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GALENIC FORMULATIONS OF ORGANIC 
COMPOUNDS 

This application claims bene?t of Us. Provisional Appli 
cation 60/553,878, ?led Mar. 17, 2004. 

The present invention relates to solid oral dosage forms 
comprising an orally active renin inhibitor, aliskiren, or a 
pharmaceutically acceptable salt thereof, as the active ingre 
dient in a suitable carrier medium. In particular, the present 
invention provides galenic formulations comprising 
aliskiren, preferably, a hemi-fumarate salt thereof, alone or in 
combination With another active agent. The present invention 
also relates to the processes for their preparation and to their 
use as medicaments. 

In the folloWing the term “aliskiren”, if not de?ned speci? 
cally, is to be understood both as the free base and as a salt 
thereof, especially a pharmaceutically acceptable salt thereof, 
most preferably a hemi-fumarate thereof. 

Renin released from the kidneys cleaves angiotensinogen 
in the circulation to form the decapeptide angiotensin I. This 
is in turn cleaved by angiotensin converting enZyme in the 
lungs, kidneys and other organs to form the octapeptide 
angiotensin II. The octapeptide increases blood pressure both 
directly by arterial vasoconstriction and indirectly by liberat 
ing from the adrenal glands the sodium-ion-retaining hor 
mone aldosterone, accompanied by an increase in extracellu 
lar ?uid volume. Inhibitors of the enzymatic activity of renin 
bring about a reduction in the formation of angiotensin I. As 
a result a smaller amount of angiotensin II is produced. The 
reduced concentration of that active peptide hormone is the 
direct cause of, e.g., the antihypertensive effect of renin 
inhibitors.Accordingly, renin inhibitors, or salts thereof, may 
be employed, e.g., as antihypertensives or for treating con 
gestive heart failure. 

The renin inhibitor, aliskiren, in particular, a hemi-fuma 
rate thereof, is knoWn to be effective in the treatment of 
reducing blood pressure irrespective of age, sex or race and is 
also Well tolerated. Aliskiren in form of the free base is 
represented by the folloWing formula 

(I) 

and chemically de?ned as 2(S),4(S),5(S),7(S)iN-(3 -amino 
2,2-dimethyl-3-oxopropyl) -2,7-di(l -methylethyl)-4-hy 
droxy- 5 -amino -8 - [4-methoxy-3 -(3 -methoxy-propoxy)phe 
nyl]-octanamide. As described above, most preferred is the 
hemi-fumarate salt thereof Which is speci?cally disclosed in 
EP 678503 A as Example 83. 

The oral administration of such pharmaceutical agents as 
tablets or capsules has certain advantages over parenteral 
administration such as i.v. or i.m. Diseases requiring treat 
ment With painful injectable formulations are considered to 
be more serious than those conditions Which can be treated 
With oral dosage forms. HoWever, the major advantage With 
oral formulations is held to be their suitability for self admin 
istration Whereas parenteral formulations have to be admin 
istered in most cases by a physician orparamedical personnel. 
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2 
HoWever, aliskiren is dif?cult to formulate and heretofore 

it has not been possible to make oral formulations in the form 
of tablets in a reliable and robust Way. In a galenic formulation 
comprising aliskiren, or a pharmaceutically acceptable salt 
thereof, a high amount is normally heeded of the drug sub 
stance (DS) With properties that make the formulation of 
tablets dif?cult. 

For example, aliskiren has a needle shaped crystal habit, 
Which has a negative in?uence on the bulk properties of the 
drug substance, e.g., ?oW properties and bulk density. The 
compression behavior of the drug substance is poor, leading 
to Weak interparticulate bonds and polymorphism changes 
under pressure. Aliskiren has a strong elastic component that 
also leads to Weakening of interparticulate bonds. The high 
dose (up to 300 or 600 mg of the free base per tablet) makes 
a high drug loading necessary in order to achieve a reasonable 
tablet siZe. 
The drug substance quality is very variable With effect on 

the processability of a tablet, e.g., particle siZe distribution, 
bulk density, ?oWability, Wetting behavior, surface area and 
sticking tendency. Moreover, aliskiren is highly hygroscopic. 
In contact With Water, the drug substance polymorphism 
changes to an amorphous state, Which shoWs inferior stability 
compared to the crystalline state. The combination of these 
hurdles makes a standard tablet manufacturing process 
extremely dif?cult. 

Direct compression is not a feasible option for routine 
production because of, e.g., the high hygroscopicity, the 
needle shaped particle structure, the poor ?oWability With 
resulting processability problems and dose uniformity prob 
lems. A roller compaction process leads to a reduction of the 
high bulk volume of the drug substance. Yet, the pre-com 
pression of the drug substance during roller compaction 
makes a further compression into tablets With suf?cient hard 
ness and resistance to friability Without a high amount of 
excipients extremely dif?cult due to the loW compressibility 
of the drug substance. A tablet With a drug load of aliskiren 
higher than ca. 35% has been found not to lead to robust 
tablets (e.g. friability, hardness) and a robust process (eg 
sticking and picking during roller compaction and tabletting). 

Accordingly, a suitable and robust galenic formulation 
overcoming the above problems relating to the properties of 
aliskiren need to be developed. 
The present invention has solved the above problems 

resulting in a robust formulation avoiding all the above dis 
advantages and in a process suitable for large-scale manufac 
ture of solid oral dosage forms. 
The present invention relates to a solid oral dosage form 

comprising a therapeutically effective amount of aliskiren, or 
a pharmaceutically acceptable salt thereof, and Wherein the 
active ingredient is present in an amount of more than 46% by 
Weight based on the total Weight of the oral dosage form, 
either dependent on or not dependent on any coating or cap 
sule material used. 

If not dependent on any coating or capsule used, the active 
ingredient is present in an amount of more than 48% by 
Weight based on the total Weight of the oral dosage form. If 
dependent on any coating or capsule used, the active ingre 
dient is present in an amount of more than 46% by Weight 
based on the total Weight of the oral dosage form. 

In a preferred embodiment of the present invention, the 
active agent is present in an amount ranging from 46 to 60% 
by Weight based on the total Weight of the oral dosage form. 

In another preferred embodiment of the present invention, 
the active agent is present in an amount of more than 46% up 
to 56% by Weight based on the total Weight of the oral dosage 
form. 
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In a solid oral dosage form according to the present inven 
tion Wherein the active agent consists entirely of aliskiren, or 
a pharmaceutically acceptable salt thereof, it is preferred if 
the active agent is present in an amount ranging from about 75 
mg to about 600 mg of the free base per unit dosage form. 

In a preferred embodiment of the present invention, the 
active agent consists entirely of aliskiren, or a pharmaceuti 
cally acceptable salt thereof, and is present in an amount 
ranging from about 75 to about 300 mg of the free base per 
unit dosage form. 

In a further preferred embodiment of the present invention, 
the dosage of aliskiren is in the form of a hemi-fumarate 
thereof and is present in an amount of about 83, about 166, 
about 332 or about 663 mg per unit dosage form. 

Solid oral dosage forms according to the present invention 
provide for the administration of the active ingredient in a 
smaller oral form than Was heretofore possible for a given unit 
dose of the active agent. Furthermore, the oral dosage forms 
obtained are stable both to the production process and during 
storage, e.g., for about 2 years in conventional packaging, 
e.g., sealed aluminium blister packs. 

The terms “effective amount” or “therapeutically effective 
amount” refers to the amount of the active ingredient or agent 
Which halts or reduces the progress of the condition being 
treated or Which otherWise completely or partly cures or acts 
palliatively on the condition. 

Aliskiren, or a pharmaceutically acceptable salt thereof, 
can, e. g., be prepared in a manner knoWn per se, especially as 
described in EP 678503 A, e.g., in Example 83. 
A solid oral dosage form comprises a capsule or more 

preferably a tablet or a ?lm-coated tablet. 
A solid oral dosage form according to the invention com 

prises additives or excipients that are suitable for the prepa 
ration of the solid oral dosage form according to the present 
invention. Tabletting aids, commonly used in tablet formula 
tion can be used and reference is made to the extensive litera 
ture 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, ?llers, binders, disintegrants, lubricants, glidants, 
stabilising agents, ?llers or diluents, surfactants, ?lm-form 
ers, softeners, pigments and the like. 

In a preferred embodiment the solid oral dosage form 
according to the present invention comprises as an additive a 
?ller. 

In a preferred embodiment the solid oral dosage form 
according to the present invention comprises as an additive, in 
addition to a ?ller, a disintegrant. 

In a preferred embodiment the solid oral dosage form 
according to the present invention comprises as an additive, in 
addition to a ?ller and a disintegrant, a lubricant. 

In a preferred embodiment the solid oral dosage form 
according to the present invention comprises as an additive, in 
addition to a ?ller, a disintegrant and a lubricant, a glidant. 

In a preferred embodiment the solid oral dosage form 
according to the present invention comprises as an additive, in 
addition to a ?ller, a disintegrant, a lubricant and a glidant, a 
binder. 
As ?llers one canparticularly mention starches, e. g., potato 

starch, Wheat starch, corn starch, hydroxypropyl cellulose, 
hydroxyethyl cellulose, hydroxypropyl methyl cellulose 
(HPMC) and, preferably, microcrystalline cellulose, e.g., 
products available under the registered trade marks AVICEL, 
FILTRAK, HEWETEN or PHARMACEL. 
As binders for Wet granulation, one can particularly men 

tion polyvinylpyrrolidones (PVP), e.g., PVP K 30, HPMC, 
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4 
e.g., viscosity grades 3 or 6 cps, and polyethylene glycols 
(PEG), e.g., PEG 4000. A most preferred binder is PVP K 30. 
As disintegrants one can particularly mention carboxym 

ethylcellulose calcium (CMC-Ca), carboxymethylcellulose 
sodium (CMC-Na), crosslinked PVP (e.g. CROSPOVI 
DONE, POLYPLASDONE or KOLLIDON XL), alginic 
acid, sodium alginate and guar gum, most preferably 
crosslinked PVP (CROSPOVIDONE), crosslinked CMC 
(Ac-Di-Sol), carboxymethylstarch-Na (PIRIMOJEL and 
EXPLOTAB). A most preferred disintegrant is CROSPOVI 
DONE. 
As glidants one can mention in particular colloidal silica, 

such as colloidal silicon dioxide, e.g., AEROSIL, magnesium 
(Mg) trisilicate, poWdered cellulose, starch, talc and tribasic 
calcium phosphate or combinations of these With ?llers or 
binders, e.g., silici?ed microcrystalline cellulose (PRO 
SOLV). A most preferred glidant is colloidal silicon dioxide 
(e.g. AEROSIL 200). 
As ?llers or diluents one can mention confectioner’s sugar, 

compressible sugar, dextrates, dextrin, dextrose, lactose, 
mannitol, microcrystalline cellulose, in particular, having a 
density of about 0.45 g/cm3, e.g., AVICEL, poWdered cellu 
lose, sorbitol, sucrose and talc. A most preferred ?ller is 
microcrystalline cellulose. 
As lubricants one can mention in particular Mg stearate, 

aluminum (Al) or Ca stearate, PEG 4000 to 8000 and talc, 
hydrogenated castor oil, stearic acid and salts thereof, glyc 
erol esters, Na-stearylfumarate, hydrogenated cotton seed oil 
and others. A most preferred lubricant is Mg stearate. 

Additives to be used as ?lmcoating materials comprise 
polymers such as HPMC, PEG, PVP, polyvinylpyrrolidone 
vinyl acetate copolymer (PVP-VA), polyvinyl alcohol (PVA), 
and sugar as ?lm formers. A most preferred coating material 
is HPMC, especially HPMC 3 cps (preferred amount 5-6 
mg/cm2), and mixtures thereof With further additives, e.g., 
those available under the registered trade mark OPADRY. 
Further additives comprise pigments, dies, lakes, most pre 
ferred TiO2 and iron oxides, anti-tacking agents like talk and 
softeners like PEG 3350, 4000, 6000, 8000 or others. Most 
preferred additives are talk and PEG 4000. 
The present invention likeWise relates to a solid oral dosage 

form comprising a therapeutically effective amount of 
aliskiren, or a pharmaceutically acceptable salt thereof, as an 
active agent, and a ?ller as an additive. Further additives 
include, but are not limited to, binders, disintegrants, lubri 
cants, glidants, stabilising agents, diluents, surfactants, ?lm 
formers, pigments, softeners and antitacking agents and the 
like. The amounts of the active ingredient and further addi 
tives are preferably those as de?ned above. 
The present invention likeWise relates to a solid oral dosage 

form comprising a therapeutically effective amount of 
aliskiren, or a pharmaceutically acceptable salt thereof, as an 
active agent, and a ?ller and a disintegrant as additives. Fur 
ther additives include, but are not limited to, binders, lubri 
cants, glidants, stabilising agents, diluents, surfactants, ?lm 
formers, pigments, softeners and antitacking agents and the 
like. The amounts of the active ingredient and further addi 
tives are preferably those as de?ned herein above. 
The present invention likeWise relates to a solid oral dosage 

form comprising a therapeutically effective amount of 
aliskiren, or a pharmaceutically acceptable salt thereof, as an 
active agent, and a ?ller, a disintegrant and a lubricant as 
additives. Further additives include, but are not limited to, 
binders, glidants, stabilising agents, diluents, surfactants, 
?lm formers, pigments, softeners and antitacking agents and 
the like. The amounts of the active ingredient and further 
additives are preferably those as de?ned herein above. 
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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, as an 
active agent, and a ?ller, a disintegrant, a lubricant and a 
glidant as additives. Further additives include, but are not 
limited to, binders, stabilising agents, diluents, surfactants, 
?lm formers, pigments, softeners and antitacking agents and 
the like. The amounts of the active ingredient and further 
additives are preferably those as de?ned herein above. 

The present invention likeWise relates to a solid oral dosage 
form comprising a therapeutically effective amount of 
aliskiren, or a pharmaceutically acceptable salt thereof, as an 
active agent, and a ?ller, a disintegrant, a lubricant, a glidant 
and a binder as additives. Further additives include, but are 

not limited to, stabilising agents, diluents, surfactants, ?lm 
formers, pigments, softeners and antitacking agents and the 
like. The amounts of the active ingredient and further addi 
tives are preferably those as de?ned herein above. 
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, ?ller or diluent and lubricant or 
?lm coat may vary Within ranges conventional in the art. 
Thus, for example, the amount of lubricant may vary Within a 
range of from 0.2 to 5% by Weight, in particular, 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 3 to 4% by Weight; the 
amount of disintegrant may vary Within a range of from 0 to 
about 20% by Weight, e.g., from 13.5 to 16% by Weight; the 
amount of ?ller or diluent may vary Within a range of from 0 
to about 80% by Weight, e.g., from 20 to 32% by Weight; 
Whereas the amount of glidant may vary Within a range of 
from 0 to about 5% by Weight, eg from 0.4 to 0.6% by 
Weight; and the amount of ?lm coat may vary Within a range 
of0 to 20 mg/cm2, eg 4 to 7 mg/cm2. 

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 60% or less by Weight based on the total Weight of the 
solid oral dosage form, more particularly about 54% or less. 
Preferably, the additive content is in the range of about 35 to 
5 5% by Weight, more particularly, the additive content ranges 
from about 50 to about 52% by Weight. 
A preferred amount of a ?ller, especially of microcrystal 

line cellulose, ranges from about 20 to 32% by Weight per unit 
dosage form. 
A preferred amount of a binder, especially of PVP K 30, 

ranges from about 3 to 4% by Weight per unit dosage form. 
A preferred amount of a disintegrant, especially of 

CROSPOVIDONE, ranges from about 13 .5 to 15% by Weight 
per unit dosage form. 
A preferred amount of a glidant, especially of colloidal 

silicon dioxide, ranges from about 0.4 to 0.6% by Weight per 
unit dosage form. 
A preferred amount of a lubricant, especially of Mg stear 

ate, ranges from about 0.8 to 1.5% by Weight per unit dosage 
form. 
A preferred amount of a ?lm coat, especially of HPMC 3 

cps, ranges from about 4 to 7 mg/cm2 per unit dosage form. 
Preferred amounts of aliskiren and additives are further 

shoWn in the illustrative Examples. 
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6 
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 control 
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 KOL 
LIDON 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 car 
bon dioxide, for example sodium hydrogencarbonate or 
sodium carbonate, and releases carbon dioxide. 
Whereas if delayed release is desired one may employ 

coating technology for multiparticulates (e.g. pellets, minit 
ablets), Wax matrix systems, polymer matrix tablets or poly 
mer 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 (eg 
OROS), coated tablets, matrix tablets, press-coated tablets, 
multilayer tablets and the like. 

In a solid oral dosage form Wherein the active agent con 
sists entirely of aliskiren, or a pharmaceutically acceptable 
salt thereof, or a combination of aliskiren With other active 
pharmaceutical ingredients, preferred additives are microc 
rystalline cellulose, hydroxypropylcellulose, crosslinked 
PVP, PVP, PEG, CMC-Na or CMC-Ca, Mg stearate, Ca stear 
ate or Al stearate, anhydrous colloidal silica, talc, titanium 
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 1.5% by Weight. Whereas the silica is 
preferably employed in an amount of from 0.4 to 0.6% 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 amount of the binder Within the total Weight of the 

uncoated unit dosage form is preferably from 2 to 5%, most 
preferably from 3 to 4% by Weight per unit dosage form. 

The amount of the disintegrant Within total Weight of the 
uncoated unit dosage form is preferably from 0 to 20%, most 
preferably from 13.5 to 16% by Weight per unit dosage form. 
The amount of the glidant Within the total Weight of the 

uncoated unit dosage form is preferably from 0 to 5%, most 
preferably from 0.4 to 0.6% by Weight per unit dosage form. 
The amount of the lubricant Within the total Weight of the 

uncoated unit dosage form is preferably from 0.2 to 5%, most 
preferably from 0.8 to 1 .5% for Mg stearate by Weight per unit 
dosage form. 
A preferred amount of a ?lm coat, especially of HPMC 3 

cps, is from about 4 to about 7 mg/cm2 per unit dosage form. 
The Weight ratio of aliskiren 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 12.5:1. 
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The Weight ratio of aliskiren 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 3.1: 1. 

The Weight ratio of aliskiren to the glidant preferably 
ranges from about 75:1 to about 125:1, more preferably from 
about 80:1 to about 90: 1. Most preferably, the Weight ratio is 
about 83.3:1. 

The Weight ratio of aliskiren to the lubricant preferably 
ranges from about 25:1 to about 63:1, more preferably from 
about 30:1 to about 50: 1. Most preferably, the Weight ratio is 
about 30: 1. 

The solid oral dosage forms according to the present inven 
tion may also be in the form of ?lm-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 ?lm-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 ?uidized 
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 apparatus from 
Accela Cota, Glatt, Driam or others, or other methods con 
ventional in the art. The additives commonly used in confec 
tioning 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. 

Wet granulation of aliskiren With excipients using Water 
and/ or an aqueous binder solution leads to a change in poly 
morphism of the drug substance Which changes partly to the 
amorphous state and causes an inferior chemical stability of 
the drug product (DP). 

HoWever, Wet granulation of aliskiren using a mixture of 
organic solvents or an organic binder solution has been found 
to be the best Way of manufacturing suitable aliskiren solid 
oral dosage forms, especially tablets, shoWing folloWing 
advantages: 

Said Wet granulation reduces the bulk volume of aliskiren 
during granulation; 

The in?uences of a changing drug substance quality are 
minimized; 

A high drug loading above 46% by Weight per unit dosage 
form may easily be achieved; 

The formulation of tablets With su?icient hardness, resis 
tance to friability, disintegration time, dissolution rate 
etc. is possible; 

The sticking tendency and poor ?oW of the drug sub stance 
is reduced to a minimum; 

A robust manufacturing process of the DP is achieved; 
Scale-up of formulation and process resulting in a repro 

ducible DP performance is achieved; and 
Su?icient 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 
(?ller) and CROSPOVIDONE (disintegrant) are partly in the 
inner and partly in the outer phase, PVP K 30 (binder) is only 
part of the inner phase, being the binder during granulation, 
Whereas colloidal silicon dioxide (glidant) and Mg stearate 
(lubricant) are only part of the outer phase. 
The inner phase excipients, e.g., ?ller, binder and disinte 

grant, and the drug substance are mixed and granulated With 
an ethanolic solution of the binder and additional ethanol. The 
granulate is dried and sieved. The outer phase containing, 
e.g., disintegrant, ?ller, glidant and lubricant, is screened With 
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8 
the dried granulate and mixed. The mixture is compressed 
into tablets. The cores may optionally be coated With a ?lm 
coat. 

The granulate phase is de?ned as the inner phase, the 
excipients added to the granulate are de?ned as the outer 
phase of the tabletting mixture. 
The invention likeWise relates to a process for the prepara 

tion of solid oral dosage forms as described herein above. 
Such solid oral dosage form may be produced by Working up 
components as de?ned herein above in the appropriate 
amounts, to form unit dosage forms. 

Accordingly, the present invention provides a process for 
the manufacture of a solid oral dosage form of the present 
invention comprising: 
1) mixing the active ingredient and additives and granulating 

said components With a granulation liquid; 
2) drying a resulting granulate; 
3) mixing the dried granulate With outer phase excipients; 
4) compressing a resulting mixture to form a solid oral dosage 

as a core tablet; and 
5) optionally coating a resulting core tablet to give a ?lm 

coated tablet. 
Preferably, the additives in step (1) are selected from a 

?ller, a disintegrant and a binder; and the outer phase excipi 
ents in step (3) are selected from a ?ller, a disintegrant, a 
lubricant and a glidant. 
The granulation liquid 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 pre 
ferred mixture of ethanol and Water ranges from about 50/ 50 
to about 99/1 (% W/W), most preferrably it is about 94/6 (% 
W/W). A preferred mixture of ethanol, Water and isopropanol 
ranges from about 45/45/ 5 to about 98/ 1/ 1 (% W/W/W), most 
preferably from about 88.5/5.5/6.0 to about 91.5/4.5/4.0 (% 
W/W/W). A preferred concentration of PVP in the above 
named mixtures ranges from about 5 to about 30% by Weight, 
preferably from about 15 to about 25%, more preferably from 
about 16 to about 22%. 

Attention is draWn to the numerous knoWn methods of 
granulating, drying and mixing employed in the art, e.g., 
spray granulation in a ?uidized bed, Wet granulation in a 
high-shear mixer, melt granulation, drying in a ?uidized-bed 
dryer, mixing in a free-fall or tumble blender, compressing 
into tablets on a single-punch or rotary tablet press. 
The manufacturing of the granulate can be performed on 

standard equipment suitable for organic granulation pro 
ces ses. The manufacturing of the ?nal blend and the compres 
sion of tablets can also be performed on standard equipment. 

For example, step (1) may be carried out by a high-shear 
granulator, e.g., Collette Gral; step (2) may be conducted in a 
?uid-bed dryer; step (3) may be carried out by a free-fall 
mixer (e.g. container blender, tumble blender); and step (4) 
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 

?lm-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 inpolymorphism for the above stated 
reasons (amorphous state, inferior chemical stability).A solu 
tion for said problem is to apply an organic ?lm-coating 
process. 

Surprisingly it Was found that an aqueous ?lm coating 
process using a standard ?lm-coat composition can be 
applied to aliskiren core tablets Without changes in polymor 
phism. 
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The ?lm-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 ?lm 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 settings 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 dias 
tolic or both. The conditions for Which the instant invention is 
useful include, Without limitation, hypertension (Whether of 
the malignant, essential, reno-vascular, diabetic, isolated sys 
tolic, or other secondary type), congestive heart failure, 
angina (Whether stable or unstable), myocardial infarction, 
artherosclerosis, diabetic nephropathy, diabetic cardiac 
myopathy, renal insu?iciency, peripheral vascular disease, 
left ventricular hypertrophy, cognitive dysfunction (such as 
AlZheimer’s) and stroke, headache and chronic heart failure. 

The present invention likeWise relates to a method of treat 
ing 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 nephropa 
thy, diabetic cardiac myopathy, renal insu?iciency, peripheral 
vascular disease, left ventricular hypertrophy, cognitive dys 
function, e.g., AlZheimer’s, stroke, headache and chronic 
heart failure comprising administering to an animal, includ 
ing 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 hyperten 
sion (Whether of the malignant, essential, reno-vascular, dia 
betic, isolated systolic, or other secondary type), congestive 
heart failure, angina (Whether stable or unstable), myocardial 
infarction, artherosclerosis, diabetic nephropathy, diabetic 
cardiac myopathy, renal insu?iciency, 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 sys 
tolic, or other secondary type), congestive heart failure, 
angina (Whether stable or unstable), myocardial infarction, 
artherosclerosis, diabetic nephropathy, diabetic cardiac 
myopathy, renal insu?iciency, peripheral vascular disease, 
left ventricular hypertrophy, cognitive dysfunction, e.g., 
Alzheimer’ s, stroke, headache and chronic heart failure, com 
prising a solid oral dosage form according to the present 
invention. 

Ultimately, the exact dose of the active agent and the par 
ticular 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 par 
ticular active agent concentration in the blood plasma remains 
at an acceptable level for a therapeutic effect. 

The above description fully discloses the invention includ 
ing preferred embodiments thereof. Modi?cations and 
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10 
improvements of the embodiments speci?cally 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 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. 

Example 1 

Composition of aliskiren 150 mg (free base) uncoated tab 
lets in mg/unit. 

Roller 
compacted Dosage Dosage Dosage 

Component tablet form 1 form 2 form 3 

Aliskiren herni- 165.750 165.750 165.750 165.750 
fumarate 
Microcrystalline 220.650 84.750 72.250 107.250 
cellulose 
Polyvinylpyrrolidon i i 12.000 12.000 

K 30 
Crospovidone 84.000 45 .000 44.000 48.200 
Aerosil 200 4.800 1.500 1.500 1.800 
Magnesium stearate 4.800 3.000 4.500 5.000 

Total Weight 480.000 300.000 300.000 340.000 

Composition of aliskiren 150 mg (free base) uncoated tab 
lets in % by Weight. 

Roller 
compacted Dosage Dosage Dosage 

Component tablet form 1 form 2 form 3 

Aliskiren herni- 34.53 55.25 55.25 48.75 
fumarate 
Microcrystalline 45 .97 28.25 24.08 31.545 
cellulose 
Polyvinylpyrrolidon i i 4 3.53 

K 30 
Crospovidone 17.5 15 14. 67 14.175 
Aerosil 200 1 0.5 0.5 0.53 
Magnesium stearate 1 1 1.5 1.47 

Total % 100.00 100.00 100.00 100.00 

Composition of aliskiren 150 mg (free base) uncoated tab 
lets in mg/unit (divided into inner/ outer phase). 

Roller 
compacted Dosage Dosage Dosage 

Component tablet form 1 form 2 form 3 

Inner Aliskiren hemi- 165.75 165.75 165.75 165.75 
Phase fumarate 

Microcrystalline 220.65 84.75 72.25 90.25 
cellulose 
Polyvinylpyrrolidon i i 12.00 12.00 

K 30 
Crospovidone 3 6.00 i i 14.20 

Aerosil 200 i i i i 

Magnesium stearate 2.40 i i i 

Outer Crospovidone 48.00 45.00 44.00 34.00 
phase Microcrystalline i i i 17.00 

cellulose 
Aerosil 200 4.80 1.50 1.50 1.80 
Magnesium stearate 2.40 3 .00 4.50 5.00 

Total Weight 480.00 300.00 300.00 340.00 
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Composition of aliskiren 150 mg (free base) uncoated tab 
lets in % by Weight (divided into inner/outer phase). 

Roller 
compacted Dosage Dosag Dosage 

Component tablet form 1 form 2 form 3 

Inner Aliskiren hemi- 34.53 55.25 55.25 48.75 
Phase ?imarate 

Microcrystalline 45.97 28.25 24.08 26.545 
cellulose 
Polyvinylpyrrolidon i i 4 3.530 

K 30 
Crospovidone 7.5 i 4.175 

Aerosil 200 i i i i 

Magnesium stearate 0.5 i i i 

Outer Crospovidone 10 15 14.67 10 
phase Microcrystalline i i i 5 

cellulose 
Aerosil 200 1 0.5 0.5 0.53 
Magnesium stearate 0.5 1 1.5 1.47 

Total % 100.00 100.00 100.00 100.00 

Example 2 

Composition of aliskiren (dosage form 3) ?lm-coated tab 
lets in mg/unit. 

Dogge form 3/Stren_gth 

75 mg 150 mg 300 mg 

Component (free base) (free base) (free base) 

Aliskiren 82.875 165.750 331.500 
hemi-fumarate 
Microcrystalline 53.625 107.250 214.500 
cellulose 
Polyvinylpyrrolidon 6.000 12.000 24.000 
K 30 
Crospovidone 24.100 48.200 96.400 
Aerosil 200 0.900 1.800 3.600 
Magnesium stearate 2.500 5.000 10.000 

Total tablet Weight 170.000 340.000 680.000 
Opadry premix White 9.946 16.711 23.9616 
Opadry premix red 0.024 0.238 1.83 82 
Opadry premix black 0.030 0.051 0.2002 

Total ?m-coated 180.000 357.000 706.000 
tablet Weight 

What is claimed is: 
1. A solid oral dosage form comprising a therapeutically 

effective amount of aliskiren, or a pharmaceutically accept 
able salt thereof, in an amount of more than 46% by Weight 
based on the total Weight of the oral dosage form, Wherein the 
oral dosage form is in the form of a tablet and comprises a) an 
inner phase Which is comprising aliskiren or a pharmaceuti 
cally acceptable salt thereof, microcrystalline cellulose, poly 
vinylpyrrolidone, and crosslinked polyvinylpyrrolidone, and 
b) an outer phase Which is comprising crosslinked polyvi 
nylpyrrolidone, microcrystalline cellulose, colloidal silicon 
dioxide, and magnesium stearate and Wherein the amount of 
microcrystalline cellulose in the dosage form ranges from 20 
to 32% by Weight, the amount of crosslinked polyvinylpyr 
rolidone in the dosage form ranges from 13.5 to 16% by 
Weight, the amount of polyvinylpyrrolidone in the dosage 
form ranges from 3 to 4% by Weight, the amount of colloidal 
silicon dioxide in the dosage form ranges from 0.4 to 0.6% by 
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12 
Weight, and the amount of magnesium stearate in the dosage 
form ranges from 0.2 up to 5% by Weight. 

2. The solid oral dosage form according to claim 1, Wherein 
the tablet further comprises a ?lm coat Wherein said ?lm coat 
comprises a ?lmcoating material selected from hydroxypro 
pyl methyl cellulose, polyethylene glycols, polyvinylpyrroli 
dones, polyvinylpyrrolidone-vinyl acetate copolymer, poly 
vinyl alcohol, and sugar. 

3. The solid oral dosage form according to claim 1, Wherein 
the tablet is chosen from a tablet in the form of multiparticu 
lates, multiparticulate pellets, multiparticulate minitablets, 
Wax matrix systems, polymer matrix tablets, polymer coated 
tablets, oral osmotic systems, coated tablets, matrix tablets, 
press-coated tablets, and multilayer tablets. 

4. A solid oral dosage form according to claim 1, Wherein 
the active ingredient is present in an amount of more than 48% 
by Weight. 

5. A solid oral dosage form according to claim 1, Wherein 
the active ingredient is present in an amount ranging from 46 
to 60% by Weight. 

6. A solid oral dosage form according to claim 1, Wherein 
the active ingredient consists entirely of aliskiren, or a phar 
maceutically acceptable salt thereof, and is present in an 
amount ranging from about 75 to about 600 mg of the free 
base per unit dosage form. 

7. A solid oral dosage form according to claim 1, Wherein 
the active ingredient consists entirely of aliskiren, or a phar 
maceutically acceptable salt thereof, and is present in an 
amount ranging from about 75 to about 300 mg of the free 
base per unit dosage form. 

8. A solid oral dosage form according to claim 7, Wherein 
aliskiren is in the form of a hemi-fumarate thereof, and is 
present in an amount of about 83 mg per unit dosage form. 

9. A solid oral dosage form according to claim 8, Wherein 
aliskiren is in the form of a hemi-fumarate thereof, and is 
present in an amount of about 166 mg per unit dosage form. 

10. A solid oral dosage form according to claim 6, Wherein 
aliskiren is in the form of a hemi-fumarate thereof, and is 
present in an amount of about 332 mg per unit dosage form. 

11. A solid oral dosage form according to claim 1 for use in 
the manufacture of a medicament for the treatment of hyper 
tension. 

12. A solid oral dosage form according to claim 1, Wherein 
the active ingredient is present in an amount of more than 46% 
up to 56% by Weight. 

13. A solid oral dosage form according to claim 2, Wherein 
the ?lmcoating material is hydroxypropyl methyl cellulose. 

14. A solid oral dosage form according to claim 2 or 13, 
Wherein the ?lm coat further comprises additives selected 
from pigments, dies, titanium dioxide, iron oxides, talc, and 
polyethylene glycols 3350, 4000, 6000 and 8000. 

15. A solid oral dosage form according to claim 2, Wherein 
the ?lm coat comprises hydroxypropyl methyl cellulose, iron 
oxide pigments, titanium dioxide, polyethylene glycol, and 
talc. 

16. A solid oral dosage form according to claim 1 compris 
mg 

82.875 mg aliskiren hemifumarate; 
53.625 mg microcrystalline cellulose; 
6 mg polyvinylpyrrolidone; 
24.1 mg crosslinked polyvinylpyrrolidone; 
0.9 mg colloidal silicon dioxide; and 
2.5 mg magnesium stearate. 
17. A solid oral dosage form according to claim 1 compris 

mg 
165.75 mg aliskiren hemifumarate; 
107.25 mg microcrystalline cellulose; 
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12 mg polyvinylpyrrolidone; 
48.2 mg crosslinked polyvinylpyrrolidone; 
1.8 mg colloidal silicon dioxide; and 
5 mg magnesium stearate. 
18. A solid oral dosage form according to claim 1 compris 

mg 
331.5 mg aliskiren hemifumarate; 
214.5 mg microcrystalline cellulose; 
24 mg polyvinylpyrrolidone; 
96.4 mg crosslinked polyvinylpyrrolidone; 
3.6 mg colloidal silicon dioxide; and 
10 mg magnesium stearate. 
19. A method for the treatment of hypertension, congestive 

heart failure, angina, myocardial infarction, artherosclerosis, 
diabetic nephropathy, diabetic cardiac myopathy, renal insuf 
?ciency, peripheral vascular disease, left ventricular hyper 
trophy, cognitive dysfunction, stroke, headache and chronic 
heart failure Which method comprises administering a thera 

5 

14 
peutically effective amount of a solid oral dosage form 
according to claim 1 to a patient in need thereof. 

20. A process for the manufacture of a solid oral dosage 
form according to claim 1 comprising: 

1) mixing the active ingredient and microcrystalline cellu 
lose, polyvinylpyrrolidone, and crosslinked polyvi 
nylpyrrolidone and granulating said components With a 
granulation liquid; 

2) drying a resulting granulate; 
3) mixing the dried granulate With crosslinked polyvi 

nylpyrrolidone, microcrystalline cellulose, colloidal 
silicon dioxide, and magnesium stearate; 

4) compressing a resulting mixture to form a solid oral 
dosage as a core tablet; and 

5) optionally coating a resulting core tablet to give a ?lm 
coated tablet. 


