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.. SUPERINTENOEMNCIA DE INDUSTRIA ¥ COMERCID
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No. 05-017056- -00008-0000

Facha. 20081201 1525
DIVISION DE NUEVAS CREACIONES T 11 PATENTENN Eu%?psrzeﬂ%?qg?r&ig%rﬁﬁﬁ
: 5, Act. 444 HESPUESTAREQUE  Folins: 14

Re: Pl.-WYETH.-Solicitud de Patente de Invencién en Fase Nacional PCT para

"FORMULACIONES FARENTERALES QUE CONTIENEN UN
HIDROXIEST - AGlK 31/4386.-Expedien

numerg 05-017.056,-

1.  Me refiero al aute dictade por ese Despacho notificado por fijacion en lista de 4 de
Septiembre de 2009,

2. Con elfin de responder las objeciones presentadas por el Sefior Examinador en su
Cancepto Técnico No. 2970 an relacidn con el requisito de Nivel Inventivo, me permito
dirigir su atenclén a las sigulentes modificaciones y argumentaos técnicos, por medio de

los cuales se superan completamente dichas ohjeciones.

3. ACT A P

Antes de presantar los argumentos técnicos que permiten demostrar la altura
inventiva de |la presente solicitud, me permito dirigir |a atencion del sefior Examinador a
las siguientes modificaciones sobre el capitulo reivindicatoric actualments presentado
realizadas con el fin de aportar mavor claridad acerca del objeto que se desez proteger
y de distinguir aln mas la materia reclamada de las ensefianzas contenidas en los

documentos cltados como estado de |a técnica mas cercang,
Le confermidad can lo anterior, los cambios rezlizados son:

{1} Se ha modlficado Iz estructura de la rejvindicacion 1 con el fin de aclarar que
el concentrado cosolvente de CC1-229 reclamado estd conformado por Una
cierta cantidad . de CCI-779; un solvente p;r.énteral.ﬁ-ente aceptahble
seleccionado entre -ﬂlmetiiacétamida 14 un ;crr-I;é-ﬁ!_:e_” alcohélico; ¥y un
componente antioxldante.

Dicha modificacion se hace an atencidn a la afirmacidn realizada por el sefior
Examinador al final del folio 337 de su Concepto Técnico, segdn la cual *con
la modificacidn que se presenta para i3 cldusula independiente I en el nuevo

juego de reivindicaciones, el sefior soficitante cambia la modalidad de
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(ii)

{lif)

{iv)

sistema cosoivente binario y pasa & un sistema termario constituido por la
mezcla de DMAC, un solvente alcoholico y un componente antioxidante, es
decir, elfimina fa posibilidad de que sea DMAC o un sofvente alcohdtico y
establece fa rnecesidad de su coexistencia en fa forma de un sistema

cosoivente ternario”, lo que corresponde a una interpretacion incorrecta de

la invencién, lo cual se puede corroborar por el hecho de que las

r‘ewmd:cacmnes 2 v 3 actualmenta presentadas rewmdlcan cada una un

concentrado con dimetilacetamida {rewmdlcamcn 2) o un cu::m:Entr_ado con
un sulvente EI|CCIhC!|IC'D {rewmdlcacmn __3},. es.. clecu' Lgue...el sglvente

solventea sefialados en Ia reivindicacion 1.

Adiclonalmenrte, el solicitante ha decidido restringir el range de concentracion
de CCI-779 en el concentrade reivindicado, de forma tal que ha reemplazadeo
el valor del limite inferior del ranga actualmente presentado que es de 0.05
esta rnodlﬂcacmn sa puede encontrar en Ia linea 3 de la pagina & de la

mamaoria descriptiva originalmente presentada.

De conformidad con lo anterior, |a reivindicacion 1 ahora modificada se

deberd lear tal come sigue:

“I.  Urn concentrado cosolvente de CCI-779 gue comprende:
aproximadamente 2.5 mg/mi a agroximadamente 50 mg/mL de CCI-7749,

un sofvente parenteralments aceptabie seleccianada def grupa gue consiste
en dimetifacetarmida y un solvente alcohdlico, v

aproxirmadamente 0.001% a 1.0% p/v de un componente antioxidante”,

Se ha mediflcado la reivindicacidn 4 actualmente presentada, con el fin de
gliminar la expresion “pofietien glicat 1000° v de introducir 1a frase “una
mezola de fos mismos® al final de dicha reivindicacién, cuys sustento se

puede encontrar en la linea 34 de la pagina S de la descripcion;
Se ha eliminado la reivindicacian 9 actualmente presentada;

52 ha medlficade la reivindicacion 10 actualmente presentada, ahora
renumerada como reivindlcacién 9, con el fin de incluir un limite superior 2 la
cantidad de CCI-779 que puede estar presente en el concentrado particular
alli reclamado, y de esta forma definir de manera mas dara y precisa la

realizacién especifica sefialada. En este sentido, se ha incluido la expresién
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(v}

(i)

(vii)

“a aproxirmadamente 50 mg/mi” al final de |la misma, de conformidad con el
rango de concentracién reclamado en la reivindicacion independiente 1 v con

lo expuesto en la linea 5 de |la pagina 8 de la descripcion:

Ze ha modificada la reivindicadi®n 11 acualmente presermtada, ahora
renumerada como reivindicacion 10, con al fin de incluir en ella la materia
protegida en las reivindicaciones 13 y 15 actualmente protegidas, de forma
tal que se ha introducide la expresion “em donde CCI-779 comprende
aproximadamente I mg/mi a aproximadamente 25 mg/mi de Ia formulacidn
parenteral y ¢ antioxidante comprende aproximadamente 0,0005 a2 0.5%
p/v de la formuacion parenteral” al final de dicha cldusula, para asi definir
de manera mds clara y restringida la formulacidn parenteral gue comprende
al concentrado cosclvente de CCI-779 y que corresponde a otro de los

objetos ravelades por la presente sollcitud;

Ce conformidad con las anteriores modificaciones, se han renumerado las
reivindicaciones 12, 14 y 16 a 26 como nuevas refvindicaciones 11, 12 y 13
a 23, respectivamente, corrigiende adicionalmente sus respectivas
dependenclas en forma coherente con tales cambios:

5S¢ ha incluide la palabra “parentera’® en el preadmbulc de las nuevas
reivindicaclones dependientes 11 a 14 ({actvales 12, 14, 16 y 17,
respectivamente), con el fin hacer mas clara su conexién con la
reivindicacion 10;

{viii} Se ha incluide 2 expresidn “de fa formufacion parenteral” al final de la nueva

{ix}

(x)

reivindicacion 12 {actual 14), con el fin de aclarar que el contenldo de CCI-
779 expresade es respecto de la formulacién parenteral ¥ no del concentrado

cosolvente y asi evitar posibles malas interpretaciones;

Se ha incluide la palabra “parenteras” al final de 12 reivindlcacidn 13 (actual
16}, con el fin de aclarar que el contenide de surfactante alli sefialado es

respecte de la formulacion parenteral;

Se ha incluide la palabra “difuyente” junto a la palabra solvente vy
“parenteral” al final de l1a reivindicacion 14 (actual 17), con el fin de aclarar
que e! solvente mencichado corresponde al solvente diluyente vy que su

concentracion es respecto de la formulacién parenteral;

143
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{xi} Se ha reemplazado la expresién “una formulacion de CCI-779" por la

expresion “la formufacion parenteral” al comienzo de la reivindicacidn de
procesd 15 {actual 18}, con el fin de proporcionar mayor claridad acerca del
producto obtenido a través de dicho proceso.

Adicionalmente, en los pasos (a) v (b} del mencionado proceso, se han
modificado las expresiones “wn sofvente”, “um componente” v “un
surfactanre” por las expresiones “el sofvente”, “ef componente” y “alf
surfactante”, para asi proporcionar mayor claridad en la lectura de los
mismos al considerar 1as limitaciones que 3e han presentado a lo largo del

Procgso.

Finalments, se ha eliminade la expresion “para dar {a forrmulacién parenteral
de CCI-779" del paso (c) del proceso reivindicado, toda vez que la misma
resulta redundante con respecto a la redaccién presentada al principlo de la

reivindicacién,

{xii) Se ha modificado la reivindicacién 16 (actual 19), con el fin de eliminar |a

{xiii}

[xiv)

{xv)

{xwi}

expresion “poffetien glicol 1000" y de introducir la frase “una mezcia de fos
mismos” al final de dicha reivindicacion, CUyo sustento se puede encontrar

en la linea 34 de la pagina 5 de la descripcion;

Se ha modificado la reivindicacion 17 {actual 20) mediante la intreduccion de
ia palabra “componente” junto a la palabra "antioxidante”, con el fin de
proporcionar mayor claridad acerca de la naturgleza de este componente

empleado en ) proceso reclamado;

Se ha modificado la reivindlcacion 18 {actual 21}, ¢on el fin de eliminar la
expresion “pofistien giicof 1000" v de introducir 1a frase “una mezcfa de fos
mismos” al final de dicha reivindicacidn, cuyo sustento se puede encontrar
en 12 linea 24 de la pagina 7 de la descripcién;

Se ha mcdificado la reivindicacién 20 {actual 23), mediante la introduccién
de |z palabra "componente” junto a la palabra “antioxidante” v el reemplazo
de la expresidn “fos sofventes difuyentes son” por la expresién “ef sofvente
iupente es”, con el fin de proporcionar mavor claridad en cuante al hacho

de que el solvente diluyente es una mezcla de agua y polietilen glical 400;

Se ha moadificade la reivindicacion 21 (actual 24), mediante la introduccién

de la palabra “cormnponente” junte a la palabra “antioxidanta™:
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{xvii} Se ha modificado Iz relvindicacién 22 (actual 25), mediante la introduccién
de l2 palabra "compornente” junto a la palabra “antioxidante” y el reemplazo
de la expresion “los sofventes son” por la expresién “ef sofvenis
pareénteraimente aceptable es”, con el fin de proporcienar mayor claridad en
cuante sl hecho de que el solvente parenteral es una mezcla de etancl
deshidratado y propilen glicol; v

(xvlii) Se ha madificade la reivindicacion 23 (actual 26}, mediante la Introduccidn

de la palabra "componente” junto a la palabra “antioxidante”,

De conformidad con lo anterior, y respetando los términos del articulo 34 de la
Decisién  Andina 486 de 2000, me permite sefalar que las medificaciones
anteriormente sefaladas no amplian de ninguna forma el alcance de la
solicitud tal como fue originalmente presentada, va gue las mismas tisnen un
sustento adecuade dentro del texto inicialmente radicado. En este sentido, cabe sefalar
que dichas modificaciones se presentan con el fin de proporcionar mayer claridad al
texto del capitulo relvindicatoric con el &nlmo de facilitar su comprension y de
diferenciar aun mas el objeto de la presente solicitud de las ensefianzas de! estado de la
técnica.

4. NIVEL INVENTIVO,

Ahora bien, de conformidad con el andlisis de patentabilldad realizade por el sefior
Examinador, se ha seilalado en su Concepto Técnlco No, 2970 que el objeto de 1a
Presente invencidn no cumple con el requisito de nivel Inventivo dadas las ensefanzas
de los siguientes documeantos:

(1} U5 5516770 (D1): citado anteriormente como D3, frente a esta referencia
sefior Examinador ha manifestado que diflere de la presente solicitud en el
hecho de que el concentrade de rapamicina alli descrito no incluye un
solvente alcohdlico o antlexidantes;

(2} GB 2327611 (D2): citado previamenta como D4, en relacién con este
documente el sefior Examinador ha recenocido que no divulga o discute la
adicion de M,N-dimetilacetamida al concentrade de rapamicina, pero que sl

discute el use de aceite de ricino etoxilado con etanol ¥ acido citrico;

{3) US 5530006 ({D3): citado inicialmente como DS, frenta a este documento el
sefior Examinador ha reconocide que no ensefia o discute composiciones que
contengan antioxldantes y un cosolvente alcohdlica; v
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{4} US 5674874 (D4;: citado por primera vez, en relacidén con esta referencia el
sefior Examinader ha reconocido gue no ensefia ningln tipo de concentrado

de rapamicing.

En relacion con los anteriores documentos, el sefior Examinador ha manifestada
gué &s @ partir de la combinacién de los mismos que se ve afectada la altura inventiva

de la solicitud, presentando como fundamento |as siguientes combinaciones de D1 a D4

(1) La combinacién de las referencias D2 y 03 podria conducir @ una persona
versada en la materia a superar las diferencias técnicas de cada documento
cor respecto a la incorporacion de un antioxidante y un surfactante con el
propasito de alcanzar una solubllidad mejorada para derivados de rapamicina
coma CC1-775.

{2) La combinacign de las ensefanzas de D1 v D3 podria conducir al versado en
la materia a preparar una formulacion concentrada que posteriormente es
diluida con un diluyente ¥ un surfactante, dado que es bign conocide que los
alcoholes mezclados con un agente capaz de disminuir la tensién superficial,
pueden mhantener jas moléculas solubilizadas dado que la mezcla evita la

formacian de cristales.

{337 Resullaria obvic combnar DY & D2 con D4 para establecer un Sistema
cosclvente que disminyya las dificuitades para mantener solubilizada una

malecula estructuralmente compleja.

{4) La incorporacidn de un solvente alcohdlico y un agente antioxidantes
resultaria chvia pergue &s bien sabido que la mefer manera para disminuir la
descomposician de una sustancia €S emplear COMPURstos Que previenen fa
generacidon de radicales libres. Por o tanto, la persana versada en 12 materia
utilizaria las eénsefianzas de D2 cuando trabaje con compuestos inestables

tales cama las macraciclos tipa lactona.

Antes de presentar Ips argumentos tecnicos que demuestran de forma
contundente & cardcter inventivoe de la materia ohiete de la solicitud frante 2 las

ensenanzas del arte previo citado, me permito dirigir la atenclén del sefior Examinador

lo que censtituye el aporte aI estadn del arte por parte de Ia mvencmn razén por la cual

se hace Racesario resartE_r _dlcha mformacnr:-n.

— e —r———

’)ﬂ}'h lé_‘m i le nAl Lo
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Con este objetivo, me parmito diriglr su atencion a io revelado en la pdging 4 de {a
memaoria descriptiva de la solicitud, en donde el solicitante acertadaments, v por

prifhnera vaz en el Estadu del ar'te. Establece las principales limitaciones gus, pravie a los

haliazgos de su muencmn Ir'npldler:-n la ehclente Implementacmn 0 del prmr.'lplu activo

CCI-7F7g en femul‘ac.‘anﬂs ﬁarenterafes

— e ——————

g mn———t S e R U A T i =

En este sentide, cabe resaltar gque al momento de abordar el problema de
implementar eficientemente el compueste CCI-779 en formulaciones parenteralas, se
recanpce que.

(i) CCI-77% tiene uha pobre soluhl'lldad acuosa, la cual es de menos de 1 ugfmT

{ity CCI-779 Hene s&Jubmdad pobre en ace!tes uegetales Farmaceutmamﬂnte_
aceptables, -

A pesar de io anterior, s& reconoce que CCI-??’:? a5 spluble en dertos

solventes argamcns m1sclb'|es COn  agua que son aceptables para
ad mlmstracmn parenteral.

_______________ e

Sin embargs, adicionalmente se han identificado los siguientes problemas
tétnicos:

(il No es posibie 1a formulacidn _de CCI-773 en_les _mencionades solventas

orgdnicos miscibles con agus, debido a su__inestabilidad quimica en
virtualmente todus los solventes. A este respecto el solicitante sefala que.
dicha inestabilidad puede estar asotjada con |a _degrgga_ci_;’_rrj_ oxidativa de
CCI-779 o al clivaje de un enlace de lactona; v |

(iv) Las formulaciones de CCI-779 en solventes inargdnicos se precipltarian a la

drtucion can scfm:mnes de rrrfusian ac:uosas, tales coma mye::t:mn dle r:JGrurn

de sodia aI {} 9% o myeccmnes de dextrnsa al 5%, o con sangre

En conexidn con lo anterlor, me permito sefialar que &t problema técnico a ser
solucienado por Ia presente Invencién es la provisién de formulaciones de CCI-
779 mas estables, preferiblemente formulaciones estables durante el

—_ e e e e T T T T T e e T e e e MR A

almacenamlentu y abn més prefernhlemente, furmulaclones de fﬁ::ll mane:u En

c{:-ncentrados cosalventes de CCI-779, representados en las reivindicaclones 1 a 9 ahora
presentadas, que son a@stables durante el almacenamiento y de facil manipulacién.
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En este sentido, me permite llamar la atencien del sefior Examinadaor al hecho de
gue ¢l solicitante ha alcanzado |z meta propuesta al propaccionar una formulacion de
CCI-779 que tiene las siguientes caracteristicas técnicas:

. Es un concentrado ¢osolvents,

» Contiene apraximadamente 2.5 mg/mL a aprodimadamente 50 mg/mL de
CCI-77%,

* Contiene  un solvente parenteraimente aceptable selecclonade de
dimetilacetamida ¥ un sclvente alcohdlico, v

. Contiene aproximadamente 0.001% a 1% p/v de un antioxidanta.

Ahora bien, en relacidn con los argumentas presantadas por €l sefior Exarninador
para fundamentar la supuesta falta de Nivel Inventive de la presente solicltud, me

parmito sefialar en primer lugar que, tal como ya ha sido mencicnado, las refgrencias

D1 v O3 {previas 03 y D5, respectivamente} simmplemente propordionan formulacionas

— e —— e,

parenterales de rapamicing. Estas formulaciones son preparadas mediante (2] la
s

disolucidn :;I; la rapamicina en propilen alical o N,N-d_i_n‘IetiJ_al_:gta_r_'r_Ii_da vy (b} mezclar 1a
solucion del ﬁésd{éj cdn una solucion diluyenie de aéua que :oﬁtiene polletilen glical y
un éster de polloxietilen sorbitdn. §in embarge, ninguno de los documentas DLy B3
ensefia o suglere |a inclusién de un antipxidante en las formulaciones,

En otras palabras, la combinacidn de los documentos D1 v 013 no podria conducir a
una persona versada en {a materia a la obtencicn ded concentrade cosolvente
reivindicade en la presente solicitud, toda wez gque ambas referencias son
completamente silenciosas frente a aspectos técnices gque corresponden &
caracteristicas {ecnitas esenciales del objeto revelado en la invencion bajo estudlo, por
lo que 5 evidente la carencia de elementos técrlcos que pudieran motivar, y mucho
menos conducir, a la persona versada en la materla de manera obvia al resultado
gicanzade por el solicitante,

En forma similar al caso arriba sefalado, me permito sefalar que tal como fue

mencicnado en mi respuesta previa al sefior Examinador, si bien la referencia D2

(anteriormente D4} discute formulaciones gue contienen matrdlidos y acido, ia misma

Sobre este particular, me permite maniféestar gue la afirmacion dei sefior

Examinador en respuesta & los argumentos proporcionados por &l solicitante en relacidn
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con D2, de acuerdo con la cual dicha referencia “se encuentra en el mismo contexto
técnico seflalado por el sefior solicitante para las formulaciones de Temsiralimus, dado
que intenta resolver la problematica de Iz formacidn de sustanclas producto de la
descomposicion del active por efecto de los solventes. Para elio recurre a fa farmulacidn
de un concentrado de rapamicing en acette de ricing etoxilade, acide citrlco y etano), es
decir, se anticipa a2 Ja manera como el sefior sollcitante pretende resolver el

problema”, no es correcta, toda vez que los EJEmplaS 2a i 3a de Dz cuando se

ccmparan ccm Ius Ejempl.ﬂs zb ¥ 3b de Ia mlSma referencla muestran qUe Ins

De conformidad con lo anterior, es completamente claro que las ensefianzas de D2
conducirfan 2 la persona versada en la materia a cree{que 12 inclusién de un agente

antioxidante en la formulacion de una molécula compleja no tendria ningldn efecto

estabilizador, alefandola asi de gualguler posibilidad de copgiderar |a presencia

e tloxigdan co a er ivad_a _ax rar_pa r
Tl establ de maleculas co ei ucho _mepos de CCI-
especificamente.

Finalmente, el documento D4 citado por primera vez dentro del presente procese,
proporciona informacién acerca de una formulacién parenteral de camptotecina
combinada con N,N-dimetilacetamida, un antioxidante y un soivente alcohdlico. Sin
embargo, D4 no contiene ninguna ensefianza acerca de la formyulacion de un macralida,
mucho menos del compuesto especifice CCI-779, v aldn menos acerca de los problemas
de formulacidn que se prasentan por las caracteristicas técnicas particulares que
presenta dicha sustancla, En este sentido, lo que D4 ensefia es que el sistema de

formulacion alli empleado es efectivo para camplotecina, paro la_extrapolaclén de '
infarmachd I r crblido rticularmen Cl-77

misma, toda vez que a partir de Ja lectura de dicho documento es perfectamente claro
que el desarrollo alli propuesta estd centrado flinicamente en los problemas de
formulacién de la molécula de camptotecina.

Ahora hien, en relacidén con el argumento central del sefior Examinador de acuerdo
con ef cual es la combinacién de fas ensefianzas de los documentos cltados la
que permite afirmar la carencla de Nivel Inventivo de) objeto reivindicadas en 1a

presente solicitud, me permito manifestar que «l solicitante no estd de acuerdo con

dicha posiclén, toda vez que las caracteristicas combinadas de las realizaciones

NI
Novedad.
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reclamadas no podrian derivarse en forma obvia o evidente a garttir de D1 a
D4, tal come me permito demostrar a continuacién,

En efecto, la persona versada en |a materia no podria predecir o anticlpar a partir
del estads de la téonica citado gque la combinacion de caracteristicas proporcignada por
el solicitante podra conducir & farmulacionss parenterales Con ostabilidad mejoraoa,
toda vez que son fisicamente estables durante el almacenamiento a temparatura
ambiente, tal como ha side demgstrado por los inventores a traveés de los ejermplos
incluidos &n la memoria descriptiva.

En capexién <on lo anterior, resula de 'a mayor importancia para el correcte
estudio de patentabilidad, sefialar gue ninguna de los documentos D1 a D&, Dien sea

tomados solos 0 en combinacion, podria sugerir a la persona versada en la materia la

ctivid entra olven de CCI-77 ig superaci 1
probiemas para la preparacion de formuylacjones parenterales de CCI-F79, esto

&5, su inestabilidad quimica en virtualmente todos los solventes orgénicos y su

endencia a la precipitacién cuande se diluye con soludiones acuocsas, ast gcoma

taies probiemas, frente a Ios ¢uales dichas referenciaz son coampletamente silenciosas.

En este sentido, me permito dirigir la atencian del sefior Examinador al hecho de
gue no tabe duda alguna que Ja combinacidn de D1 a 04 falla en discutir o al menos
identificar log problamas de solubilidad ¥ establidad asotiados con las formulaciones
parenterales de CCI-779. Por lo tanto, asi como eg facil ideatificar que <de la
combinacion de D1 a D4 la persona versada en la materia no podria reconocer los
problemas de la formulacidon parenterai de CCI-779, &5 aun mas clare que dicha
combinacién tampoco podria sugerir una solucion para los mismos, y mucho menos, la
solucidn precisamente aporiada por 8 solicitante mediante la presente invencion, razan
por 1a cual sg puede afirmarc catagéricamente gue 'a materia protegida en las
reivindicaciones 1 & 9 dei capitulo reivindicatorio ahora presentado, esto es, el
concentrado cosolvente de CCI-779, posee &l Nivel Inventivo requerido frente a las

ensefianzas del estado de I3 téonica citado.

Adicianaimente, me perenito manifestar @l sefior Examinador que el Nive!
Inventivo de las reivindicaclenes 10 a 14 ahora presentadas puede sar damastrada an
forma similar a la discusidn anteriormente expuesta para las reivindicaciones 1 a 9, En
efecto, el problema técnico a ser solucignade es la necesidad de proporcionar
farmulaciones de CCI-779 con estabilidad mejorada, preferiblemente, formulaciohes
estables durante el almacenamiento y aun mas praferiblemente, formulaciones de faci
manipulacion.
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Las anterivres necesidades han sido selucianadas gracias a )2 presente invencion
mediante fa provisidn de una farmulacién parenteral que contenga:

» Aproximadamente 1 2 25 ma/rml de CCI-779,

. Un sghvente alephdlico,

, Aproximadamente 0.0005 a 0.5% p/v de un antloxidante,
» Ln selvente diluyente, y

. Ln surfactante.

Ahora bien, pinguna combinacion posible de los documentos D1 a D4

permitiria,_en forma obvia o gvidente, que 1a persona versada en la materla
simpuitanheamente;

{a) Discutiera &l uso de antioxidantes en la estabilizacién de CCI-779;

{b) Identificara el problema técnice aberdade y sclucionade mediante |a
presents invencion;

(<} Discutiera un concentrado de cosolvente como parte de una formulacién
parenteral, mucho menos de CCI1-779;

{d) Mencionara o considerara un antioxidante, mucho menos de 0.001 a 0.1%
te dicho agente antioxidante, en 'a formulacion parenteral dei concentrado
cosalvente de CCI-779; v

(e} Discutiera alguna formulacién parenteral de CCI-779 con estabilidad
mejorada del toda.

Adiciopalmente, me permito dirigir (3 atencidn del sefior Examinador al hecho de
que, bajo ningdn punto de vista técnicamente vdlido, puede considerarse que &l
establecimienty de Tas condiciones arriba sefialadas corresponde a una tarea que la
persona versada en la materia reafizaria en_forma obvia g svidente a partlr de las
ensefianzas de os documentos citados, toda vez gue el gradeo de especificidad para ello
&s tal que unicamente a través de un andlisis en retraspectiva de la invencidn, gs decir,
partiendo del resuitado proporcionado por el solicltante, seria posible legar a la
combinacion de caracteristicas técnicas que represents al cbigtn de la invencion, o cual
tal como & sefior Exarminadar debe saber, corresponde a un analisis de patentabilidad
Imcarrectarmente practicadeo v, por ende, carente de valider técnica.

Tal come se ha demostrado mediante los argumentos previamente expuestos, los
documentos D1 & D4 carecen de las ensefanzas necesarias para conducir a todas las
caracteristicas anteriormente mencionadas, y mas importante aun, la persona

a_en ateria _no _podri redeciv gu ta _combinacgidn

caracteristicas pudiera pronotcichar form inhe renterales -7

con_estabilidad mejorada, dado que son fisicamente estables a temperatura
amblente tal como ha side demostrade por los inventores mediante los ejernolos
suministrados en la descripcidn, de forma tal gque los resultad Zados
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; n_a_u : ' : o y : gue permite
afirmar que la materia de las rejvindicaciones 10 a 14 ahora presentadas efectivarnente
posea el Nivel Inventive requerido frente a cualguier cambinacidn posible de las
ensefianzas de |os documentns citados,

Finalmente, & pesar de la ausenciz de argumentos técnicos an gantra de las
reivindicaciones de proceso en e| Concepto Técnico No. 2970, el solicitante se parmite
dirigir la atencidpn del sefior Examinador al hecho de que las reivindicaciones 15 a 23
ahora presentadas se encuentran dirigidas a proteger el proceso para |a preparacion de
de farmulaciones parenterales novedosas e inventivas que implica como primera etapa
la preparacidon de un concentrado coselvente también novedaso & inventivo, tal como se
ha demostrado anteriormente. Por |o tanto, el proceso de obtencién de la formulacion
parenteral revelada en la presente solicitud, también s novedosa e inventiva, toda vez
que no existe en los documentos citados ninguna ensenanza que condujera a una
persona versada en la materia a desarrollar un procedimiento para la obtencién de un
ohjere que tampace le as sugerida,

De tonformidad con lTo anterior, gueda demostrado gque en la ausencia del
reconReimiano de cualquiera de lgs problemas mencionados en la preparacién de
formulaciones parenterales de LCY-779, la persona versada en la maleria no se
anconktraria en capacidad para alcenzar ias formulaciones reclarmadas mediante Ia
solicitud en estudio, mends aun, sin Bl reconodmientc de la necesidad de emplear
dentrg de dichas soluciones wn agente antioxidante,

En consecuencia, me permito resallar ung vez mas que de conformidad con los
argumentos presentadas ha sideo demastrado de forma contundente el evidente caracter
inventivo de las formulaciones de la presente solicitud frente a ias ensefianzas de los
documentos D1 a D4, de forma tal gque se confirma gue ja materia obleto de ja
solicitud cumple cabalmente con lo preceptuada en e Articulo 18 de fa
Decisitn Andina 4B6 de 2000, es decir comple can el requisito de altura
inventiva frente a las ensaiianzas de estado del arte pravio.

5.  Anexo me permito presentar;

{(3) Recibo No, 09-77 226, expedido por 13 Superintendencia de Industria vy
Cormercio que acredita el pago de la tasa correspondiente; v

() Copia del nueve Capitulo Reivindicatorio, en el cual se han realizado ias
modificaciones expuestas anterformente.
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En vista de o anterfor, ruegs a8 usted proceder 2 estudiar tuevamente la

salicitud a 'a luz de las arqumentaciones v las madificaciones presentadas y conceder

el privilegio de patente solicitado.
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REIVINDICACIONES

1. Un concentrado cosolvente de CCI-779 que comprende:

aproximadamente 2.5 mg/mL a aproximadamente 50 mg/mL de CCI-779,

4, un solvente parenteralmente aceptable/seleccionado del grupo que consiste
plk plal . :

en dimetilacetamida &/u'n snwente_ﬁlqppqll_cg@

aproximadamente 0.001% a 1.0% pfv de un componente antioxidante.

2. Ei concentrado cosalvente de la reivindicacion 1, en donde & solvente
parenteraimente aceptable es dimetilacetamida.

3 E! concentrade cosclvente de la reivindicacidn 1, en donde &l salvente
parenteraimente aceptable es un salvenie alcohdlico.

4. El concenirado cosolvente de la reivindicacion 3, en deonde el soivente
alcohdlico comprende etanol, propilen glicol, polietilen glicol 300, polietiten
gitcat 400, polietilen glicel 600, 0 una mezcla de 10s mismos,

5. Ef concentrado cosoivente de cualguiera de las reivindicaciones 1 a 4,
en donde ef componente antioxidante comprende: acide citrico, glicina,
d -e-tacoferol, BHA, BHT, monotioglicerol, dcido ascérbico o propil galats.

B, Un concentrado cosolvente de CC-778 que comprende, CCI-779,
acido citrico y etanol deshidratado.

7. Un concentrado cosolvente de CCI-778 que comprende, CCH-778,
etanof deshidratado, d l-o-tocoferal y prepiler glicol.

8. El concentrado cosofvente de la refvindicacidn 7, que jd&més
comprende Acido citrico.

9. El concentrado cosolvente de cualguiera de las reivindicaciones 1a 8,
en donde el CC\-778 comprende aproximadamente 25 mg/mL a
aproximadamente 50 mg/mlL.
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10.  Una formulacion parenteral que comprende el concenirado cosolvente
de cualquiera de las reivindicaciones 1 a 9, un solvente diluyente y un

surfactante, en donde CCI-779 comprende aproximadamente 1 mg/mL a

aproxlmadamente 25 mgImL de la formulacitn parenteral y &l anfioxidante

parenteral,

11, La formulacidén parenteral segin (a reivindicacidn 10, en donde &l
surfactante es polisorbato 20, polisorbato 80, un acide biliar, fecitina, un
aceite vegetal etoxilado, vitamina E tocoferol propilen giicol succinato, o
copolimerps de blogue polioxietilen-polioxipropileno.

12. La formulacién parenteral segin las reivindicaciongs 10 v 11, en
donde CCI-779 comprende  aproximadamente 25 imgmbL a
aproximadamente 10 mg/mlL de ia formulacionh parenteral.

13, La formulacién parenteral de cualquiera de las reivindicaciones 10 a
12, en donde e surfactante comprende aproximadamente 05% a
aproximadamente 10% pAv de fa formulacidn parenteral.

14.  La farmulacion parenteral de cualguiera de fas reivindicaciones 10 a
12, en donde el solvente diluyente comprende aproximadamente 10% a
aproximadamente 80% p/iv de Ia formulacién parenteral.

15, Un proceso para opreparar la formulacion parenteral de la
reivindicacion 10, en donde ef proceso comprende:

{a) mezclar CCI-779 con el solvente parenteralmeanta aceptable y
&l componente antioxidante para dar un concentrado cosclvente,

(b}  mezclar el solvente diluyente y el surfactante para producir un
diluyente; y

(€)  mezclar el concentrado cosoivente con ef diluyentea.

16. E! proceso de la reivindicacion 15, en donde el solvenie

parenteralmente aceptable es un solvente alcohdlico que comprende etanol,

propilen gical, polietilen glical 300, polietilen glicel 400, pelietilen glicol 600, ©
una mezela de (0s mismos,
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17.  El procese de la reivindicacion 15 o reivindicacién 16, en donde el
componente antioxidante comprende acide citrico, d l-ao-tocoferol, BHA,
BRT, monotioglicerol, &cido ascdrbico o propil galato.

18. El proceso de cualquiera de ias reivindicaciones 15 3 17, en donde e
solvente diluyente es agua, etanci, pofietiien giicai 300, polietien glicol 400,
polietilen glicol 00, o propilen glicol, o una mezcla de ios Mismos.

19.  El proceso de cualquiera de las reivindicaciones 15 a 18, en donde &
surfactante es polisorbate 20, polisorbato 80, un acido biliar, lecitina, un
aceite vegstal etoxilado, vitamina E tocofercl propilen glicol succinato, ©

copolimeros de blogue palioxietilen-poiioxipropitena.

20.  El proceso de cualguiera de las reivindicaciones 15 a 18, en donde el
solvente parenteraimente aceptable es etano! deshidratado, el componente
antioxidante as &cido cltrico, g! solvente diluyente es agua y polietilen glicol
400, y el surfactante &s polisarbatoe 20 o polisorbato 80.

21. El proceso de cualquiera de las reivindicaciones 18 a 18, en donde el
solvente parenteralmente aceptable es etano! deshidratado, el componente
antioxidante es acido citrico, el scivente diluyente es etancl deshidratado y
polietiten glicol 400, y el surfactante es polisorbate 20 © polisarbato 80.

22. El proceso de cualquiera de las reivindicaciones 15 a 18, en donde el
solvente parenteralmente aceptable es etanol deshidratado y propien glicol,
el componente antioxidante es d l-o-{ocofercl, el solvente diluyente es agua
y polietilen glico! 400, y el surfactante es polisorhate 20 o polisorbato 80.

23.  Ei proceso de cualquiera de las reivindicaciones 15 a 18, en donde &l
solvente parenteralmente acepiable es etanol deshidratade y propilen glicol,
el componente antioxidante es d J-a-tocoferol, el solvente difuyente es etanol
deshidratade y polietilen glicol 400, y el surfactante es polisorbate 20 o
polisorpato 80,
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pregence of a phamscesically sccopicils pdd and o glyox
selected fram the groaps consistug of pidyetbiylcns ghyeal,
Mropylene givesl, and a combigation of o polyethylenc
glyeol nad propyless plvoal.

Ay wrpocx of WS invegtion 5 Mot fmoulation or
AN CofEpOEItion oo & poloting of suspeRkOR
of abotit 5.1 0 aberat 19.0 nag of Tethyl-1G-hydrony camp-
todcciz per | (ome) ! of & foemelstion ceovipting of
Ghmethylizatotbide or dimethyiacatarids ke the o
& pharmaceutorily secepiabie s, whersin said scivdor ar
suspension further corgises laurochdic wald of o pluesms-
etuicaly accmiahin sl dicrsef, 204 5 ghyoof selocted froto
the gowp conssting of polyetplone glycol, pregsieac
gigcat, and 3 combination of & polyetiyiena plyesl and
prapylens glycal.

Yer amother aspect of iy lzvention i & domaulation or
solulon {0 sufpeniion of IOl cormpoiion having
gheat [ 1 to whoat 150 70z oF Tethyd- Ii-bypdrray cangsiotii-
eedp per | ooet 3 of & formoulstion contsining 500 o
10,000 parte by weight ditoethytassabis or ditsszylsc-
camid: based Do the weight of the total Formmleton,
mascasondy skl 26t orvecs dbout 10 8u8
plisrmarcuneatly " 2
aheut 2,500 parts by welght of Gatooeliolic scld of 3 plter-
marcodcalty acceptable salt thersof, 10 1o 8000 parts by
w;@ﬂammmmﬂwpnwkmw;wm
sirluiion weight An additices) snbodimest is whesls cald
Achd i ap oeganic Carboxylic setd wond the fovaniors prefer
clirhe poid.

Batbodlcd o this lsveaton is the fovadation wheren
il carbosyiic wodd i selecicd Gromn the growp consisdng of
tertpdc ackd, cithe acd, suocinic, fumeeic, malsle ead,
glocenic scid, moobic aeid, tanrocholle soid, and tvoo-
choifc sadd in an pdmictioe wih cliric seid, Adso, this
fonnelatdes i funther defined wharpio £ald carbetiic seid
i5 relected framh he grodp chasisting of citric actd end
tmroctolle acid £ an admisnit with cibde soid sod whorely
said roinerad acld 1 selected frone $he group constelag of
hydpocttorie pdd, awi plospharic add. Alse soabodied,
wiwrein sald weld s wn adrshomre of & caboxylie acid and
a oimeyad acld 15 ealoated from the group consistng of
hyirothlor wetd in Ay sdmixtuce with Iarocholis sdd,

wcdd in an edmixtae with dsurechalie schl, S
i i wyr acksintpre. with phosphorie woeid sbg e sdd in

#n dmicturs with ppdiochiovie 2 apd wheoede said wid -

ix tn wn aount soficient o resul in 2 Geal pH of betwest
ahour 2.0 and whowe 6.0-ar andd acld is i 20 amoont poffican
2 mepult in 2 foat o3 of betwesn abott 3.0 sl abest 5.0,

Anofeer aspost of thiy invention i3 the foomufsdon o
aptiynn compoultios fuxher 2 Tower woohal
Mnry diferet adeobels wid be cfective inthia dnventen,
Tt the foventery prettr (o fue clbanol, beags! sloshal o v
combimation of dhansl «ad beoeyl alcokol. For this
inveaton, eihanat, oyt sloohol aod, debydrated pibvl aloc-
b are vaed iticcchaspentdy. Antdir srebodiment of di
elaimed {pvention i the formontation o aiivames: conyasi-
don fertier comprisen glyoenn & & po-stiveat,

A furthes arpedt of this invedtios Fa w oral T-ethyl-k-
Tydrony campeodhtein farmitation rompoising T-cthy-10-
bydooxy cxmgeothecin, dimeshylacetaaide, & phamnacm-
cally acsepiabie woid eelocied from the group sousindog, of
& carboxylic scid, minetal noid and & carboxjlic acld is o
pdmistare wdte & miveal scid, incrocholic seid or & phar-

sappantheci pat 1 fonsh T of & fomaulstion consistlng of  macoatically schepiabie wedt gereof, and n Pycel yelecied
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fron the group consisting of polyethylene glycol, propyleae
glycel aud polysthylens glyeol in an admixtice with pro-
pylens glycol This ol farmilation has between abou 0.1
and about 15.0 mg of 7-tthiyl-10-hydroxy camptothecin peg
00 ral of fiomulation having bebwesn about 500 and about
10,000 parts by weight dimethylicctumide based oo the
weight of the btal formulation, betwesn about 1 and Aboul
1000 parts by weight of said ncid. between about 10 and
about 2,500 purts by weight of urodholic acid o & phar-
tarentioally accrptable sall thersof, and between about 20
and about £.000 perts by weight of caid glyool per total
formulation weight, Also, thiz ol formulation Rnher has
between sboux 20 parts and abowt 7000 parts of & lowor
alcobio! yelccted from the group cons{stng of thaool, beo-
zyl aloohol, and ethatd] in an wdmixture with beney] Alenhod
and between abovt 1 pact and aboat 1,000 parts of glycetio.
A, the carboxyiic acid in this oral formutation is selected
from the govp consistng of tanmrlc scid, cjtric acd,
siecinic, fumaric, maleic acid, phocondc acd, ascorbic acid,
tanrocholic acid, and taurocholic acld in an admixture with
citric acid.

Yet another ¢iobodiment of thde invemtion 13 an andiumor
compaaition comprising a selution of Mepension contalning
about 0.1 to about 15.0 my of Jethyl-10-hydrosy camptoth-
ccin per 1 (opc) ml of a formulation conwiving 300 o
10,600 parts by weight of dimethylisosorbide or dimsthy-
Iacetamide bwsed on the weight of the total Reymulation in
the presance of & pliaomatcutically acceptable acid, wheptda
said solution futher comprises tavrocholic acld of A phar-
mpoeically aoccpiabic salt thereof, a glycol selected from
the group coossting of polycthylens glycol, peopylene
giyool, and a2 comhinaten 4f both, chanol, glyccrin, and &
tuffez, mch as sodium acciste, (0 malnfais ap gcidic pH
wpon dilatlon with an agoecns vehicle of less thei 6.0 aod
preater than 2.3

An gdditons) aspect of this iwveation is whereln said
soludon ar suspension contadps abowt 0.1 to about 15.0 mg
af Tethyl-10-hydroxy camptotheein per 1 (onc) ml of a
formuulaion comtaining 500 w 10000 parts by welght of
dizpetbalicogortide or dimethylacetanide in based oo the
widght of the 1otal famulation, | to 1,000 parts by Weight
of & pharmaceutically aceeptable acid, 10 to 2,500 parts by
wedght of tnuocholic acid or a pharmaceatically accepialle
salt thereof, 20 to 8,000 parts by weight of a polyethylene
glycat o propyless ghyeol or 3 combiation of a polyeth-
¥lene plyenl and propylonc glyoel 1 to 1,000 paris by
weight of glycoin, 20w 7.000 parts by weight of lower
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aleolol selected from the group consisting of ethanod, beo-

zyl aloobel and a combination of both, 0.1 to 750 parts by
weight of a buffer bassd on the weight of the tolal formu-
Intion.

This cenl formulaiion Is forther defined whertin subd
sarboxylic acht it seiecied from the growp copsieing of
urtaric aeld, citcc acid, succinic, fumardc maltle acld,
Poconic acid, mcorbic acid, urocholic acid, and tawrs-
cholic acld in an admiziurs with citric actd and whercio said
acid it seltcied from the group consisting of clirie acid and
taurochalic acid in as wdmixRiwe with dirle agid Also
embodied in this nvention is wherefn said acjd i taro-
chotic: aedd in aa sdmixture with cirlc scid and wheredn wjd
mineral acid is selected from the group contisting of hydro-
chlogic acid. aod phosphoric acid. Parther. the admdxiure of
a carbonylic ac{d and & mineral acid is sedected Bom the
group consistng of hydrochloric ackd in an admixiie with
taurocholle acid. phosphoric acid io an sdmixtore with
tavroniyylle acddd, clkele, meid in e sdralvtees with phomphacic
acid and ciric acdd {n an admjxirs with hydrochloric acld.

33
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Alzo, the acid s in an amount suffcieal bo result in 3 final
pH of between about 2.0 and about 5.0 o the acid {5 in an
amourt suificient to result in & fleal pH of bettwecn about 3.0
and abeut 5.0,

Ancther ambodiment of this iovention is wheran said
polyethylens ghycol has a molerular welght of zboul 300 to
400 and the aptiumcs compesition fmther comprises &
non-jonfe surfactant, There aye oty differem surfactants
but the ibvestors prefer & poloxaimer. The peefared polox-
amer is poloxamer {17.

Yol anothe cmbodimenk of thiv inventlon is a Formuiation
of an antitnmor compoEitien comprising a solution or sus-
pencicn of shout (.1 10 about 15.0 g of 7-cthyl-10-bydrexy
camptoinecin per 1 {one) mil of a Brmulation consisbng of
500 to 10000 parts by weight of dimethylisosorblde o
dimwthylacetamide based on the weght of the total fopmu-
lation in the presecce of & pharmacentically acceptable ncid,
wherein said sclution further comprizes a Jower alcohol ad
n glycol selecied from the group conslstng of pobycthyleoe
ghycol, a propylene glycol. and a combination of & polyeth-
ylene ghycol and propyiene glyeol,

Yt another crobodirnent of thin ixvention is a formularion
Of an antiumgr comRositlol gomprising 2 weiutica o sus-
peneion of abeat (1.1 o abeit 15,0 mg of 7-cthyl- 10-hydroxy
campiother{s per 1 (o) il of 4 formulation consisting of
500 bo 10000 parts by woight of dimethylecsordds o
dimethylacetamide based on the welght of the tota) fenmo-
latios in the peescnce of 8 pharmaceutically scesptablzs acld,
whersin #aid colution funther comprires a Lewey aloshol,
Polycihivlcns glyeol of Eopykeae glycol, of & combiwation of
a peiyetiyloas glyenl sid prepylcns glycol. and murfactanc

As 3 more embodiment for this antihamot
compositicn, the phannaccutically acceptable organic acid
is citric acid, the polyethylens glycol is FEG 300, the lower
alcohol Js ethanol and the surfactant is polysorbate-80.

Ap agpect of this [pveation is an oral 7-cthyl- 10-bydroxy
camptothecin formulation comprising T-ethyl-10 -bydroxy
campiothecin, dimethylacstamide, a pharmaceuticadly
seempitle acid atlecied fiom e group comsisdng of 2
carbirybic gid, minaal acd and a carboxylic acld io 2a
adminmrs with a mireral acid, taurocholic add or a phar-
maccuticelly acceptable salt theresf, and a ghycol selectad
&mmcmwmmnsofpohremyhuglyml prapykne
glyeol and polyethyline glycol in ma admixture with pro-
pylene phycel, sthamol. glycerin, aud & buffer to malotado 80
wcidic pH in n range between about 2.0 and 6.0 upon diluticn
oth an aquesiis yehisle, whertin said conl formulation has
berwcen about 0. | and about 15.0 mg of 7-ethyl-10-hydroxy
camptothecin per one ml of formulatlon having berween
about 504 and abou 10,000 parts by weight of dimethyle-
stamids based oo the weight of the total formulation. This
formuiation has betwith dovo 1 part and dbom 1,000 paris
by weigi of aaid phaomaceutically sceapiable acid, betwrecn
aboul 10 paots and about 2500 parts by welght of tmaro-
chalic acid o » le salt thereof,
between shout 2 parts and about #,000 parts by weight of
said glyool, berween about § part and about 1,000 parts by
weight of glyconin, between aboat 20 parts and about 7,000
paris by weight of ethancl, betases about 0.1 pact wod abowt
730 parts by weight of a buffer bassd on the weight of the
total Farmilation and Whersn mid boffer iy soditrn scetsic,
Alsa, the glyeol & thi® oral famolation is pelect=d from e
group consisting of pelyethylens glyeot 300 and polyethyl-
ene plycol 400 and thiz oral formulaticn further has &
pxfuzian whemein geld surfactant s poloxsmes wod mons
specifically whercin said poloramer & poloxamer 127.

| 6o
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HECFT in DM or DMA when administered parenterally,

can be diloted with an appreprists velume of a perenteral

vehicle 1o a concentration of about (L1 mgfml or a lower
eopcentration of HECFT activity. A further embodiresnt of
the claimed invention {5 a sterile solution of any of the
dlaimed HECPT composidons and formulations for sterile
adminisization to a patient with cancer upon dilution with 4
sterile parenteral vehicle, For the purposes of this nvention,
parenteral yehicles {ncludes dextrose § to 1046 in water, 0.9%
NaCl o water with or withotr 5% or 10%% Dexirose, 0.45%
Wal in waber with or without 5% or 10% Deptease, aml 1%
el in waier with or without 5% to 10% Dextroge, o
sterile lipid formnlatons, such as intralipid, used for
parenters] mtritional support for cancer patients.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMBENTS

In its preferred embodiments, thls (nventdot involves
preparation wnd administration of novel lactone siable
HECPT formulatione az described below.

EXAMPLES

The following exavmples illusirgte selected modes for
carryleg out the claimed invention and ars not to be con-
strued as limiting the epecification and claims in 20y WAy,

The foregoing description of the forrnulation invention
has been dirccded to partcular prefamed embodiments in
accordance with the requirements of the patent sfatotes and
for purposes of explanation and {Inswratior. Those skdlled in
the art will rcoogaize that many modifications and changes
may be raade without departing from the scope anid the spisit
of the Invention.

Example 2
Formulation #1 of HECFT and DM

For injection of isfusion inte aquecus body fluids, a
formolation containing abowt 0.1 to about 2.5 mg of HECPT
digsolved {n 500 to 10,000 parts by weight of dimethylisos-
arbide based oo e toial welght of the foomualaticn, about 1
to 1,000 parts by welghl of a pharmaccutically acceplable
acid, abowt 20 €0 7,000 parts by weight of s phurmac cutically
accepiablic alcohol, abot 20 10 about 3,000 parts by welght
a polycthylenc glycol, and about 20 to about 8,000 parts of
2 non-ionic seficiant. Suitable alcobols inclnde ethyl alco-
hol and benzyl alooho). Suible polyether glyocls for this
formulation include polysthyiene giyeol 300, polycthylene
glyec] 400 apé propyiene glycol. Suitsble non-iomic sarfac-
tants {nciude polysorbate-80, In a preferred embodinent, the
formoulation of HECPT is supplied as an intravegous inject-
able in a unjt dofe sealed vial camprisiog a stexilc, non-
aquecus solution of drug in a vwehicle comprising
dimcthyHsosorbide, cthyl alochol with or withoul benzy)
aleohcl, climc ackd, polyethylens glyecl 300, and polysor-
bate (Tween 80} in acidified medinm with apH of 310 4 at
a final eoncentration of 0,1 ta 1.0 g of HECPT per L ml of
formulation.

Example 2
Formuolaton #2 of HECPT and DM]

A second formulation comprises from about 0.1 mg to
ghout 2.5 tng of HECFT dlzscived in a formulation contain-
ing 20 1o 7,000 parts by weight of a phamaceutically
acceptable aleohol and about 20 to 8,000 parts by weight of

10
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fomulstion of & nod-lotle sofactant, Buojtable alochols
{nclude dehydeated ethyl alcobal USF with or without bea-
7yl alcohoal. Suitable noa-jonic surfactanis includs the poly-
eRyclhylated oils, such as palyoxysthylaed vegetable oils,
such &5 castor ofl, peanut oil, atd olive oil, In a preferred
embodiinsnt 0.1 mg 10 1.0 mg HECFT per ml of fernulation
eonsists of 500 to 10000 part: by welght of
dimcthylisosarbide, 20 to 8,000 paris by weight of Crea-
phor BL {polycxyethylated castor ofl) , 20 to 7,000 parts by
weight of ethyl njcohol and 1 ta 1,000 parts by weight of
iwal, soludon weight of citrle seid.

Examplc 3

Cral Formilation of HECPT and DML

An oral farmulatizn of HECPT in soft gelstin capsales
{comprised of pelatin/glycerin/sorbitolipucificrs/purificd
whter) containing HECPT in a final conceatsation of 0.1 1o
1.0 mg per ml jo a formuladon containing 500 to 10,000
parts of dimethylisosartide by weight of total sofrtion. oitdc
acid I to 1,000 parts By weight, glyeerin 1t 1,000 pans by
weight, and polyethylens glycel 300 or polyethylene ghycol
400 20 to 5000 parts by woighl, sthyl abeahol 20 @ 7,000
oaTis Ty weipht, sodivr weetase B.1 %o 256 parts by weight,
pluronic F-127 poloxamer 0.1 to 800 parts by weight, and
ayrocholic acld 10 to 2,500 parts by weight of total solution
weight. The soft gelatin capsulss may also be composed of
any of a oumber of compounds vsed for this puposc
including, for example, » mixare of gelstin, plycetin,
sorbitol, purified wattr, and parabena.

Example 4
Formulaticn #1 of HECFT and DMA

For injection_or infusion into aqueous body Huids, o
formulation corngrites from sbout 3.1 to about 5.0 mg of
HECPT dissohved in 500t 10,000 pacts by weigh of foiad
selution welght of dimethylacetamide (DMAj, about 1 o
about 1,600 parts by weight of a pharmacedtically acoept-
ahle acid, sbout 20 to about 7,000 pane by weight of ko
alcahol, about 20 w about 8000 parts by weight of a
polyether glycol isciuding polyethylene glyoal, and about
20 1o about 8,000 pact of & non-donic anfactant, Suitapds
pharmuaccutically accepiablc acids inclode ditric acid, hydro-
chloric acid and phosphoric scid alone or in any combina-
tiom. Suitable aleohols inclnde dehydrated ethyl alochob
benzyl alcohol Suitable polyether glycals, which can be
used individually o in any combination induds polysthyl-
eae giyeol 200, palyethylens glycol 300, polyetbyleae ghy-
ol 400 and peopylene glycol. Suitsble non-ionic surfactants
Include polysochate-BO. In & preftoed cmbodiment, the
foetrnlation of HECFT is supplisd as an intravenons inject-
abie in a scaled unit Gose viel comprising a sterile, non-
aquecus scludon of dmg in 3 vehiclk: comprizing ethyl
alcohol, benzy] alcohol, citric acd, polyethylons glycol 300,
aod polysocbats (Twrest BO) in zo acidified mediom with &
pH of 3 &0 4 vontaining HBCET &t a fosl concentration of
0.2 mg per ml.

Example S
Formulation #2 of HECPT and DMA

A secopd formulaten oontaios wbout 0.1 mog to about 5.0
mg of HECFT dissolved 1o 500 to abomt 10,000 parts by
weight of dime ide, 1 to 1,000 parts by weight of
cilric acid. 20 1o 7,000 parts by weight of an alcobol aed

er%)
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about 24 ta 8.000 parts by welght of & non-lonic sorfactant,
Suitable alcohods include debydeated ethyl aleohol USP or
dehydrated ethy] alcohol and benzsl aleobol. Syjtable not-
jonic surfactants inchude the polyoxyethylaied oils, such as
palyoryethyiuted vegetable ods, such 25 castor ofl, pesodt
oil, and olive oil. [n o preferred embodiment {).] to 3 mg
HECPT is formulated in 500 to 10,000 parts by weight of
dimethylacetamide (DMA), 20 to 8,000 perts by weight of
Cremaphir EL {polyexyetnylated castor oll), 20 to 7000
parts by weight debyydrated ethy) alcohol USE, and 50 to 750
gmsfy weight of clitric acid to adjust the fizal pH berwesn
o 4.

Example &
Orel Farmulation of HECPT and DMA

An oru Tomwiation of HECFT in soft gelatn capaies
{comprised of pelatin/glycerin/sorbitol/purifiers/purified
wate) coptainiog 0.1 to 15 mg of HECFT djssclved o
apspended (o 500 o 10.000 parts of dmcthylacedamide,
citric acid 1 to 1000 parts by weight, glycerin 1 to 1,000
parts by weight, and polyethylene glycol 300 or polysthyl-
che glycol 400 20 to §,000 parts by weight, debydrated ethyl
aloohol 20 to 7,000 pats by weight, sodiun acetate 0.1 to
250 paris by weight, piuronic F-127 poloXamer 0.1 w 800
parts by weight. and taurochelic acid 10 to 2,500 pans by
weight The soft gelatin capsules may also be composed of
any of a oumber of compoonds used for this purpose
including, for example, 2 mixnme of gelatin, glycein,
sorbitol, purified water, and parabens.

Example 7
Administration of HECET and DMA or DMI
Fortaulation:

Te allow 3 molopged parentern] infosion of HECPT 1o
patients with ealcer for clinical infusions, the dnug may
dituted {n 5% Dextose [n water (D5W) to a final concen-
waton of 5.001 tag/u! to sbout 0.0 mpiml of HECPT pricr
to injection of infosion.

Maintsining ao aedic pH (3 to 4) 1o the foomulation is
particularly important to reducs the slow conversion of
HECPT lactone to the E-ring-hydrolyzed carboxylate form,
which ocoms at physiclogical pH. At cquilibum pnde
physiclogic pH. the ratio of the open-ring corboxylats form
to lactone form increnses. Hydeolysie of the HECET lactons
E-ring will be substaptially reduced if the drug is kept in an
acidie envirommeyt, Some of the unpredictable toxicity reen
in earliex clixical trials using sodium camgriofhecin may bave
been due 10 (he formation of greater amownis of e actones
form of camptothecin, which is 10-fold more toxie than
sodivne camptothecin in mice. The Jactone form of
cainpothecin. as jop HECPT, is less water soluble than the
caroxytate Bring form, When earty clinical brials were ficst
copducted with cemprothecin formulated uiing NaQOH, the
significance of maintaining the cloaed lactone E ring for
uniform efficacy in weaing patieats with cancer war poccly
upderstood, The early reported uopredictable linical tox-
jcities associated with © adminjstration sy
have betn exacerhated by the NaQH formulation which
promskes the formnation of the carbexylats forn, and by the
rclative lack of understandicg of the sigoificance of the
facicne form of camptothecin as it relates to antigbor
artivity.

Example §
Selobility of Camplethecin in Varions Solvents
Thiz Bxample was designed to iest the solobility of
camptothecin. which ie used ax a reference compound for
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T-ethyl- 10-hydroxy campiothecin in diffcrent sobvents. For
this Example, BNPL- 1028 is camptothecin, The solubility of
camptothecly was taated in water, ethanal, benzyl alcohol,
propylene glycol, PEG 300, DMI and DMA. For this
Example, the maimmin amocnt of cantpéothecin that Rowld
diszolve in | mll of the indicated solvent at 4° C. or at 25°
. was mrcatured. For examgle, refeming to Twbis 4, 0.928
rug camptothecin dissalved in 1 mil of DMI a1 25° C., 5.0 mg
camptothecin was dissolved in 1 ml of DMA st 25° C.. while
only 0.051 mg camptothecin dissolved ln 1 ml of cthaoc
(200 procf) 25° C, See Table 4 below. Sec Table 4. The
numbers in the Parentheses are greater than highest calibra-
ton standard, They arc coneidersd acocptable because of the
linear response of the method.

Tiis Examplr confirmed the poorly waler solable panme
of camptotheoin and demonsiraized that carspiothecin is
relatively insolublc ik water and polar solveats (i.e. ethanel,
propylene glycol). Thiz Bxample also showed that camp-
totheedn was much more soluble in non-polar sclvents suck
a& benzyl Alcohol, dimethyl isosorbdds apd dimethylacsts-
mide. From this Jaia, ft can be concluded that maximom
dissolution of depends oo the lempersiure (4°
' versus 25 ) and solvent. As is evident, camptothedn
dissclves better in DAI and DMA than in sthanol or watcr.
Alsn, campiotheein iz ouch mare soluble in DMVA than 1o
ML '

TAEBLE 4
Tatget 40 Aghml 29 C Actual
Croupenivatian Coapenimaticn

Sobrenl {ughml) - (gfol)y {ngfml)
WM - (] Faker 260 'Y 02
Ethano] (200 Proofy w0 4 51
Brazy] Aleeba] 7o {2863y 1674
Propylew iycal E T bl
PBO 300 2460 £50) (7063
Dimsilrliscwcrhide 2460 Rl -
N, N-Dipmnihy] 10000 500 o0
Aok

Example 9

Solubility of HECPT in DMA with Additional
Componeais
(Range in Farts by Weight)

This Exemple was desgned to determine the range in
parts by weight for a varisty of different components added
to an initisdl sclution of HECPT asd DMA. Table 5 is a
compilation of these ranges. Vaiows enmbinations of the
componetts oo presented in Tables &, 7, and 8

TABLE 5
SULURILITY GF SN3E (0.1 WML Tia L] MCWMLY
ACDIFIOHAL COMPONENTS

BY WEKIHT HAMEBER
Trimattylacttumics (D314} 500-10,000 4 7,E
Toial Acid 1-3,5K0 61,8
Citrie fudd 1-1,000 £7.8
Tl Aoid 10=2500 L
PEG 300, FEG 400 20800 T8

.



5,674,874
29 K ||
sucrinic, famarie, malele acld, gluconic acld, ascorbic aeld,
TARBLE 5-continued taurocholic actd, and tarocholic zeid in an sdmixiare with
cigic acid. These arc cxamples oaly and nof intended 1o be
O DA WTH A ORI COAPOREITE the only carbomylic acids for this Invention,
(RAMGE IN PARTS BY WENET) 5
RANGH [N PARTS TAMLE

COMPONENT BY WEIGHT  NUMESR
p— + 1,000 " Examples of different combinational parenteral formula-
Benry] Alobed Pl N 6 © tions are presenfed in Table & below. This parenteral formu-
Delydeatzd Bil] Aleobol US> 20-7,000 %8 10 |gtion includes between about 0.1 to abowt (.25 mg par ml
) - 80 nspe & of HBCET per ml of formulation, ethanol (about 20 1o aboot
Crempphor FL . 208,000 7 7,000 parts by weight)y, benzyl alcohol (about 500 1o about
M‘ﬂ'ﬂgﬁm“‘? 2.8,000 Smﬂpnltsbywmghl) citric acid (about 1 1o sbout 1.000
Poloaner (Polroamer 137) .1-800 9 5 parte by weight), polycthylens glycol 300 (PEG 300: about
Sodium Assts 0.1-250 ] 2{! to abowt 3,000 perts b weight), DMA {also called
DMAC: about 500 to about 10,000 parts by weight) and
Example 10 Tween 80 {pelysorbata-80, a too-lonic surfactant: about 20

Modificd Parenteral Formulation Version & to about 8,000 parts by weight).
HECPT with DMA, »

This Examplc presenls one preferred parentaral formuls-
tion of HECET and DIMA {n combination with a Yacicry of

DMAC . Tweeg$0
Foroulation Hominel Ezat Nomioal — Exact Nomosl EHiwt Nominel  Hxset | Nomiml  Exact Memion]l  Eraal

Humber (b} (k) {ml) (wl) {4} [t ] L5 ful) (el L (=
4-OMAC 6337 &3T  — - 10000 1EGTT  S0O0M0 495505 IOSEE  J0SR 0000 §OD0ST
§.DMAC 1891 1001 — — 15000 1HES 150000 1501 3ROS1 32051 300000 0989
10-TMAC 0.0 02 Lde 144 L0000 ASUE2  MI0000  4pnF BMT BT EDDDC RUEST

different compogents. For sach fammolation approximately Exampie 12
2.5 mg of HECPT was dizrolved in 1000 parts of 2 purs form . .
of DMA at 25" . Diasolution was achicved with gende Maodified Parcitersl Formulation Yersion 2
ggitston until & clear sojution resulted within abott 2 hears, 40

o husdred (LO0) pants of a miaeral acld fs HECFT with DMA
addcd to this soludon of HECPT and DMA to obtalo a final i Erample

prosents yei another prefured parenteral

pH of between 2 and 6. A more preferrsd pH range & o000 of HECPT and DMA in combination with a

between 3 and 4. Examples of mineral acids are purs .
ryrocaic id (010 s phosphri s Thee & 45 oo imaly 3.5 g of FECET was dasivea i 1000
exatnples only and pot intended 00 be the oaly minoat acids 15 of A pure form of DMA aF 25° C. Dissclobion was
used iy this itivcation. Range of - 15 0.1 mg achisved with gentle agitation until a cleat solution resulted

to 0.25 mg HECPT per ml of formulation. within about two hours, About five hundred (500) pasts of 2
Exarnple 11 5 CAboxylic ackl is added o this solution of HECFT and

DMA. BExamples of carbexylic acids are tartaric aaid, citrie

Modified Pareneral Formulation Version 1 avid, succinic, fumaric, alele ackd, ghiconic acid, ascorbic

acdd, taurocholic acid, and taurocholic acld o an admixturc

HECPT with DMA with citric acld. These are exampits of earboxylic acids onky

This Examplc presctits another preferrsd parenteral for- 4, #0¢ 0ot intended to be the only carboxylic acids for this
maniation of HECPT agd DMA in combinstion with 4 variety  iovention.
of differept compopents, For each formmlation appwexi- Examplcs of different combiontional parenteral formula-
matcly 2.5 mg of HECPT was dissalved fn 1000 parts of & thons axe presehted in Table 7 below. This parenteral foomu-
pure form of DVLA st 2%° C. Dissolution was achisved with Ition contains HECPT beiwera about 0.1 1o about (.25 mg
gentle agitation untl a clear solution resulted within about o, per ml, ethancl {about 20 to sbout 7,000 purts try weight).
two hours. About Ave hundred (5007 parls of A carhexylic citric a¢{d (about 1 to 1,000 parts by weight), DMA (also
acid js added to this sclution of HECPT and DMA. called DMAC: about SO0 to about 10,000 parts by wolgit)
Examples of caboxylic acids sre tataric acid, olocie acld, and Cremaphor EL (20-8.000 parts by weight).

3
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Example 13 12 {aboot 1 15 sbont 1,000 pas by weight), glycerin {about 1

. . £o about 1,000 parts by weight), PEG 300 (about 20 to abont

Oral Formulations—Version 2 £.000 parts by welght), ethanol (sbout 20 ta about 7,000
HECET with DMA parts by weight), DMA (: sbout 500 to about 10,000 parts by

This Example 2 preferred oral formulation of HECET and welighty, A surfactant (Polaxemes 127! aboat {.1 to about
Dmmmmbh.ﬁmml?uwofdiﬁm COmponeLs. ¥ 800 parts by weight). Sodium Acslate (sbout 0,1 to about
dissolved in 1000 pacts of 4 pure form of DMA at 25° . 2.500 parte by weight).

Distolution was achieved with geotle agiation uotil a dear
solation resulteg within about two boars, About five hondred ..
(500) parts by weight of a crboxylic achd Is added 1o this
solution of HECPT and DA, Bxamples of earboxylic acids
are tariwte acid, citmc acld, soocimic, famanic, muadsir soid,
gluconic add, ascorbic acid, tawrochelic acld, and tavro-
cholic acid in mo admixtue with cittic acid, These arc 5
cxamples of carboxylic aclds caly and oot Inmadod to be the
only carboxylic acids for this inventiod,

Exanples of differant combinational oral formulmizns ars
proscaied in Tablc 3 bedow. This oral farmalation contains
about 0.1 1o shoot 0,35 my por wl of HECPT, cirle acid

TABLE B
Oral Formbalots - Version 2 (wiih DMAC und Polgimver 157}
Citrlz Acid Glycuties’ PRG N0 Fibanol
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Bhumhey () o L5 = m ) (L} (oL}
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PRARMACEUTHCAL COMPOSTTION
CONTAINING CYCLOSPORIN A

RELATED APPLICATIONS

This application i€ a cootiovatica-in-pact of applcation
Sex. No. 08,633,523, filed Tun, 27, 1996, now abandoned.

BACKGROUND GF THE INVENTION

1. Field of the [meentian

The invention pelales 10 pharmaccutical codposilicns
coplainiog an cfective procun of cyclosparin A in combi-
nation with vitamin [, vilamin L derivatives or vilamin L&
copcentraes o which natural vitemio E is presem logetber
wilth vemetlable-oil comprnents,

2. Poor Agl

Cyclosporin A is & oyclic, Walec-inspluble, noo-polar
undecupepiide. The covsponmd & ar elvciive Immupcssp-
pressant gbteined froa Denga) culiures (Cane ol &), Trans-
plant TROC. 15 349358 {1981Y; Ferpuwson et al, Surgery
DL 1 TE-{82 {1082, The medicement & uzad do prevert the
rejection of transplanied allogeseic organs (Beopsll &
Worman, Ao Rev, Mad, 37, 215224 (1936); Van Bastn,
Surg. Chin. Nooh Am. 86, 435448 (10880 N5 jmaneeg-
supplessive action is based oo selective inbibition of esll
[unction which allows the survival of, for example, heart
transplants, without myeiouyte supprossiot (Mres o 2,
New Enpland jurnul of Medicine 311 499 (19947} In
arkdilion io U5 Wss in transplaotation, more fecent chiical
trigls have shown thal cyclospinin A iz effective fo the
treaunent of a lape mumber of auoimmune discases. For
sxample, chniedl Leials of the Ieatment of polymyosilis,
systemic lupus crylhemewss, theumaleid aroheitis oF e¥en
of carly-omsel insulin-depondent digbeies have bren carried
oui (B fpe correspoating chapler inc Cyclosporine in
Autoimmune Disceses, ef. Schindler, Sponger Yeciag, Ber
lin 1985),

Cyclosporin is a lipophilic melecele hoving & mcleeular
weighl of 1202 delions, Owing o the poor solubility in
water agd dbe high lipophilicity of eyclospocin A, phama-
ceutical compsitions of cyclosporin Awith custamary salid
or ligwid pharmacentical caericrs ofien have disadvanteges,
Tor exarnple, the cyclosporing are nol satisfactorily absorbed
froem such compesitions (Cevanak & Sucker, Formulation of
Dusage Farms, Prog. Allergy 38, 65-72 (1936)), or Lhe
composiions are oot well tolerated, of they are ot suffi-
cicoily stable when stoeed, for example will regeed o
orystallising ow of the cyclosporin. Often lhe diseolved
cemceTleation is low io relaliom to the daily dosg of up ke 1
& For example anly 3%, whicl means that 30 g of sl Liom
have 1o be taken. Greater solubility is indicated in DE-B-2
907 460 wherein a solution of cyclosprrp n vegeible i,
soch 3% phive oil or corm qil, eihanel and an emulsifier
consisting of & not-iopic cster of a triglvesride with a
palvalkyleos glycol is described, Exwmples of the compa-
sitions indicated in That patent a5 being preferred are drink-
able solulions, drinkabls eowlsipas, injection sulutions and
solulichs o capsules,

The ebave compesiticr i adminisiered preferybly
intramuseularly, or subcuianecusly, or especially oraliy
Cyelozporin A sdministered in the above medicament forms
Is distinguishod by peod bipavailability, Coce §f bas been
absarbed, ke sybsiance binds rapidly W plasma proteins and
has a wermioal hall-lile of 24 howrs. A high perceniage
Thereol s areiabusdizod in fhe liver, biliary secretipp being Lhe
main climination roule (Beverige, Cyclosporin A, in: Pra-
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ceedings of Intécoational Symposium, Cambridgs, ed,
White, pages 3544 (1982},

Pespile s grean value as an immuncsuppressant, the
£ligics] use of cyclosporin is limiled by the main side effect
of chronic adminisiration which i the nephrotoxicily of (he
actrre ingredient iself {Van Buren, Surg. Clin. Nonb Am,
5, 435440 (19860 In additicn, ool igxicuy oooars in
appraximuicly 80 of kidney transplant palicnia (Keban,
Dja). Teansplant, 12: 620630 (LO83)) as 2 result of the very
side effoey immagent in the swhstance which i wsed 1o
protect (he {rensplant against rejectian,

Presquent side effects of cyclosporin treamments i vaniols
uteimmune discases el cepheaiaxicity, kyperksorion,
hyperkalacmia, hyperuricaemia, hepatolyxicity, anacmia,
hypenirichosis, gingival byperplasia, gastroimestinsl side
efects, treroom and paracsthesia (oo Graeffearisd € 2L,
Cyclosporine in Auloimmune Discases, cd. Schindler,
Springer Verlag, Berlin, pages 39-73 (1983)). Of the side
elMects guoled ferg, nephm[nxic:'t:.r 5 e most foequend.
Acwie, tyclesparin-induced pepholoxicily s dosage-
dependent and correlarss with the cyclosporin blood levels,
It is reversible after a reduciion In dbsage of whed the

poHn trealment bas becn completed (Chepnen et al,,
Lancel 1t 128 (1%351).

Acule cyclospopn nephroloxicity Is Accompanicd mor-
phologically by mbular |ssions charactensed by inclusion
bodies, jsomeiric vasualation and microealcificalion
{Mihatsch ot al., Transplant, Prog, 150 2521 (198330 Tha
leads to a decrease in the glomerular filleation rate, which
¢an be idemtifed by the rmpid increase in gemm creatimne in
paticnts tecaled with cyclesporin. Ons reason could be
disturbence of the microcireulation as 3 resull of the inter-
actiow of cyclusporn with local prosteeyclin synlhesis
{Neild el ul, in: Oyclosporine, ed, Kaban, Gruen & Sirailoa,
Orlande, Fla., pags 182 {1984},

Alteoyek the mechanisen of renal dvefupclion j= not yet
fully explained, it has becn shown that renal synlhesis of
\bromboxens oceurs during the progression of immuna-
rmediated and pon-immuns-mediaied madels of renal dam-
age {Lianos et al, 1 Clin. Invest, T2 1439-1445 (1983)
Oiegowa £l al., ). Clin. Inwvesl 710 81-90 (1983} Throm-
bExATe i @ prostancid and beace 3 melsbplite of arachidooic
acid from the cyclo-oxygenese sycle, The olher prosiemaids
are prostaglanding and prostacyclios. Prostooids ave very
cifoctive modizto that are formed during imeunolepically
geacrailed inflammoation processes. They can fuodamentally
alter e repal hasmodypamics (Morley, in: Lymphokines,
ed, Fie, Avadertiie Pross, New Yook, 4: 377391 (19810,

EP-A-D 305 408} desenbes the connections between dis-
turbed prostancid symbesis and nephrotoxicity. According
to thet specificsiioa, the administraien of cyclosporin is
acgompanicd by increased symhesis of thromboxane B2, a
wediaar of wflgmmatien, Cyclosponn is accordingly said
alsp to promole the frmation of prostaglandins of the B
geries, which are likewise inllammation mediators. The
rejeclion of human kidney ransplants was Jinked to a rapid
increase in renally climinaied thromboxane B2,

EP-A 40 035 400 ulso describes e wie of - nnsaturalesd
Euily acids in combination with cyclospario A in the ihhi-
hition of prostaglandin or theomboxene frmation,

A disadvantepe of lokger-temo administration of w3-Eatty
acids 3 (he development of iwmin B deficiency stiles.
Symptoms of defoiency are, Bor example, haemolysis and e
reductiva in the Lifs of erythrocyles. In apimal expenmenis,
vitamis E deficiency kads 10 deponerative mustle changes,
creatinnria and jncecasad haemelysis of erythrocyles amd

\b
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atfects certain homnones sod enzymes sod the e lebolism of
profeins and arschidpnic acid (Machiin, Wiamin E, im
Mlachlin, Handbook of Vitamins: Nwiribional, Biochomicai
and Clinical Aspects, pages 70145 Marer]l Delker, New
York, 1984}

A forher distdvantage of the composition somlainiog
wi-unsatyrafed Sty peids (Gsl oils) &9 the poopentralion,
obuinosly low, of ackive ingredent that ¢an be achigved in
thak &b, For sxample, EP-AS) 305 400 desaribed 3 conctn-
wation of only 12.5 mg of cyclosporn & per gesm of fakh b
At 2 customery daily dese of owre then 300 wg of
eyclosparin A, (hal means a Wil intake of approtimaeicly 24
Zrams of preperaion, ab 1 g of cyclosporic & per 80 g of
jiocparetion. Tha! is an Dnaccepiably lacge emount of oil for
o patient; for example, socapsulaied in soft gelatin capsules,
it wenld mesn & daily iniake of 24 capsiufes comlainpiog 367
g of cyelosparin A, Parenloral pdminisiration by infusion
would, in the cate of an wision emulsion coovaining, akan
aplimisiic estimale, 109 oil, involve an amount of eppio.
240 mi of emwlion comsiaimg 30 o of cpclnspann A, 8
wililaos that can be infused oaly tver 2 relatively long period
of time, Both featumes milflate wislly agaip® lhe chrendc
admindstealion requived 1r e case of leeasplam patiente.

Althegpb the formnluions according to DE-B-2 W7 460
are distingyistied by Sheir large dissobeing capacily for
cyclosporin &, they have the disadvantage dhar ey oom-
prise only vegetabls edls, which do not contain any sub-
slanges that inbibil prostaglendin ot thiomboxane synlbesis,
"That mians thal {hose preparabions dgo oot inhibd! the teph-
ramaxicity of the eycdosporin A, The commercially available
pareaeral solution of eyclospario A (Saodimmundy, made
by Sandow) camains, in 1 ml of solulion, 5% mg of
eyciosporin &, 3299 cilisnol amd S50 myg of Cremuipher
EI. an etbeaoylated, bydropenated costar oil, In addition 1o
the ameuot of 2 p of cthanol per bpplication, Which epre-
senfs & Durder for e feen soooediag o repors in the
Ntcpature Cremeonher BEL 5 nepbrotoxically similar G
cyclasporin A isell (Thicl et ., Clin, Nopheol. 23 {Suppl.
1), FHR542 (1%E6); Fon o uh., Ronal Failuse 11, 3-15%
{19803 P exarople, ip isolated, perfuzcd et lddney,
Cremeaphee ET leads o marked renal vasoconsteiciion with
reduged renal Biood Tow and wbtlsr dysfunction (Beaareb
¢l &, Tragsplantsdon 44, 195201 (1987) Luke 1 al,
Teunsplantation 43, 195799 (19T} Furthemmore, Cre.
meopher EL canses anaphylactic réaclions, winch oy be 25
RUVENE a5 kdsphylactic shock [Chepuis o ul., Bogl. 1. Med.
312, 125% (1945}, Lemnissen el al, Lancel 1, 637 {1986):
Magalmi et al, [ransplamation 42, $93-4944 (1986]). Tre-
meopher B 72 regarded a5 the canse of the apaphylacioid
reaction &3 i leads o histamine liberation (Enois &t al,
Apenls Action 12, 64-80 (19823). In some cases of therapy
using the iv. 2olution, die sllergic reaction was obsetied in
bumans on 1he fird adminisiradon (Fredman el al., Am, 1
bed. 78, 343-345 (1985 Magalini &1 al, Transplantation
42, 3440 19E6) A dizadvactags of the commercisly
evailable parenieral preparalion i actotlingly the constitg-
st Cremeopher EL. Elons should be made 1o obiain a
formilatinn thatl does nol codiain ohat excipient, In order 1o
e e albove sjde effec)s and M ingrease the safely of the
medicament.

The advantageous Wmunosnppressive propectics of
cyclasparin & are exploited in fhe eatment of psoriesis.
Crorinp 10 its high malscular weight and s very high depfee
of lipophilicity, eyclosporin A is nol, bowever, capalie af
punerrating incact skia, sspegially the bommy luyer. For thal
Teusim, Sevete Canes of peorjasis are trewted with oral sad
naremteral administratinn of cyclosporin, Dizadvaniyges of
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such administration are the sysiemic side efftets on the
circulanon (hypedensitn) and kidney funclion, Topical
mepatatims for e teesment of peoTinsis, which would
redece the sysiemic side cffects, reguire absoeplion
promators, sueh as, for example, propylene glveol ano aaonc
(Duncan ot af, Hritish Jourpal of Dormaiclogy 113
G31-640 (19900, | s, herwever, koown that the pemme ation-
promoling propenies of azoos are alWributable 1o
disturbanes, ot ever destwetiam, of the protechive functon
of I bymy Juver. Propylene glyeol leads o doying-ow of
It shein, Thi twao suhslances would theeefore hinder rather
Then essist Ihe heeiing of the psoriasis, For thel resson 2
frpicsd prenarslion containing a therapeutically adequats
arponal af eyclospiein A in combinatioa with substances
thal assist the healing prpcess woubkl e desirable, 1o
additioa, the combinaticn shoult proractle the permeation of
cyclosporin A through intact skin.

3, THE PROBLEM OF THE INVENTION

The problern of the presept invemtion 1= o find an advan-
fagtous solvenh system That dissofves cyclesperia A o
suiffcent quantiiies for it W be taken oTally in the therapen-
ucally custpmary daily dose, that is capsble of reducing
nephrolatic ackjvity; that, when appiied togicatly, i capable
ol of prececting pormeaton through the skin and of
amsisting the healing process in Lbe lrsatmnent of peoriasis and
that, in addilion, epsutes parentera! adminisiradon hal 5
wiil teleraied.

4. FlMMARY OF THE INVENTIGON

The peoklern wnderlving the invention is solved by a
pharmaeeuiicel peepazation that consists of or containg
cyilosporin A pod a-lecopherd or one of the derivetbees
Thereal,

That phaomaceitical preparation can be characigrised by
c-locopberol suceinate, o-iwcopherol acelate or [Fo-
Ingophern) polvethtege plrcel 1000 spcoioate oy the
oi-tocupherol decivative.

The pharmacewtical preparation can be charackerised for-
Uver by Lhe Vacg thal i confaing S-woopieis] 3n the form of
8 d-lptophernl concenltate in vegeieble oil,

The phammaceuiicel preparation is pbtainable by mixing
cyclosporin Awith a0 e-eccpheral concentran i1 vwegelable
.

The, pharmacedtice] prepazation ean aso be chiractzzisad
by the fact that il conthins a-tncophoml o one of the
derivaiives (hereof or et amreeat of up e 900%, based oo
erchosnionin AL

The pharmaceutical preparation can lso be characterised
by the Erct hal i comais cyclispudm A i gr smoun! of
Z 109, based oo Hee cofipOBIILON.

The pharmaceytical prépatatlion can also bs characterised
by the fagt that it conlains cihenol 01 Bopropaonl 45 pio-
cpusing suxiliary, especially ia amovets of up ta 209,

Thr pharepocyiical prepatation can slso b cheracierised
by the Tacy that il comains an emuisifier,

Thy pharmacentics] proparalion can di e cheseolarized
by the Frot skae df coprains & thickenee,

The pharmaceutical preparslion can, fimally, be pravided
in e fomm of a0 njeciion coocemizate fiar frmulaiioas for
parenioral wie comtaimiag physiclogically wolerable excipi-
epls cusiomary therefor,

DESCRIFNCN OF THE PREFERRED
EMBOGIMENTS
Accurding 10 1 iovention, 1 has s been fousd,
surprisimgly, THAT a-tocopheml end ils chemical
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decivaiives, sueh as c-locophersl swecingte apd Do
tocopherol polysthylene plycol LOOQ succinate and
ci-tocopheral acstare, bul especially highly concestrated
concentrates of Dr-a-tocopherol in vegetsble ofls, bave an
excellent dissclving capacity for cyclosporin A, ab the sponc
sme jobibil the syhesis of prostanoids, such a8 prosag-
{ardins and thrpmboeanes, which can be exploited 1w redace
nephrolokicity and 1o canse inflarmation eeacticns in the
shid fo sufeside, sod s e seme Nme promote the aheoIpuoen
af cyclosporin A (rough inkact 2kin. In additien, solutions
aceneding to the Toveniian, oprionally aith the sssistance of
physiclopically wlerable custamary cxcipicnts for the
preparation of fuomulations (or parentral ee, con be [or-
mulated as injection cotceniraies. The special advantage of
the salutions according e the oveedon, 10 sdditiod fo the
achievement of high concentralions of dissolved cyclosparin
A of more than 109, is that Da-locopberal, as ogfuwcal
vilazmin E, and its derivalives bave iopherent effects which on
lhe ne band cowpteracs toxic ¢ffects of eycloaporin A at the
custemary bigh doges used in e case of oral and parenteral
administration and oo the ather hand teinforce the imended
iMmusosutmessive sBzal i the cpse of the lopical irgats
menl of peswiasis by mgans gl theit psGrpin-pranotiog
effeet,

Far cxample vilamin 1 affects the metabolisa of eraghi-
donic aid by inhibiling prostaglendin, thronboxame a@d
leuooitens biosynthesis and incmasiog peostecyclin forma-
on, Thase prapenties are associated with biclogical inthitd-
tion of infammation eod with thrombonc disorders
(Machlin, ¥itamin E, in: Machlip, Hendbook of Vildmins:
Murriviceal, Pioghenjeal amd Clinjcal Aspects, pages
99145, Marcel Dekker, New Yook, 1934}, When 1aken
orally, vitemin & <an Newie promute the sorivily of
nog-steroids] anti-iofammeatery medicements (Bertalin
al, Hiviste i Phammrologis of Themspia 8, pages 27-34
{1982); Klcin & Blenkenhorn, Verpleich der Klinjachen
Wirksamkell von Vitamin £ sod Diclefsasc Neltivm boj
Spondylitis Ancylosans (Modws Bechicres), Vilaminspur
2, pages 137-142 (J9ET)). When apphied topioatly, vitemin
L permeales the horny layer very well, Quantitaijve ghaorp-
tion sludies have been carned out on the skin of experimiey-
1ah animals. For example, 16 hours after the application of
300 pg of a 5% vilzmin E sohution in elhangh por con®, 6.7%
oF the vitamin E; wis recgveTed in the horoy layer and
approx, H0.9% in kayers of shin below the horny layer
{Exjeransi &l 4., Yilamin B Biochemical fnotion and its rale
in cosmelics, Do & Cosmetic Indusicy 13 Mo, 1, pages
2g-41, 34, 7R (1v8&. When apphed locally, vitamin E acas
8z 3 membrane-giahilisiog andoxidapt and inhibits the Jib-
erafion of histamime and Gydisiytic eazymes, for exampla
from mast ¢e11s and iysastmes by stabilising the membranes
thereaf, Lilewise, o dohibits 1ie syoihosis oF cortson
prostaglunding, deactivales oxygen radicels and detoxifles
corresppnding secondary produces (Sits, Biklung, ved
Superodidradikalen wpd  Peroxiden, in:
Superpsildistunasc—Bicothemic wnd Wherapentscher Gin-
satz; &d, Publ & Ries, Perimed Verlag, Erlangen, 1982). 1o
addition, vilamgin B incresscd skin molsture and 2cts 25 e
squask-pechawion sgenl. Al of iboss properties that bave been
described ave achrantapeoys in the treatment of pacrissis,

Cyefosporic A dirsolvas, sadeely voexpectedly, in vita-
min B preparations, suech as vilamin E conceplrates
{Copherol FL300), (0 8 high concsminalion of »1045, with
the result that & combination thereof i the form of o solulion
£am ba: usedt 1o therapeulis e @eot both In selt geladio capatles
and in tupical formulations, To order o wsshst their
proccessahility, the formulations may comiain smail srmounes

3%

55

*F

6

at aleohol, such us ethanol ot Eopropanol in ameants of up
Wy AR of the ool foromlatiait, and, iz ender 10 promaode
welling, may contain physiologically wlerable surface-
active substanccs, Le, emulsifiers, Emulsifers that are iof-
erable bath orally and 1epically are, for cxemple,
phospholipids, such as lecithing, Tysolecithing, ethoxylatien
products of Bty wofds aod fs, alliel soaps, Suarose eslers
amel Gthers, bul pre pot limiled thecelo. In addition, the
formulations may conain thickeners, such ax cofioidal silics
or polyacrylic acid or polyacrylic acid derivalives oc cellu-
loss derivatives and antioxidanis and faveur gahancer:.

5. EXAMPLES
Cxartple L

Coraposiden for 3 Soft Gelatin Capsule

T e,
500 mg

eyclodparia &
norphars! {Lrpberny F1500

Exsople 2

Composition for 2 Soflt Gelain Capsale

cyclaporin A 100 mg
wilean AN T
royh lecithdn M M
ocopharb [Copkerel FLIKE B My

Exuraple 3

Comgasilion for & Solt Gelatin Capsule

cyclosparin A L25 dng

sba. gthano| 125 mp

D-neee i KFLY. T

Der-raoapherol sthypleng

glycs) 1000 maccinala 415 mg

Example 4
Tapicel Preparation

vyeloaporin a g
tpcuphemb epberad F130} W mg
Lezithin 10 mg
isoprapemal 0 mg
palyerrylic aexd PLY ]
trieshanalaming 5mg
wit g 0K} T
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Exarple § prduct of Ihe market, 1, . Sapdimmun (GpivsE). Plasma
Injestion Copcepirate levels wore mnelyzcd by means of a Buoecscsace oo
cERAY,
s We clait:
e peloapatin & ” 1. Pharmaceutical preparaiion compnissd of cyclsponin
mphﬁ:lﬂfcapmi — I 2§ A weopherch ﬁaignalhg.rlaln.u wlyenf 1(_10!3 *acindle a.ﬂ'd
$eeithin 2 g opionally an emulsifer, with the exceplion of segelable o
ethafch 18 mg of a1
i 400 e P 2. Phurmacentical preparation suconiing i claire 3, which
eholaing -ocopheral in an amoum of up 0 F00% based on
cychsporin A
Example & 3. Pharmacewtcal preperaiion scoonding t either of tie
Tesh (Hard Gulatine Capsules) preceding claims, which comuins cyclosporin A ip an

. . . amvount of =109 based on the pompositiog.

The composition of the formulution wis as foifaws: Y74, Pharmsventics) preparstion sconrding va claim 1 which
comains sehaned er istpriopano] us processing awxiliacy, in w
aprcmt of up it 2%,

Cyelonpoeia A 101 my 5. Pharseceutica) preparation according 1o clym 1 which
Btharm! B4 14 g coalais & thickener,
. Toeopbend PEG 100 succinte 3 aig M 6. Pharmacentical proparation sosanfing tu claim 1 whick
Bylyrhinyibied susior 267 _ AR Mg, 15 in the for of an jajeclion coacenfrate for foomleties for
Futyeihyene glrcnl 400 (FBG 400 200 ing parenterel nse comialming physiologically tolereble wcipi-
Ll

This raixture was fHed imer haed gelatine capsules and
tesiod with dogs i @ orosd.er )05 i CoupaTISon b e L
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1
TOCOPHERCL COMPOSTEIONS FOR
DECIVERY o BIOLOGWALLY ACTIVE
AGENTS

This i3 a Continuption apphication of US, Ser, No.
0fi441,7T59 Oled on May 16, 1993 now ghendoned.

The present invenkion is directed 10 mew pharmaceniical
compasitipas for delivery of biglogically active ageots,
ffore pariculardy, the fovemtion concerms dhe pie of 2
losophetal of a derivative Lhereof to prepars compasitions
huving low jrntahidiy suiable for adminisiration 1o mucasal
membranes and which may be used efficienty o administer
drugs, which are substantially iozoluble or only sparingly
soluble in water,

For sysiemic action, drugs are pormally sdministered by
mowll and ane frea sheored 10 the gastmaniesting) wac),
However, (his mode of adminisitanon is oot suitable 10 &)
virgpmsigpees, for example in ihe case of dmgs which are
metabolised 1o any significant degree by the liver or which
are paarly absorbed. In other cases, tbe oral oule may be
impractical, for example in paticnts sullering, from Taused or
whe are uocenscious, Belgre surgery, ocal sdminisiranion is
aoy advissble becsuse of the risk of voppiliog and in mony
cises, a moee rapid effec! may by tequired thad can b
achieved by the oral routs.

In these cirgumstapces the parenicra) coule is Bequently
wied, misel notably intravenows or inlfamescular injecticn,
However, whils shis provides 8 convenieat way of achice-
ing & slrong and capid systemic cffect, it has o cumber of
divadvamiages wnluding the regoarement for steole sguip-
ment and traingd personncl. U is also unpleazant o the
paticnl

Morenver, in cases whooe a systemic cifocl 5 ool
eequired, lochl administration may be preferable, fac
example 1o aword wide offects, o redimce e dosage, o
simply to facilitale he adiminesteation.

Such problems hyve lead in regent years lo an increasing
interest in developing Rrmuletions for the topical adminis-
ration of drugs, and in particwlar for topdcal adminisiration
involving absarplion from rueous membrages.

Topicel administrurion has the wdvantage that dugs muy
e wimimisicTd resdily and simply i achieve & sysfemic or
dermal, regional of Jocalised effect, ax required, However,
topieal skserplion of drres throngh the dkin ¢an be giow, sod
in any cases ransmucosal rowis of delivery are preferred,
Sipce 1 may be performed by unlgined peesonnel and
premits therapeutic plasme wvels of dogs rapidly 1o be
acheeved, intranasal admipistration has received particular
atention in this rexard.

For 1apica! delivery, biclogically wciive drugs are Dor-
mally administered (o the foemr of Zquecws iolulions,
However, many biologically aclive compounds art substan-
tially iosotbly ar oy sparingly sedub)e 1o wate e and o such
Cases, Grganic solvenls are required 1o dissolve these agents,
The problem hers is that mucasal fissuss aoe generally very
supnsilive and such sokeents wee frequently Loo itritant 10 he
af climical use, Thus foe exanple, Law and Slatecy [I01. I,
Pharm. 1989, p, 171-T4] siteropled to adminisier de heo-
rodiazepines diazepam ind torazeparn by disalving these
compounds 1o 3 range of salvents iecldding: wmectls,
LSO, PEG 4, Cremgphar EL, Lipal 9-LA, isopropyla-
dipsis aud sxome dodecyle-sza-cycloheplabe-2-one, Whils)
many of the solvems disselved diazepam and lorazepam in
the desired concomoations, when adminisiered to the noss
They were tog izsitant ko be of wse, Thus, Cremophor EL was
found 1o e 1he loast icrilative Toe Mucosal Lsswe, bot nasa)
absorplion wiog this solvenl 15 rather slow and peak coo-
copiralion 5 low relative 1o thal found afer v, administra-
Hor.
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Triglycerides such as vegetable oils arc gencrally non-
frrtant, but sually these oils are (0o poor as solvents 16 be
af any use.

Alpmpts have been made o develep various other
vehicles for wransmucosal deliverr of drugs, such as
henzodiazepines, having limited waler solubility. Thus, for
example WO B34 T3S of Faker discloses 4 plramaoetics]
composilion whertin the drug (vp. didzepam) is dissobred in
a mistorg of propellast grd cosolvent ey plveorolphes.
phatids, The compositica requires a prossutized sysiem amd
&t leas) one halogtnaled bydrocarbon acrosol propelian,

la 1.5, Pat. No. 4.563,720 of Burghardt, 2 sublingual
sprayable pharmmaceatical prepatalion is disclosed, in #hich
the ackive dup can be 4 heneodisvepine, opionally com-
priaing polyeibylens glyesl (PEG) and requiring erhanad, di-
godior triplweerich of fatty adids and a pharmacewtsally
acceplable propellant gas.

U5, Pal. Mo, 4,950,884 f Rughy-Daclry deseribes ahe
nasel adminisication of benzodiezepines in 2 phermacenti-
cilly woceplzble nasel carrier. The carmer may be a seline
zolulicn, wo alaohol, @ glycol, & plycol clher or mixtures
IbeTeof,

In PCT W 9116929 of Wove Mordisk, glyeofumls or
pthylene glycols are sugpested as vacriers for a variety of
drugs, including beneotiepioes, which may be wsed on
MUCoWs Dembranss,

Another solution proposed to this poblem, bes been 1he
wse of micelles or lipogomes, bu these gre frequendy
diffeylt to produce o0 & lechoical scale,

A further constraing concérning nasel sdminisiration i
jhat 3 soa]l edmisistration volwme is reguiced; @ & oot
generally possitis 1o adminisler more than abouy 0.1 ml per
duse por nostril, Therefure, & gecal mecd exists for solvenis,
in which, an the onc bapd the solbifity of the active drug
is high, and which, an the ather hand, ire non-irrilating 10
the mucosd,

The aun of ke presept imveniion is to poovide a selutioo
o the abors memiopsd poblems.

Trcopherols and theit dudvalives such as eslers for
exumple, ar; widely used in vilumin supplementarion and as
aptioxidents in the foo industry smd in many phemiaceu-
tical composiichs. Hewever, shthough in a few gazes, &
poleatial use v formulaling pharmaceutical composiicns
has been reported, weophemnls and decivalives thereol have
not gonerlly proviausly been propassd ax drug cariess,

Thus for example, Euwropcan Patent Application No.
535,215 of Staffprd-Miller sugeests 5 posgible use of Vita-
min B and its derivatives as pgoctration snhhancers in topical
composilioms,

WO BW0As8Y of The Liposome o, describes a lipa-
some sysiem based av acid derivatives of a-tocopherol in &
low pH aguecus medium fov delivery of dirugs which
prlerate, ar requdre, acid conditions.

The presenl wovenidono o Sassd on the serprisng ehsar.
valinn thal tocopheroks and derivatives thereof are caceilent
solvems for drops which are substantally insoluble or
spaningly soluble in water, whilst al the same time having &
viery Joww jrritative potential for mucosal lssaes,

Az will be described in more dotail below, & has alsa
been found that cetlain tocophero) derivatives are offciend,
pod-irritan] eoulsitiers for such drugs, when diasolved o 4
toeopherol-based solvent

(o ooe aspeey, ihy preseat fpvestior thes provides the use
of 5 tocopherol or a dervative hereof as a solvent and/or
ertulsifter forr svbslamially inscluble and speringly soluble
biologically active agents, especially in the manufacure of
phamaceutical enmpneitions,
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A further aspect of the invention provides L cotpasilion
fror delivery of a substanustly iosaleble or spavangly soluble
hiclopically active agent, compising said agent dissolved in
a locopheral o 8 derivutive theecol

Tocopherols are a range of nalorsl and synthetic
compounds, dlso known by the generic lenn Vilpmin E.
en-Tkeophunl (chormacal fameer 25,7 B-telramethyl-244 8|
12"-rimethyldeeyl)-6-chromancle) is e mrosl aclive and
widely diytributed 10 pature, and bas been the owosi widely
siudied. CHher membes of the class include beia, gamma,
and delia tocopherols but these are Dot uzed iy pure form in
trerapeutics, sithough they are present in foadsuils. Toco.
phetols oocur in a2 oumber of ispmenc orms, the [ and D1
forms being mest widely aveilatle,

Az used herein, the vert “1ocophere?” neludes all such
hatwral and synthetic tecopherol or YVilamin £ compounds,

The melting point of natural o-tocopherol is botwesn 2.5
amd 3.5 O a-Tpcopheto! is 2 viseous oil al nodm
emperafure, i soldls i mos! organic solveois, but
insoluble in waler,

Albough tovepherols are avalable mityrelly wa fpod-
spuffs and may be extractsd from plants, w-ccophsrol iz now
mainly produced synthetically

Aoy of the hems or isomeers of lecopherels and their
derivabives, ¢, e5ices may be used acomrding 1o the present
inventivn, Thus for expaiple, f-tocaphero] gan be used 2
such o in the Eorm of its esters such as a-tocophern] dociale,
linwleals, nicorinake or heth succinale-cater, nraty of which
are gvzilable commencially,

& speciel aficle of corpmeres 15 called Tenox GT-2 wnd
cansists of 7098 keapltoret of neral reigin, which his been
coacenitaled om vegetable qil, This oil has 3 mild gdowr
and a gemile ves,

The mmfposilhmﬁ of the present irveniion are perticu-
larly suited for applicaton to mucoas membrancs in Animiafs
or hus, de deliver sysiemically substanielly insolonle o
spariogly sohble biolopically active apents i a manner
which snsuces sl & chiiosd effect Is zeached an leasl as
rapidly as by conventionel ol admiistation, with for
inslance Liblels.

Thus, the cnpasitions of the iovenlion may be wsed for
comimolled telease delivery of bioactive sgenls 1o achiove 2
beneficial ar therepsuiic efery over 3 prolonged period of
tiohe,

"T'he com positions of 1be invention may alsa be apphisd iz
eckieve 2 Jocal vffect, where desived, oo 1le mucows muem-
branes of The utderlying tisstue.

Howevee, whilst the beaeficial «fects of the invenlion
erg pirijcularly apparent jn transmucosal delivery, the ulilily
of the ioveniion is oo Lmied and somposilions acconding fo
e fpvertion may also be adminisiered iopically to all body
surfacss, including the skin and al) otker epitbelial or serosal
surlaces, as well as parenicrally ar enterally, &g, a5 boplanls
of by inlravenois, itrarnuscular of subcutancous imjection,
Ny infuzion, ot prally.

Transmpcusa! delivery i5 prefemed however, sl com-
plesilions according 1o e invention may be adminisiered Lo
mucosel membranes far exammle o the ggss, vaZing,
SECIMD, ears, Gyes, ofal cavily, lungs, genila-urinary Uacls,
and gasio-imtesting] Wacl, Masal, mctal amd oral cawity
eimitsication are paetionlady preferred.

Toe composilions of (the invention may be used divcely
a5 solwions of the bioactive agent T the iovaphernal selent.
However such sohnions are viscous, aod the viscosity may
be ton Righ Far enizin applications, for example o achicve
a spryyabic Formitation (o pasal application.

Wiscosily can be reducsd by addilion of co-salvents such
as clhano!, ok this is less desired, singe soiucins of dris kicd
toad ar be dmianing to certain muoosal Hasues,
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Alterpatively, the tocophers! solwhieos may be
emusiticd, o abtain formulations of lower viscosity, This
may be achieved ip koown maoner, by mixing ihe
tocaphero[-based il phage™ conlaining the dissobved bin-
active agent with an appropriate ayueons phase, cg. water,
saline or buffer solutions,

Methods and appropriale aguenns media [or oblining
emmulsions erc well known o the arl #pd deseribed in fhe
fiterature, Emulsians sofecdizg ke the inveption may be
oil-in-water (WY or waler-in-oil (W/C) emulsions, Gen-
crully speaking, OrW eanulsion: may by achicved wiheo he
il phase comains up © sbowy 70% lipids. Wi0 emulsions
are Cormed when the oil phass exceeds ¢.a. 705,

For nasal administratisn, due 6 the saa)l adminizralion
volurae sequited, it has penerally been found that a high
concentraling af the oif {or lipid) phase & reauired. Emul-
siaes with kigh lipid coment are echoically diffienit o
achieve and mey be unstable. I may therefore be neorssary
te employ an comufsifer in onder fo S & stalle sopulsen.
Avwide range of emulsifiers are well kngwn, both in the food
and pharmaceuticel aris, and arc widely described [n the
ieratuce. Howwwver, stability gnd visposily may still be 2
probletn, whete wery high contenls of ihe oil phase arc
vequired, Moreover, some of the more widely Svaibarle
cogunercia) ernlsiliens. eg- phospholipids, polysorbaies o
various sorbitan eslers of [aily ecids may be imilating io the
mbre sensitive mocose! dutes, such as those of the nosc,

The invenicrs have surprisingly found bowever that
tocopherol derivatives, panicularly cerain esices, may
theselves form efficient, noo-rritating craulsificrs o
engble stable cmulsions io be formed, cven where bigh lipid
levels are invalved cg. about S6-P0%. Pacficular aenoon
may he made ia this regard of Vilamin E TPGS which is &
waler saluble detivalive of Vilamip E and consise, of
w-jgcopiepol, which is sslerficd with succiaie acil, the
cther acitdic group of the laiter being esteificd with poly-
ciliylenc glycol I00G, Yitamm E TPOGS i ar cdmos! odous-
less waxy smphiphilic subsiance will a moleoular weight
aboull 1513, The melling poinl 5 about 367 O wid s
anfulifity in waker 75 hoo! 2008,

Stable grwlsions may readily be achicved sccarding in
the inveniion vsing a range of woopicrods ar dervative
componnds 28 solvents, with Yitamin E TPGS as croulsifier,
apd apy suitable squequs mediun.

A further aspoet of the imvention thos proorides & com-
position suilable for delivery of substantially inzgluble or
sparingly soluble biologically active agedts, comprisiog a
tpeophersl or a dervative thereof, apd Vilamin E TPGS a2
cramlsifier,

The woophorol dedvalive smwlsificr of 1he inventivg
taay be wsed alone or o conjenciion with otber known
emulsiles ¢z, phespholipids, polysorbales, sorbilan esiers
of fuily dcids, celeary!) ghueosite of polysaimers.

W has [umthermore surprisingly been showa Lhul vagious
ather solvens may te used in the emalsios system deseribed
sberve, wikhoul compromising 1he siability of the cmiulsion.

When the emulsion according 1o the prosent Mventio |5
af the ait-ig-weter Hpe, it is deairable thal the droplet size
is as small s possibje. 11 hes been shown thal by using
systems according 1o the iovention, o exzamply,
#-lecopherol, wates, Vilamn & TGS and bipadtivs ageni,
il is posaible to form stable emulsioas with an initial droplet
5120 il the romge 0H ~100 pe, preferably 00130 gm, most
preferably 0120 gm,

The compositions wiich muy be prepared scomidiay
Ihe prespos ipyeativn, may contain any biologically aclive
ppent which is insoluble or sparingly soluble in warwer, k.

'H
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with & zolwbiliny in wawr (wir) wiilch s 3% or Y= For

cRRmple stech agsets may inclde sy bicactive apemt which

has Tezs than i% (wiv) solubiliny in waer. Repregontafee
sotive agents from a ratge nfdifercat thorapeutic groups are
tisten? Below, by way of exemplification,

Hotmenes and bBormoos-like substaones of bt steroid-

Sroug:

Copjeosierogds such as coriisone, hydeooprs|isonc,
predoolans, prednisolens, Ulsmsinofone sestezide,
dedanmethasnie, Mumisolide, buedesooide, oxicoroh
pivalate, Delametasons, teclsmebasone dipropionste,
fluticasope 12

Bex-hopmames seeh 4 esleubiol, progeslerune, Tesosberons
[H1-3

Apfibimics: Teroyolines suel 4= wiracyaling, doxycycline,
axyeeiracycline, cilocampienienl e, Macrabdes such a8
eryheomycin sid deshratives, ol

Antivirale: such as acyelovie, Moxardior, uomantading e,

Antimycotics: Miconazobe, ketsoraezsls, Huconszole,
Mrdctmiscle, ecobazole, terconazok, priscofulvie, aod
polyenes stek 45 smppotepicin B ot oyelatine Big

Anti-amochics: Meltondazole, metronidazole benzoat: and
iinidesole ew;

Anti-infammeiory drogs:s NSAID s such as fudoossthecn,
ibupmaleh, pirekictr, delofenee ow;

Ai-allergics: Disodium cromaglyore wir;

IMmuhesepprEssive agems: cyclomunas ot

Cotonsty dregs: iochuding vasedifators such &8
wiungiyeerin, isosorbide dingrate, Calcium-antagonisis
soch as veraparnile, mifediping snd gikiazem, Cardise-
givoosidss sach a8 digorio.

Analgesics: €, mworpling, boprencephine. et

Local appestoelicst &g, Hidactide, £k

Areielpics, sedatives & hypootics: ditzepam, Litrageparn,
furazepam, esiaZolamn, funitazepsm. wiszolaa,
dtprazoiam, midasolesr, Iomageparm, lormelasepsd,
brplizolam, clobazam, clonewrepam, lnragepsm,
SRAZEEATY, DUSPIIOTS, Bl

bigrafne oolieviag sgepls: swrlariplan, Crguiacines el
derivulives e

Drugs againsl molien sickacss: e, chomanzing, apll-
it kenines, eie:

Amti-emetivs: e ocadanseiron, tropission, grandsecos,
meloclopramide, ¢

Lhen sneh g5 gasnliitam, yiamon K, &

The sonlsioas sccording 10 e pressal (aveniioe e
esprcially switable For nagal application becayse of whewr law
index of inlability and are irerofors panicnbarly well suiled
tor tbe Jelivery of biologicelly active drigs infuenciog e
cenfral porvens system (CNE).

Olher Diciopiaily eotive agents which way by wscd
mcluge peptides, hormenes, ofc The pobive snbstance may
b peesent in an appual of Trom ahont SO0 % 1o SUEE of
e aial canspeasiiog, prelerahly 0019 10 40% (s}

Generally spoakiog eompesilions of 'he ipvesmo may
coustain fom 1o 99.999% {wiw], preferably 20 10 900040,
s peefarably 40 Lo 99.99% (wawd of the tacepbrend or
tocopherel dorvaiive sphept. The emulzion wed o com-
positions of (e Bvesion mey comaln 1o 95% (wiv) ol de
weophero] or derivative therdof, penforably 20 W 93%
(o), oot pecferplaly 35 10 800F (e

As mentioped above, Fhe epulsions of the presend inven-
Yoo can be propactd by comventines) means, ty heating the
git and agueots phascs scpatately, and Gree @mixing the two
piases. The solive ingredicm can b dissolved @ the il
Fravtion of the toeopheret solven! and athor soivents may i
soded if desited. 'The emuisifier, e Yiumio T TEGS, and

I

Iy

L

4]

B+

é

optioiatly other emuisifiers, can he added w cither the of
audior the water phase. The water phase is thea vigorously
wied with the ofl phase. Mixing, cg. stining may be
outifinegd a3 tequined ep, fiar wp (o 2 botrs. Dependiog on
th wizousity of the m)Lion, A NAENeAe SHITer, & W Shoar
mixer of the ke cag e gsed. If necessaty, the etulsiog can
be processed by a low shear awixer apd 5 Bigh pressure
homograiees v avhicve e desired deoples size. The for-
Tlatiors mray be jaspected micrascopically o messive the
droplot size and ta be sure thit o precipilation hes takon
place, Too bype of catlvies furmed may be delormimed
readily by 2 coloar kest using sx G- anthior wattr-solublie
dye, o eonfirm the resnll, iU may e sxsmieed whelber the
exmudsion s easy ko wash off with water o oot An O/W
eroulsion i oalatved with the water-achubls dye and & sery
zagy 1o wash off with water A& W0 coulsion % coloured
with the oil-schuble dye snd s very Jifficl fo wash off with
wiler,
i & furthr gepect, the present inveplion this prpvides 2
methed of prepariag @ composition for delivery of a silb-
stamlly msaluble or sperieghy seloble biolopically squve
ageon, said metod comprising dissalviog said agent o an
amowed of 2 ingnpherol or 3 dervative thesad, sufficiem 1o
dissolvg 2l agent.
Tu & prefurned aspoct, the method of toe inventiog fucther
comprises Tatming an ecmelsion af said weopberodl
biologieslly ackive agent solution, by miniog with ap aque-
gis ghase, oplondlly in the pressace of in emuplafier,
preternidy virsmin B TPGS.
The compasitions of the invention may ake aoy of e
conventional pharmaceutica? forms kooet In the arl, aod
gy be formdivied in conventionst menner, ptionally with
oG o mors pharmaceuiically aocepleble Cerbiors o excifi-
ema, Thus frr exzmple the compositions may fake the fomm
of ointmenis, sredms, solutions, salves, craulsions, idans,
bniments, eorosols, SPrays, drops, pessaries, EUpPOSEODES,
tablots, papaules or Tovenges.
In g 250 furyer aspect, the preseal invention provides ibe
uzs of 3 eapharod or & derivative thereaf for the preparation
of o compegition L deliviery of a mebstantially ipsoluble o
sparingly svlubie biologically sohve ageat 1oy human of
aor-human animal subjscl,
Adtrmaiively viewed, the Invention can e seed i provide
a method of weanenl pf 3 human or non-hunge saises]
subject by deifvery of s subpantjally insoluble ot sparingly
soluble biologictliy active ggent, said melhod conprising
schiptalering 1o said sbject & compasition of the invenlion
as hemintrofoce defined.
The formulations stcending w e invention may be
opthmized with respeet @ biosdhesion, sprayability sid
vigeausily, a5 desred. Thus for cxzmphe, the Folowing
comp0ivenis maY be pdded:
Yepelable ails much &s sssames or plive of facionated
copoput oil, alechole such as etbamsl, propylene glyesl,
alyesnrl, polyethylens plyeol or Sonzyi alecheol; o triacelin,
To cptimize che siahilily of (e emulsions, it mey e
appeoprisie 0 add surfactsnts such s Viemin E TPGE
potoxserrs (o Phuennic®), coteary] glueoside, palysor-
haies Gr sorbitez estens of faly acids, or 4oy of e other
surfactants well kaowe i fhe a, of other statilisees ok as
wapihan gum, of propyieds glyoo] slginate.
2t 35 aleo posaible 16 eghance the Bicsdbesive propoities ol
e [opmulatioes according 1o the prescal fmvestion by
addition of bioadiesive polymess auch s
polyacrylic povymers sweh s carbomer wnd carbdmer
detivetives, og. Polycarbophil or Catrmpa! olsy

celiuloze dutivdiives seeh b5 hydioxymethyi-celluiose,
hydtonyethyloglfulose, hydroaypeopyt-ceilulose or
s carhoxymetnylcelivlose wic;

s
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natural polytners Gke golaim, sedivm tlginats, peclin e

more Zenctelly, any physiolagically sceeplable polymer

showing Dionibesive chareeteriyics may be tsed.

T cusire thal the fomaulaiions bave & rassepeble shelf-
e 1 miy be dosirable io inclede preseriatives such #x
banzalkoaiuie chipnde, sodivm sdalse, sorbie acid, polas-
sum sochets, phepotyetbunol, phentiaood, perebens or oih-
ers kopan i The arf. Addiior of mdow- o laste.askiog
wonppounds can also e desirabie.

The itveadion wdl] now be described 1 mote detail i e
fellowing con-Tontng Examplss, with reference 1o the
dresritygs i which:

BRIEF DESCRIPTION OF THE DEAWINGS

BIG, L is & preph showing mean stium copcemialions
(opiraly ayainsd (fooe fminwdesy aker iptramasul admipisioe-
et af 25 Ay diarepaoy [Formuizidog O - BPesmaeinyd-
diezepam - THasepam)

FUR 2 Is o graph shivedng micanl serwm CORCERranons
tnefenl) agains! Gme {misueed abier oral sdminisracon of
2.0 myg dizrepanm (Formmnistdon LY -M- Desmethyiiiszepan
-¥- Ditzepany

EXAMILES

As already memioeed, admisistrasion of drugs with wery
Yow water solubilily to o mose & difienll, becanas of the
temipeg velome which & acceptable for i aase faboyt 100
M. The first examighe ka2 3 very high concertration of
dizepom, and 1 s possibie 0 sdmimbsiraie darepam to e
nose and to achive 3 tapid choiga] cffper.

Baamphe 1

Aodlazepam osedse preparsiion i made as fallows:
{100 g

5 pof dizrepeat i mixed with 44 g of Woox GTZ, id 22
g of wiaceting and 5 ¢ of ¥ierain B TPGS. The oil phawe i
Heglod slirady o a howmogerwons phaw is achieved. To e
waler phese, 145 g of Plyronie F.68 (polowamer 165Y sad
00 g of heacalonim chiordds spe added, the wawr phase
18 firated skewly ko Dumogeneous phise is sehicred. The
weler phase % vigonmesly miacd into the oll phese by using
& cageisiic st Thereatier, the emudsios is cooled 10 mam
temprrature sHEN o 1he magmetic stirer, The surlsioe was
& palke yellow ofw embision, whete the mean dioplet siv
s et 1-2

This formaulaiton (17 was osied i 8 rabbils o s modom-
leed cross-ever sindy Gompared with & soipasrcially arall-
able diazopect formdation, Slesclide Stgiml for injecln,

Ik

Fmnsiation 1 was pives inlianssally (o) witk 8 Epgen-
b Mubipelic 4783 Erch relbit was held 1o 8 auping
pusiticn funog apd ooe winnte wfter be. desitg ip one
aostril, The tabbits reocive A volume Vool egusls 2 g
Szzepamn, 30% of formuiatios 1. A% cach sdministeavion
1he actua! dose poeeived is estimated by vistal ipipection of
b pipette up and de pabbd posiris. Only applicetions
vilumes estimated o 30% ae aorepied.

Vormlalioe 2 was given & a0 ¢ar-4ein infusion duriug b
misute, The tabbits ecoived &4 ! Siesalidh § mg/ml
{equats 2 mg dizzepamd. The rabbits were placed i 2 supiae
position far fall & s o a0ain the same experimedsts!
coeitions Az for 1n, dosing.

The rabbils wope thes ksied with teapecy 1 phanmmios-
e respoost th (e folowomg way:

Hind iegs to ops sde snd the b muosd slay iz dhis

prilion even after & femr b with 2 tinget oo 1he Bp.

[r 3

17

0

FL

a0

&0

E5

B
The 185t is Immedialely rdpeaied Witk bolb Jeps placed
on the ather dide.

Toe eabbis were taisd approximalely ooce per mwmes
uniid posilive poanpacodyvantic mspopse, ant Thereaflar
testad cvary 2 ougnles. Totel tedk period i 20 mineles, The
same persah has dosed g lesicd all the tabbits o the
prasen] siudy,

The thms ip phatmacedynamic responss is 4.4 mpibikes
{rmsan, n=B) wing feeslation 1 wnd 16 miowies {mean,
nef) nsing {ormulation 2.

Crample 2
{ Et% g;m:pm mascdenp properetion is maede a5 fosllews:
1

§ gof diazepem 35 miyed with 454 g of Teoax GT2, aed
227 g of trincetin, aod 13 g of ¥aemin B TPGS. The oil
PHASE is healed Sowdy to 2 Immogeneses lese is achieved.
T \fye water phase, bAS g of Paronic F-S8 (poipxdmer 138}
s 0U0) g of benzalkoninm oilorde sre 2dded, the walst
phase is msated slowly 19 5 homogenenus phass is scheved,
The walet phase 5 vigenrusly mixed (o the oif phase by
wiing @ magnebic stitted, Vieteafter, the smulsipn i conled
10 Toom taipratize S o0 \be magnelie sy, The smul-
siey 15 3 clenr TROEE Wity wink e,

A et conceatealed Fortulukion of diasepam & 2eouired
§or the rectal sdrindsteation, b s1ih it can be very difficud
tr fndd an scoeplable weliele witl fow friation.

Exaippie 3

A daecpam stems prepacation is mats s follows: (100
&}

1 g of diazepam is mixed with 40 g of {-locopherof, and
15 g of Viramin E TPGS. The cit plase & hoaed showly 10
a hamogencons phase i sehisved, 5 g of ethano) 15 sddad 1o
the of] phase fmmedimely before miviog with the water
phase, Tir the water phase, 2.5 £ of Plumonic 63 {poloxamer
18#), and 001 ¢ of henzalkesivm chlorde, aad Q.05 ¢ of
disodinm edelate aze added, the wabsr phase i heated slowly
to 5 bowogeprous phase s achleved, The water phase s
wigpTonsly wiiked W s ol phese by using s mepoeiic s,
ThereaRzy, the emulsion is conied o7 noom emperanrg sul
o the magmetic sticees, The emulsion fa o white o emal-
5300

Cinaricne i5 sed For motion sickngss, Like disdztpam,
the drug hag a very low wiaker solubibity. T will Be 2 groat
atvantype H 1he pulient cao aiminitee dre drag vasily and
hawt: 4 Capadl wifsct.

Fxzmpls 4
A cingacizizs hosedcop formulation & mede 25 follows:

LILLEY

5 gof staanzioe is mixed with 64 g of @-locopherol, and
B o ol Yitamic E TPES, The ol phage is Meaed slowdy i 2
hoipogenemee phase 5 aelneved. Fe the waler phase, 1 5 g
of Fluroady F-58 [poloxamer 188Y, aod .01 g of begzalka-
miwm choloride, and 845 g of disodinmn edetals are added, the
water phase 18 heated sfowly o a eRograeous phase is
achizved, The waler phase s vigotously mired te the ol
phese by usiop & mognetic slirrer, Thereafiee, the emutsian
is ouoled W0 noem wnpeeaies ST on e megnetic. gy
The emulsiun i & swhilg &t smulzion.

Mirogezols s veed fof he doval tegiipent of infections
cuused oy fudgl, The ae) Wwo fopmulalions show fermula-
fionis Tor wae o e oral sevily ahd the vegina.

Exaraple 5

A miconarsle prepamation for g oral cavity 5 made a5
Ealleves: 100 23
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20 p of miconazole is mixed with $8.8 g of &-tecophers],
and 13 g of Vikaein E TPGS. The oil phase is healed slowly
I & homogeaerus phase Is kehizved, 5 goof ethanol is added
to the ol phass immediately before muxing wiih e water
phase, T ol water plase, 1.5 g of Momnic F-08 (poloxamer
188%, and 0.01 g of benzalkonum chloride, and 00F g of
disodium cdetate ane added, the waler phase is healed slowly
10 & homopentous phase s achioved, The wader phasc is
added weer slowly 1o e ol phase wader vigorously mixing
by usiag & magnelic surter, Thereafler, ibs emulsien ia
coiled Lo ropm temperaing still og Lhe magoeTic stitier. The
conulmion 5 2 yellow & booen wile cmplsion,

Example B

A miconrazale vagingl cream iz made a5 follews: (100 g)

iz of miconazole is mixed with 38 g of a-tocophercl, od
3 g of Vilamin £ TPGS, The oil phase i baated slowly 10
& hovrogeneons phase 35 schieved, To the waler phass, 2.5 g
of Pluronic. F-681 (poloxamer 185) and 001 g of benzalke-
niwp: chloride, and 0005 g ot disedivm cieais ar added, the
wafer phase is Reated slowly 10 p Bomogencous phess 8
auchicved, The waler phatwe is vigorously mised o the oil
phisse by using a Jow shear mikes, Thereatier, e emuision
& eoiled o oo wemperaire sU mixed By the Jow shear
miixes The emulsion i a glossy, beige wio emulsion, The
emulsion has & consislency as an gintment and is very sticky.

The following Examples arc divided inlo three subsec-
viops covering 1) Soiubility; 2) Cemposiicps and 3)
Pharmacslozp iodoolng v

Frample 7

Salubility

For the following, son-limiting, spanoghy solvble dgs
in waer, e solubility In adooopheret pod sesaog of are
Tisled o Tible 1:

Scuamre it was chosen as the reference, because iz o
very commonly used and well tolerated vegeiable oil, The
serlubrilitics In sesame oil and a-lncopheral wers investiganed
by vivual inspection of ke ssfucation popt,

TABLE 1

g drug io 304 g of | drg in 300 g
Aclive pgenk a-ioaphenal of eapsme o
Tiazcpam 12 z
Aipritheolfer 4 g b .2
Bficdaroiam =13 1o ]
Cpnaiamt I R 18 LR L)
elagiopeinmide 1 ewe 4 T
buriesopils Ixx <]
Sdicopezole Gl 5 e 10
hdelranidezse 12 == 14 <l
heniwhs
Vidoening ELL) E¥ L
Disbirm 3 3 =g 4
Frogeakese +3N s L
‘TestruleTane 16 <k IE g <X

0

an

a%

45

5

Al the investigaiod biologieally artive apenls show' d -
surprsingly high soinbilily in o-tosophero).

In the Eoflowing, nom-limfisg Examyples, sevors) doggs

Compositions

are showa in 5 number of differeat 1ypes of adminisration g

forms.

The cronksins wers prepared as follows:

10
The od and the waler phast wore heated slowly umil
homogeneous phases weore achieser],

The warm waker phase was ¥igotously mixed iate the of)
phase. Then, the cnmlsion was slowily cooled 10 room
temperatuce while SUMnE. THe smulsin mey br braog-
e,

The preparation of the selifions was mads a5 siopls
saluiton, in which tbe prepsrerions were stitred il the
dnig was completely dissolved,

e 2leeady meptioned, adminkstraion of drogs with low
waler solubility (o the nose is vory dilficuls, becanse of the
limiiced aoceptable vedume for the nose (afoat (00 pl) The
following examples have very high comcealostion of
diazepim, so 1 way posaible In adminster dazepam to the
aeer and 1o get a fast clinjeal effect.

Lizampls 5

Ax W emylsinn of dlazepam as a nosedrop (108 g1

L prhpoe: Diazapsm 5000 ¢
o TPo e .00 g
“iamip £ TPGE. 002 g
Wit phasg Crisodfian ndeinng DI &
Tatstrium sashelc 0200 g
Xapban guen TirES g
puvified whiet 1o 0.0 g

The water plrase was adfused 1o plt 47 by 1N ICL
Exampls 9

An QMW emulidon of dizgepan ax sosedmp (100 g):

| phoge: Fjnzepum 5000 g
a-Tocoghertd S g
Sorhiln ipleats 3500 g
Eraelichipled cogomul gil ERL LS
Whier phae; Foinapiuan fachai .20 g
Foloktemer 1R8 1008 g
Koxfiwn gm ik
Folysorbaes B0 G50 g
Punified wneer Lo 06000 2

The water phase 'was edjusied 10 pFf 4.5 by 2N B0

Yasmple 10

A O emulsion of diagepam as aosedrop (10T g):

18 phage:

Walkp 'p!'l&us:

IlaDephem

te-Tozaphecol

Tringztin

Cenehpyl gluoeside
Methy|prtpbydraxylpedzeat: [VIFLIE]
Proppdganaiydiosybenzonts (hAFEB)
Polosaner 154

Xgacthma gaat

Turifled waler 10

GO0 g
000 g
1hoOh g
LAa07 g
S.080 o
ik g
AT g

N g

10G0m g

)
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Example 11

A safwrbod of dKasepam, eg. a5 sosedmp, {25 g

Dijaczepant 1230 &
-Toeophesal 16600 g
Trimmain 13753 g

M less conceniated forrmalation of diszepam s needed for
the mola]l administraion, bub sLl il can e very diffeult fo
And an aeceprabie velifcle with low irglation.

Example 12

A solwlivn of cinnarizine, of, 28 dmps [or sdminisieation
1o ihe pral cavity (25 ¢

Einacririee 1250 g
LSRR 1TEN B
tLha, 1.A50 @
[tactifmaled cocpmot il 50 g

Aostady hes shown, that cinnatiziee has & higher oral
bivavailabdity, It # is dissofved in g wvehicle before
adminwstesiion, [J. Pleemr. Sef, vl T5, poo 4, p ZR6-288,
1947] ap exampls of such 2 vehicle could be a-tocapherol.

Exgople 13

A salution of cipnarizing, cg. Foc oral sdmmistration i@
cepsules, {25 gi

Cinontizine 1750 g
re-Ypcapher( 4,050 @

Micondase & wed locally for peaiment of infeclion
caused by fungi. The follewing examples show formulations
tor vhe ozal cavity and the vagina.

Example 14

Asoleon of micodare €, 9. 25 deops foe admindsiracion
fo the prad cavity (25 2}

Bicoogzaly 230 g
a-Taohems! 16875 g
Brhunnl 1595 g

Budesonide i & very polential dog, pnd is vsed as 3 focel
cotticoid, e, g for Thinits,

BExampls 15

Ap W pmulsion of budegonide s oosedrop of pasal
spray {50 g,

TRy phase: Bigedomade O0Es g
S-tostpheral 1330 g
Milamds B TREE 54 g
Velati pahatses Toanpaium asrboie 0,10 g

Ll

13

L

3

12 H)

W)

copdified
Kahthae guey Gl g
Purifizd whlny o 1L g

The watet phase is adjusied w0 ptl 4.5 with 20 ACL
Exemple 16
A sofvion of budesonide &5 mosedrop £25 )

Budgndidy 0.Ir2%
-hopheal 10000 g
Sesiie o3 L4575 g

Alorwaolam is 2 bepzodizzeping which is wsed for the
treawnsnt of &, g. anxiely, therefore a rapid effect is desived
io i edsy Way

Example 17

An ofw poulsion of alerazolem as noscdrop o Desal
spray (10 g).

My phase; Alpmaslar 2.500 g
Ce-kacoplesrl 0000 g
\Atemin £ T3S i) g
Whlsr phinks; Bolaggiom socbate 0200 g
Kenthem gum oGST o
Purlfied waler 1o 1o g

The walee phase i5 acjusied o pH 4.5 with 2N HCL

Examphe 18

A splutiog of alprazola, o, 28 draps B sdomingsiotion
i the oral cavity (15 &),

abprasiam 0325 g
C-locpherad 10 g
seenmE; il 1.025 g

Midazolarh is 4 brozodiszepine wanquiliser with a seda-
tive alfect &5, and is used for (he freatmet of amxisty 200
fensfon states, aord 25 g sedative and for premedication,
Midazolam bias o very high Nrst-pass eMect afer aral edmin-
istralicm.

Iixample 1%
An O swlzion of midazolam as nosedtop {30 ).

¥y phage: Mdidnma|ot LG0T g
o-Tpdoghesy| xR
Vigpun E TPGES 250 g
Whrar phaie: Fraaeriyar earbals 0100 g
Keoibwo gum Wil g
FrluEbmer [BG o g
Tiacdim ¢rdetale s g
Purified wailer o 1T g

The water phase is sdjustod o plf 4.5 with 2N HOL
Disuifiram 15 wsed in the treetment bF chrodic alesholism,
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Exaple 20

A sobution of disutfira, & g a9 a0 oral solution or for aral
adiministration by capsules (25 ).

Pielinm 1125 2
o-Tegopheml 21875 g

Exampls 21

A OV emubsion of Hdooewing for eeatmonl of w2, msscl
Hikes (100 ).

Chly phese: 1.idpcaine SIHE p
- Tavr e A0 100 &
Crepry] glutoide 1 g
BIPE Logn g
FiHB [y [}
Water phasg: Polosmmmer 125 2000 o
Hhplan gum N0 g
Puified wmiir ta GO0 &
Example I2

Pharmueology
Sludies on Rabbits

Preparations conkaining CNS active apd miscle relaxiog
drugs such 35 disrepam tad aidazolam were Iesied in &
pharmmacndynamic mudel 10 rablits,

The mode! consists of the following tesis:

Tew 1!

Hind legs to oo wide ant the rabbil must sizy in this position
cven after a firm tip with a fogsr on the bip. The test {s
immediaieiy mepedisd with foth kgs plyced oo the pther
sie.

Test 2
Himed feys siretoiid cuf Backvweeds ang the rabbil musl siay

in 1his prsition gven sfier 4 firn tip witk a foger on the

hip,

Test 3:

The rebhil moust 512y 0 & supine position, wheo placed in
such 1 position.

After godotipiatration of e Formpulaions (io., oral or 193
the rabbils were exposed to the thice to51s approximately
anee per mimne witil positive phatmacodyoamis respomss,
aud thwresfter every 2 minnies, The todak 181 period wus 20
muiTies 3 [er 1L and v, administration and M0 ainwes afler
pereral administration.

et elapsed Fom adminmtcakion nolit the fics posi-
Hve Tesponse i o5l 1 Wes used 10 comparg e ooget of
action af the ditferent oo istmes,

Shucfy I

This pharmacodynamic study compared the maeal fommy-
letipm of Exumple & {O) containing 3% of distepurs 10w
commercially availsble diszepam formulation, Stesnlide
2mg tahlet, Dumex (D). Tiw study wes run in 8§ rabbie in a
randomized cross-aver siwdy, The rabeits were lested for
phasmacodynaric tesponse gs deserined previovsly, buk the
bt poriod was 3F minues after pororel sdmraisration 1o he
sorg 10 phizin i phamacodyoamic «fect,

Fomaulation © was given inlranasally (in) with o luBo-
ralory pipeie, Each rabhiic wes hekd m o2 supine position

10

i¥

1%

[

o

50

£y

G0

55
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dyring and oo mipuie afler Lo dosing in one sostel, The
rabbily ceceived a volume equivalent 1 2.5 my didzepim.
Afier gach sdriaisieation Yhe acina) dose received i caleu-
leted by sublraction of the weight of the pipetic before and
afic adminisieation, Qoly applicelions deleriped o 809
{2 my dlaaomec) were aroepled.

Farmulation I was given 85 an bial adminisiraticn using
a stomach pump. The whict was dissolved o F mi woier
immediately before administration The fube was rinsed
wilh 10 ml water.

The time 10 onsel of pharmacodyaamic respoase in l2sk [
is 4.5 minutes (medisn, 1=7F asiag fonmalalion O aod 154
minules {median, p=5) using fwmwlation 1,

Shuchy 2

This phermacokingtic Smdy comparsd ihe nasal bormula-
tion of Example & {C) coptaining 5% of dixzepsm 1o &
commercially availabic dipmpan fommutation, Siesclide
S 1abley, Domey (1), The srudy was run in 3 rabibils in 2
racdomized cross-over siudy.

Formulavion © was given intranasaify (.} a5 deseritred
in stidy T

Furmulation T was given by ofal admipisiration as
descrited o swdy 1 using & stomach pemp.

Blood samples from (he earseln weee saken before
sdminisiration {tmes and at 2, 5, 10, 15, 30, 45, 60, 75,
90, 126, 180 and 240 minules,

Serum was analyeed for diszepam acd e tieirbolic,
desmrethyldizseparm vsing Gas Chromatografy {GC), The
limin of detection was Spp/ml for both substances,

The pharmecokineiic parametess found for dissepdm
Wil L =2% micwes (median, n=g), C,, =682 wgml
{median, nat} afor administration of forolation C and
L. =35 minutes {mediag, ned), . =77 opil (Giedisr,
timii} #fier adrministration oof fwmuladan T,

FIGE. 1 and 2 illustraie the mean serum coucentratioas ol
dirzepam sad desgictbyldiazepam afler adounistration of
formuianoos O acad L.

Study 3

This pharmacodynattic siwdy compared Dxample 8O
containing 5% of diazepam with Example 19 {E) conlaining
2.5% of midazalam. The shdy was using & rabbiis.

Formulalions C and E were given fmirarasally {10} with
2 fabopsicey pipebte. Each rabbit was beld in & supine
position during, and one mipute zher (o, dosing in ooc
nosledl, The rabbiis oodfved a Wrlifoe squivelem 1o 2.5 mg
digeeparn vr 1.25 mp midasolam, respectively,

Afer cach sdminisieation the sciwal dose rereived was
caleulaled by sublrackion of the weipint of ihe pipelic belure
and 2fler sdminisitation. Ooly dosss equivalent Lo B0% were
accepled.

The tirme to onset of pharmacwodynamic respetss in st 1
wag 1] minwes [pediun, o=y wing formmlation C oon-
taing diazeparn and 2.5 minwes {median, a=f) using
formulation E comaeiniag midaz fanr.

Exampic 23
Tovicology
Lowal Terivancy in Humans:

The jwyesligatin was carricd oul in order (0 vsfinraie
irritatiim after nesal applicarios of 10 1g of diazcpam; LG
tng 0f the preparation from Example 8§ in each oosiril.
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& volunteers, 3 male and 3 female parlicipated in e 1rial.

The investigalor inspecisd both posials macroseepically
Lo locel fTriarion at the fallowing times: fmmedizlely afier
medicalion, 1 30 minmes, and 1, 2, 4, and § hoys.

Im ome voluntecr the masroscupic inspeciion showed light
blush of bath Dustnls immedialely witer medicaion. Nops o
the sia vohraiesrs Gsd kcad iiuetion oF the npstrils 30
miputes afier application, see whle 2,

Comclusion

Toer dotal resulds of the wrial have shown Wizl preparation
of Example & does noi capse ynacoeplable icritation of the
nisArils,

TABLE 2

Dgistichend locad irplatips oF (e poelsile ftee loimanm]

adtynistrption of 10 mg di

Lical fritatine
tmme-
dislely
vt after X
test meditation min 1h Th ah bh
ne 43 r L 1 kB L B L H L B L
L — —_ — —m — — = e — _ —_ -
I — e _ = = =
3 — —_ e e e e e = —_ —_— -
4 Light light — — =— =— w~— = —_ = = -
blush  nlish
5 —_ _— e— e e Pe— me— e —_ —_— a2 =
f e e e e e e — — — —
R; right ool
L e voestad

What js clatmed is

1. A enmposition [ar the pon-lopival delivery of an aciive
agenl i the o of 2 non-liposomal emillsien eomprising
Lo phazes:

af a frst focophyeol-kesed phase comprisinp an active
agent which is no mors than sparingly soluble in waler
andl which 13 not a tocopherol; aml

an amount of 2060 to 339 wiw Dased or the fatal werght
af e eompasition of 4l Jeast uoe Incopherol ot acetals,
linoleats, nicotinale of hemi-Swccinale derivative
thereol sufficient 1o dissalve \be acltive ageat [0 the
ncoqirerci-rased piwse;

By 3 seennd poase comprisiog an emulsifying agent
wherein the emulsifying agent is vitamin E TPGE;
wherein said active agent &5 selected From lhe growp
comsrsting of anlibiotics; antivirals, antimycolics, anki-
amochics; non-steroidal apti-inflammatory drugs: anti-
allergics; immuoosurpressive agenis; oFaRacy s,
aralpesios, local spopshetics; aoxiolytics, sodulives
ard byprutics; migraine relieving agents; drogs apains

mution sickoess; anti-emetics, disuifitam aod viamio
K.

2. A composilion a5 claimed in clawn 1 whersin the
wepphcral is o-locophers] of an aotiate, Hoofeuts, diooti-
pate oF kemi-sucoinate dedviiee hereof.

3. Acomposition as claimed in claim 1 in a form suitable
fur ransmincosal, perotel, coleral of parenteral applicaticn.

4, A compasition as cluimed (o clgio 1, ic & form of
suiteble Jor Mnranasal, buccal, vaginal of recial application
at for adminiziration via the oral cevity,

5, Acomposiion £ cluimed jo cluim  wiversia tie active
ayenl Is stlected fromy the greap consisting of twiracyeling,
doxyoveling, gxyleiracyloling, chloramnhenicol,

)
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etythrumycin, acyeloviy, idoxuridice, romemeadipe,
mriconszele, keweonazole, fluconazole, itraconazole,
coongzole, griscofulvin, ampholeticin B, nysiating,
melrpnigazols, metronidaivle henewalte, Holdazels,
indemetharin, ibupmfen, piroxicam, diclofenes, disodinm
eromoglycate, oilroglyeerin, isosorbide dinitrae,
verupamile, nifdipime, dilfszem, diporias, mophine,
evclosporins, huprenprphine, lidoeaine, dizzepam,
aiwagepam, furogepam, estezolam, funitrazepem,
trigzolam, abprezolam, midezglam, feprézepam
lormetagepam, brotizelam, clobazam, clonagepam,
loradepam, txazepam, basiprods, Sumalnpten, crpplaming
derivalives, cinmafixing, apli-histamines, ondansetpos,
tropisairon, granisstron, dotoclopremides, Jdisybfiram, and
vilamin K.

&. A composilion as claimed in cleim L, wherein (he active
AEeT 5 3 CoToDary drug sclected frout die goowpr srasisiing
of vgsadilalyzs; raloium-antagonisi and candiac-glycosides,

T. Acomposilion as claimed ip clagm 1, wherein the active
apenl is 2 bemeodiezepine or an snumyoolic,

8. Acompasitien a5 claimed In chaim 1, whereio Lhe veiive
agent 3% selocted from the group consisting of dizZapam,
widazolam and miconazole,

¥, A composifirn &5 claimed 1o clsim 1, whimein the
amewnt of the weopherol or acclaw, linoloate, nicalnaw ot
bemi-succinale detivalive ihercof is from 35 o 809 (arfw],

10, A composilion as cfaited o clgine 2, further com-
prisipg 3¢ leasi one additione) compodent seleticd Ffrom the
group consisting of solvenis, surfactans, slabilizers, bioacd-
hesive palymers, preservalives, odormasking sgesty and
tasid-maskicg &goms.

11, A compozition for the nun-topical delivecy of an active
agent in the form of 2 non-liposomal emulsion compnsilg
WG phasts:

2} & firg tocopheeol-based phase comprisiog an active
agent which is 0o more than Sparingly soluble in water
and which is not 3 eophered, fad

anl aotcriat? af IR bo 95% wihw based on ke UE] weight
of the composition of at lsast one incophirol or seetate,
linpleale, Dicolinate of hemi-suctinaw derfvative
e rend sufidet fo dissplve e actie agent in the said
tneonpherol-based phass;

b} » second phase comprising an soulsifying agent
wherein e emulsifying sgeat is vitsamin B TPGS.

13 A composivon as claimed v cleim 11 whergin the
actwe agent is selecled [rom the group consisting of aoij-
biotice, antivirals; amimycoucs; antf-atpebics, mag-
slepoidul anti-afammatory drugs; auli-dlecpics; immuho-
SuppTessive agenls, soropiry drugs; apdlgesics, local
anacsthetics, amiolylics, sedalives und Niypuotcs, migraine
relicving agents; «JrUgs egdinst moliop Sickpess; ani-
cpptics; disulficim and vilamin K.

12, A composition e claimed i0 claim 12 wherein the
agtive apenl & selwcied fonr the growp consisting of
letracyelipe, dpxyeveline, oxylelracyeling,
chintamphesicol, eryibramyein, acvelovit, woxuridine,
iromaniadine, miconazoie, Kelocnmasols, fucooezoles,
wraeondials, coenadole, grissofulvin, amphotscicin B,
nystatine, mwelronidazole, mettonidazole benzosie,
Hnidazole, indomethacin, ivgprofen., pitoxicam, diclofenac,
Dizoriur cremagiyosts, pideoeglpoenn, sostrbide dinilrate,
verapamile, nifedipine, diliazem, dipexine, morphine,
eyclosporins, buprenorphies, lidocaine, diazepam,
nitrazepam, flurazepam, estadalen, Jopirazepam.
lrigepbam, slprazelam, midezolam, lemazepam,
lormekszepam, brotizolam, ciohazem. clonszepam,
lnrazepem, oxerepim, Dusipmne, suntsirfmes, orgakarmine

(g0
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fetivalives, cinparizing, ami-histamines, ondansewon,
iropigetron, gramsetrons, melaclopramide, diswifiram, and
wityarin K.

14 A composition a& claimed in cleim 11 whorein the
tcopher W ceocophersl oF L goctate, linedeels, piom-
rale or hemi-succinate demvalive thercof.

15, A composition s2 clamed in clein 11 ip 4 (omm
suitsble for raosmuccea), percral, toteral o parenigral
application.

16, A compogliion as qlwimed fnglaimy 1, i@ 3 fone
suitable for inlranasal, buccal, vaginal or eoctal application
of For adminisiralion via the oral cevily,

17 A ooipositien as clavned in elaim 11, whersin the
alive apemt i% a coromary drag selected from the group
consisling of vasodilaloms, calclwm-antsoodmsis aod dardie-
Slycrsides.

18. A compositien uws claimed in Slaim 11, wherein 1he
active agel s & bespodiazepioe or 4 anlimycolic,

19. A composition es claimed i claim 11, whetein Lhe
active ageal & selecwed fom the group copsistiag of
diazepam, midazolam and miconaacls,

20, A oomposition a5 claimed o claim 1, wheren the
Aot of the tocopberol or acetyng, linpkeas, picotinals or
hemi-succinate derivative theeeof s [om 3% 10 80% (vriw).

21, A composilion as claimed i claim 12, further com-
prsiog 2l leas! one additionsl componenl sclecied from the
proup consiating of solvents, surfactants, stabilizers, pidad-
Mesive polyaters, praservelives, odov-masking sgents and
gic-masking apels,

22, A composition for the parenieral delivery of an solivs
agent in the form of & peo-liposomal emulsion camprizing
Uy phescs:

ab & fitst locopherol-based phase oomprisiag an active

apenl which is no more than sparingly saluble im Wwater
and which is not 4 woopheral, and

an amound of 209 1o 2% wow bazed om e 1otal wejght

of thre composilion of 21 leasl one ocopheral pe acetale,
linolgale, nigotinate or hemi-eucuinmie cherfvaifes
therepl splicient to dissolve the active agent in
wocapheryl-based phase;

B) a secund phasd composing mo seulsiying spenl

wherein the ¢mulsilying ageol is vitamin E TPGS,

2} A composiiion & claimed in elaim 22 wherein the
active egant 8 selected from the growp consistiog of anti-
biotics; amlivirals; apimycotics, aoti-emocbics;, oom-

20

18

gtercidal anti-inlommatory drags, ami-alleegics, immuno-
BUDProssivG Egents; coponery drugs; spelgesics. local
anpesthetics; anxiolytics, sedalive and hypaotics, migraine
relieving agenls; drugs agaipst motipn sickpess; oo
angericy; diguMiram and vitamin K.

24. A composition as claimed in claim 33 whetein the
active apent is sciected from the proup ooosisting of
teiracyeline, doxyeyeline, gayletracycling,
chloramphenicol, erytbromycin, acyclovin, idoxuriding,
tromamading, mricomasle, ketoctngeoly, flucomazale,
iirgeonazole, sconazcle, griscofulvin, wmphoteticin B,
aystaling, metronidazole, meiranidazole benzodte,
tfnidanole, indemcthecin, bprofen, pireaicam, diclofenac,
Disodinm cromoglyeais, nittoglyoecin, Bosorbide dinilraie,
vorapamile, miedipine, diliiaeem, digoxine, awerpbine,
cyclusporins, buprenorphioe, lidocajne, diszepam,
nivezcpam, Huragepam, cslgrolam, fwnitrazepam,
trigpalam, 2lprazolpm, midazolam, [ewmazepam,
nrmetazepan, brolzelam, clobazam, clonazepam,
lurazepam, oxazepam, busiprone, swrsinpian, srgolamine
derivalives, cignarzing, hnti-hisiamiogs, aodapsetron,
tropisetron, pranisetrone, meoclopramide, disuifiram, and
vitamin K.

2%, A cunposition 25 claimed in claim 22 whersin the
tocopheto) is dowapherol or an actiate, Naoloale, mheoti-
nate or hemi-succinale dedvative thiceol,

26, A composition ks claimed i claim 22, whesein the
active sgemt i 7 comwary drup selpewed from the group
copsisting of vasodilatars; ealcium -anisgonists and cardiac-
glycosides.

27, A composiion as claimed in claitn 22, wherzin the
active apgnl ix a benzadiaseping or an amimycolic.

28 A composilion 55 Chximed o claim 22, whereiy 1he
aclive apent is selecisd Erom the group consisting of
digzepam, midazolam and miconesals,

29, A composition g5 claimed io claim 22, wherein the
el of tocophstol oo pectate, lineleake, nicolinay or
Nemisuccinas dopivalive thercaf is Erom 35 to 809 (i),

30, A compositinn as claimet in claim 22, futher oo
prising 4l Teast ane adfitional comprineat selected From the
Froup consisling of solvents, surfariaols, stabilizers, bicad-
hesive polymers, preservatives, odor-masking ageots Znd
tasig-masking ageals.




Examples Za and 2b, and tapamycin in Examples 31 and 3k as active agent. In Exampls 2, the

-5

4-100-3186/A/T)

active agent 40-0-(Z-fiydroxylethy! rapamycin is abbreviated (o "active agent R".

Intact drug content and main degradation product are determined by HPLC with an analytical

S ervor of +/- 2%,

Exariipic 2a 1 Example 2b Exarmple 32 | Example 3b

active agent B | active apent R | Ruparnyoin | Rapamycin
Composition malomnic acid malonic acid
Cremophor RH 40 2 44.0 “ﬁT[ 430 % ' 415 % 40.5 %
Compoit glyceride l 263 % 23.3 %T 248 % ! 24,2 %
Propylenc glyeol 17.6% | 1.2 % 166% | 162 %
Ethanol abs. ' 10.0 % 100%[  150% 15.0 %

_— —
Dl.:-nx—'f‘ucaphcmi I Dl %J_ 0.3 % 0.1 %l 0.1 %
active ageni R ] 20% 20% - -
Rapamycin [ - J ) 2.0 % 20 %
Malonic acid I j 2.0 % J 20%
e

4 wesks at 25°C

26.0%
{16.1 %)

99.5 %
(0.5 %)

835 %
{154 %)

Intact drug content and main degradation product {seco acid) expressed as percentages
of amount (HPLC evaloation by external standardizacion)

024 %
(0.7 %)

Ameunt of main degradation product is shown in brackets, Main degradation produes of

rapamy<in is referred (o as secorapamyein.

10

The above examples demonsirate that malonic ecid exhibits a pronounced stabilizing effect on
the degradation of 40-0-{2-hydroxy}ethyi rapamycin and of rapamycin,
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO }?5
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D.C., 04/02f2010
Abogado
Alicia Lloreda Ricaurte
{Apoderadao)
ASUNTO Radicacién 05 17056
Tramite 002
Evento Q01
Actuacion 430
Oficio N
Folios 011
Patente de invencion Patente de Modelo de Utilidad [
Via Nacional L__']
Via PCT (fase nacional) Cap.{ [ ] Cap.

Comao resultado del examen de fondo, realizado con fundameanto en el articulo 45 de
la Decisién 486 de la Comision de la Comunidad Anding, se e comunica:

1. Documenios estudiados

1.1. Descripeién: Folips: 47 a 57

1.2. Reivindicaciones: Folios: 58 a b1

Folios: 87 a 20 Memeorial de 26/01/2006
Folios: 347 a 349 Memornial de 01/12/2009

1.3. Datos PCT: Soilicitud intermacional: PCT/USD3/023276
Capitulo I
Fecha Sol. internacional: 25/07/2003
Publicacién. Internacional: WO04/011000
Feacha Pub. \nternaciconal. 05/G2/2004
Fecha Inicio Fase Nacicnal: 02120056
Fecha Sol, Nacional: 2310252005

1.4. Prioridad: LS 60/389 526 de 30/07/2002

1.5. Respuesta del solicitante: Folios: 317 a 327 Memorial de 30/04/2008
Folios: 339 a 349 Memorial de 01/12/2009

2. Objeta de fa invenclén

Tiulo de la solicitud



b

Formulaciones parenferales que contienen un hidroxi-éster de
rapamicina

Reivindicaciones

Reivindicaciones 1 a 8: Se reivindica un concentrado cosclvente de CCI-779
que comprende 2,5mg/ml a aproximadamente 50mg/mi de CCI-779, un solvenia
parenteralmente aceptable seleccionado del grupe que consiste en dimetil-
acetamida v un solvente alcohdlice y aproximadamente 0,001% a 1%p/v de un
componente antioxidante.

Reivindicaciones 10 a 14: Se reivindica una formulacion parenteral que
comprende el concentrado cosolvente, un solvente diluyente y un surfactante.

Reivindicaciones 15 a 23: Se reivindica un proceso para preparar ung
formulacién parenteral de CCI-772 que comprende:.

a) Mezciar CCI-779 con un solvente parenteralmente acepiahle y un
componente antioxidante para dar un concentrade cosolvente,

b} Mezclar un solvente diluyente y un surfactante para preducir un diluyente, y

¢) Mezclar el concentrado cosolvente con el diluyente para dar la formulacion
parenteral de GCI-779.

Sustento Descriptivo

La invencion proporciona formulaciones parenterales que contienen un hidroxi-
éster de rapamicina con acido 3-hidroxi-2(hidroximetil}-2-metit-propidmica (CCI-
779},

Se sabe que uno de fos obstacujos primarnios para la formulacion de CCH-779 en
la forma de dosis parenteral constituye la baja solubilidad en medio acuoso que
es de menos de 1pg/ml. Debido a que el farmaco es un no electrolito fos criterios
de ajuste de pH y farmacién de sales no resulian Oiites para mejorar la solubilidad
en medio acuoso. El farmaco tiene solubilidad pobre en aceites vegetales
farmacéuticamente aceptables pero es scluble en ciertos solventes organicos
miscibles con agua como etanol, propitenglicol y dimetilacetamida, gue han sido
aceptades para la administracién parenteral. Sin embargo, existe dos problemas
relacionados con fa administracion del activo en estos solventes, el primero
carresponde ala inestabilidad en términos de degradacion oxidativa de CCl-779 0
a clivaje de un enlace lactona produciendo (a formacion del sec-CCi-779 de anillo
abierta. En segunda medida las formulaciones se precipitan por efecto de la
dilucidn con soluciones de infusidén acuosas, tales como inyeccién de cloruro de
sodio al 0,9% o de dextrosa al 5% ¢ con sangre. Esta es una limitacion primaria
para usar solventes organicos miscibles con agua o cosolventes por ello la
invencién resuelve los problemas de estabilidad mediante la adicion de
anfioxidantes y un agente de quelacion a la solucion, asi como de un surfactante
parenteralmente aceptable.

« Unavez catalogada }a invencith ésta se clasific en la seccion: A 81 K *agelf
A 81 P ¥, dela Clasificacién Internacional de Patentes.

3. Detarminacion del Estado de la Técnica

Considetando que ia fecha de presentacitn de la2 primera solicitud de patente de la
cual se reivindica prioridad es: 30/07/2002, se procedié a efectuar la bisqueda de
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documentos relacionades en el estado de la técnica con fecha de publicacion
anterior & esta.

N° | Documento Titulo Fi:fl::;gn
D1} USS516770 “Rapamycin formulation for 1V injection” | 14/D5/1966
D2 | GB2327611 “Stabilisation of macrdlida compasitions” | 03/02/1999
D3 ! US5530006 “Rapamycin formulation for IV injection” 25/06/1996
“Lactone stable formulation of 7-ethyl 10-
D4 | LS5574874 hydroxy campothecin and methods for 07M10/1997
_ uses thereof”
*Pharmaceutical compaosition containin
D5| US6022852 dlosporne A" 9 1 08/02/2000

“Tocopherol compositions for delivery of
D6 | US6193985 piologically active agents” 27/02/2001

Anterioridades D1 a D3 en (os foiios 105 & 115, Anterionidad O en los folios 350 a 356, Anfecedentes
D5 y OB en los folips 357 a4 373. Resultades del antecedente D2 on 21 folio 374.

4. Anédfisis de patentabilidad (articilo 14 D. 486}

4.1 Nivel Inventivo (artfculo18 D. 486)

El nivel inventivo del objeto reclamado se evalué por comparacion entre las
caracteristicas esenciaies del concentrado reivindicado, la formulacidn parenteral
que lo contiene v los elementos esenciales de las composiciones reveladas por el
estado oel ane.

+ Sa reivindica:

Un concenttado cosolvente de CCI-779 que comprende 2,5mgimt a
aproximadamente 50mg/m) de CCI-779, un solvente parenteralmente aceptable
seleccicnado del grupo que consiste en dimetil-acetamida y un solvente
alcohdlico y aproximadamente 0,001% a 1%p/v de un componente antioxidante.

Y una formulacién parenteral que comprende &l cancentrade cosclvente, un
solvente diluyente y un surfactante.

+ El astado de) arte relacionado con el concepto comin (concentrado
cosolvente) presenta los siguientes documentos:

Anteripridad D2.

La publicacion D2 presenta composiciones estables que contienen macrélidos como
rapamicina, en especial el analogo estrycturai de Temsirolimus, FK506 cuya
dapominacion comun es Tactolimus.

Las composiciones farmacéuticas contienen el macrdlide y una sustancia acida
elegida entre. Acide malénica, scido fumarico, acido maléico, acido D-malice, acido
L-maheo, acida citrico, acido ascorbico, acido succinico, acide oxdlico, acido
benzdico o acido [Actico.

Anterioridad D4:
| 2 publicacién D4 hace referencia a una formulacién estable de un lactona como la
7-etil-10-hidroxi campotecina (CPT-11) utlizade como anticancerigeno y que
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presenta baja solubilidad en agua, por lo que no habia sido posibie administrario por
via aral o parenteral.

Dentro de las modalidades particulares ia publicacién se mencionan las del ejemplo
11, e las gue se combinan 2,5my de 7-etil-10-hidroxi campotecina (HECPT} con
1000 partes de dimetilacetamida a 25°C y 500 partes de un &cido carboxilico elegido
entre &cido citrico 0 4cido ascérbico, entre otros. Estos ejemplos se encuentran
registrados en la tabla 6 del antecedents D4 (folios 354 y 355).

Anterioridad D§:

La publicacién D5 revela un concentrado para inyeccion de ciclosporina A que
combina efectivamente tocoferol con etancl junto al agente de tensidn superficial
lecitina, a fin de superar ios problemas asociados a la baja solubilidad del agente
activo en solventes acuosos y a la estabilidad disminuida durante gl almacenamiento
del producto.

Anterioridad D6:

La publlcacnén D6 hace referencia a una formulacion farmacéutica que contiene G
principio active inscluble o levemente soluble en medio acuosa, debido a su
esfructura complejo y altamente lipofilica. Las formulaciones presentan dos fases, la
primera contiene tocofero! y la segunda fase comprende el agente activo
emulsificado con vitamina E TPGS y pueden ser administradas a través de las
mucosas, por via peroral, enteral o parenteral.

Tabla 1, Comparacién entre los glementas técnicos relacionados con el sistema cosolvente y los
antecedentes D2, D4, DS y D6

MATERLA REIVINDICADA
Concentrado Cumpmsmﬁn [ara
inyectable de | aplicactin parenfersi
Cichosparing A que  permile  la
libefaciin - e un
aaente attivo

Congenirado pals
infugldn  de 4004
hidrpijetil-raparnicina
{Tacrofmus)

Consenirade cosolvente de CO7TH Que
camprende apraximalaents 2.5 mglel
a aproximadamente S0maimi de CCI-TTS

Fommulacién - estable
da campecing

Ln solvente parenieralorents acoptable Fuoita ring etoxilado Dimetilacatannida Etanol Toefarol-
sefacrianaxio entne: {CREMOPHOR EL) {OMAC) Lecitina esierlicads con
1. Dimeiilzcatamida o Efar pokfatiienglicef TO00

2 tin salvenie alaahilics, (2 es &l raso
de glandt, propilenglical, polletilecglical
307, 00, 600 & mensias
Aprorimadamente §,001% a 1.0% da un
companenie anlfaxidants qus
Comprarkde:

{. daida oilrico,

2. glicing,

3. tocofen!,

4, BHA,

4. BHT,

6. mnncﬂmghoerd

Aoida carboxilico
alegio enire:

1. Acidi citdeg, ¢
2 hrida aschibico

Acido ltrico

CCLITe
Mombire Gulmio: Estar 42 28 rapamicing con Acite 3-hidroxi-2- hidioadmell)-2-matilpropidnice
Mombre comun: Temsitelimus

Evaluacién de diferencias técnicas con respecto a los documentog D2, D4, D5 v
D6:

Teniendo en cuenta el contenido de fas anticipaciones mas cercanas a la invencion



fue posible identificar (as siguientes diferencias técricas con respecto ala marzg
reivindicada en la clausula independiente 1 y sus dependientes 2 a © (ver tabla 1):

Con relacién al antecedente D2 las diferencias estrican en que las composiciones aili
reveladas no comprenden Temsirolimus (CCI-779) sino el éster 40-0-(2-hidroxi)etil-
rapamicina camuanmente denominado Tacrolimus y ademads agregan una susfancia
lipéfila como aceite de ricino para estabilizar la formulacién, En este caso el sistema
se forma por combinacién de un solvente aicohdlico como etanol ¥ el componente
antioxidante acido citrico junto a una sustancia lipofilica.

Y en lo concermente a Ja publicacion D4 la diferencia estiba en gue las
composiciones alli reveladas no formulan Temsirolimus {(CCL-778) sino el
anticancerigeno campotecinag. En este caso, el sistemna puede ser binano y se forma
por combinacion de dimetilacetamida (ODMAC) y un cido carboxilico elegido entre el
acido citrico o e! acido ascorbico.

Con relacion al antecedente D5 Ja diferencia estriba en que las composiciones no
formiylan el agente Temsirolimus sine al active Ciclosporina A y por otra parte,
incluyen un agente tensioactivo para garantizar que el farmaco permangzca soluble.

. En este caso, ¢l sistema se forma por combinacion de un solvente alcohdlico como
etanol ¥ un antioxidante como tocoferol.

Con respecto al antecedente D6 Ja diferencia estria en gque el antecedente no
precisa que el agente activo susceptible de formular corresponda a Temsirolimus,
sinc que presenta un sistema de entrega farmacéutico general cuyo vehiculo esta
constituido por tocoferol esterificado con PEG 1000 y una fase adicional de tocoferol,
el cual permite formular un variado grupo de moléculas gue tienen como propiedad
comin la sclubilidad disminuida en medio acucso y la alta lipofilicidad dernvada de
sus caracteristicas estructurales.

De esta manera, al combinar las ensefianzas de los documentos [D4 y D2j ¢ [D4 y
D5] o (D4 y D®] se subsanan ias diferencias técnicas relacionadas con la
incorporacion de un agente tensioactivo para conseguir una mejor solubilidad de

agentes farmacolagicamente activos con estructuras complejas y solubilidad pobre
. en medio acuoso, como es ¢l caso de Temsirolimus (CCI-779} y por consiguiente
. una mejor estabilidad con el disefic de un sistema cosolvente gque presente una alta

concentracién del agente active. Lo anterior, debido a que en el documento D4 se
consigna la posibilidad de combinar un salvente parenteralmente aceptable como
DMAC con un antioxidante de tipo dcido come el dcido cltrice o el acide ascdrbico,

De esta manera, el problema técnico asociado a la formuiacién de sustancias con
solubilidad disminuida en medio acuoso ya se habla resuelio acudiendo a la
utilizacion de solventes organicos biocompatibles para administracion parenteral
como es ef caso de DMAC ¢ etanal, dcido citrice o Acido aschrbico y tocoferol. Por
lo que esta Superintendencia infiere razonablemente gue la solicitud presenta la
misma selucion planteada por el estado de fa téenica para solubilizar sustancias
como Campotecina, Ciclosporina o cualguier agente activo gue presente dificuitad
para formularlo en medic acuosc y administrario por via parenteral, para ef caso
particular del agente Temsirokmus, es decir, recurre a medios técnicos conocidos
para dar solucidn técnica al mismeo problerna de formulacién pero para un agente
activo diferante.

Esta situacién evidencia la obviedad de [a sofucidn aportada al estado del arte, toda
vez gue el efecto técnico alcanzado con la combinacian de etanol (un solvente
alcohodlico) o DMAC con acido citrico, acido ascérhico o focoferol (agentes
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antioxidantes) ya Ja habia previsto el estado del arte, aungue aplicado a otra clase de
susiancias activas.

s El sstado del arte relacionado con las formulacionss parenterales que
comprenden el concentrado cosolvente presenta los siguientes
documentos:

Anterioridad DA1:

E! documentoe D1 revela formulaciones fanmacéuticas inveciables cuyo principio
aclivo es el agente Rapamicina en concentracion de 0,5mgfml a 10mg/ml con una
vehiculo compuesto por ésteres de polioxietilen-sorbitdn y polietilenglicol 200, 300 6
40D,

Anterioridad DO3:

El documento D3 hace referencia a composiciones inyectables solubles y acuosas
de rapamicina en concentracién de 0.1 a 10% de la solucién en sofvente NN-
dimetitacatamida. £l sistema de exvipientes comprende 0.1 a 10% en peso de un
éster de polioxietilen sorbitén, 10 a 60% de polietilenglicol 200, 300 o ambos y 30 a
80% en volumen de agua.

Anterioridad D4:

El documentc D4 revela en el ejemplo 4 una formulacidn farmacsutica de
campotecina en concentraciones gue oscilan entre 0,1 y 5,0 mg de HECPT disueltos
en 500 a 10000 partes por peso de la solucion tetal cuye solvente principal
corresponde al excipiente OMAC. La forrmulacion incluye 1.2 1000 partes de un acido
carboxilica, 20 a 7000 partes de un alcohal y 20 a 8000 partes de polietilenglicol, asi
como 20 a 8000 partes de un agente de tension superficial no idnico.

El acido carboxilico adicionado a la formulacidn corresponde a &cido cltrico o
ascdrhico, entre otros, el polietilengliicol se efige entre polietilengtice! 200, 300 6 400
y el agente de tension superficial es polisorbato 80.

Tabla 2. Comparacidn entre fos elementos téenicos relacionados con Ja formulacién parenteral y
log divulgados en los antecedentas D1, D3 y D4.

MATERIA REMNDICADA D3 (U§3530006 Ol (USSET4874
Fotmulac'én parenteral que | Soluckones de | Wilucidndelconcentrade | Formulacién da fa

somprends: rapamicing 3.0moml | de rapamici laciona Campotecing
Un goncantrado osolventa de | Concentrada ge | Concentado
Temsirolmys en | rapamicing &N | rapamicing R

conceniraciones de 1 moinl &
Aprodmataments 25 mgiml 4
bate de bn  schenta
parenteraimenta  acemable
glegide antre CMAC o un
sotvenie aloohdling y un agente
anlipiidanie  eh  Hopomhon

propllengllool dimeflacatarida
[OMAC)

Un galvenie diluyenis Prfigtilenglical

Poligtfangiicot 300 Potiglilargica! 204, 300,
400 y prapilenglicol

B

Un fensioactivo edegido entre: | Polisoebato 8
1. polisctbato 80,

2. polisoriato 20,

3. Acide biliar,

4, Laciting,

5. hoee vegetal atoniladks,

6. Vitamina  E-Tooolemnl-
Propilenglic-sucelnate o

T, Copolimeroz de  tiogue
noligielilen-polesdpropilang

128
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Evaluatién de diferencias téenicas con respecto a [os documentos D1, D3 I%V

Teniendo en cuenia el contenido de las anticipaciones mas cercanas fue posible
identificar las siguientes diferencias técnicas con respecto a la materia reivindicada
en las clausulas dependientes 10 a 14 (ver tabla 2j:

Con relacidn a las ensefanzas reveladas en el documento D1 la diferencia estriba en
yue el concentrado que se adiciona a la formulaciéh parenteral no adiciona un
agente antioxidante, sino que ei concentrado se cbtiene exclusivamente en un
solvente alcohélice como propilenglicol. No obstante adicionan al concentrado un
solvente diluyente como polietilenglicol y un agente de tensidn superficial como
polisorbata.

Con respecto a las ensefianzas reveladas en el documento D3 \a diferencia estriba
en que el concentrade obtenido alli séla se forma en el vehicuio DMAC sin que se
agregue un agente antioxidante. Sin embargo, a lg formulacion se agrega un
solvente diluyente como poliefilenglical v un agente de tensién superficial como
polisorbato 80 para obtener la dilucion del concentrado de rapamicina en
concentracion de 50mgfmi.

Conrelacitn al documento D4 la (nica diferencia estriba en gue &l principic active alii
formulado no corresponde a rapamicina sino a ia lactona Campotecina —un infibidor
de topoisomerasa (I)-, ¥ en gue en (a composicion del vehiculo utilizado para
solubilizar esta sustancia orgénica se agrega alconol bencilice.

Dal problema técnico objetive y del efecto inesperado:

El problema técnico objetivo resuelio con el disefio de un concenfrade de
Temsirolimus es precisamente el derivado de la solubilidad disminuida en medio
acucso que es de menos de Tpgmi, situacidn que hace dificil el disefio de un
vehfculos para administracién parenteral.

El problema se resuelve con el diseno de un sistema cosolvente que aumenta la
solubilidad del agente active y lo presenta en forma concentrada, para luego agregar
unt vehiculo diluyente que contiene un solvente diluyente y un tensicactivo.

En el folio 49 la solicitud se indica que ef sistema cosolvente concentrado se forma
solubilizanda Temsirolimus en un solvente alcohdlico ¥ un antioxidante.

En el folio 50 de 1a memoria descriptiva de la solicitud se indica que e! segundo
aspecto de la invencicn tiene que ver can la formulacion de un vehiculo parenteral
que contienen: el agente active Temsirolimus, un soclvente aicohdlico, un
antioxidante, un diluyente ¥ un agente que disminuya la tension superficial. De hecho
los ejemplos 1 a 9 del sustento descriptivo presentan varias alternativas para |a
obtencién def concentrado cosolvente, alternativas que presentan buenps resultados
en términes del incremento en la solubilidad del agente activo.

La primera de efias utiliza etanol y 4cido citrico, la segunda uliliza etanol, acido
citrico, tocoferol y propilenglicol, la tercera utiliza acido citrico, tocoferoly DMAG v la
cuarta polisorbate 80, PEG 400 vy agua para Gonseguir un concentrado del
combpuesta Temsirolimus.

En consecuencia, el sefior solicitante tiene claridad sobre los resultados alentadores
gue se consiguen cuando se genera un sistema de cosolvencia con una mezcla de
diferentes solventes. Ademas sabe que los resuliados son equivalentes ain cuando
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se utiice un solvente alcohdlico con un antioxidante o DMAC con un antioxidanta.

Por lo que en virtud de las ensefianzas del estado de fa técnica es posible concluir
que existen anticipacicnes claras en las que se tonsigna gl efecto técnico cbservado
por e} sefior solicitante, en particular, el documento D4 indica que es posible
adicionar poelisorbato 80 y un diluyente a un sistema cosclvente compuesto por
DMAC y acido citrico o dcido ascdrbico y el decumento D3 sefala que es posible
abtener un vehiculo que solubilice rapamicina incluse hasta una concentracién de
100mg/ml cuande se utiliza incluso sdla DMAC,

Eni consecuencia, una persona medianamente versada en la materia se encontraba
en capacidad de derivar los elementos caracteristicos del concentrado, con base en
las ensefanzas que en conjunto revelan los documentos (D4 v 02] o (D4 y 05 o[04
y D8], toda vez que la diferancia s&lo estriba en el intercambio del principio activo
pero conservando las caracieristicas del vehiculo a fin de conseguir el mismo efecto
técnico. Tan es asi que cada uno de los documentos D4, D5 y DB describe el mismo
problema t&cnico que desea resolver el sefior solicitante perc para el casao particular
de Temsirolimus.

Ahora bien, con respecto a las formufaciones es posible concluir en el mismo sentido
que en &f caso del concentrado toda vez gue al combinar las ensefanzas de la
publicacién D4 con cualguiera de los documentos D1 & D3 es posible derivar todos
los elementos caracteristicos de las composicionas.

Y como se indict para el caso de las publicaciones D4, D5 y D6, las publicaciones
D1 v D3 también anticipan el preblema técnico asociado a compuesios con
solubilidad acuosa disminuida y aportan una solucidn que eslriba precisamente en la
eleceién correcta da los solventes organicos por medio de pruebas de solubilidad,
situacién gque demuestra gue en la mayoria de los casos para las lactonas
macrociciicas o compuestos estructuraimente complejos se rectirre a la ulilizacién de
DMAG ¢ etanal, propilenglicol o polietilenglicol en combinacién con un antioxidante,
con &) fin de asegurar que se retarda la descomposicion quimica del activo.

Ademas, la estrategia de disefiar concentrades para luego diluifios en un vehiculo
compuesto per un diluyente ¥ un agente tensioactivo, también fue anticipada por
cada una de las publicaciones D1 y D3 y de hecho, es bien sabido que ios aicoholes
en combinacién con un agente que reduzca la tensién superficial mantiene las
moléculas solubilizadas y evitan su agregacion y formacién de nlcleos de
crigtalizacion.

Asi las cosas, con base en las ensefianzas gue en conjunto revelan los documentos
del estado del arte [D4 v D2} o [D4 y D5] o [D4 y D8] era posible derivar ios
elementos caracteristicos de los concentrados y en el caso de las formulaciones
parenterales que contienen Temsirclimus basia con estudiar de manera combinada
gl contenido de las publicaciones (D4 y D1] o [D4 y D3] para anticipar la sclucidn
aportada al estado de la técnica que reivindica el sefior solicitante.

Por las razones expuéstas anteriormente esta dependencia encuentra que el arte
previo, afecta la altura inventiva de la materia reclamada y por consiguients
considera que existe incumplimiento de ias disposiciones contempladas en el articulo
18 del grdenamiento juridico andino.

5. Conclusién:
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A} respecto es preciso sefalar que los agentes activos formulados en {os
antecedentes presentaban las mismas limitaciones que enconird & sefor solicitante
para la formulacidn de Temsirclimus, fal es el caso de la solubiidad acuosa
disminuida, lo que hace practicamente impesible su formulacion en medios acLosoes,
por ello, para ef caso de agentes corto Campotecing se efectuaron pruebas de
solubilidad en soiventes orgénicos, toda vez que esta es la salida convencionalmente
aceplada para lograr formular agentes inestaples en solventes biacompatibles para
su administracién por via parenteral y no en vano en el documentc D4 se recurre ala
utilizacion de DMAC y acidos carboxilicos como el acido citrico ¢ el acido ascdrbico
parg lograr estabilizar el sistema cosolvente.

(3 bieh podria citarse el contenido de la publicacidon D6 en el que se mencisha &l
mismo problema técnice pero asociado una gran variedad de moléculas, las que se
puaden formular en un antioxidante como tocoferal y en su derivado esterificado con
polietiienglicol a fin de canseguir la estabilidad de los sistemas y garantizar la
solubilidad de los agentes activas {ver columna 5 del folio 367 antecedente D6).

Asi las casas, el sefior solicitante acude a medios técnices conocidos para resaiver
el problema parficular de Temsirolimus, el que en esencia, constifuye un problema
comiin para oiras sustancias farmacolSgicamente activas y el que ademas soluciona
con base en las ensenanzas del estado del arte.

» (...} ninguno de jos docurnemas D1 y 03 ensedta o sugiere \a inciusitn de un antioxidanis sn
fas formulaciones, kas proliemas y stluciones asociadas con las formulanicneas parenteraies
gue comprende CCI-779 i sl concantrado listo para almacenar del solicitante”.

Al respecto es preciso agregar gque lo Unico que no agregan los concentrados
divuigados en D1 y D3 corresponde al agente antioxidante. Sin embargo, dichas
diferencias se superan en la medida que sus ensefianzas se estudian en
carmbinacion con 1a publicacién D4, en la que evidentemente se formula iniciaimente
uh agente activo como campotecina en un vehiculo compuesto por DMAC v un
agente antioxidante como ¢! &cida citrico 0 el acido ascorbico.

De esta manera, una persona versada en ciencias farmacéuticas derivaria las
caracteristicas del sistema cosolvente a partir de las gnsefanzas que en conjunio
revelan los antecedentes mencionados [D4 y D1} o [D4 o D3].

o () s bien la refersncig D2 [(anterigrments D4) discute formulaciones gue contiensn
macrolidos y cido, 1a misma no reconoce el beneficio de ulilizar agaitas anbioxidanies &n
lupar de acidos para lg astabilizacion de los macrdidas”.

Frente ai argumentc det sefior solicitante &8s precise indicar gue en la clausula 5 del
pliego refvindicatorio se aclara Ja funcionalidad técnica del &cido citrico, al que se le
atribuye actividad como agente antioxidante, Asi pues, derivado de este hecho es
clare que el acido divulgado en D2 presentan la misma funcionalidad tecnica dentro
del sistema de entrega farmacéutico, ho obstante en este se agregue de manera
adicional Cremophor EL, es decir, aceite de ricino etoxifado.

o *(...) 88 completaimenig clars que s ahsefianzas oe D2 conducirfan a la persona versatla en
l2 maleria 8 creer gue Ja Inclusidn de un agente entioxidante én la formulacion de wa
molécyla complaja no lendria ningitn sfecto estabilizador, afefdndola asi de cvalguier
posibilidad ds cansidersr fg presentcta de i agente anfioxidente como una alternativa a
explorar pard fograr sisternas estables de moléculas camplejas, mucho menos de CCI-773
aspeciicaments”.
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Al respecto es preciso sefialar que los ejemplos Za y 2b ulilizan tocoferol para lograr
estabilizar la composicidn y evitar la precipitacion del activo y evidentemente alli no
se agrega acido citrico ni acido malénico. Y de acuerdo con ios resultados de
degradacion del activo alin cuando no se adiciona &cido, la cuantificacion de
rapamicina indica que solo el 18% se ha descompuesic de Ja formula 2a cuatro
semanas después de haberla preparado y en el caso de Ja formula 2b sélo el 0,6%
del active toda vez que alli se agregaron dos antioxidantes: tocoferol y acido
malonico.

Ahora bien, con respecto a la formula 3a se produjo mayor degradacidn debido a gue
en esta férmula solo se agregd tocoferol coma antioxidante, por lo gue se
descompuso e 15,4% del activa. Y en el case de la fermuia 3b que inciuye acido
matdnico y tocoferal es evidente que se produce menor degradacion por el efecio
sinérgico entre Jos dos antioxidantes, por lo que ¢l porcentaje de rapamicina
degradado apenas es del 0,7%.

Asilas cosas, las conclusiones def sefior soficitante resultan equivocadas loda vez
gue notoma en cuenta ef hecho que &l excipiente tocofercl también ejerce funciones
de antioxidante (ver folio 374 de D2), toda vez que en virtud de los resuitados
obtenidos en los ensayos 2a, 2b, 3a y 3b una persona versada en ciencias
farmacéuticas claramente acudiria al usc de un acide como antioxidante, bien sea el
Acida citrico como en el caso del ejemplo 5 de la misma publicacion o acudirian a
combinar acido malonico con tocoferol por ef efecto sinérgico antioxidante que
exhiben, tal y como se evidencia en ios gjemplos 2a, 2b, 3ay 3b.

En cumplimiento de!l articuio 45 de ia Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesia dentro del término de sesenta dias
contados a partir de ia fecha de notificacién de la presente comunicacién. En caso
ge no dar respuesta al presente requerimienta, ¢ si a pesar de la respuesta
subsistieran los impedimenteos para la concesién, se depegara la patente.

Notifiguese &l presente oficio gefiformg a lo dispuesto en el numeral 5.2, literal e}, del
sapitulo quinto del §iulo prisfero de la Circular Unica N°® 10 de 2001.

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