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25 ng. particle size distribution, bulk density, flowability, wetting behavior, surface area and sticking
tendency. Moreover, aliskiren is highly hygroscopic. After contact with water and removal of
the water, the drug substance polymorphism changes to an amorphous state, which shows
inferior stability compared to the crystalline state. The combination of these hurdies makes a
standard tablet manufacturing process extremely difficult. A solid oral dosage form of
Aliskiren is described in WO2005/089729.
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A preferred amount of a glidant, especially of colloidal silicon

di oxi de, ranges fromabout O to 5, nore preferably 0.4 to 2.0, nost
pr ef er abl yWO2@7{147536 8, % by wei ght per unit dosage for ®CTIER2EEHISETON
a further glidant, such as talc, can be present preferably in anmounts
of about 0 to 5, nore preferably 0.3 t@g.2.0, nost preferably 0.4 to
1.8, %by weight per unit dosage form A preferred anmount of a

| ubricant, especially of My stearate, ranges fromabout 0.8 to 1.8,
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convent i 9P 3 B9-aand &rantr tative control of the release of the
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coatability, desirably fast disintegration times and thus high dissolution rates time. The

actual values for the hardness are dependent on the size of the oral dosage form. For oral



The weight ratio of conponent (b) to the disintegrant preferably
ranges fromabout 0.1:1 to about 1:1, nore preferably from about
0.1:1 to AdUW7/M4776L. Most preferably, the weight rati 8CTEPHBGLUEL76
0.2-0.6:1. The weight ratio of conponent (b) to the glidants
preferably ranges fromabout 0.8:1 to-@bout 3:1, nore preferably from
about 1:1 to about 2:1. Most preferably, the weight ratio is about
1.1-1.5:1. The weight ratio of conponent (b) to the |ubricant

prefer abha/sa@alﬂgﬁ.% Wit rﬁ@@fﬁnsmréa BaQe@QerHe f@e%camfe?erwd%ﬁg@,@ra bE{/REh
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conventional in the art. The additives comonly used in confectioning

may be e%lddy@diomesfew AFCOFRIso the prgper dveatianadpvidmtor Bie admdnigtradion of

i nvent i offeigBtivad ;ﬁgreeieﬁtsn bR&IativER SHRAWrAGEHT & sQch@nﬁﬁﬁr&r%s@raﬁh sHeeage
form accordl n resent invention. Thu the present invention

provi des 'ﬂ"ﬁ?ﬁ%@%’%ng%r YHETRRGu e Oral dasage f%m?o‘fqtﬂ” e stRaRRIN {Pe of

the pr esﬁﬂﬂudtxﬂwﬁfﬁcbmmhg%tdﬁ@e k)., A6raimolied yaags i)codvdriionapatiagral | v
effective anpy 4} E'k or a pharmaceutically acceptable salt

t her eof , &) 5% %'P'QB’éL{W Sé?ﬁ[—'gfcﬁf ective anount of hydrochl orot hi azi de
(HCTZ), and WD 2007/ 147596PCT/ EP2007/ 005476 - 15 - c)a hydrophilic
filler sHledetresd effedive@mouotiobGhsrdpattieally@fiectiveaniziuntiréfors to e @odynt ahd

addi ti vege Wk |@gr9c§|@tﬂl6|r Qhérﬂgvﬂidhgjré'ltg or Fe'dzlceqrtﬂé ?l%gf’esg %?fﬁletc'oﬂ&tlon being

granulate; T11) ranul out er

exci pi erifested W)wmhwﬁem@mleﬁ@z 9'[ wa%www@s maﬂlamlm@twondlts@r al
dosage as a core tablet; and v) optionally coating a resulting core
tabl et tmisgirate oRa Fhérma@@ﬂfcﬁ!ﬂ( dczbptable saibtherddr, @aRSSg NBS phparedli®dMeknner

osnpe, o Poked boramly 55 shhaBla PP ARk 2L £ oh EbminEoge ©

descri bed before. The resul ting fornulation shows the follow ng

advantages: A rel ativel h drug, | oadi ng may easily be achi eved
The for ai?ﬂdé‘iqh!?ﬁOtB‘PZ‘f’%lﬂ Y qf‘ﬁfag iciagpRiIghdp Hﬁ?!g’én ‘%e‘@%"f‘%mé’

friabi | iHypertéHs®nnt egration time, dissolution rate etc. is possi bI e,
The sticking tendency and poor flow of the drug substance is reduced

toam W B4 ¥oral dosage form comprises a capsule or more preferably a tablet or a film-coated
tablet.

A solid orat dosage form according to the invention comprises additives or excipients that are
suitable for the preparation of the solid oral dosage form according to the present invention.
Tabletting aids, commonly used in tablet formulation can be used and reference is made to
the extensive literature on the subject, see in particular Fiedler's “Lexicon der Hilfstoffe”, 4th
Edition, ECV Aulendorf 1996, which is incorporated herein by reference. These include, but
are not limited to, fillers, binders, disintegrants, lubricants, glidants, stabilising agents, fillers
or diluents, surfactants, film-formers, softeners, pigments and the like.



A robust manufacturing process of the DP is achieved; Scale-up of
formul ati on and process resulting in a reproducible DP performance is
achi eved; Ve @074 ci ent stability to achi eve a reasoREBIER260H@I5H76
life is achieved. The excipients nay be distributed partly in the

i nner (granular) phase and partly in ttge outer phase, which is the
case in the described invention. Mcrocrystalline cellulose (filler)
and CROSPOVI DONE (disintegrant) are preferably partly in the inner
and part lya bR é?hﬁo%fmm%%esollg\é%l Eo%ge(fé}h{%wdz 39 ﬁr@g’ér}f iBhion

part of the inner phase, being during at1on
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granul at # Aqueous wet granul ation means that the granulation
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granul at L t] n
e h@ﬂ éﬁg‘ék na&g.t. t% gf?@@d&é&gﬁ% é&i{) gPH{ﬁ éf%]nt%&%tnl"% aﬁérac% Clig £

i sopr opaglsiant, @inglesol uti on of PVP in the before nentioned mixtures. A
preferred m xture of ethanol and water ranges from about 50/50 to
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the art, QER Rr I [ e on
e& 08 %gﬂé@u’]"‘l (ﬁlgi MG d?e Dok 39 célﬁﬁjosfé Qarc}“ﬁ | zeg&%é

in a high-shear m xer ranul ation, dryrng

dryer, rAaGuwPhqsPhate s eomainations of these é"“bﬂ%@frbmdﬁﬁrm@sﬁﬁqff@dl nt o



Due to the high hygroscopicity and water sensitivity of aliskiren

Wi th respect to changes in polynorphism the use of water has

pr ef er abl W@ goip@47a%0i ded i n order to prevent the drug ABEPZMTESATEOM
changes in pol ynorphi smfor the above stated reasons (anorphous
state, inferior chemcal stability). Agsolution for said problemis
to apply an organic filmcoating process. The filmcoat preferably
consists of HPMC as the polyner, iron oxide pignents, titanium
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Aliskirenl i CTzZz 150 / 25 Aliskiren/HCTZ 150 / 12.5 Aliskiren
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The present invention likewise relates to a solid oral dosage form comprising a
therapeutically effective amount of aliskiren, or a pharmaceutically acceptable salt thereof, a
therapeutically effective amount of HCTZ and a hydrophilic filler selected from a
carbohydrate or combinations thereof, a disintegrant and a further filler as additives. Further
additives include, but are not limited to, binders, lubricants, glidants, stabilising agents,
diluents, surfactants, film formers, pigments, softeners and antitacking agents and the like.
The amounts of the active ingredient and further additives are preferably those as defined

herein above or below.

The present invention likewise relates to a solid oral dosage form comprising a
therapeutically effective amount of aliskiren, or a pharmaceutically acceptable salt thereof, a
therapeutically effective amount of HCTZ and a hydrophilic filler selected from a
carbohydrate or combinations thereof, a disintegrant, a further filler and a lubricant as
additives. Further additives include, but are not limited to, binders, glidants, stabilising
agents, diluents, surfactants, film formers, pigments, softeners and antitacking agents and
the like. The amounts of the active ingredient and further additives are preferably those as

defined herein above or below.

The present invention likewise relates to a solid oral dosage form comprising a
therapeutically effective amount of aliskiren, or a pharmaceutically acceptable salt thereof, a
therapeutically effective amount of HCTZ and a hydrophilic filler selected from a
carbohydrate or combinations thereof, a disintegrant, a further filler, a lubricant and a glidant
as additives. Further additives include, but are not limited to, binders, stabilising agents,
diluents, surfactants, film formers, pigments, softeners and antitacking agents and the like.
The amounts of the active ingredient and further additives are preferably those as defined

herein above or below.

The present invention likewise relates to a solid oral dosage form comprising a
therapeutically effective amount of aliskiren, or a pharmaceutically acceptable salt thereof, a
therapeuticaily effective amount of HCTZ and a hydrophilic filler selected from a
carbohydrate or combinations thereof, a disintegrant, a further filler, a lubricant, a glidant and
a binder as additives. Further additives include, but are not limited to, stabilising agents,
diluents, surfactants, film formers, pigments, softeners and antitacking agents and the like.
The amounts of the active ingredient and further additives are preferably those as defined

herein above or below.



1420 14.20 PVP K30 PH in gran. lig. 3.00 6.00 6.00 Ethanol denat.
wth 5% | sopropanol 2 Total Aliskiren granulate 141.10 282. 20
282. 20 HCWO givaimiibet e PCT/EP2007/005476
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One or more of these additives can be selected and used by a person skilled in the art
having regard to the particular desired properties of the solid oral dosage form by routine

experimentation and without any undue burden.

The amount of each type of additive employed, e.g., glidant, binder, disintegrant, filler or
diluent and lubricant or film coat may vary within ranges conventional in the art. Thus, for
exampie, the amount of lubricant may vary within a range of from 0.2 to 5% by weight, in
particutar, for Mg stearate from 0.5 to 2.0% by weight, e.g., from 0.8 to 1.5% by weight; the
amount of binder may vary within a range of from 0 to about 20% by weight, e.g., from 2 to
4% by weight; the amount of disintegrant may vary within a range of from 0 to about 20% by
weight, e.g., from 8 to 13% by weight; the amount of additional filler or diluent may vary
within a range of from 0 to about 80% by weight, e.g., from 20 to 35% by weight; whereas
the amount of glidant may vary within a range of from 0 to about 5% by weight, e.g. from 0.4
to 2% by weight; and the amount of film coat may vary within a range of 0 to 20 mg/cm?, e.g.

4 to 7 mglcm?®.

It is a characteristic of the present solid oral dosage forms that they contain only a relatively
small amount of additives given the high content of the active agent. This enables the
production of physically small unit dosage forms. The total amount of additives in a given
uncoated unit dosage may be about 70% or less by weight based on the total weight of the
solid oral dosage form, more particularly about 65% or less. Preferably, the additive content
is in the range of about 50 to 64% by weight, more particularly, the additive content ranges
from about 55 to about 63% by weight.

A preferred amount of a further filler, especially of microcrystalline cellulose, ranges from
about 20 to 35, more preferably 22 to 33, % by weight per unit dosage form. This amount of
filler can contribute to a desired hardness of the oral dosage form.

A preferred amount of a binder, especially of PVP K 30, ranges from about 2 to 4, more
preferably 2.1 to 3.2, % by weight per unit dosage form.

A preferred amount of a disintegrant, especially of CROSPOVIDONE, ranges from about 0
to 20, more preferably 8 to 14, most preferably 9 to 13, % by weight per unit dosage form.
Due to the use of the component (c), the amount of disintegrant can be controfled

advantageously so as to avoid an undesirable disintegration profile, in particular to avoid a



Hydr ochl or ot hi azi de 12.50 25.0 12.50 Lactose nonohydrate 25.00 50.0
25. 00 Wheat starch 24.50 49.0 24.50 Talc 4.15 8.3 4.15 Silica,
col | oi dal veaRsuAn&Iaes 3. 50 7.0 3. 50 Magnesi um st ear at e 0.P8F/EP2007/005476
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too high amount of disintegrant that can have a negative impact on the fater aqueous

coating.

A preferred amount of a glidant, especially of colloidal silicon dioxide, ranges from about 0 to
5, more preferably 0.4 to 2.0, most preferably 0.6 to 1.8, % by weight per unit dosage form.,
In addition a further glidant, such as talc, can be present preferably in amounts of about O to
5, more preferably 0.3 to 2.0, most preferably 0.4 to 1.8, % by weight per unit dosage form.

A preferred amount of a lubricant, especially of Mg stearate, ranges from about 0.8 to 1.8,
more preferably 1.0 to 1.5, % by weight per unit dosage form.

The amounts provided herein for the additives apply equally for the uncoated unit dosage

form as well as the final coated unit dosage form.

A preferred amount of a film coat, especially of HPMC 3 ¢ps, ranges from about 4 to 7

mg:’cm2 per unit dosage form.

Preferred amounts of component (a) and additives are further shown in the illustrative

Examples.

The absolute amounts of each additive and the amounts relative to other additives is
similarly dependent on the desired properties of the solid oral dosage form and may also be
chosen by the skilled artisan by routine experimentation without undue burden, For
example, the solid oral dosage form may be chosen to exhibit accelerated and/or delayed
release of the active agent with or without quantitative contro! of the release of active agent.

Thus, where accelerated release is desired a disintegrant such as crosslinked PVP, e.g.,
those products available under the registered trade marks POLYPLASDONE XL or
KOLLIDON CL, in particular, having a molecular weight in excess of 1,000,000, more
particularly, having a particle size distribution of less than 400 microns or, preferably, less
than 74 microns, or comprising reactive additives (effervescent mixtures) that effect rapid
disintegration of the tablet in the presence of water, for example so-called effervescent
tablets that contain an acid in solid form, typically citric acid, which acts in water on a base
containing chemically combined carbon dioxide, for example sodium hydrogencarbonate or

sodium carbonate, and releases carbon dioxide.



0.7 0.35 Water, purified 2 - Total HCTZ granul ate 70.00 140. 00
70. 00 External phase PVP XL 18.00 36.00 35.50 AVI CEL P11102 22.00
44.00 30. 500 2007/147596 PCT/EP2007/005476
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Whereas if delayed release is desired one may employ coating technology for
multiparticulates (e.g. pellets, minitablets), wax matrix systems, polymer matrix tablets or

polymer coatings or other technologies conventional in the art.

Quantitative control of the release of the active agent can be achieved by conventional
techniques known in the art. Such dosage forms are known as oral osmotic systems (e.g.

OROS), coated tablets, matrix tablets, press-coated tablets, multilayer tablets and the like.

In a solid oral dosage form preferred additives are microcrystalline cellulose,
hydroxypropylceliulose, crosslinked PVP, PVP, PEG, CMC-Na or CMC-Ca, Mg stearate, Ca
stearate or Al stearate, anhydrous colloidal silica, talc, titatium dioxide and iron oxide
pigments. The amounts of additive employed will depend upon how much active agent is to
be used. The stearate, e.g., Mg stearate is preferably employed in amounts of 0.8 to 1.8%
by weight. Whereas the silica is preferably employed in an amount of from 0.4 to 2.0% by

weight.

The amount of aliskiren in the form of the hemi-fumarate thereof within the total weight of the
uncoated unit dosage form ranges, preferably, from about 83 to about 663 mg, most
preferably, the amount of aliskiren hemi-fumarate is about 83, about 166 or about 332 mg

per unit dosage form.

The weight ratio of component (a) to the binder preferably ranges from about 8:1 to about
25:1, more preferably from about 11:1 to about 15:1. Most preferably, the weight ratio is
about 13.5-14:1.

The weight ratio of component (a) to the disintegrant preferably ranges from about 2:1 to
about 4:1, more preferably from about 2.5:1 to about 3.7:1. Most preferably, the weight ratio
is about 3.2-3.4:1.

The weight ratic of component (a) to the glidants preferably ranges from about 5:1 to about
80:1, more preferably from about 6:1 to about 40:1. Most preferably, the weight ratic is
about 9-32:1.

The weight ratio of component (a) to the lubricant preferably ranges from about 20:1 to
about 50:1, more preferably from about 22:1 to about 38:1. Most preferably, the weight ratio
is about 24-36:1.



Silica, colloidal anhydrous 0.90 1.80 1.80 My-Stearate 3.00 6.00 5.00
Total core 255.00 510.00 425.00 Coat Basi ¢ prem x bl ack 0.000
0. 000 0. OOBOREKN1475pF emi x red 0. 000 PCT/EP2007/005476
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The weight ratio of component (b} to the binder preferably ranges from about 0.2:1 to about
5:1, more preferably from about 0.3:1 to about 3:1. Most preferably, the weight ratio is about

0.5-2:1.

The weight ratio of component (b) to the disintegrant preferably ranges from about 0.1:1 to
about 1:1, more preferably from about 0.1:1 to about 0.7:1. Most preferably, the weight ratio
is about 0.2-0.6:1.

The weight ratio of component (b) to the glidants preferably ranges from about 0.8:1 to about
3:1, more preferably from about 1:1 to about 2:1. Most preferably, the weight ratio is about
1.1-1.5:1.

The weight ratio of component (b) to the lubricant preferably ranges from about 1:1 to about
6:1, more preferably from about 1.1:1 to about 4:1. Most preferably, the weight ratio is about
1.2-3.8:1.

The solid oral dosage forms according to the present invention may also be in the form of
film-coated tablets or dragées in which case the solid oral dosage form is provided with a
coating typically a polymer like HPMC, PVP or the like, sugar, shellac or other film-coating
entirely conventional in the art. Attention is drawn to the numerous known methods of
coating employed in the art, e.g., spray coating in a fluidized bed, e.g., by the known
methods using apparatus available from Aeromatic, Glatt, Wurster or Hiittlin, in a perforated
pan coater, e.g., by the known methods using aparatus from Accela Cota, Giatt, Driam or
others, or other methods conventional in the art. The additives commonly used in

confectioning may be employed in such methods.

A further embodiment of the present invention is a process for the manufacture of a solid

oral dosage form according to the present invention.

Thus, the present invention provides a process for the manufacture of a solid oral dosage

form of the present invention comprising:

i} granulating

a) atherapeutically effective amount of Aliskiren, or a pharmaceutically acceptable

salt thereof,

b)  a therapeutically effective amount of hydrachlorothiazide (HCTZ), and



0.027 0.000 Basic prem x white 13.000 17.397 16. 000 Basi c prem X

yel |l ow 0. 000 0.576 0.000 Total coat 13.00 18.00 16.00 Total FCT

268. 00 523yQeuaa4s0 -21 - Conpositions of aliskiren BOUWEREU{/ISED

base) and HCTZ 12.5 or 25 ng tablets in ng/unit dosage strength (ng]
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c) a hydrophilic filler selected from the carbohydrates or a combination thereof;

and additives with a granulation liquid;

it} drying a resulting granulate;

iii) mixing the dried granulate with cuter phase excipients;

iv) compressing a resulting mixture to form a solid oral dosage as a core tablet; and
v) optionally coating a resulting core tablet to give a film-coated tablet.

This process has been found to be the best way of manufacturing suitabie aliskiren + HCTZ

solid oral dosage forms, especially tablets, in contrast to other methods described before.

The resulting formulation shows the foilowing advantages:

- Arelatively high drug loading may easily be achieved:;

« The formulation of tablets with sufficient hardness, resistance to friability, disintegration
time, dissolution rate etc. is possible;

« The sticking tendency and poor flow of the drug substance is reduced tc a minimum;

+ A robust manufacturing process of the DP is achieved;

- Scale-up of formulation and process resulting in a reproducible DP performance is
achieved; and

« Sufficient stability to achieve a reasonable shelf life is achieved.

The excipients may be distributed partly in the inner (granular) phase and partly in the outer
phase, which is the case in the described invention. Microcrystalline cellulose (filler) and
CROSPOVIDONE (disintegrant) are preferably partly in the inner and partly in the outer
phase, PVP K 30 (binder), preferably only part of the inner phase, being the binder during
granulation. Colloidal silicon dioxide (glidant) and Mg stearate (lubricant) are preferably
partly in the inner and partly in the outer phase . Talc (glidant) is preferably only in the inner

phase.

The inner phase excipients, e.qg., filer, binder and disintegrant, the hydrophilic filler and the
drug substance are mixed and granulated to form the granular or inner phase. Preferably,
two granular phases are obtained separately, one containing component (a), the other
containing component (b). Component (c) is preferably present in the granular phase

containing component (b).



Aliskirenn-1CTZ 300 / 25 Aliskiren/HCTZ 30012.5 Aliskiren granul ate
Al'i skiren hem fumaratel 331.50 331.50 AVI CEL P1-1102 180.50 180.50
PVP K30 PRvQ 200004752 00 PVP- XL 28.40 28.40 PVP 1(30 PH iraTgr20m7/0054T.
12.00 12.00
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The granulation of each phase preferably takes place by aqueous or organic wet
granulation. Preferably the granular phase containing component (a) undergoes organic wet
granulation and/or the the granular phase containing component (b) undergoes agueous wet
granuiation. Aqueous wet granulation means that the granulation liquid is or contains water,
whereby preferably the granulation takes place in the presence of starch glue as a
granulation fiquid. The granulation liquid for the organic wet granulation can be ethanol, a
mixture of ethanol and water, a mixture of ethanol, water and isopropanol, or a solution of
PVP in the before mentioned mixtures. A preferred mixture of ethanol and water ranges
from about 50/50 to about 99/1 (% w/w), most preferably it is about 94/6 (% wiw). A
preferred mixture of ethanol, water and isopropanol ranges from about 45/45/5 to about
98/1/1 (% wiwiw), most preferably from about 88.5/5.5/6.0 to about 91.5/4.5/4.0 (% wiwiw).
In a preferred embodiment, the granulation is effected by an ethanolic solution of the binder

and additional ethanol.

The granulate is dried and preferably sieved. If the granular phase is provided as two
separate granular phases, the two are preferably mixed together prior to addition of the outer

phase excipients.

- The outer phase containing, e.g., disintegrant, filler, glidant and lubricant, is screened to the
dried granulate and mixed. The mixture is compressed into tablets (cores). The cores may

optionally be coated with a film-coat.

The granulate phase is defined as the inner phase, the excipients added to the granulate are

defined as the outer phase of the tabletting mixture.

The invention likewise relates to a process for the preparation of solid oral dosage forms as
described herein above. Such solid oral dosage form may be produced by working up
components as defined herein above in the appropriate amounts, to form unit dosage forms.

Preferably, the additives in step (i} are selected from a filler, a disintegrant, a glidant, a
lubricant and a binder; and the outer phase excipients in step (iii} are selected from a filler, a

disintegrant, a lubricant and a glidant.

Attention is drawn to the numerous known methods of granulating, drying and mixing
employed in the art, e.g., spray granulation in a fluidized bed, wet 'granulation in a high-shear
mixer, melt granulation, drying in a fluidized-bed dryer, mixing in a free-fall or tumble

blender, compressing into tablets on a single-punch or rotary tablet press.



Et hanol denat. with 5% |sopropanol 2  Total Aliskiren granul ate
564. 40 564.40 HCTZ granul ate Hydr ochl or ot hi azi de 25.0 12. 50 Lactose
nonohydr atWeO 3@70472%. 00 Wheat starch 49.0 24.50 Talc PCT/EP2007/005476
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The manufacturing of the granulate can be performed on standard equipment suitable for
aqueous or organic granulation processes. The manufacturing of the final blend and the

compression of tablets can also be performed on standard equipment.

For example, step (i) may be carried out by a high-shear granulator, e.g., Coliette Gral; step
(i) may be conducted in a fluid-bed dryer; step (iii) may be carried out by a free-fall mixer
(e.g. container blender, tumble blender); and step (iv} may be carried out using a dry
compression method, e.g., a rotary tablet press.

As described above, the core tablets may then be optionally film-coated.

Due to the high hygroscopicity and water sensitivity of aliskiren with respect to changes in
polymorphism, the use of water has preferably to be avoided in order to prevent the drug
substance from changes in polymorphism for the above stated reasons (amorphous state,
inferior chemical stability). A solution for said problem is to apply an organic film-coating

process.

The film-coat preferably consists of HPMC as the polymer, iron oxide pigments, titanium
dioxide as coloring agent, PEG as softener and talc as anti-tacking agent. The use of
coloring agents or dyes may serve to enhance the appearance as well as to identify the
compositions. Other dyes suitable for use typically include carotinoids, chlorophyll and

lakes.

The film coating conditions have to assure that the tablet cores do not take up considerable
amounts of moisture and that the drug substance within the tablets does not closely get into
contact with water droplets. This is achieved by process parameter seftings that reduce the
amount of humidity which gets onto the tablet cores.

The solid oral dosage forms of the present invention are useful for lowering the blood
pressure, either systolic or diastolic or both. The conditions for which the instant invention is
useful include, without limitation, hypertension (whether of the malignant, essential, reno-
vascular, diabetic, isolated systolic, or other secondary type), congestive heart failure, an-
gina (whether stable or unstable), myocardial infarction, artherosclerosis, diabetic nephro-
pathy, diabetic cardiac myopathy, renal insufficiency, peripheral vascular disease, left ven-
tricular hypertrophy, cognitive dysfunction (such as Alzheimer's) and stroke, headache and

chronic heart failure.



8.3 4.15 Silica, colloidal anhydrous 7.0 3.50 Magnesium stearate 0.7
0.35 Water, purified 2 - Total HCTZ granul ate 140.00 70.00 External
phase PWFO X071475%0 72. 00 AVI CEL PH102 61. 00 PCT/EP2007/005476
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The present invention likewise relates to a method of treating hypertension (whether of the
malignant, essential, reno-vascular, diabetic, isolated systolic, or other secondary type),
congestive heart failure, angina {(whether stable or unstable), myocardial infarction,
artherosclerosis, diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency,
peripheral vascular disease, left ventricular hypertrophy, cognitive dysfunction, e.g.,
Alzheimer's, stroke, headache and chronic heart failure comprising administering to an
animal, including human patient, in need of such treatment a therapeutically effective solid

oral dosage form according to the present invention.

The present invention likewise relates to the use of a solid oral dosage form according to the
present invention for the manufacture of a medicament for the treatment of hypertension
(whether of the malignant, essential, reno-vascular, diabetic, isolated systolic, or other
secondary tybe), congestive heart failure, angina (whether stable or unstable), myocardial
infarction, artherosclerosis, diabetic nephropathy, diabetic cardiac myopathy, renal
insufficiency, peripheral vascular disease, left ventricular hypertrophy, cognitive dysfunction,

e.g., Alzheimer's, stroke, headache and chronic heart failure.

The present invention likewise relates to a pharmaceutical composition for the treatment of
hypertension (whether of the malignant, essential, reno-vascular, diabetic, isolated systolic,
or other secondary type), congestive heart failure, angina (whether stable or unstable),
myocardial infarction, artherosclerosis, diabetic nephropathy, diabetic cardiac myopathy,
renal insufficiency, peripheral vascular disease, left ventricular hypertrophy, cognitive
dysfunction, e.g., Alzheimer's, stroke, headache and chronic heart failure, comprising a solid

oral dosage form according to the present invention.

Ultimately, the exact dose of the active agent and the particular formulation to be
administered depend on a number of factors, e.g., the condition to be treated, the desired
duration of the treatment and the rate of release of the active agent. For example, the
amount of the active agent required and the release rate thereof may be determined on the
basis of known in vitro or in vivo techniques, determining how long a particular active agent
concentration in the blood plasma remains at an acceptable level for a therapeutic effect.

The above description fully discloses the invention including preferred embodiments thereof.
Moadifications and improvements of the embodiments specifically disclosed herein are within
the scope of the following claims. Without further elaboration, it is believed that one skilled

in the art can, using the preceding description, utilize the present invention to its fullest



61.00 Silica, colloidal anhydrous 3.60 3.60 My-Stearat 10.00 9.00
Total core 850.00 780.00 Coat Basic prem x black 0.000 0.078 Basic
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extent. Therefore, the Examples herein are to be construed as merely illustrative and not a
limitation of the scope of the present invention in any way.



Basic prem x yellow 2.080 0.000 Tot al
876.00 806.00 1 salt factor
Exanpl e 2:WEidsin of 150/ 25 ng fornul ation

coat 26.00 26.00 Total FCT

1.1.05 2 renoved during processing

22 - RETERUSYIISK6216

(202 - 226) thickness nmean [M]5.8 friability [40.4 Disint. tine
21 Exanple 3: Evaluation of-2Z6112.5 ng fornul ation

[min]19 -

paraneter| 75/12.5 ng D sint.

Example 1: Formulations

time [mn]

Compositions of aliskiren 75 or 150 mg (free base) and HCTZ 12.5 or 25 mg tablets in

mg/unit.
Aliskiren/HCTZ Aliskiren/HCTZ Aliskiren/HCTZ
dosage strength [mg]
75/12.5 1501725 1507125
Aliskiren granulate
Aliskiren hemifumarate’ 82.875 165.75 165.75
AVICEL PH102 45125 90.25 90.25
PVP K30 PH 3.00 6.00 6.60
PVP-XL 7.10 14.20 14.20
PVP K30 PH in gran. lig. 3.00 6.00 6.00
Ethanol denat. with 5% . ) )
Isopropanol 2
Total Aliskiren granulate 141.10 282.20 282.20
HCTZ granulate
Hydrochlorothiazide 12.50 250 12.50
Lactose monohydrate 25.00 500 25.00
Wheat starch 24.50 43.0 24 50
Talc 415 83 4.15
Silica, colloidal anhydrous 3.50 7.0 3.50
Magnesium stearate 0.35 0.7 0.35
Water, purified * - -
Total HCTZ granulate 70.00 140.00 70.00
External phase
PVP XL 18.00 36.00 35.50
AVICEL PH102 22.00 4406 30.50
Silica, coltoida! anhydrous 0.0 1.80 1.80
Mg-Stearate 3.00 6.00 5.00
Total core 255.00 510.00 425.00
Coat
Basic premix black 0.000 0.000 0.000
Basic premix red 0.000 0.027 0.000
Basic premix white 13.000 17.397 16.000
Basic premix yellow 0.000 0.576 0.000
Total coat 13.00 18.00 16.00
Total FCT 268.00 528.00 441.00

1

salt factor 1.1.05

2 removed during processing



hardness [N] 105 (102- 108) thickness nmean [mm 3.4 friability r/010.6
Disint. time [mn]13- 14 Exanple 4: Eval uation of 300125 ny

formul at i O¥O 2WaEA er hardness [N thickness nmean [ mPCTEPHBTPISET
[Vol Disint. time [mn] 300/25 ng 213 (198 - 230) 7.4 0.2 20 - 21
Exanpl e 5: Evaluation of 150/12.5 ng f&k1mul ati on paramneter hardness
[N] thickness nean [mm] friability 1% Disint. tinme [mn]

Compositions of aliskiren 300 mg (free base) and HCTZ 12.5 or 25 mg tablets in mg/unit

Aliskiren/HCTZ Aliskiren/HCTZ

dosage strength [mg]
300/25 300/12.5

Aliskiren granulate
Aliskiren hemifumarate’ 331.50 331.50
AVICEL PH102 180.50 180.50
PVP K30 PH 12.00 12.00
PVP-XL 28.40 28.40
PVP K30 PH in gran. liq. 12.00 12.00
Ethano! denat. with 5% } ;
Isopropanol
TotalAliskiren granulate 564.40 564.40
HCTZ granulate
Hydrochlorothiazide 250 12.50
Lactose monohydrate 50.0 25.00
Wheat starch 49.0 24 .50
Tale 8.3 4.15
Silica, colloidal anhydrous 7.0 3.50
Magnesium stearate 07 0.35
Water, purified 2 - -
Total HCTZ granulate 140.00 70.00
External phase
PVP XL 71.00 72.00
AVICEL PH102 61.00 61.00
Silica, colloidal anhydrous 3.60 3.60
Mg-Stearal 10.00 9.00
Total core 850.00 780.00
Coat
Basic premix black 0.000 0.078
Basic premix red 0.052 ¢.062
Basic premix white 23.868 25860
Basic premix yellow 2.080 0.000
Total coat 26.00 26.00
Total FCT 876.00 806.00

' salt factor 1.1.05
2 removed during processing

Example 2: Evaluation of 150/25 mg formulation

parameter 150/25 my



150/ 12.5 ng 198 (184 - 214) 5.7 0.2 18 - 20 Exanple 6: Evaluation of
300/12.5 ng fornul ati on paranmeter hardness [N thickness nean [ m]
friabilityWQo7pi’dtnt. tine [nmin] 300112.5 ng 215 ( 198CI/ERFV]/GIT
0.2 19 - 20 - 23 - Exanple 7: Evaluation of 300125 ny fornul ation
Bat chBatch hardness [I11]193 (174 - 21B)2-

hardness {N] 2186 (202 - 226)
thickness mean [mm) 58
friability [%] 0.4

Disint. time [min] 19 - 21

Example 3: Evaluation of 76/12.5 mq formulation

parameter 75/12.5 mg
Disint. ime [min])

hardness [N] 106 (102 - 108)
thickness mean [mm) 34
friability [%} . 0.6

Disint. time [min] 13- 14

Example 4: Evaluation of 300/25 mg formulation

parameter I 300/25 mg
hardness [N] 213 (198 - 230)
thickness mean [mmy} 74
friability [%] 0.2

Disint. time [min]) : 20-21

Example 5: Evaluation of 150/12.5 mg formulation

parameter i 150/12.5 mg
hardness [N} 198 (184 - 214)
thickness mean [mm)] 5.7
friability [%] 0.2

Disint. time [min] 18 -20

Example 6: Evaluation of 300/12.5 mqg formulation

parameter I 300M12.5 mg
hardness [N] 215 (196 - 231)
thickness mean [mm) 6.9
friability [%] 0.2

Disint. time [min] 19-20



thickness nean [mMm] 7.2 friability [40.2 Disint. time [mn]18-20 -
24 - What is clainmed is: 1. A solid oral dosage form conprisin ‘ﬁ? a
t her apeut iYCAPY/1E5¥%ct i ve anpbunt of Aliskiren, or a ph£EEﬁ@€@W'@éﬁly
acceptabl e salt thereof, b) a therapeutically effective anmount of
hydr ochl or ot hi azi de (HCTZ), and c) a h3@rophilic filler, wherein the
hydrophilic filler is a m xture of wheat starch and | actose. 2. A
solid oral dosage formaccording to claim1, wherein conponent (a) is
present in an anmount ranging from25 to 47% by wei ght based on the
total weight of the oral dosage form 3.A solid oral dosage form

accor di ngxdmpkl 72EValkaibn 3f 306125 Rid¥op@lR@BANt (@) is present in an
anount ranging from to o by wel ght based on the total weight of
the oral Bhegdage Torm 4. A solidatehal dosage form according to any of
t he precedi i s, erei pQpent (a) is present in an anmount
rangi ng ﬁggﬁgﬁﬁhﬁo 600 ng oﬂg?ﬁgﬁgﬁge base per unit dosage form 5.A

sol i d or dlickiessaepen f¥Pm accor di n§2to any of the preceding clains,
wher ei n aeampigent (a) i s presengzin an anount ranging from75 to 300

g of theydLasane per unit dosgge form 6.A solid oral dosage form
accordingmLQ;ﬁL3Lnflf_thLeLn_nnnpnnenL_La) IS present in an anount

of 83, 166 or 332 ng per unit dosage form 7.A solid oral dosage form
according to any of the preceding clains, wherein conponent (b) is
present in an amount ranging fromO0.5 to 10% by wei ght based on the
total weight of the oral dosage form




8. A solid oral dosage formaccording to claim?7, wherein conponent

(b) is present in an anmobunt ranging from1.4 to 5.5% by wei ght based
on the total weight of the oral dosage form -25- 9. A solid oral
dosage form according to any of the preceding clainms, wherein
conponent (b) is present in an anount ranging from12.5 to 25 ng per
unit dosage form 10.A solid oral dos?ge form according to any of the
preceding clai ms, wherein conponent (c) is present in an anmount

rangi ng frpm % ltalﬁegg% by wei ght based on the total weight of the oral
dosage fo d oral dosage formaccording to claim 10,

wherei n conponent (c) is present in an anount ranging from5 to 25%
by wei ght Tba®&dd ar wopwefdnspmrigirght of the oral dosage form 12.A
solid oral dosage formaccording to any of the preceding clains,

wher ei N conpanaerapedticalls offRERE GMbunk 6F ARKiréH YOI BhaiRAB@ticiy Jcb@mb@féam to
150 ng per uni{ dosage form 13.A solid oral dosage formaccording to
any of the preceding clai m; V\/nerel n conponent (c) is present in an
anount ranglngfromSOto [[) unit dosage form 14.A solid
oral dosage Pof HeLEeFHY ﬁ@“ﬁ!"& SR B‘F‘Y‘i’?f‘@“’f?l"@@@ﬂf"‘rﬂzbﬁ'& ns, wherein

t he dosage formfurther conprises a further filler. 15.A SO|Id or al
dosage f or m @ceobydiphiic filler, @hepdimha Aydrophitr férs 4 digtufeiol et stch and lactose.

m crocrystalline cellulose. 16. A solid oral dosage form according to

any of the pr e%!l@&algbébé%rm M%.ﬁé IB e qgér@lg@orﬁ aﬁjirs %Qgerni in Sn

conprises a disint or m a
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3. A solid oral dosage form according to claim 1 or 2, wherein component (a) is present in
an amount ranging from 28 to 44% by weight based on the total weight of the oral dosage form.

4, A solid oral dosage form according to any of the preceding claims, wherein component
(a) Is present in an amount ranging from 75 to 800 mg of the free base per unit dosage form.

5. A solid oral dosage form according to any of the preceding claims, wherein component
(a) is present in an amount ranging from 75 to 300 mg of the free base per unit dosage form.

8, A solid oral dosage form according to claim 1, wherein component {a} is present in an
amount of 83, 166 or 332 mg per unit dosage form.

7. A solid oral dosage form according to any of the preceding claims, wherein component
(b) is present in an amount ranging from 0.5 to 10% by weight based on the total weight of the
oral dosage form.

8. A solid oral dosage form according to claim 7, wherein component (b} is present in an
armount ranging from 1.4 to 5.5% by weight based on the tolal weight of the oral dosage form.



18. A solid oral dosage formaccording to any of the preceding clains,
wherein the disintegrant is present in an anmount of 8 to 141
preferably 9 to 13, % by weight per unit dosage form 19. A solid oral
dosage form according to any of the preceding clains, wherein the
dosage form further conprises a |ubricant. 20.A solid oral dosage
formaccording to any of the precedifiZf-clains, wherein the dosage
formfurther conprises a glidant. 21.A solid oral dosage form
accordlng to a recedi n
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14, A solid cral dosage form according to any of the precedlng claims, wherein the dosage

form further comprises a further filler.

15. A solid oral dosage form according fo claim 14, wherein the filler is microcrystalline
cellulose.
186. A solid oral dosage form according fo any of the preceding claims, wherein the dosage

form further comprises a disintegrant.

17. A solid oral dosage form according to claim 16, wherein the disintegrant is crosslinked
PVP.

18. A solid oral dosage form according to any of the preceding claims, wherein the
disintegrant is present in an amount of 8 to 14, preferably 9 to 13, % by weight per unit dosage
form,

19. A solid oral dosage form accaording to any of the preceding claims, wherein the dosage

form further comprises a lubricant.

20, A solid oral dosage form according to any of the preceding claims, wherein the dosage

form further comprises a glidant.

21, A solid oral dosage form according to any of the preceding claims, wherein the dosage
form further comprises a binder.



iv) conpressing the resulting mxture to forma solid oral dosage as
a core tablet; and v) optionally coating the resulting core tablet to
give a filmcoated tablet. 26. A process according to claim 25,
wherein the preparation of the granul ar phase in steps (i) and (ii)
is perforned as two separate phases, one containing the conponent

(a), the other containing the conponeﬁﬁ (b), whereby the two granul ar
phases are conbined prior to step (iv). 27. A process according to
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23. Use of a solid oral dosage form according to any of claims 1 {o 22 for the manufacture of
a medicament for the treatment of hypertension, congestive heart failure, angina, myocardial
infarction, artherosclerasis, diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency,
peripheral vascuiar disease, left ventricular hypertrophy, cognitive dysfunction, stroke, headache
and chronic heart failure.

24, Use according to claim 23 for the treatment of hypertension,

25, A process for the manufacture of a solid oral dosage form according to any of claims 1 to 22
comprising the steps of:

i} granulating

a) a therapeutically effective amount of Aliskiren, or a pharmaceutically acceptable
salt thereof,

b) a therapeutically effective amount of hydrochlorothiazide (HCTZ), and
¢} a hydrophilic filler, wherein the hydrophilic filler is a mixture of wheat starch and lactose,

and additional excipients with a granulation liquid;

i} drying the resulting granulate;

fii} mixing the dried granulate with auter phase excipients;

iv) compressing the resulting mixture to form a solid oral dosage as a core tablet; and
v) opticnally coating the resulting core tablet to give a film-coated tablet.

28. A process according to claim 25, wherein the preparation of the granular phase in steps (i)
and (ii) is performed as two separate phases, one containing the component (a), the other
containing the compaonent (b}, whereby the two granular phases are combined prior to step (iv).

27. A process according to claim 26, wherein component {c} is present in the granular phase
containing component (b).



