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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., en ejercicio de lo dispuesto por el articulo 42 de
la Decision 486 de 2000, muy respetuosamente me permito formular la siguiente

I PETICION

Sirvase negar el beneficio patentario a la solicitud contenida en el expediente 11-
036-9760, por no cumplir con lo dispuesto en la Decision 486 de 2000, con base
en los fundamentos que se expondran a continuacion.
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. RATIFICACION.

La solicitud en curso, que se refiere a una forma de dosificaciéon oral sélida que
comprende alisquireno, 0 una sal farmacéuticamente aceptable del mismo, solo o
en combinacién con otro agente activo, en donde el alisquireno, 0 una sal
farmacéuticamente aceptable del mismo, se puede obtener mediante granulacién
de fusién, con opcionalmente uno 0 mas excipientes de granulacién; carece de los
requisitos fundamentales para otorgarsele el privilegio de patente de invencién:

» En primer lugar, y teniendo en cuenta que la solicitud colombiana en
cuestiéon revela en sus reivindicaciones 1, 20 y 21 la combinacién entre
alisquireno y valsartan, es relevante mencionar el concepto de la Doctora
en Bioquimica Silvia Susana Giarcovich en su opinién escrita a cerca de
‘Asociaciones y Patentes” en donde afirma que las asociaciones
farmacoldgicas estan restringidas por ciertos principios y lineamientos pre-
establecidos por varias entidades, puesto que dichas combinaciones deben

estar bajo el precepto de eficacia, seguridad y eficiencia terapéutica.

» Se puede considerar que todo efecto sinérgico o terapéutico entre farmacos
no se refiere propiamente a una invencion, sino que corresponde mejor a la
categoria de un descubrimiento, dado que dicho efecto sinérgico o
terapéutico conseguido mediante la combinacién de farmacos ocurre dentro
del organismo y se hace evidente a través de los respectivos ensayos
preclinicos y/o clinicos por los que todo farmaco o combinacion de farmacos
se deben evaluar. Asi mismo es importante volver a enfatizar en que la
combinacién de farmacos para tratar ciertas patologias, hace parte de las
actividades de la profesion médica, y no de las actividades industriales.

» Respecto a la combinacién entre alisquireno y valsartan, también podemos
demostrar que dicha combinacién carece de novedad, a través de
documentos tales como Pharmacologic Demonstration Of The
Synergistic Effects Of A Combination Of The Renin Inhibitor Aliskiren
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And The AT1 Receptor Antagonist Valsartan On The Angiotensin Il
Renin Feedback Interruption’.

> Refiriéndonos a lo reivindicado en la solicitud colombiana en cuestion,
especificamente en sus reivindicaciones 5, 20 y 24, es importante indicar
que esto contraviene lo dispuesto en la Decision 486 de 2000 que
literalmente refiere a que “No serén patentables (...) d) los métodos
terapéuticos o quirargicos para el tratamiento humano o animal, asi como
los métodos de diagnostico aplicados a los seres humanos o a animales.”
Dicha mencién de dosificaciones tiene el mismo efecto que las
reivindicaciones sobre métodos de tratamiento médico, dado que la
concentracion, en este caso directamente referido a la dosificaciéon de la
formulacion farmacéutica, no pertenece a la categoria de producto o
proceso, sino que hace referencia la forma en la que un producto se utiliza
terapéuticamente, y por lo tanto no hace parte de las actividades
industriales sino de las actividades médicas. En otras palabras la
dosificaciébn o los cambios en la dosificacion dentro de un producto
farmacéutico no tiene naturaleza inventiva, ya que no cumplen con el
estandar de aplicabilidad industrial, dado que dichas modificaciones sélo
tienen efectos en el organismo (verificables a nivel clinico) y no efectos
técnicos.

> Refiriéndonos a los métodos de fabricacién de los granulados mencionados
en la solicitud colombiana en tramite, especificamente en sus
reivindicaciones 1, 6 a 19 y 21 a 30, en donde dicha granulacién se refiere a
una granulacion por fusién; se puede afirmar que dicha técnica es una
estrategia tecnolégica de formulacién ampliamente reconocida. Cualquier
persona medianamente versada en la produccion de formulaciones
farmaceuticas debe reconocer que la formaciéon de dichas dispersiones del
farmaco en el seno de un portador se puede realizar mediante técnicas de
fusién, disolucién-desecacién o una mezcla de ambas®.

> Teniendo en cuenta que lo reivindicado por la solicitud colombiana en
tramite se refiere especificamente a una composicién farmacéutica solida
obtenida por extrusiéon en masa fundida en caliente del ingrediente activo

! Azizi M, Ménard J, Bissery A, Guyenne TT, Bura-Riviére A, Vaidyanathan S, Camisasca RP. J Am Soc
Nephrol. 2004 Dec;15(12):3126-33.
? Vila Jato. J.L. Tecnologia Farmacéutica. Volumen I. Paginas 201 a 202.
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con el (los) polimero(s), especificamente en sus reivindicaciones 6 a 10, es
indispensable aclarar que dicha técnica de formulacién es reconocida con
anterioridad como granulacién por fusién o “melt granulation” si se utiliza el
término técnico en el idioma inglés.

» En este procedimiento generalmente el agente aglutinante puede afiadirse
ya fundido sobre la mezcla de polvos precalentada o en forma sélida junto
con el resto de componentes de la mezcla, de tal forma que la granulacion
se desarrolla en “un solo paso” al fundir el aglutinante en el seno de la
mezcla. Tras la fusion, el agente aglutinante actia como liquido de unién de
las particulas de polvo de forma similar al liquido adicionado en los
procesos de via humeda. Dependiendo de la cantidad de aglutinante
afnadido, de los componentes que constituyen la mezcla y de la elecciéon de
las condiciones del proceso, es posible obtener granulos o incluso pellets’.
Como se puede apreciar, estas mismas son las caracteristicas técnicas
esenciales del procedimiento reivindicado en la solicitud colombiana en
tramite. Uno de los equipos mas empleados en la granulacién por fusién es
el mezclador granulador de alta velocidad, que permite realizar esta técnica
en un solo paso. Ademaés, una vez optimizado el proceso, permite su
aplicacion a escala industrial®.

» Cualquier persona medianamente versada en la formulacién de productos
farmacéuticos también debe reconocer que un mismo principio activo se
puede presentar en diferentes formas farmacéuticas, las cuales a su vez de
pueden formular utilizando diferentes excipientes farmacéuticamente
aceptables. La seleccién de dicha forma farmacéutica depende de las
caracteristicas fisicoquimicas del farmaco, su via de administracién, entre
otros.

» Teniendo en cuenta que la solicitud colombiana en cuestiéon revela una
mezcla en polvo de los ingredientes activos y los excipientes para formar un
granulado que finalmente se formulara en tabletas, es importante resaltar
que precisamente en el estado de la técnica, la granulacidn por fusién es un

3 Lourdes OCHOA D.1, Manuela IGARTUA 0.1, Rosa M® HERNANDEZ M.1, Alicia R. GASCON]1 y José
L. PEDRAZ M. GRANULACION POR FUSION EN MEZCLADORES GRANULADORES DE ALTA
VELOCIDAD. VITAE, REVISTA DE LA FACULTAD DE QUIMICA FARMACEUTICA ISSN 0121-4004
4Volumen 13 nimero 1, afio 2006. Universidad de Antioquia, Medellin - Colombia. pags. 40-47.

Tbid.
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proceso simplificado de aglomeracién de particulas primarias de polvo para
formar estructuras mayores denominadas granulos. Generalmente, este
granulado se utiliza como producto intermedio en la fabricacion de
comprimidos y capsulas, aunque también puede ser empleado como
producto final’.

> En cuanto a la seleccién del aglutinante, y teniendo en cuenta que la
solicitud colombiana en tramite no restringe dichos compuestos mas que a
polimeros hidréfilos y/o lipdfilos, es importante indicar que en esta
granulacion por fusidn, la seleccion adecuada del agente aglutinante es un
aspecto de gran importancia, ya que permitira desarrollar tanto
formulaciones de liberacién inmediata como de liberaciéon controlada. Como
agentes aglutinantes se pueden emplear diferentes clases de polimeros®.

» No se puede sustentar una actividad inventiva de la elaboracién de una
formulacion farmacéutica convencional y reconocida en el estado de la
técnica, ni mucho menos en el hecho que una persona con conocimientos
en formulaciones de este tipo, seleccione los excipientes y los principios
activos adecuados para granularse bajo dicha técnica.

» La versatilidad de dicha técnica de formulacién depende, como ya
mencionamos, de las caracteristicas fisicoquimicas del principio activo, en
especial lo relacionado con su punto de fusién y su estabilidad a la
temperatura del proceso. De esta manera, los farmacos mencionados en
las reivindicaciones 1, 6 a 19 y 21 a 30 de la solicitud colombiana en tramite
no pueden sustentar novedad o nivel inventivo alguno, independientemente
de que hayan sido incluidos 0 no en este tipo de formulaciones con
anterioridad, dado que como vimos, su seleccién se reduce a que sus
caracteristicas fisicoquimicas favorezcan su estabilidad durante el proceso
de elaboracién del granulado por fusién, informacion que se obtiene durante
los ensayos de preformulacion y formulacion rutinarios en cualquier proceso

de formulacién farmacéutica.

Prueba de la versatilidad que dicha técnica de granulacién por fusion tiene en la
industria farmacéutica, puede hacerse evidente en diferentes publicaciones de
caracter cientifico, dentro de las cuales podemos mencionar las siguientes:

5 Tbid.
© Tbid.
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Experimental Design for a Granulation Process with “Priori” Criterias’.
Preparation and evaluation of diltiazem hydrochloride-gelucire 43/01 floating
granules prepared by melt granulation®.

Melt granulation using a twin-screw extruder: a case study®.

Properties of lipophilic matrix tablets containing phenylpropanolamine
hydrochloride prepared by hot-melt extrusion'®.

Formulation design of carbamazepine fast-release tablets prepared by melt
granulation technique'".

Preparation and characterisation of ibuprofen—poloxamer 188 granules
obtained by melt granulation'?.

Melt Granulation in A Laboratory Scale High Shear Mixer'®.

Alternative Granulation Technique: Melt Granulation.

» Existen productos comerciales que facilitan la preparacién de este tipo de
granulados por extrusion o por fusion como lo son Kollidon®® 'y
Plasdone®'® que basicamente esta compuesto por polimeros de N-
vinilpirrolidona, lo que implica una clara ausencia de nivel inventivo en
cuanto al uso de dicho polimero, como se menciona en la solicitud
colombiana, especificamente las reivindicaciones 6 a 8. Lo mismo ocurre
con la utilizacién de HPC y HPC, tal y como lo demuestra la publicacion

denominada “Hot-melt extrusion with poorly soluble drugs'”.

7 D. Vojnovic, M. Moneghini and F. Rubessa. Drug Development and Industrial Pharmacy. 1995, Vol. 21,
No. 7, Pages 823-831.

¥ Shyam Shimpi, Bhaskar Chauhan, K. R. Mahadik and Anant Paradkar. AAPS PharmSciTech. 2004 Volume
5, Number 3, 51-56, DOI: 10.1208/pt050343.

? Van Melkebeke B, Vermeulen B, Vervaet C, Remon JP. Int J Pharm. 2006 Dec 1;326(1-2):89-93. Epub
2006 Jul 10.

' Liu J, Zhang F, McGinity JW. Eur J Pharm Biopharm. 2001 Sep;52(2):181-90.

11 Beatrice Perissutti Corresponding Author Contact Information, E-mail The Corresponding Author, Fulvio
Rubessa, Mariarosa Moneghini, Dario Voinovich. International Journal of Pharmaceutics Volume 256, Issues
1-2, 30 April 2003, Pages 53-63.

12 Nadia Passerinia, Corresponding Author Contact Information, E-mail The Corresponding Author, Beatrice
Albertinia, Marisa L. Gonzalez-Rodriguezb, Cristina Cavallaria, Lorenzo Rodrigueza. European Journal of
Pharmaceutical Sciences. Volume 15, Issue 1, February 2002, Pages 71-78.

T Schaefer, P. Holm and H. G. Kristensen. Drug Development and Industrial Pharmacy. 1990, Vol. 16, No.
8 , Pages 1249-1277.

' Alan Royce, Jiwaji Suryawanshi, Udayan Shah and Krishna Vishnupad. Drug Development and Industrial
Pharmacy. 1996, Vol. 22, No. 9-10, Pages 917-924.

'3 http://www.pharma-ingredients.basf. com/Documents/ENP/Brochure/EN/G-
EMPMD?256_Kollidon_Polyvinylpyrrolidone _excipients_for_the_pharmaceutical _industry. pdf

' http://www.isppharmaceuticals.com/Literature/ISP-PH5770-Plasdone-Folder-VF.pdf

17 Referent: Prof. Dr. P. Kleinebudde. Tag der miindlichen Priifung: 27.06.2008. Pagina 4.
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» Los deméas excipientes mencionados (celulosa microcristalina,
crospovidona, estereato de magnesio y Aerosil®) resultan ser excipientes
cuya aplicacion como se indica en la solicitud en cuestion (relleno,
desintegrante, lubricante y derrapante) resultan aplicaciones reconocidas
por cualquier persona medianamente versada en la formulacion de
productos farmacéuticos, por lo cual las reivindicaciones 12 a 19 carecen
irrefutablemente de nivel inventivo.

» Respecto a los procesos de obtencidn de las formulaciones reivindicadas,
también es importante indicar que las técnicas para la elaboracién de
tabletas multicapa'® (reivindicaciones 21 a 30) asi como las
correspondientes para recubrir las tabletas'® (reivindicacion 28) también son
ampliamente reconocidas en el estado de la técnica.

> La publicacion internacional W0/2008/061622 publicada el 29 de mayo de
2008 revela absolutamente todas las caracteristicas técnicas esenciales de
las formulaciones expuestas por la solicitud colombiana en cuestidén; a
saber, la utilizacién de hemifumarato de alisquireno, en combinacién con
valsartan, en formulaciones orales tipo tableta que pueden ser obtenidas
por granulacion de fusién, en donde dichas tabletas pueden ser muiticapa
(lo que incluye bicapa) o recubiertas, e inclusive se hace mencién de los
mismos excipientes, por lo que irrefutablemente este documento es una
clara guia para cualquier persona medianamente versada en la formulacion
de productos farmacéuticos que pretenda obtener formulaciones como las
dispuestas en la solicitud colombiana en tramite.

» La patente americana US 2006/018960 publicada el 26 de enero de 2006
revela absolutamente todas las caracteristicas técnicas esenciales de las
formulaciones expuestas por la solicitud colombiana en cuestion; a saber, la
utilizacién de hemifumarato de alisquireno, en combinacién con valsartan,
en formulaciones orales tipo tableta que pueden ser obtenidas por
granulacién de fusién, en donde dichas tabletas pueden ser multicapa (lo
que incluye bicapa) o recubiertas, e inclusive se hace menciéon de los
mismos excipientes, por lo que irrefutablemente este documento es una

clara guia para cualquier persona medianamente versada en la formulacién

'® Vila Jato J.L. Tecnologia Farmacéutica, volumen II, pagina 144.
1° Ibid. Paginas 146 a 156.
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de productos farmacéuticos que pretenda obtener formulaciones como las
dispuestas en la solicitud colombiana en tramite.

lil. COMPLEMENTO DE INFORMACION.

Dado que la solicitud colombiana en cuestion reivindica formulaciones solidas tipo
comprimido bicapa, que buscan combinar alisquireno y valsartan, citamos otros
documentos que demuestran que con anterioridad se ha utilizado dicha
combinacién farmacoldgica con fines terapéuticos, veamos:

Aliskiren, An Orally Effective Renin Inhibitor, Provides Antihypertensive
Efficacy Alone And In Combination With Valsartan®.

Abstract:
BACKGROUND:

By blocking the renin-angiotensin-aldosterone system (RAAS) at its rate-limiting
step, renin inhibition may provide improved RAAS suppression. We investigated
the blood pressure (BP)-lowering effects of the oral direct renin inhibitor aliskiren,
alone or in combination with the angiotensin receptor blocker valsartan.

METHODS:

In this multicenter, randomized, placebo-controlled, 8-week trial, 1123 patients with
mild-to-moderate hypertension underwent a 3 to 4 week single-blind placebo run-in
and were then randomized in a modified factorial study design to receive once-
daily, double-blind oral treatment with placebo, aliskiren monotherapy (75, 150, or
300 mg), valsartan monotherapy (80, 160, or 320 mg), aliskiren and valsartan in
combination, or valsartan/hydrochlorothiazide (160/12.6 mg). The primary efficacy
variable was the change from baseline in mean sitting diastolic BP (DBP) at
endpoint.

RESULTS:

Once-daily oral treatment with aliskiren 300 mg significantly (P < .0001) lowered
mean sitting DBP and systolic BP (SBP) compared with placebo; aliskiren
monotherapy demonstrated a safety and tolerability profile comparable to placebo.
Changes in DBP and SBP were fitted to a first-order dose-response surface (lack-
of-fit test, P = .65), which showed that aliskiren and valsartan alone and in
combination produced dose-related reductions in DBP and SBP. Coadministration
of aliskiren and valsartan produced a greater antihypertensive effect than either
drug alone, comparable in magnitude to the effect of valsartan/hydrochlorothiazide,
with similar tolerability to the component monotherapies and to placebo.

CONCLUSIONS:

2 pool JL, Schmieder RE, Azizi M, Aldigier JC, Januszewicz A, Zidek W, Chiang Y, Satlin. Am J Hypertens.
2007 Jan;20(1):11-20.
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Aliskiren monotherapy provides antihypertensive efficacy and placebo-like
tolerability in patients with hypertension. Aliskiren and valsartan in combination
may provide additive BP-lowering effects with maintained tolerability.

Dual Inhibition Of The Renin System By Aliskiren And Valsartan?'.

Absttract: Although drugs that inhibit the renin system are known to lead to
modest increases in potassium concentrations,3 the Comment gives an
exaggerated picture of the risks associated with combined aliskiren/valsartan. As
we report, most potassium increases to above 5-5 mmol/L were transient, with
concentrations returning to normal at study end without any interruptions to
treatment. Potassium concentrations of 6-0 mmol/L. or more, the danger level
referenced in the Comment, were more common with placebo (six patients; 1%)
than combination treatment (two patients; 0-5%). In a previous study,4 only two of
118 patients who received the aliskiren/valsartan combination had potassium
concentrations above 5-5 mmol/L; none had concentrations above 6-0 mmol/L. We
also disagree with Birkenh&dger and Staessen that our findings have limited
generalisability. Although diastolic blood pressure was used for patients' selection,
the mean systolic blood pressure in all treatment groups at baseline ranged from
162-8 to 154-1 mm Hg, with 86-6% of patients having systolic blood pressure of
140 mm Hg or greater. 8-h ambulatory blood pressure monitoring was used to
exclude those with white-coat hypertension. Other baseline characteristics,
including age, ethnic origin, duration of hypertension, and the proportion of patients
with obesity and metabolic syndrome, indicate that our study population was
representative of hypertensive patients seen in clinical practice. Both diastolic and
systolic blood pressure were assessed as efficacy endpoints in the study. Finally,
the claim that this combination “is unlikely to make it to general practice or even to
primary prevention in specialist care” vastly overstates the issue of hyperkalaemia.
The requirement for biochemical monitoring with the aliskiren/valsartan
combination is no greater than that needed for patients receiving moderate diuretic
doses in combination with other classes of antihypertensive drugs. SO is the
recipient of grants-in-aid from Abbot Laboratories, Astra Zeneca, Aventis, Biovail,
Boehringer Ingelheim, Bristol Myers-Squibb, Forest Laboratories, GlaxoSmithKline,
Novartis, Merck, Pfizer, Sankyo Pharma, Sanofi Synthelabo, and Schering-Plough.
She is a consultant for Bristol Myers-Squibb, Daiichi Sankyo, Merck, Novartis,
Pfizer, Sanofi Aventis, and the Salt Institute. She is a member of the Board of
Directors for Encysive Pharmaceuticals. SAY has served as a speaker for Novartis.
SP, HF, JZ, and AS are employees of Novartis Pharmaceuticals and are therefore
eligible for Novartis stock and stock options. We thank Hui Fang for her
contribution to this letter.

Efficacy And Safety Of Combined Use Of Aliskiren And Valsartan In Patients
With Hypertension: A Randomised, Double-Blind Trial2.

Abstract:

Background

21 Suzanne Oparil a , Steven A Yarows b, Samir Patel ¢, Jack Zhang ¢, Andrew Satlin. The Lancet, Volume
370, Issue 9593, Pages 1126 - 1127, 29 September 2007.
22 Oparil S, Yarows SA, Patel S, Fang H, Zhang J, Satlin A. Lancet. 2007 Jul 21;370(9583):221-9.
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The aim of this study was to assess dual renin system intervention with the
maximum recommended doses of aliskiren and valsartan, compared with each
drug alone in patients with hypertension.

Methods

In this double-blind study, 1797 patients with hypertension (mean sitting diastolic
blood pressure 95—109 mm Hg and 8-h daytime ambulatory diastolic blood
pressure 290 mm Hg) were randomly assigned to receive once-daily aliskiren 150
mg (n=437), valsartan 160 mg (455), a combination of aliskiren 150 mg and
valsartan 160 mg (446), or placebo (459) for 4 weeks, followed by forced titration to
double the dose to the maximum recommended dose for another 4 weeks. The
primary endpoint was change in mean sitting diastolic blood pressure from baseline
to week 8 endpoint. Analyses were done by intention to treat. This trial is registered
at ClinicalTrials.gov with the number NCT00219180.

Findings

196 (11%) patients discontinued study treatment before the end of the trial (63 in
the placebo group, 53 in the aliskiren group, 43 in the valsartan group, and 37 in
the aliskiren/valsartan group), mainly due to lack of therapeutic effect. At week 8
endpoint, the combination of aliskiren 300 mg and valsartan 320 mg lowered mean
sitting diastolic blood pressure from baseline by 12-2 mm Hg, significantly more
than either monotherapy (aliskiren 300 mg 9-0 mm Hg decrease, p<0-0001;
valsartan 320 mg, 9-7 mm Hg decrease, p<0-0001), or with placebo (4-1 mm Hg
decrease, p<0-0001). Rates of adverse events and laboratory abnormalities were
similar in all groups.

Interpretation

The combination of aliskiren and valsartan at maximum recommended doses
provides significantly greater reductions in blood pressure than does monotherapy
with either agent in patients with hypertension, with a tolerability profile similar to
that with aliskiren and valsartan alone.

Con lo anterior, insistimos en la carencia de nivel inventivo, al menos en lo que a la
combinacién farmacolégica planteada se refiere.

Por otra parte, la solicitud de patente europea EP 1972335 publicada el 24 de
septiembre de 2008 (cuya solicitud se hizo el 23 de marzo de 2007) revela lo
siguiente:

(67)  The present invention relates to a pharmaceu-
tical formulation comprising aliskiren or a pharmaceuti-
cally acceptable salt thereof as the active ingredient,
wherein the parmaceutical formulation is present in a sol-
id dosage form suitable for oral administration based on

(...)
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[0010] In another embodiment of the present invention, there is provided a process for the manufacture of a phama-
ceutical formulation comprising:

_a) granulating aliskiren or a pharmaceutical salt thereof alone or in admixture with one or more excipients selected

b) optionally formulating the granulate obtained in ste
soft or hard gelatine capsules.

lls, lozanges, sachets,

(..)

[0013] Thus, according to the present mventlon heat is utilized during a process of preparing a pharmaceutical for-
mulation comprising P 2 pharmaceutically acceptable salt thereof to solve the above
mentioned problems, g stability issue _associated with wet
granulation process of the present invention is referred to herein as:
temperature. More specifically, the temperature used in the granulation p
50 to 70 °C, preferably 45 to 65 °C.

[0014] Hot-melt granulation means any granulation process where the drug and optional excipients are granulated
with binder which is in a molten state. Binder's melt can be obtained either by heating all components including the
binder in the bowl of the granulating equipment such as high shear mixer to the temperature of at least the meiting point
of the binder or by melting the binder in a mixture with other components by the heat formed by friction of particles while
mixing in the bowl of a mixer or by the pressure during the compaction of drug. in a special embodiment of the invention,

granulation techniques. The
i.e. granulation at elevated
the range of 40 to 90°C, e.g.

y

(.)

[0016] Preferably, the active ingredient is atleast one pharmmaceutically acceptable sait of aliskiren, and most preferably
Optionally, a diuretic, preferably hydrochlorothiazide (HCTZ) or indapamide is also included in

(..)

[0053] AT,-receptor antagonist for use in the combined formulation may be selected from the group consisting of
candesartan, ithesartan, losartan, olmesartan, telmisartan, § Mbr phamaceutically acceptable salts thereof.

(..)

Como se puede apreciar, en esta anterioridad se hace evidente la anticipacién de
la utilizacion del procedimiento conocido como “melt-granulation” para la
elaboracion de granulos que contienen alisquireno hemifumarato para su posterior
conversion a formulaciones farmacéuticas orales tipo tableta. Asi mismo anticipa la
combinacién de alisquireno con valsartan. En general contiene suficiente
informacion técnica (condiciones de elaboracién, excipientes, etc.) que resultan ser
una clara guia para una persona versada en la formulacién de productos
farmacéuticos, interesada en elaborar formulaciones del mismo tipo que las
reivindicadas por la solicitud colombiana en tramite.
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Por todo lo anterior, le solicito Sefior Superintendente, que analice los argumentos
citados con el rigor y detenimiento habituales y que decrete, ademas de la
negacion de la solicitud en comento, el archivo del citado expediente.

IV. ANEXOS.

% Copia de todos los documentos mencionados en el acéapite de
Complemento de informacién.

V. NOTIFICACIONES

El suscrito recibira notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta
ciudad. Tecnoguimicas S.A. las recibira en sus oficinas localizadas en la Calle 23
N° 7-39 de Cali.

Sefor Superintendente,
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with valsartan.
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Abstract

BACKGROUND: By blocking the renin-angiotensin-aldosterone system (RAAS) at
its rate-limiting step, renin inhibition may provide improved RAAS suppression. We
investigated the blood pressure (BP)-lowering effects of the oral direct renin
inhibitor aliskiren, alone or in combination with the angiotensin receptor blocker
valsartan.

METHODS: In this multicenter, randomized, placebo-controlled, 8-week trial, 1123
patients with mild-to-moderate hypertension underwent a 3 to 4 week single-blind
placebo run-in and were then randomized in a modified factorial study design to
receive once-daily, double-blind oral treatment with placebo, aliskiren
monotherapy (75, 150, or 300 mg), valsartan monotherapy (80, 160, or 320 mg),
aliskiren and valsartan in combination, or valsartan/hydrochlorothiazide (160/12.5
mg). The primary efficacy variable was the change from baseline in mean sitting
diastolic BP (DBP) at endpoint.

RESULTS: Once-daily oral treatment with aliskiren 300 mg significantly (P <
.0001) lowered mean sitting DBP and systolic BP (SBP) compared with placebo;
aliskiren monotherapy demonstrated a safety and tolerability profile comparable to
placebo. Changes in DBP and SBP were fitted to a first-order dose-response
surface (lack-of-fit test, P = .65), which showed that aliskiren and valsartan alone
and in combination produced dose-related reductions in DBP and SBP.
Coadministration of aliskiren and valsartan produced a greater antihypertensive
effect than either drug alone, comparable in magnitude to the effect of
valsartan/hydrochlorothiazide, with similar tolerability to the component
monotherapies and to placebo.

CONCLUSIONS: Aliskiren monotherapy provides antihypertensive efficacy and
placebo-like tolerability in patients with hypertension. Aliskiren and valsartan in
combination may provide additive BP-lowering effects with maintained tolerability.
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Dual inhibition of the renin system by aliskiren and valsartan

Suzanne Oparil &, Steven A Yarows b, Samir Patel ¢, Jack zhang ¢, Andrew Satlin ¢
We would like to clarify some aspects of our study (July 21, p 221)1 in light of the selective reporting of our findings in the
Comment by Willem Birkenhager and Jan Staessen.?

z« l S
e Ly

Full-size image {(16K) Download to PowerPoint

Although drugs that inhibit the renin system are known to lead to modest increases in potassium concentrations,3 the Comment
gives an exaggerated picture of the risks associated with combined aliskiren/valsartan. As we report, most potassium increases
to above 5-5 mmol/L were transient, with concentrations returning to normal at study end without any interruptions to
treatment. Potassium concentrations of 6-0 mmol/L or more, the danger level referenced in the Comment, were more common
with placebo (six patients; 1%) than combination treatment {two patients; 0-5%). In a previous study, only two of 118 patients
who received the aliskiren/valsartan combination had potassium concentrations above 5-5 mmol/L; none had concentrations
above 6-0 mmol/L.

We also disagree with Birkenhager and Staessen that our findings have limited generalisability. Although diastalic blood pressure
was used for patients’ selection, the mean systolic blood pressure in all treatment groups at baseline ranged from 152-8 to 154-1
mm Hg, with 86-6% of patients having systolic blood pressure of 140 mm Hg or greater. 8-h ambulatory blood pressure
monitoring was used to exclude those with white-coat hypertension. Other baseline characteristics, including age, ethnic origin,
duration of hypertension, and the proportion of patients with obesity and metabolic syndrome, indicate that our study
population was representative of hypertensive patients seen in clinical practice. Both diastolic and systolic blood pressure were
assessed as efficacy endpoints in the study.

Finally, the claim that this combination “is unlikely to make it to general practice or even to primary prevention in specialist
care” vastly overstates the issue of hyperkalaemia. The requirement for biochemical monitoring with the aliskiren/valsartan

combination is no greater than that needed for patients receiving moderate diuretic doses in combination with other classes of
antihypertensive drugs.

SO is the recipient of grants-in-aid from Abbot Laboratories, Astra Zeneca, Aventis, Biovail, Boehringer Ingelheim, Bristol Myers-
Squibb, Forest Laboratories, GlaxoSmithKline, Novartis, Merck, Pfizer, Sankyo Pharma, Sanofi Synthelabo, and Schering-Plough.
She is a consultant for Bristot Myers-Squibb, Daiichi Sankyo, Merck, Novartis, Pfizer, Sanofi Aventis, and the Salt Institute. She is
a member of the Board of Directors for Encysive Pharmaceuticals. SAY has served as a speaker for Novartis. SP, HF, JZ, and AS
are employees of Novartis Pharmaceuticals and are therefore eligible for Novartis stock and stock options. We thank Hui Fang
for her contribution to this letter.
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double-blind trial.
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Abstract

BACKGROUND: The aim of this study was to assess dual renin system
intervention with the maximum recommended doses of aliskiren and valsartan,
compared with each drug alone in patients with hypertension.

METHODS: In this double-blind study, 1797 patients with hypertension (mean
sitting diastolic blood pressure 95-109 mm Hg and 8-h daytime ambulatory
diastolic blood pressure > or =90 mm Hg) were randomly assigned to receive
once-daily aliskiren 150 mg (n=437), valsartan 160 mg (455), a combination of
aliskiren 150 mg and valsartan 160 mg (446), or placebo (459) for 4 weeks,
followed by forced titration to double the dose to the maximum recommended
dose for another 4 weeks. The primary endpoint was change in mean sitting
diastolic blood pressure from baseline to week 8 endpoint. Analyses were done by
intention to treat. This trial is registered at ClinicalTrials.gov with the number
NCT00219180.

FINDINGS: 196 (11%) patients discontinued study treatment before the end of the
trial (63 in the placebo group, 53 in the aliskiren group, 43 in the valsartan group,
and 37 in the aliskiren/valsartan group), mainly due to lack of therapeutic effect. At
week 8 endpoint, the combination of aliskiren 300 mg and valsartan 320 mg
lowered mean sitting diastolic blood pressure from baseline by 12.2 mm Hg,
significantly more than either monotherapy (aliskiren 300 mg 9.0 mm Hg

decrease, p<0.0001; valsartan 320 mg, 9.7 mm Hg decrease, p<0.0001), or with
placebo (4.1 mm Hg decrease, p<0.0001). Rates of adverse events and laboratory
abnormalities were similar in all groups.

INTERPRETATION: The combination of aliskiren and valsartan at maximum
recommended doses provides significantly greater reductions in blood pressure
than does monotherapy with either agent in patients with hypertension, with a
tolerability profile similar to that with aliskiren and valsartan alone.

Comment in
Lancet. 2007 Sep 29:370(9593):1126-7.

Lancet. 2007 Jul 21;370(9583):195-6.
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tical formulation comprising aliskiren or a pharmaceuti- ulation process, and to a process for manufacturing a
cally acceptable salt thereof as the active ingredient, pharmaceutical formulation.
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Description

Field of the Invention

[0001] The present invention relates to stable pharmaceutical compositions comprising a non-peptide orally effective
renin inhibitor in a solid dosage form, and to processes for preparing such compositions. In particular, the present
invention relates to dry granulation techniques using meltable excipients for preparing solid dosage forms of aliskiren
or pharmaceutically acceptable salts thereof.

Background of the Invention

[0002] Aliskiren is the first in a new class of potent, orally effective renin inhibitors for the treatment of hypertension
andthe hemifumarate salt thereof is registered underthe tradename Tekturna® by Novartis Pharmaceutical Corporation.
Chemically it is defined as (2S,4S,5S,7S)-5-amino-N-(2-carbamoyl-2-methylpropy!)-4-hydroxy-2-isopropyl-7-[4-
rnethoxy-3-(3-methoxypropoxy)-benzyl]-8-methylnonanamide hemifumarate. Aliskiren in the form of free base is repre-
sented by the following formula:

\OMO . : ﬁ/%NHa

6“/:\

Aliskiren, in particular its hemifumarate salt is disclosed in EP-A-G 678 503. The multistage synthesis known from EP-
A-0 678 503 was further improved in temms of the number of process steps, yield and industrial applicability as described
in e.g. EP-A-1 303 478, EP-A-1 215 201, Tetrahedron Letters 2000, 41 (51), 10085-10089, Tetrahedron Letters 2000,
41 (51), 10091-10094, Tetrahedron Letters 2005, 46 (37), 6337-6340, WO 02/02508, and WO 2006/024501.

[0003] Clinically, aliskiren targets the renin-angiotensin system (RAS) at the first and rate-limiting step by inhibiting
renin in the synthesis of angiotensin | and Il which results in reduced plasma renin activity. The mechanism and the
ability of aliskiren for the treatment of hypertension as monotherapy is therefore in contrary to the mechanisms known
for angiotensin converting enzyme inhibitors (ACE inhibitors) and angiotensin receptor blockers (ARBs). The synergistic
effects of aliskiren in combination with ACE inhibitors, ARBs, antidiabetics or diuretics are described in e.g. EP-A-1 341
533, EP-A-1 602 370, EP-A-1 507 558, US 2003/0114389, WO 03/099279, WO 2005/070406, and WO 2005/077418.
[0004] The physico-chemical characteristics render aliskiren difficult to formulate into a stable dosage form for oral
administration. In particular, the technological characteristics of aliskiren are non-optimal for direct compression of
powdered forms into tablets.

[0005] For example, WO 2005/089729 describes aliskiren as a highly hygroscopic material with a needle shaped
crystal habit, which has a negative influence on the bulk propetties of the drug substance, particle size distribution, bulk
denstty, flowability, wetting behavior, surface area and sticking tendency. The poor compression behavior, strong elastic
component and high dose of aliskiren are other hurdles in the formulation of a stable solid dosage form. It is also known
from WO 2005/089729 that water-based wet granulation procedures can not be used since aliskiren changes to an
amorphous state on its contact with water, which results in decreased stability of the product. On the other hand, WO
2005/089729 teaches that neither direct compression nor roller compaction can be used for routine production of a high
quality final product. In view of such problems the authors of WO 2005/083729 suggest a process for preparing a
formulation of aliskiren based on wet granulation of aliskiren using a mixture of organic solvents or a binder solution in
organicsolvents. The drawback of such a process is that residual solvents and impurities in the product of such granulation
may render the resulting formulation unstable and that drying steps are needed.

[0006] In solid dosage forms, surfactants have been widely shown to enhance drug dissolution rate. This may be due
to wetting effects resulting in increased surface area, effects on solubility and effective diffusion coefficients, or a com-
bination of these effects. The prior art relating to aliskiren describes the use of anionic surfactants such as organic acids,
and their physiologically tolerated salts of alkali metals or alkaline earth metals, which contain a hydrophobic substituent.
[0007] For example, EP-A-1 517 682 describes renin inhibitors, preferably aliskiren, as relatively large molecules
which are very readily soluble in water but have properties that suggest low oral bioavailability. Adding anion surfactants
to compositions containing said renin inhibitors is disclosed to increase oral bioavailability.

[0008] Thus, the specific physical and chemical properties and the high doses of aliskiren have been known to cause
problems in the preparation of formulations suitable for an effective oral administration. Hence, a need exists for formu-
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lations of aliskiren for effective oral delivery, which formulations provide for an appropriate disintegration time and/or
appropriate solubility and/or dissolution profile of the active principle. In addition, it is desirable to be able to prepare
such formulations by using an economical process which avoids the problems of the prior art as noted above, e.g. a
process without the need for drying steps and without the concern associated with the presence of residual solvents in
the formulation resulting from process, e.g. granulates and/or tablets.

Summary of the invention

[0009] In accordance with the present invention there is provided a pharmaceutical formuiation comprising aliskiren
ora pharmaceutically acceptable salt thereof as the active ingredient, wherein the pharmaceutical formulation is present
in a solid dosage form suitable for oral administration based on a granulate obtained by a hot-melt and solvent-free
granulation process.

[0010] In another embodiment of the present invention, there is provided a process for the manufacture of a phama-
ceutical formulation comprising:

a) granulating aliskiren or a pharmaceutical salt thereof alone or in admixture with one or more excipients selected
from binders, fillers, disintegrants, wetting agents and/or lubricants at elevated temperature and in the essential
absence of solvents;

b) optionally formulating the granulate obtained in step (a) into tablets, film-coated tablets, pills, lozanges, sachets,
soft or hard gelatine capsules.

[0011] The presentinvention also provides a pharmaceutical formulation as defined above for the treatment of hyper-
tension, congestive heart failure, angina, myocardial infarction, artherosclerosis, diabetic nephropathy, diabetic cardiac
myopathy, renal insufficiency, peripheral vascular disease, left ventricular hypertrophy, cognitive dysfunction, stroke,
headache and chronic heart failure.

[0012] Further preferred embodiments of the present invention are disclosed in the dependent claims attached to this
description.

[0013] Thus, according to the present invention heat is utilized during a process of preparing a pharmaceutical for-
mulation comprising a granulate containing aliskiren or a phamaceutically acceptable salt thereof to solve the above
mentioned problems, including the above-mentioned stability issue associated with wet granulation techniques. The
granulation process of the present invention is referred to herein as "hot-melt granulation, i.e. granulation at elevated
temperature. More specifically, the temperature used in the granulation process may be in the range of 40 to 90°C, e.g.
50 to 70 °C, preferably 45 to 65 °C.

[0014] Hot-melt granulation means any granulation process where the drug and optional excipients are granulated
with binder which is in a molten state. Binder's melt can be obtained either by heating all components including the
binder in the bow! of the granutating equipment such as high shear mixer to the temperature of at least the melting point
of the binder or by melting the binder in a mixture with other components by the heat formed by friction of particles while
mixing in the bow! of a mixer or by the pressure during the compaction of drug. In a specia! embodiment of the invention,
hot-melt granulation can be carried out by spraying the molten binder onto moving particles of other components of the
granulate including aliskiren or a salt thereof.

[0015] Furthermore, the process of the present invention is based on a granutation technique which is solvent-free so
that there is no need for drying steps in the preparation of the granulate and in particular no organic solvents are used
in the process. By "solvent-free” is meant that the granulation process of the present invention is conducted in the
essential absence of water and other solvents, in particular organic solvents such as those used in the prior art discussed
hereinabove.

[0016] Preferably, the active ingredient is atleast one phamaceutically acceptable salt of aliskiren, and most preferably
aliskiren hemifumarate. Optionally, a diuretic, preferably hydrochlorothiazide (HCTZ) or indapamide is also included in
the formulation.

Detailed Description of the Invention

[0017] In the following description, any reference to the term "aliskiren" is intended to include the pharmaceutically
acceptable salts thereof, and especially aliskiren hemifumarate.

[0018] The formulation of the invention is an oral solid dosage form based on a granulate obtained from a hot-melt,
solvent-free granulation process. The granulate obtained by the process of the present invention can be further formulated
into tablets, film coated tablets, pills, lozenges, sachets, soft and hard gelatin capsules.

[0019] The formulations of the invention are preferably provided in a solid unit dosage form, each dosage containing
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about 1-600 mg, more preferably about 75-600 mg, and even more preferably about 150-300 mg of aliskiren in its free
form, i.e. as base. In case the hemifumarate salt of aliskiren is used, a therapeutic dose of 75 mg, 150 mg, 300 mg and
600 mg of free aliskiren corresponds to 82.88 mg, 165.75 mg, 331.50 mg and 663.00 mg of aliskiren hemifumarate,
respectively.

[0020] The tem "unit dosage form" refers to physically discrete units suitable as unitary dosages for humans and
other mammals, each containing a predetemmined quantity of aliskiren calculated to produce the desired therapeutic
effect, in association with a suitable pharmaceutical excipient.

[0021]  Inthe following description of the process for preparing the phamnaceutical formulation of the present invention,
reference is made to intragranular excipients and extragranular excipients. The excipients used during the preparation
of the granulate are referred to herein as intragranular excipients, while the excipients which are added during the further
processing of the granulate into dosage forms such as tablets are referred to as extragranular excipients.

[0022] The invention is based on solid dosage forms containing agglomerated aliskiren particles, which as such have
inappropriate physical properties such as flowability, compressibility and physical stability, which particles are obtained
by a solvent-free granulation process using one or more binders characterized by a melting point which is at least 10
°C, preferably 20 °C and more preferably at least 25 °C lower than the melting point of aliskiren or its salt, optionally in
combination with one or more intragranular exicipients selected from fillers, disintegrants, wetting agents and/or lubri-
cants.

[0023] In a special embodiment of the invention where aliskiren hemifumarate is used as the active drug, the selected
binders are characterized by having a melting point in the range between 40 to 90°C, preferably between 45 to 65 °C.

[0024] Typical binders for use in the present invention can be selected from the group of polyethylenglycols with
molecular weights of 1,500 to 20,000 such as PEG 4,000, PEG 6,000, poloxamers with molecular weights in the range
of 5,000 to 20,000 such as Poloxamer 188, Poloxamer 237, Poloxamer 338 or Poloxamer 407 commercialy available
as Pluronic® or Lutrof® types, C4-C4 fatty acid esters of polyoxyglicerides of Gelucire® type, C4-C,4 fatty acid esters of
polyethylene glycole, esters of glycerol with organic carboxylic acid such as glycerol mono and distearate, glycerol
behenate, sugar esters such as sucrose stearate, sucrose palmitate or sucrose laurate.

[0025] The mass ratio between the drug and a binder in the granulate is in the range 9.5:0.5to 1:1, preferably 9:1t0 2:1.
[0026] As an intragranular filler, spray-dried lactose, microcrystalline cellulose (MCC), corn or potato starch, prege-
latinized starch, mannitol may be used in an amount of 5-40 w/w %, preferably 10-30 w/iw % calculated on the total
composition of granulate.

[0027] Intragranular disintegrants comprise crospovidone, crosslinked carboxymethylcellulose, sodium carboxymeth-
yistarch, low substituted hydroxypropylcellulose (L-HPC) in an amount of 0.5-20 w/w %, preferably 1-10 w/w % calculated
on the total composition of granulate. Optionally, a disintegrant with an average particle size smaller than 80. pm can
be used in the inner phase of granulate. The preferred disintegrant in such a case is crospovidone with average particle
size 10-60 um, especially preferred is the crospovidone type Polyplasdone® XL 10 produced by ISP.

[0028] Wetting agents for intragranular use comprise sodium alkyl sulphates such as sodium lauryl sulphate, sorbitan
derivatives such as polysorbate 80, polysorbate 60 or a combination thereof in an amount of 0.5-10 w/w %, preferably
1-5 w/w %, based on the total composition of granulate.

[0029] As an intragranular lubricant, talc, metal stearates such as magnesium, calcium, sodium, aluminium or zinc
stearate can be used in anamount of 0.1-5 w/w %, preferably 0.2-2 w/w % calculated on the total composition of granulate.
[0030] Aliskiren can be incorporated into the granulate in the form of the free base or pharmaceutically acceptable
salt in a weight fraction of 30-90 w/w%, preferably 35-80 w/w%, based on the total weight of the granulate. The hemi-
fumarate salt of aliskiren is preferred.

[0031] Mixing of the excipient(s) with aliskiren may be effected in a conventional device used for mixing of powders,
e.g. a motionless (passive) mixer, fluidized bed mixer, diffusion mixer, biconic diffusion mixer, uniconic mixer, biconic
mixer, turbular mixer, cubic mixer, planetary mixer, Y-shaped mixer, v-shaped mixer and preferably high-shear mixer.

[0032] The agglomeration (granulation) step is performed in the essential absence of solvents. In one of the embod-
iments of the invention, granulation is performed by roller compaction of a mixture of aliskiren or its pharmaceutically
acceptable salt such as hemifumarate salt with binder with melting point in the range of 40 to 90°C, preferably 45-65 °C
and optional other excipients selected from intragranular fillers, disintegrants, wetting agents and/or lubricants.

[0033] Pharmaceutical formulations of the present invention can comprise any crystal or amorphous form of aliskiren
and/or any crystal or amorphous form of salts thereof including hydrates and/or solvates.

[0034] The oral dosage form of the present invention, can also be formulated with aliskiren in the form of needle
shaped crystals, wherein the ratio of crystal length : crystal width may be about 10:1 1 or larger, or with crystals having
a length : width ratio of from about 1:1 to <10:1, preferably from about 1:1 to 5:1,

[0035] Final crystals of aliskiren or salts thereof can be obtained by techniques well known in the art, such as milling,
crystallization, suspending or different ways of drying using each referred step alone or in combination with each other.
Milling or processing in any other way which can further reduces particle size and/or change the ratio of the crystal
dimensions can be selected and used by a person skilled in the art. For the milling purposes air jet mill, ball mill or
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hammer mill are commonly used as milling equipment. An average particle size of active drug used in the present
pharmaceutical formulation is in the range between 0.2 wm and 400 wm, preferably between 5 pm and 300 wm and
most preferably between 10 um and 150 pm.

[0036] The average particle size is determined with a Malvern Mastersizer MS 2000 instrument. Usually, 100-800 mg
of substance are dispersed in 5-8 ml of dispersant. According to manufacturer’s information, the Malvern Mastersizer
allows for a measurement of particle size distributions within the range of 20 nm to 2000 m, with a precision of better
than 0.5%. Particle sizes are determined by measuring the angular distribution of laser light scattered by a homogeneous
suspension of particles. The size distribution is determined from the light scattering data using the theory of light scattering
developed by Gustav Mie.

[0037] In another embodiment of the invention, aliskiren or a phamaceuticaly acceptable salt thereof such as the
hemifumarate salt is mixed with other intragranular excipients, where the binder with melting point in the range of 40 to
80°C, preferably 45-65 °C is added directly to the mixture of drug and excipients or is added in melted form during the
granulation.

[0038] The granulation process can be performed either by in-situ melting of binder in a granulation bow! such as a
high shear mixer, or by spraying melted binder on the mixture of drug and excipients in granulation equipment such as
a high shear mixer or fluid bed granulator adjusted for hot-melt granulation. After granulation, the cooled mass is sieved
through a sieve with mesh opening size of 0.5 to 2 mm, preferably 0.71 to 1.4 mm and mixed with extragranular excipients.
[0039] In a special embodiment of the invention, aliskiren or a pharmaceuticaly acceptable salt thereof can be gran-
ulated by a hot-melt extrusion process, wherein the mixture of drug, binder having a melting point in the range of 40 to
80 °C, preferably 45-65 °C and optional other excipients selected from intragranular fillers, disintegrants, wetting agents
and/or lubricants is heated to at least the melting temperature of a binder and extruded. Obtained extrudates are being
cut and optionally spheronized into spherical granules, which can be further coated by a film coating and later filled into
capsules or sachets or compressed into tablet cores.

[0040] The granulate is incorporated into solid dosage forms such as tablets, film coated tablets or capsules in amount
of 20-99 w/w %, preferably 40 to 30 w/w % based on the total weight of solid dosage form.

[0041] The solid dosage forms of the present invention can further comprise at least one extragranular excipient.
Extragranular excipients can be selected from fillers such as starches like corn starch or pregelatinized starch, com-
pressible sugar, dextrin, dextrose, powdered cellulose, microcrystalline cellulose, silicified microcrystalline cellulose,
lactose in a monohydrate or spray dried form, direct compressible mannitol, calcium hydrogen phosphate, disintegrants
such as sodium or calcium carboxymethylcellulose, crospovidone, crosslinked carboxymethyl cellulose, low substituted
hydroxypropyl cellulose, alginic acid, sodium alginate, glidants such as colloidal silicon dioxide, talc, magnesiumtrisilicate
and lubricants such as metal stearates comprising magnesium, calcium, sodium, aluminium or zinc stearate, hydrogen-
ated castor oil, talc, sodium stearyl fumarate, stearic acid, polyethylene glycols (PEG) with average molecular weight
higher than 3000, i.e. PEG 6000, PEG 8000.

[0042] The ratio of intra and extragranular amounts of disintegrators can be in the range of 2:1 to 1:9, preferably 1:1
to 1:5. Combinations of intra and/or extragranular disintegrators can also be used.

[0043] It has been found that compressibility can be further improved by using granulated microcrystalline cellulose
(MCC) in the outer phase (extragranularly) as filler. Granulated microcrystalline cellulose can be obtained either by a
process of extrusion spheronization using PEG, such as PEG 4000, as a binder, wherein the ratio of PEG:MCC of 2:1
to 1:9, or by wet granulation of MCC with aqueous solutions of water soluble polymers such as methylcellulose (MC),
hydroxyethylcellulose (HEC), hydroxypropylcellulose (HPC), hydroxypropylmethytcellulose (HPMC) or povidone (PVP)
as binders in the ratio of binder:MCC of 1:4 to 0.25:9.75

[0044] The granulate containing aliskiren or a pharmaceutically acceptable salt therecf, which granulate may be
obtained by one of the above-mentioned methods can be formulated into capsules or tablets directly or after mixing with
extragranular excipients (in accordance with procedures well-known to one of ordinary skill in the the field of pharma-
ceutical technology). Tablet cores can be further coated with a coating containing one or more water soluble polymers
selected from cellulose ether, polyvynil alcohol, methacrylate copolymers such as low viscosity types (with viscosity of
2 % water solution 2-20 cp) of HPMC, polyviny! alcohol (PVA), hydroxypropylcellulose (HPC), aminoalkyl methacrylate
copolymer {Eudragit®E), antitacking agent selected from talc or glycerol monostearates, pigments such as metal oxides.
Preferred are coatings with lower water vapour permeability such as those based on PVA or aminoalkyl methacrylate
copolymer.

[0045] The concentration of aliskiren in the form of its free base or its phamaceutically acceptable salt in the final
dosage form such as tablet or capsule can be in the range 20 to 90 wiw %, preferably 30 to 60 w/w %.

[0046] Asthe presence of water can influence physical transformation of crystalline aliskiren into the amorphous state
resultingin decreased chemical stability, the use of excipients in intraand extragranular phases with low moisture content
is preferred.

[0047] In order to achieve optimal functionality and to ease the swallowing of the tablets by patients, especially older
ones, coating of the tablets is preferred and appropriate tablet shape, preferably oblong is selected such that the length
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to width ratio is between 1.5 and 3, preferably between 1.8 and 2.6.

[0048] The size of tablets is defined also by the tablets’ weight. In order to optimize their size, the weight of tablets
should be in the range of 100-250 mg, 200-500 mg and 400-1000 mg containing 75, 150 and 300 mg, respectively, of
aliskiren.

[0048] In the process of the invention as described above, the compression of granulate, in particular to cores/tablets,
can be effected using an automatic rotary compressing machine from different manufacturers of equipment for use in
pharmaceutical industry. Aliskiren formulations can further contain a diuretic such as hydrochlorothiazide or indapamide.
Hydrochlorothiazide or indapamide, if added, can be present exclusively within the granulate, or they can be added
exclusively as extragranular phase after the granulation, or they can be divided between the granulate and extragranular
phases. The optional additional amount of hydrochlorothiazide in these formulations is preferably 5-50 mg, preferably
10-30 mg per dosing unit. Any combinations of these amounts are possible, i.e. the ratio of aliskiren (preferably aliskiren
hemifumarate) to hydrochlorothiazide (mg:mg) may preferably be 75:12.5, 75:25, 150:12.5, 150:25, 300:12.5, 300:25,
600:12.5, and 600:25. In case indapamide is used as a diuretic in fixed combinations, 0.5 to 3 mg, preferably 1.25 mg
of indapamide is combined with 75, 150, 300 or 600 mg aliskiren (free base).

[0050] The pharmaceutical formulations of the present invention may also comprise aliskiren or pharmaceutically
acceptable salts thereof in combination with at least one therapeutic agent selected from the group of antihypertensives,
lipid regulators and antidiabetics.

[0051] A compound from the group of antihypertensives may be selected from the group consisting of angiotensin
converting enzyme (ACE) inhibitors, angiotensin receptor blockers (ARBs), AT,-receptor antagonists, calcium-channel
blockers (CCBs) and antiadrenergics.

[0052] For example, ACE inhibitors may be selected from the group consisting of captopril, enalapril, lisinopril, tran-
dolapril, cilazapril, ramipril, fosinopril, perindopril or a pharmaceutically acceptable salt thereof.

[0053] AT,-receptor antagonist for use in the combined formulation may be selected from the group consisting of
candesartan, irbesartan, losartan, olmesartan, telmisartan, valsartan or pharmaceutically acceptable salts thereof.
[0054] The calcium channel blocker may be selected from the group consisting of amlodipine, diltiazem, felodipine,
nifedipine, nitrendipine and verapamil and salts thereof.

[0055] From the group of B-adrenergic blockers compounds like acebutol, atenolol betaxolol, bisoprolol, metoprolol,
and pharmaceutically acceptable salts can be selected. As mixed o-and B-adrenergic blockers carvedilol may be included
in the formulation.

[0056] Lipid regulators for combination with aliskiren in the formulation of the present invention can be selected from
of 3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase inhibitors such as lovastatin, simvastatin, pravastatin,
atorvastatin, fluvastatin, cerivastatin, rosuvastatin, and salts thereof.

[0057] The antidiabetic agent may be selected from the group of sulfonyl urea, meglitinides (such as nateglinide,
repaglinide) and pharmaceutically acceptable salts thereof, thiazolidinediones {such as pioglitazone, rosiglitazone) and
pharmaceutically acceptable salts thereof, alpha glucosidase inhibitors, incretin mimetics, or biguanides such as met-
formin or the like and the phamaceutically acceptable salts thereof.

[0058] Colorants/opacifiers for use in the present invention include organic dyes and their lakes, inorganic colors and
natural colors, including water soluble colors and water-insoluble colors (pigments).

[0059] Different materials from each group can also be combined in defined ratios. Film coating suspensions can also
be used as ready-to-use preparations, which are commercially available.

[0060] Film coating dispersions can be prepared by using different vehicles (solvents, such as water, alcohols, ketones,
esters, chlorinated hydrocarbons and mixtures thereof. A preferred solvent is water.

[0061] Particularly preferred is @ composition of the coating suspension comprising, in terms of wt.-% based on the
dry material, 1-99 % (preferably 1-95 %) polymer, 1-30 % (preferably 1-7.0 %) plasticizer, 2-30 % (preferably 5-25 %)
antitacking agent and 0.1-20 % (preferably 0.1-10 %) colorant/opacifier.

[0062] Conventional equipment for applying a coating, such as a Wurster coating system or conventional coating pans
can be used.

[0063] Any pharmaceutical composition may be prepared and stored in a packaging material usually chosen by those
of ordinary skill in the art of maintaining stability of active drugs. Decreased moisture permeability of primary packaging
material is preferred in order to diminish moisture sorption by aliskiren containing dosage forms to avoid any changes
in drug stability. Low moisture permeable primary packaging materials such as aluminium or polychloro-3-fluorcethylene
homopolymer/PVC laminate can be used with the thickness in the range 10 to 40 pm in case of Al/Al blisters and 10 to
110 pm in case of Al-polychlore-3-fluoroethylene homopolymer/PVC laminate blisters. Optionally, dosage forms con-
taining aliskiren or its pharmaceutically acceptable salt can be packed into primary packaging with desiccant. Desiccant
can be placed inside the packaging unit together with aliskiren dosage units such as tablets and/or in the closure system
or can be incorporated into the walls of the primary packaging unit.

[0064] According to a preferred embodiment, contact between the phammaceutical composition and environmental
oxygen may be reduced or suppressed by either packaging the phamaceutical composition under reduced pressure,
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packagingin an inert gas atmosphere, using a coating affording protection and stability of the pharmaceutical composition
to environmental influences, or by using a packaging wherein the contact between the pharmaceutical composition and
oxygen is reduced by the means of oxygen absorbers.

[0065] An atmosphere with reduced oxygen content or reduced oxygen partial pressure may be obtained by the use
of an atmosphere of reduced pressure, e.g. by creating a partial vacuum by means of a suitable pump or by partial
freezing or liquefying the atmosphere, by the use of an inert gas atmosphere, wherein as an inert gas nitrogen or argon
may be used, or by the use of absorbents. Suitable absorbents may be selected from the group of commercially available
absorbents such as humidity-activated oxygen absorbers, ultraviolet-radiation-activated absorbers, radiation-activated
absorbers, microwaves-radiation-activated absorbers, absorbers activated by a combination of activation processes or
absorbers without necessity of activation. Examples of commercially available absorbers are Ageless™ (Mitsubishi Gas
Chemical), ATCO (Standa Industry), FreshPax™ (Multisorb Technologies), O-Buster™ (Hsiao Sung Non-Oxygen Chem-
ical Co), Biotika Oxygen Absorber (Biotika) and the like.

[0066] The invention also provides a stabilized package of aliskiren which is provided with a space for trapping and
disposal of free oxygen. Moreover, if the active compounds of the present composition are exhibited to a reduced oxygen
partial pressure, the formulation is preferably enclosed in a substantially gas exchange non-permeable material and an
atmosphere with reduced oxygen partial pressure is contained in the packaging. The substantially gas exchange non-
pemeable package is preferably selected from the group consisting of an Al/Al blister, an Al-polychloro-3-fluoroethylene
homopolymer/ PVC laminate blister.

[0067] Aliskiren or its salt dissolves rapidly from the solid dosage forms produced according to the present invention.
More than 20%, 40% and 70% of the dose is dissolved in 10, 20 and 30 minutes, respectively, as determined by using
the USP Basket Method (100 rpm, 500 mL of 0.1 M hydrochloric acid, 37+0.5 °C, UV or HPLC detection). The absolute
amount of excipients and their ratios is dependent on the desired properties of the solid oral dosage form and/or crystal
properties of the active drug. According to the crystal properties of the given batch of the active drug and to comply with
the desired dissolution profile of the active drug the absolute amount and the ratio of excipients may be defined by the
person skilled in the art by routine experimentation

[0068] The following examples illustrate the invention and are not intended to restrict the scope of the invention in any
way.

Examples
[0069]
Table 1: Composition of Granulate of Examples 1-5

Ingredients (in %) EX.1% | EX.2% | Ex.3% | Ex.4% | Ex.5%
Aliskiren hemifumarate 65 50 55 73 60
Macrogol 4000 (PEG 4000) 20 / / / /
Poloxamer 188 (Lutrol® F68) / 20 / / /
Poloxamer 407 (Luiro!® F127) / / 15 / /
Gelucire® 50/13 / / / 20 /
Gelucire® 44/14 / / / / 25
Polyplasdone® XL10* (crospovidone) | 5 / / / /
Polyplasdone® XL (crospovidone)** | / 7 5 2 1
Avicel PH101 10 23 25 5 14
*... av. Particle size < 80pm
**... av. Particle size > 80pm

[0070] The granulate was prepared according to the following steps:

Step 1.  Aliskiren hemifumarate was mixed together with ex-cipients as stated in Table 1 in a Collette Gral 10 double
p p
jacket bowl (volume of bowl: 10 L} at room temperature for approx. 5 minutes. Total mass of powder in the
bowl was 800 g.
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water in the jacket with cold tap water.

The obtained granulate was milled and sieved.

Table 2: Composition of Granulate of Examples 8-13

The temperature of the water in the heating/cooling jacket was increased to 3 °C above metting point of the
binder material used and the mixture was mixed using appropriate impeller and chopper speed until the

The granulate in the bow! was cooled down to room temperature at low speed mixing by replacing the hot

Ingredients (in %) Ex6% | Ex7% | Ex8% | Ex.9% | EX10% | Ex11% | Ex.12% | Ex.13%
Aliskiren 60 60 57 55 55 50 63 65
hemifumarate

Macrogol 4000 (PEG | 10 10 10 20 / / / /
4000)

Poloxamer 188 / / / / 20 / / /
{Lutro/® Fg8)

Poloxamer 407 / / / / / 20 / /
(Lutrol® F127)

Gelucire® 50/13 / / / / / / 10 /
Gelucire® 44/14 / / / / / / / 10
Crospovidone / / / 5 2 5 2 1
Sodium 5 / / / / / / /
carboxymethyl starch

L-HPC / 10 / / / /
Crosslinked / / 8 / / / / /
carboxymethyl

cellulose

Avicel PH105 25 20 25 20 23 25 25 24

2/_.

[0071] The granulate was produced according to the following steps:

Step 1:

Step 2:

Step 3:

The components according to the composition of examples 6-13 as stated in Table 2 were mixed together
in Collette Gral 75 double jacket bowt (volume of bowl: 75 L) at room temperature for approx. 5 minutes. Total
mass of powder in the bow! was 8 kg.

The obtained mixture was compacted on a Bephex roller compactor.

The compacted material was milled and sieved.

Table 3: Composition of granulate: composition of Examples 14-16

Ingredients (in %) Ex. 14 % Ex. 15 % Ex. 16 %

Aliskiren hemifumarate 65 63 52

Macrogol 4000 (PEG 4000)* 20 / /

Poloxamer 407 (Lutrol® F127)* | / / 20

Gelucire® 50/13* / 20 /

Crospovidona 5 2 3 ,\/g
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(continued)
Ingredients (in %) Ex. 14 % Ex. 15% Ex. 16 %
Avicel PH112 10 25 25

* corresponding binder is added in Step 2

[0072] The granulate was produced according to the following steps:

Step 1:  Aliskiren hemifumarate was mixed together with the excipients as stated in Table 3 excluding the binder in
Collette Gral 10 double jacket bowl (volume of the bowl: 10 L) at room temperature for approx. 5 minutes.
Total mass of powder in the bow! was 800 g.

Step2:  The temperature of the water in heating/cooling jacket was increased to temperature of the melting point of
the binder and the melted binder at melt temperature 5 °C above its melting point was sprayed into the powder
mixture using appropriate impeller and chopper speed. After all binder was sprayed the mixing was continued

until the suitable granulate was obtained.

Step3: The granulate in the bowl was cooled down to room temperature at low speed mixing by replacing the hot

water in the jacket with cold tap water.

Step 4:  The obtained granulate was milled and sieved.

Example 17

[0073] 828.75g of aliskiren hemifumarate, 70 g L-HPC and 260 g of Avicel PH 113 were mixed in a bag and transferred
to Glatt GPCG-3 fluid bed granulator equipped with a suitablé heat isolated 1.0 mm top spray nozzle. The fluidized
powder mixture was granulated by spraying 300 g of Poloxamer 188 melt heated to 70 °C at an appropriate spraying
rate to obtain the granulate. After all binder had been sprayed, the process was stopped and the obtained granulate

was sieved.

Examples 18-22

[0074] This example illustrates the preparation of a mixture for tableting (suitable for 2000 tablets in theory) each

containing 150 mg of aliskiren in the form of free base:

[0075] All components were mixed in an appropriate biconical mixer transferred to Killian Pressima 8 and pressed

Ingredients (amountsing) | Ex.18/g | Ex. 19/g | Ex.20/g | Ex.21/g | Ex.22/g
Granulate from Ex. 1 562.5 - - - -
Granulate from Ex. 2 - 663.0 - - -
Granulate from Ex. 8 - - 581.6 - -
Granulate from Ex. 15 - - - 625.9 -
Granulate from Ex. 17 - - - - 579.5
MCC (Avicel PH 112) 150.0 95.0 120.0 122.5 100.0
Pregelatinized starch 55.5 - 51.4 - 68.5
L-HPC LH11 30.0 30.0 35.0 40.0 40.0
Colloidal silicon dioxide 4.0 4.0 40 4.0 40
Magnesium stearate 8.0 8.0 8.0 8.0 8.0
Total 800.0 800.0 800.0 800.0 800.0

into 400 mg oblong tablets.

[0076] The following examples illustrate the preparation of film coated tablets containing 165.75 mg aliskiren hemifu-
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marate (equivalent to 150 mg free base):

Example 23:

[0077] 1500 tablet cores from example 19 were coated in a laboratory perforated coating drum by a water dispersion
of Opadry® Il HP (HPMC based) white containing 30.0 g of dry substance. The coated tablets were dried. Weight of film
coated tablets is 420.0 mg.

Example 24:

[0078] 2000 tablet cores produced according to example 19 were coated in a laboratory perforated coating drum by
a water dispersion of Opadry® AMB (PVA based coating) white containing 50.0 g of dry substance. The coated tablets
were dried. Weight of film coated tablets is 425.0 mg.

{0079] The following examples illustrate the preparation of mixtures for tableting for aliskiren tablets containing 300
mg aliskiren in the form of free base:

Table 4: Composition of Tablet Mixtures of Examples 25 and 26

Ingredients Ex. 25/ g Ex. 26/ g

Granulate according to Ex. 4 681.2 -
Granulateaccordingto Ex. 12 - 789.3
MCC (Avicel PH 112) 156.8 300.0
Spray dried lactose 80.0 199.2
Crospovidone 60.0 69.0
Colloidal silicon dioxide 4.0 75
Magnesium stearate 8.0 15.0
Total 990.0 1380.0

[0080] All components were mixed in a plastic bag and compressed into oblong tablets containing 300 mg aliskiren.
Average tablet weight of tablets produced according to examples 25 and 26 are 660 and 920 mg, respectively.

Example 27

[0081] 1500 tablet cores produced according to example 25 were coated in a laboratory perforated coating drum by
a water dispersion of Opadry® AMB (PVA based coating) white containing 60.0 g of dry substance. The coated tablets
were dried. Weight of film coated tablets was 700.0 mg.

Table 5: Composition (expressed in mg) of aliskiren film coated tablets produced according to Example 23:

Ingredeints

Strength of tablets 75" mg 7.50* mg 300" mg 600*"mg
Aliskiren hemifumarate 82.88 165.76 331.50 663.00
Microcrystalline cellulose 61.88 123.75 247.50 495.00
Poloxamer 188 33.15 66.30 132.60 265.20
Crospovidone 11.60 23.20 46.40 92.80
Low substituted HPC 7.50 15.00 30.00 60.00
Colloidal silicon dioxide 1.00 2.00 4.00 8.00
Magnesium stearate 2.00 4.00 8.00 16.00
Total weight of tablet core 200.00 400.00 800.00 1600.00
Opadry Il HP 10.00 20.00 40.00 80.00
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(continued)

Ingredeints

Total weight of coated tablet 210.00 420.00 840.00 1680.00

*calculated as the corresponding amount of aliskiren free base

Claims

10.

11.

12

13.

14.

A pharmaceutical formulation comprising aliskiren or a pharmaceutically acceptable salt thereof as the active ingre-
dient, wherein the phamaceutical formulation is present in a solid dosage form suitable for oral agministration based
on a granulate obtained by a hot-melt and solvent-free granulation process.

A phamaceutical formulation according to claim 1, wherein at least one excipient selected fromthe group consisting
of binders, fillers, disintegrants, wetting agents and/or lubricants is present in the formulation.

A pharmaceutical formulation according to claim 2, wherein the at least one excipient comprises a binder having a
melting point of at least 10°C lower than the melting point of the aliskiren or a pharmaceutically acceptable salt.

A pharmaceutical formulation according to any of the preceding claims, wherein the mass ratio between the drug
and the binder in the granulate is in the range 0f 9.5: 0.5t0 1 : 1.

Apharmaceutical formulation accordingto any of the preceding claims, wherein the size of the granulesis0.1to2mm.

A phamaceutical formulation according to any of the preceding claims, wherein aliskiren or a pharmaceutical salt
thereof is used in the form of crystals.

A pharmaceutical formulation according to claim 6, wherein the crystals have an average particle size in the range
between 0.2 pm and 400 pm.

A pharmaceutical formulation according to any of the preceding claims, wherein the aliskiren crystals have a ratio
of crystal length to crystal width of 10 : 1 or larger; or a ratio of crystal length to crystal width of 1 : 1to 5: 1.

A pharmaceutical formulation according to any of the preceding claims, wherein a diuretic is present as additional
active ingredient.

A pharmaceutical formulation according to any of the preceding claims, wherein as additional active ingredient one
or more of an antihypertensive, a lipid regulator and an antigiabetic is present.

A pharmaceutical formulation according to claim 9 claims, wherein the diuretic is hydrochlorothiazide (HCTZ) or
indapamide.

A process for the manufacture of a pharmaceutical formulation according to any of claims 1to 11 comprising:

a) granulating aliskiren or a pharmaceutical salt thereof alone or in admixture with at least one excipient selected
from binders, fillers, disintegrants, wetting agents and/or jubricants at elevated temperature and in the essential
absence of solvents;

b) optionally formulating the granulate obtained in step (a) into tablets, film-coated tablets, pills, lozanges,
sachets, soft or hard gelatine capsules.

A process for the manufacture of a pharmaceutical formulation according to claim 12, wherein the temperature used
in step (a) is in the range of 40 to 90 °C.

A pharmaceutical formulation according to any of claims 1 to 11 or obtained by a process according to claim 12 or
claim 13 for the treatment of hypertension, congestive heart failure, angina, myocardial infarction, artherosclerosis,
diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency, peripheral vascular disease, left ventricular
hypertrophy, cognitive dysfunction, stroke, headache and chronic heart failure.
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Use of a pharmaceutical formulation according to any of claims 1to 11 or obtained by a process according to claim
12 or claim 13 for the manufacture of a medicament for the treatment of hypertension, congestive heart failure,
angina, myocardial infarction, artherosclerosis, diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency,
peripheral vascular disease, left ventricular hypertrophy, cognitive dysfunction, stroke, headache and chronic heart
failure.
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