, “Nora-
drenaline in basic models of depression.”European-Neurop-
sychopharmacol, 7 Suppl. 1 pp. S11-6 and 871-3 (Apr,
1997). Unlike most prior generation drugs, reboxetine is a
highly selective norepinephrine reuptake inhibitor, with only
marginal serotonin and no dopamine reuptake inhibitory
activity. Reboxetine displays no anticholinergic binding
activity in different animal models, and is devoid of
monoamine oxidase (MAQ) inhibitory activity.

[0067] Reboxctine also is a highly potent, pharmacologi-
cally specific, and fast acting agent. Investigations indicate
that reboxetine has potent antireserpine activity, and com-
bines the inhibitory propertics of classical tricyclic antide-
pressants on the reuplake of noradrenaline with an ability o
desensitize u-adrenergic receptor function, without showing
any appreciable blocking action at muscarinic, cholinergic,
histaminergic, and a-adrenergic receptors. Moreover, rebox-
etine shows less vagolytic activity than tricyclic antidepres-
sanis, and no evidence of cardiotoxicity.

[0068] Accordingly, in another embodiment of the inven-
tion, racemic reboxetine can be used to treat or prevent a
number of mental and neurological disorders. Specifically,
rcboxeting has been found particularly useful for treating or
enhancing the treatment or prevention of a variety of psy-
chiatric symptoras or disorders, with greater cfficacy and
with fewer side effects than with treatment by known drugs.
Furthermore, reboxetine may also be used to treal, or to
enhance the treatment or prevention of other specific psy-
chiatric symptoms or disorders.

[6069] Mental and neurological disorders that may be
treated or prevenied by administration of a therapeutically
effective amount of a racemic reboxetine (or a derivative or
pharmaceutically acceptable salts thereof) include, but are
not limited to adjustment disorders (including depressed
mood, anxiety, mixed anxiety and depressed mood, distur-

o
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bance of conduct, and mixed disturbance of conduct and
mood), age-associated learning and mental disorders
(including Alzheimer’s discase), anorexia nervosa, apathy,
attention-deficit (or other cognitive) disorders due to general
medical conditions, bipolar disorder, bulimia nervosa,
chronic fatigue syndrome, chronic or acute stress, chronic
pain, cyclothymic disorder, dysthymic disorder, fibromyal-
gia and other somatoform disorders (including somatization
disorder, conversion disorder, pain disorder, hypochondria-
sis, body dysmorphic disorder, undifferentiated somatoform
disorder, and somatoform NOS), incontinence (i.e., stress
incontinence, genuine stress incontinence, and mixed incon-
tincnce), mania, migraine hoadaches, obesity (i.c., reducing
the weight of obese or overweight patients), peripheral
neuropathy, posi-traumatic stress disorder, premenstrual
dysphoric disorder (i.c., premenstrual syndrome and late
luteal phase dysphoric disorder), psychotic disorders
(including schizophrenia, schizoaffective and schizophreni-
form disorders), scasonal affective disorder, sleep disorders
(such as marcolepsy and enuresis), specific developmental
disorders, sclective serotonin reuptake inhibition (SSRI)
“poop out” syndrome, and TIC disorders (e.g., Tourelte’s
Disease).

[0070] Similar to (S,S) reboxetine, racemic reboxetine
also can be used to treat humans suffering from migraine
headaches, paticularly to reduce the [requency, duration,
intensity, and or complications resulting from migraine
headaches. Furthermore, racemic reboxetine can be used to
prevent migraine headaches.

[0071] Additionally, racemic reboxetine can be used lo
treat incontinence (i.e., stress incontinence, genuine stress
incontinence, and mixed incontinence). Stress urinary
incontinence is a symptom describing involuntary loss of
urine on carrying out any activity that raises intra-abdominal
pressure such as coughing or sneezing. Stress incontinence
is also a clinical sign, that is the observation by a care giver
of a jet of urine escaping from the urethral meatus (opening)
when the patient coughs or strains. Genuine Stress Inconti-
nence is the pathological diagnosis of an incompetent ure-
thral sphincter as diagnosed by Urodynamic testing. Mixed
incontinence is stress incontinence in combination with urge
incontinence. The latter is a part of the symptom complex of
the Overative Bladder. Retention may be due to outflow
obstruction (e.g., high urethral pressure), poor detrusor
(bladder muscle) contractility or lack of coordination
between detrusor contraction and urethral relaxation.

[0072] The raccmate form of reboxetine is well tolerated
and has a wide safety range. Racemic reboxeline can be
administered to an individual in an amount in a range of
about 2 to about 20 milligrams per patient per day (mg/day),
and preferably about 4 to about 10 mg/day, and more
preferably about 6 to about 10 mg/day. Depending wpon the
formulation and the individual’s disorder, the total daily
dosage can be administered in small amounts up to two
times a day. Reboxetine typically is administered orally, for
example, in the form of tablets, but can be adminstered
parentally, transdermally, rectally, or vaginally.

[0073] A preferred method of administering racemic
reboxetine is oral dosing once or twice a day. It can also be
administered at dosages of about 2, 4, 6, 8, 10, or 12 mg/day
or fractions thercof. For example, suitable administrations
could be about 4 mg in the moming and about 2 or aboul 4
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mg in the afterncon or evening. In some patients, the ideal
dosing would be about 3 to about 5 mg in the morning and
about 3 to about 5 mg in the afterncon. A skilled physician
or psychiatrist can determine the precise level of dosing, The
ideal dosing is routinely determined by an evaluation of
clinical trials and the needs of specific patients:

[0674] In accordance with the present invention, the race-
mic reboxetine also can be administered as the free base or
a pharmaccutically acceptable salt thereof. The phrascs
“pharmaceutically acceptable salts” or “a pharmaceutically
acceptable salt thereof” refer to salts prepared from phar-
maceutically acceptable acids or bases, including organic
and inorganic acids and bases as described above with
respect to the salts of optically pure (S,S) reboxetine. A
preferred pharmaceutical salt of reboxetine is methane-
sulfonate (i.c., mesylate), which is prepared using methane-
sulfonic acid.

[0075] Treatment or prevention of above disorders
involves the administration of reboxetine in a manner and
form that result in a reduction in the symptoms of the disease
or disorder. Typically, the symptoms exhibited by children,
adolescents, and adults are similar to each other. Hence, as
noted above, methods of the present invention are effective
in the treatment of child, adolescent, and adult patients.

EXAMPLE

[0076] This example demonstrates the superior pharma-
cological sclectivity and potency of a composition according
to the present invention. More specifically, this example
demonstrates the superior pharmacological selectivity and
potency of (S,S) reboxetine compared to its (R,R) stercoi-
somer and to racemic reboxetine.

[0077] Sprague-Dawley rats weighing about 250 to about
300 grams (g) were decapitated, and cerebral cortical tissue
was removed immediately. Cerebral cortices were homog-
enized in nine volumes of medium each containing 0.32
molar (M) sucrose using a rotaling pestle. The obtained
homogenate was centrifuged at about 1000xg for about 10
minutes at about 4° C. A supernatant was collected and
further centrifuged at about 20,000xg for about 20 minutes
at a temperature of about 4° (. A protein pellet resulting
from the centrifuge steps was re-suspended in a Krcb’s-
Ilepes buffer to result in a protein concentration of about 2
mg/ml of buffer. The buffer was maintained at a pH of about
7.0 and contained: 20 mM Hepes; 4.16 mM NaHCO,; 0.44
mM KH1,PO,; 0.63 mM NaH,PO,; 127 mM Na(l; 5.36 mM
KCI; 1.26 mM CaCl,; and 0.98 mM MgCl,.

[0078] Protein/buffer suspension was introduced into 166
assay tubes such that about 30 ug (10~° grams) to about 150
g of the protein was added to each of 166 assay tubes (ie.,
80 assays per transporter assay). Binding to scrotonin and
norepinephrine reuptake sites was determined as follows.
Synaptosomal uptake of *H-norpinephrine was determined
as follows. About 1.4 nanomolar of [*Hlcitalopram and
about 1.9 nM of [*H]nisoxetine were used to label serotonin
and norepinephrine reuptake sitcs, respectively. Nonspecific
binding was defined by 100 micromolar (4M) fluoxetine (for
serotonin) and 10 M desipramine (for norepinephrine).
Incubation in lotal assay volume of about 500 microliters
(u1) was carried out for about 60 minutes (for serolonin) and
120 minutes (for norepinephrine). Both incubations were
carried out at about 25° C., and terminated by rapid filtration
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throngh a 48-well ccll harvester though GFB filters (pre-
soaked with about 0.5 PEI for about 4 hours) in a 3x5 ml of
ice-cold 200 mM tris-HC], pH 7.0. Punched-out filters were
placed into 7 m! minivials and radicactive assayed by liquid
scintillation counting,.

[0079] The ability of reboxetine (i.c., racemic mixture of
(R,R) and (S,8) reboxetine), (R,R) reboxetine, and (S.8)
reboxetine to bind to norepinephrine and serotonin reuptake
sites was cvaluated in binding assays using the two radio-
ligands, [*H]citalopram and [*H]nisoxetine. The concentra-
tion of the test compound required to inhibit 50% of the
specific binding at the two reuptake sites (ICs, values) were
determined by non-linear least square regression analysis. A
conversion of ICs, values to K, values was performed using
the Cheng-Prassoff equation presented below:

K =1Cso/ LYK, of 1),
{0080] wherein [L] is the radioligand concentration used
in aM, and K, is the binding affinity of L in nM. See Y. C.
Cheng and W. I1. Prusoff, “Relationship Between the Inhibi-
tory Constant (K,) and the Concentration of Inhibitor Which
Causes 50% Inhibition (ICs,) of an Enzymatic Reaction,”
Biochemical Pharmacology, vol. 22, pp. 3099-3108 (1973).

[0081] 'I'ke K, values calculated according to the Cheng-
Prassoff equation are provided in the table below:

TABILE
Notepinephrine  Serotonin Sclectivity of K;

Reuptake Reuptake of Serolonin/
Compound (K;nM) (K; nM) Norepinphrine
(S,5) Reboxetine 023 0,06 2937 + 246 12,770
(R,R) 7.0 = 1.7 104 = 43 15
Reboxetine
Reboxetine 1.6 = 0.6 129 £ 13 81

[0082] The data shows that ($,8) reboxetine is about five
to about eight fold more potent than the reboxetine racemate
with respect to inhibiting the reuptake of norepinephrine. In
addition, racemic reboxetine has an 81 fold selectivity
favoring norepinephrine reuptake inhibition over serontonin
reuptake inhibition. Unexpectedly, the enantiomeric selec-
tivity of the (8,8) and (R,R) rchoxetine stereoisomers with
respect to inhibiting the reuptake of norepinephrine and
serotonin are quite different. The (S,8) enantiomer is very
poor with respect to inhibiting reuptake of serotonin (ic., a
high K,) and, therefore, has a surprisingly high selectivity
for the norcpinephrine reuptake site. In particular, the selec-
tivity of serotonin versus norepinephrine increases from 81
(for the racemate) to 12,770 for an optically pure (8.8)
reboxetine. Accordingly, administration of a therapeutic
dose of (S,S) reboxetine effectively inhibits nonepinephrine
reuptake, but serotonin reuptake essentially is not affected.
Likewise, there is a further increase in separation between
the actior on norepinephrine reuptake sites and at other
receptors. As a consequence, adverse side effects associated
with the inhibition of serotonin reuptake and blockade at
other receptors arc not manifested.

[0083] Surprisingly, this effect is not observed with (R,R)
reboxetine, but are qguite to the contrary. (R,R) reboxetine is
a weaker inhibitor than (S,S) reboxetine with respect 1o
noncpinphrine reuptake, i.¢., affinity (K,) for (R,R) rebox-
etine is 7 nM whereas the K; for (8,5) reboxetine is 0.23 nM.
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In addition, (R,R) rcboxetine is much morc effective at
inhibiting serotonin uptake than (S,8) reboxetine, i.¢., K, for
(R,R) reboxctine is 104 nM, whereas the K; for (8,5)
reboxetine is 2937 nM. Accordingly, (R,R) reboxetine has a
low selectivity for nonepinephrine reuptake inhibition ver-
sus serotonin reuptake inhibition.

[0084] The surprisingly high potency of the (8,8) enanti-
omer over both the racemic reboxetine and (R,R) reboxetine
provides a freating physician an ability to prescribc an
effective dosage of a norepinephrine reuptake inhibitor, ie.,
(S,S) reboxetine, that is about 10% to about 20% of the
current daily dosage of reboxetine (racemate) to achieve the
same reuptake inhibition at the norepinephrine site. In
addition, the surprisingly high inhibition selectivity of an
optically pure (8,8) reboxetine essentially limits inhibition
to norepinephrine reuptake, thereby reducing adverse side
effects associated with inhibition at serotonin reuptake sites
and blockade at other receptors.

[0085] 'The foregoing description is given for clearness of
understanding only, and no unnecessary limitations should
be understood therefrom, as modifications within the scope
of the invention may be apparent to those having ordinary
skill in the art.

What is claimed is:

1. A method of selectively inhibiting reuptake of norepi-
nephrine, the method comprising the step of administering a
therapeutically effective amount of a2 composition to an
individual, the composition comprising a compound having
a pharmacological selectivity of serotonin (K, )/norepineph-
rine (K,) of at ieast about 5000.

2. The methed of claim 1 wherein said composition is
administered in an amount of about 0.1 to about 10 mg/day.

3. The mecthod of claim 2 wherein said composition is
administered in an amount of about 0.5 to about 8 mg/day.

4. The method of claim 3 wherein said composition is
administered in an amount of about 0.5 to about 5 mg/day.

5. The method of claim 4 wherein said composition is
administered in an amount of about 0.5 1o about 2.5 mg/day.

6. The method of claim 5 wherein said composition is
administered in an amount of about 0.5 to about 0.9 mg/day.

7. The method of claim 6 wherein said composition is
administered in an amount of about 0.5 to about 0.8 mg/day.

8. The method of claim 7 wherein said composition is
administered in an amount of about 0.5 to about 0.75
mg/day.

9. The method of claim 1 wherein said composition is
administered orally, topically, parenteraily, transdermally,
rectally, or vaginally.

10. The method of claim 9 wherein said composition is
orally administered, and further comprising a pharmaceuti-
cally acceptable catrier selected from the group consisting of
a binder, diluent, lubricant, disintegrating agent, cffervesc-
ing agent, dyestufl, sweetener, welling agent, and mixtures
thereof.

11. The methed of claim 10 wherein the oral administra~
tion is by a sachet, capsule, tablet, or aerosol spray.

12. The method of claim 9 wherein said composition is
parenterally administered subcutancously, intraveously, or
intramuscularly.

13, The method of claim 1 wherein said compound
comprises an optically pure (8,8) reboxetine, or a pharma-
ceutically acceptable salt thereof, said compound being
substantially free of (R,R) reboxetine.
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14. The method of claim 13 wherein the pharmaceutically
acceptable salt is a methanesulfonate salt.

15. The method of claim 13 wherein the optically pure
(S,S) reboxetine or pharmaceutically acceptable salt thereof
comprises at least about 90 wt. % of (S,S) reboxetine, and
less than about 10 wt. % of (R,R) reboxetine, based on the
total weight of the (S,8) and (R,R) reboxetine present.

16. The method of claim 15 wherein the optically pure
(S,8) reboxetine or pharmaceutically acceptable salt thereof
comprises al least about 97 wi. % of (8,S) reboxetine and
less than about 3 wi. % of (R,R) reboxetine, based on the
total weight of the (S,8) and (R,R) reboxetine present.

17. The method of claim 16 wherein the optically pure
(8,8) reboxetine or pharmaceutically acceptable salt thereof
comprises al least about 99 wi. % of (8,8) reboxetine and
less than about 1 wi. % of (R,R) reboxetine, based on the
total weight of the (8,S) and (R,R) reboxetine present.

18. The method of claim 1 wherein said coadition is
selected from the group consisting of at least one of an
addictive disorder and withdrawal syndrome, an adjustment
disorder, an age-associated learning and mental disorder,
anorexia nervosa, apathy, an atteption-deficit disorder due 1o
general medical conditions, attention-deficit hyperactivity
disorder, bipolar disorder, bulimia nervosa, chronic fatigue
syndrome, chronic or acute stress, chronic pain, conduct
disorder, cyclothymic disorder, depression, dysthymic dis-
order, fibromyalgia and other somatoform disorders, gencr-
alized anxiety disorder, incontinence, an inhalation disorder,
ap intoxication disorder, mania, migraine headaches, obe-
sity, obsessive compulsive disorders and related spectrum
disorders, oppositional defiant disorder, panic disorder,
peripheral neuropathy, post-traumnatic stress disorder, pre-
menstrual dysphoric disorder, a psychotic disorder, scasonal
affective disorder, a sleep disorder, social phobia, a specific
developmental disorder, selective serotonin reuptake inhibi-
tion (SSRI) “poop out” syndrome, and TIC disorders.

19. The method of claim 18 wherein the addictive disor-
der comprises an addiction to at least one of alcohol,
nicotine, and other psychoactive substance.

20. The method of claim 18 wherein the adjustment
disorder comprises depressed mood, anxiety, mixed anxicty
and depressed mood, disturbance of conduct, or mixed
disturbance of conduct or mood.

21. The methed of claim 18 wherein the age-associated
learning and mental disorder comprises Alzheimer’s discase.

22. The method of claim 18 wherein the depression
comprises adolescent depression or minor depression.

23. The method of claim 18 wherein the premenstrual
dysphoric disorder comprises premenstrual syndrome or late
luteal phase dysphoric disorder.

24. The method of claim 18 wherein the psychotic dis-
order comprises schizophrenia, schizoaffective, or a schizo-
phreniform disorder.

25. The method of claim 18 wherein social phobia com-
prises social anxiety disorder.

26. The method of claim 18 wherein the sleep disorder
comprises narcolepsy or enurcsis.

27. The method of claim 18 wherein somatoform disor-
ders comprise somatization disorder, conversion disorder,
pain disorder, hypochondriasis, body dysmorphic disorder,
undifferentiated somatoform disorder, or somatoform NOS.

28. The method of claim 18 wherein incontinence com-
prises stress incontinence, genuine stress incontinence, or
mixed incontinence.
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29. The method of claim 18 whercin TIC disorders
comprise Tourette’s Disease.

30. The method of claim 18 wherein said condition is
selected from the group consisting of at least one of an
adjustment disorder, an age-associated leaming or mental
disorder, apathy, attention-deficit hyperactivity disorder,
attention-deficit disorder caused by medical conditions,
bulimia nervosa, chronic fatigue syndrome, chronic or acute
stress, chronic pain, cyclothymic disorder, depression, dys-
thymic disorder, generalized anxiety disorder, nicotine
addiction, post-traumatic stress disorder, premensirual dys-
phoric disorder, a psychotic disorder, and SSR1 “poop out”
symdrome.

31. The method of claim 30 wherein said condition is
selected from the group consisting of at least one of apathy,
attention-deficit hyperactivity disorder, attention-deficit dis-
order caused by medical conditions, chronic fatigue,
cyclothymic disorder, depression, nicotine addiction, post-
traumatic stress disorder, and SSRI “poop out” syndrome.

32. The method of claim 1 wherein the compound has a
pharmacological selectivity of serotonin (K,)/norepineph-
rine (K,) of at least about 10,000,

33. The method of claim 32 wherein the compound has a
pharmacological selectivity of scrotonin (K;)/morcpineph-
rine (K;) of at least about 12,000.

34. The method of claim 33 wherein the compound has a
pharmacological selectivity of serotonin (K,)/norepineph-
rine (K,) of at least about 25,000.

35. The method of claim 34 wherein the compound has a
pharmacological selectivity of serotonin (K;)/norepineph-
rine (K,) of at least about 50,000,

36. The method of claim 35 wherein the compound has a
pharmacological selectivity of serotonin (K;)/norepineph-
rine (K;) of at least about 75,000,

37. The method of claim 36 wherein the compound has a
pharmacological selectivity of serotonin (K,)/norepineph-
rine (K,) of at least about 100,000.

38. A method of treating a human suffering from a
condition, or preventing said condition, wherein inhibiting
reuptake of norepinephrine provides a benefit, the method
comprising the step of administering a therapeutically effcc-
tive amount of a composition comprising a compound
having a pharmacological selectivity of serotonin (K,)/
norepinephrine (K,) of at least about 5000.

39. A methed of treating a human suffering from a
condition, or preventing said condition, wherein inhibiting
reuptake of norepinephrine provides a benefit, while dimin-
ishing adverse side effects, the method comprising the step
of administering a total dose of about 0.1 to about 10 mg/day
of an optically pure (8.8) reboxetine, or 2 pharmaceutically
acceptable salt thereof, to an individual, said optically pure
(S,8) reboxetine being substantially free of (R,R) reboxet-
ine.

40. The method of claim 39 wherein said adverse side
effects comprise dizziness, insomnia, lightheadcdness,
changes in blood pressure, sweating, gastrointestinal distur-
bances, sexual dysfunction in males, anticholincrgic-like
cffects, and side effects with drug-drug interactions.

41. A method of treating or preventing a nervous system
disorder comprising the step of administering a therapeuti-
cally effective dose of racemic reboxetine or a pharmaceu-
tically acceplable salt thereol 1o an individual, wherein said
disorder is selected from the group consisting of at least one
of an adjustment disorder, an age-associated learning and
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mental disorder, anorcxia nervosa, apathy, an attention-
deficit disorder due to general medical conditions, bipolar
disorder, bulimia nervosa, chrooic fatigue syndrome,
chronic or acute stress, chronic pain, cyclothymic disorder,
dysthymic disorder, fibromyalgia and other somatoform
disorders, incontinence, mania, migraine headaches, obesity,
peripheral neuropathy, post-traumatic stress disorder, pre-
menstrual dysphoric disorder, a psychotic disorder, scasonal
affective disorder, a sleep disorders, a specific developmen-
tal disorders, SSRI “poop out” syndrome, and TIC disorders.

42. The method of claim 41 wherein said disorder is
selected from the group consisting of at least one of an
adjustment disorder, an age-associated lcaming or mental
disorder, apathy, bulimia nervosa, chronic fatigue syndrome,
chronic or acute stress, cyclothymic disorder, dysthymic
disorder, post-traumatic stress disorder, premenstrual dys-
phoric disorder, a psychotic disorder, and SSRI “poop out”
syndrome.

43. The method of cleim 42 wherein said disorder is
selected from the group consisting of at least one of apathy,
chronic fatigue syndrome, chronic or acute stress, cyclothy-
mic disorder, pust-traumatic stress disorder, and SSRI “poop
out” syndrome

44. The method of claim 41 wherein the reboxetine is
administered to the individual in an amount of about 2 to
about 20 mg/day.

45. The method of claim 44 wherein the reboxetine is
administered to the individual in an amount of about 4 to
about 10 mg/day.

46. The mothod of claim 45 wherein the reboxetine is
administered to the individual in an amount of about 6 to
about 10 mg/day.

47. The method of claim 41 wherein said reboxetine is
administered orally, parenterally, topically, transdernally,
rectally, or vaginally.

48. The method of claim 47 wherein said reboxetine is
orally administered with a pharmaceutically acceptable car-
rier comprising at least one of a binder, diluent, lubricant,
disintegrating agent, effervescing agent, dycstuff, swectener,
and wetting agent.

49. The method of claim 48 wherein the oral administra-
tion is by a sachet, capsule, lablet, or acrosol spray.

50. The method of claim 47 wherein said reboxeline is
parentarally administered subcutaneously, intraveously, or
intramuscularly.
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51. The method of claim 41 wherein the pharmaceutically
acceptable salt is methanesulfonate salt.

52. A preparation of a medicament from a composition
comprising a compound having a pharmacological selectiv-
ity of serotonin (K,)/norepinephrine (K,) of at least about
5000 to treat or prevent at least one nervous system condi-
tion selected from the group consisting of an addictive
disorder and withdrawal syndrome, an adjustment disorder,
an age-associated learning and mental disorder, anorexia
nervosa, apathy, an attention-deficit disorder due to general
medical conditions, attention-deficit hyperactivity disorder,
bipolar disorder, bulimia nervosa, chronic fatigue syndrome,
chronic or acute stress, chronic pain, conduct disorder,
cyclothymic disorder, depression, dysthymic disorder, fibro-
myalgia and other somatoform disorders, generalized anxi-
ety disorder, incontinence, an inhalation disorder, an intoxi-
cation disorder, mania, migraine headaches, obesity,
obsessive compulsive disorders and related spectrum disor-
ders, oppositional defiant disorder, panic disorder, peripheral
neuropathy, post-traumatic steess disorder, premenstrual
dysphoric disorder, a psychotic disorder, seasonal affective
disorder, a sleep disorder, social phobia, a specific develop-
mental disorder, selective serotonin reuptake inhibition
(SSRI) “poop out” syndrome, and TIC disorders.

53. A preparation of a medicament from a composition
comprising racemic reboxetine to freat or prevent at least
one nervous system disorder selected from the group con-
sisting of an adjustment disorder, an age-associated learning
and mental disorder, anorexia nervosa, apathy, an attention-
deficit disorder due to general medical conditions, bipolar
disorder, bulimia nervosa, chronic fatigue syndrome,
chronic or acute stress, chronic pain, cyclothymic disorder,
dysthymic disorder, fibromyalgia and other somatoform
disorders, incontinence, mania, migraine headaches, obesity,
peripheral neuropathy, post-traumatic stress disorder, pre-
menstrual dysphoric disorder, a psychotic disorder, scasonal
affective disorder, a sleep disorders, a specific developmen-
tal disorders, SSRI “poop out” syndrome, and TIC disorders.
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Como resultado del examen-de fondo, reallzado con fundamento en el articulo 45 de

- la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Dcﬁ:ﬁcvﬁmentos estudiados-

14, Descripcion: Folios 53 - 84

1.2. " Relvindicaciones: ~ Folios 85 - 86 |
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14. Rita. ala .'-g’ g‘bsiciént No hay respues‘ta |

1._5-' Pnondad o Presentada en Gran Bretafia, el 09. 0604 bajo €l
‘nimero 04128781 y la 0425061.9 de 12.11.04, asl como las 60/588652 de
16.07.04 y la 60/634427 de 07.12.04, presentadas en Estados Unidos.
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Segun las reivindicaciones 1-14 se refiere a el uso de (S,S)-reboxetina para la
fabricacion de una medicamento para el tratamiento del dolor.

El problema planteado en esta solicitud es la necesidad de un medicamento para
el tratamiento del dolor.

Para solucionar este problema técnico la solicitud en estudio proporciona el uso
de la (8,S)-reboxetina para la fabricacion de un medicamento para el tratamiento
del dolor.

¢ Clasificacién Internacional de Patentes A 61 K 31/5375

3. Andlisis de la Oposicion (articulo 43 D. 486)

Después de la lectura de los argumentos presentados por Gynopharm, asi como de
la respuesta por parte del solicitante se concluye lo siguiente:

Las oposiciones presentadas se fundamentan en que las reivindicaciones se refieren
a un uso y a un método de tratamiento y que, por lo tanto, la materia no seria
patentable. También menciona el documento US 2002086864 que menciona la
administracion un enantiéomero de reboxetina para el tratamiento del dolor, afectando
la novedad de la presente solicitud.

El solicitante no respondié a la oposicion presentada.

Teniendo en cuenta lo anterior, en la oposicion se demuestra que anterior a la fecha
de prioridad existe el compuesto reboxetina y su uso en el tratamiento del dolor, de
igual manera es cierto que las reivindicaciones se refieren a materia no patentable.

En conclusién, la oposicién presentada es fundada, y se tendréa en cuenta para la
evaluacion de la patentabilidad de la presente solicitud.

4. Excepcion a la patentabilidad (articulo 20, literal d, D 486)

El contenido de las reivindicaciones 7, 12 y 14, que trata de “Un método para el
tratamiento...”, no es patentable, debido a que se relaciona con métodos de
tratamiento aplicados a seres humanos o a animales, tal como lo argumenta la
oposicién presentada.

5. Reivindicaciones relativas a un uso o a un segundo uso (articulos 14y 21D
486)

El contenido de las reivindicaciones 1-6, 8-11 y 13, que trata de “El uso (S,5)-
reboxetina...”, no es patentable, debido a que la legisiacién vigente Unicamente
contempla los productos y procedimientos como objeto de patente, tal como lo
menciona la oposicion presentada.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso
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de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, iiteral e), del
capitulo 5 del titulo primero de la Circular Unica N° 10 de 2001.

Alix Carmenza Céspedes de Vergel
Jefe de Divigion de Nuevas Creaciones

10 L. 200

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