Gal eni ¢ Formul ati ons of Organic Conpounds The present invention relates to
a solid oral dosage formconprising an orally active renin inhibitor,

Al i ski rerwoaniczspdiar maceuti cal ly acceptabl e salt thereoPCcTERedioossas |y, a
hem fumarate salt thereof, as the active ingredient in a suitable carrier
medi um and an outer coating in the formof a filmcoat. In particular, the
present invention provides a solid oral dosage form conprising Aliskiren,
or a pharmaceutically acceptable salt thereof, particularly, a
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increases blood pressure both directly by arterial vasoconstriction and indirectly by

liberating from the adrenal glands the sodium-ion-retaining hormone aldosterone,
accompanied by an increase in extracellular fluid 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 Il 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 congestive heart failure.

The renin inhibitor, Aliskiren, in particular, a hemi-fumarate thereof, is known to be effective
in the treatment of reducing blood pressure and is also well tolerated. Aliskiren in form of

the free base is represented by the following formula



specifically disclosed in EP 678503 A as Exanple 83. No studies in children
wi th hypertensi on have been conducted with Aliskiren as nono therapy or in
conbi nat iwo 2idvdBeabher anti hypertensi ve agents to date. pSrmpeoloseské ren i s
the first of a new class of antihypertggsive agents, (Daugherty et al.,
2008) it offers potential benefit conpared to other current therapies

avail able for children 0.5-17 years of age with hypertension. As the

preval ence of hypertension in children increases (Sorof, et al 2004),
treatment alternatives to those currently available will be of increasing
significance. Aliskiren may be particularly inportant in children 6-17
years of age with essential HWderfension Al'i skiren has been shown to
be of compagable efficgc |n Qbesg t pai enfyy ,conp ed to those of
normal body Mmass i ndex ( S 008) Obe bty is thought to be
a maj or contig but hygertensi oryin school age children and
adol escents (W& 2008). Hypertension in children, although
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Aliskiren has been shown to be of comparable efficacy in obese adult patients compared to

those of normal body mass index (BMI). (Jensen, et al 2008) Obesity is thought to be a
major contributor to essential hypertension in school age children and adolescents
(Weinberger, et al 2008).

Hypertension in children, although less prevalent than hypertension in adults, represents an
unmet medical need since pediatric patients with hypertension combined with renal
dysfunction, cardiac disease or diabetes are more likely to require therapy with
pharmacological agents. In addition, the increasing prevalence of obesity in school-age
children and adolescents, worldwide, underlies the growing burden of pediatric hypertension
(Weinberger, et al 2008). This is further complicated by the lack of pediatric dosing
recommendations supported by controlled randomized clinical trials and age-appropriate

pediatric drug formulations.

Currently available agents include ACE inhibitors, calcium channel blockers, 3 blockers and
ARBs. A recent survey review of 438 North American pediatric nephrologists indicated that
most used angiotensin-converting enzyme inhibitors (ACEIs), followed by calcium-channel

blockers (47% and 37%, respectively), in the first-line treatment of primary hypertension.



for the treatnment of hypertension in children; a drug which offers a
di fferent nmechani sm of action and thus woul d have the potential to provide

a treat mewb0lov@enati ve for hypertensive children 0.5-1pcyaebeio0kosgge. | n
pedi atric use, oral adm nistration of pharnmaceutical agents in form of

sol utions, powders granules or tablets or filmcoated tablets or capsul es
has certain advantages over alternative adm nistration forms such as
parenteral admnistration, i.e. i.m adm nistration. Diseases
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flavors_and/or viscosity nodifiers could be identified that provided a
suffici 6RE Mg keted rﬁyglm%ls available in an oral dosage form as an immediate release film-

coated tablet down to strength of 150mg. This is a non-divisible, round tablet with approx.
11mm diameter and approx. 4mm thickness and thus does not fulfill the requirements of a
pediatric formulation in terms of strength, dosing flexibility, patient acceptability (swallow

ability) and size.

Also the physical-chemical properties and the extremely bitter taste of the drug substance
precludes the development of a liquid or oral formulation which is standard of care for

children 0.5-17 years of age.

It is, therefore, an unmet need to develop and provide a treatment regime for treating
hypertension in children and further a pediatric formulation of Aliskiren that does away with
the deficiencies of the marketed Aliskiren immediate release film-coated tablet in terms of a
pediatric application, that is a formulation that has the size, dosing flexibility and taste
required for an application in children and maintains a bioavailability comparable to the

marketed drug product.

However, most of the commonly used pediatric formulations which are appropriate for
children, such as syrups and other liquid formulations, are not called for due to the physical-

chemical properties and the extremely bitter taste of Aliskiren, which prohibit the



to achieve a taste that is acceptable for children. The devel opnent of a
liquid formulation, e.g. in formof a suspension with |ess bitter taste,

was furt hgo progesited due to the very high water sol ubi lpctrpe8pSiBsé
between pH 1 and 8) of the Aliskiren conmpound. Furthernore, a previous

clinical study had shown that the bioavailability of liquid Aliskiren
formul ati on was | ower than that of the solid oral forns. Al so coated powder
or coated granules for reconstitution were not considered suitabl e since
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hurdl es makes a standard tabl et manufacturing process extrenely difficult.
Further, film-coated pellets layered with Aliskiren were also not considered to be suitable as

a dosage form, because the drug substance changed its polymorphic behavior to

amorphous which may have detrimental effect on drug product stability.

Also the preparation of oral formulations in form of tablets in a reliable and robust way was

known to be technically difficult.

One of these difficulties is caused, for example, by the needle shaped crystal habit of
Aliskiren, which has a negative influence on the bulk properties of the drug substance, e.g.,
flow 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 drug substance quality is variable with effect on the processability of a tablet,
e.g., particle size distribution, bulk density, flowability, 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



Direct conpression is not a feasible option for routine production of
Al'i skiren because of, e.g., the needl e shaped particle structure, the poor
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uni t dosage form as described herein above s provided, wherein said
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1. 25 mypagvilieZa féolrﬂmmu&sd@@rfbrrﬁ@k AlisireAffobeianaeRinistationMinefden 2f 2 Mhitablet one
errbodl nment. of the invention, the mnitablet has a size of 2 mMm In one

embodi mBAYING P COMRANdRIPHIELTPatIRg.YIG EN NI t dosage formin formof a

m ni t abl et- aghe core of said tablet comprises a therapeutically effective amount of Aliskiren, or a
pharmaceutically acceptable salt thereof, and

- the outer coating is in form of a film-coat which has taste masking properties and/or

a controlled release functionality, particularly a film-coat that is capable of masking

the bitter taste of the Aliskiren compound.

In particular, the present invention provides a solid unit dosage form of Aliskiren for oral
administration in form of coated minitablets as an age-appropriate pediatric formulation,

meeting the technical, administration and pharmacokinetic requirements.

The unit dosage form according to the present invention is not restricted to an application in
children but can generally be used, for example, in patients with difficulties in swallowing

due to a disease or age of the patient.

In one embodiment of the invention, a solid unit dosage form as described herein above is
provided, wherein said minitablet has a size of between 1 mm and 3 mm, particularly of

between 1.25 mm and 2.5 mm, but particularly of between 1.5 mm and 2.5 mm.
In one embodiment of the invention, the minitablet has a size of 2 mm.

In one embodiment of the invention, a solid unit dosage form in form of a minitablet as

described herein above is provided, wherein said minitablet contains the active agent



descri bed herein above is provided, wherein said mnitablet contains the
active agentconsisting entirely of Aliskiren, or a pharmaceutically

accept ablwo2aldoesther eof i n an anmount rangi ng from about poetpre®n sy t o
about 4 ng of the free base per unit dosage form particularly from about
between 2.5 ng and 3.5 ng of the free base per unit dosage form In one
enbodi nent of the invention, the mnitablet contains 3.125 ng Aliskiren or
a pharmaceutically acceptable salt thereof/tablet. In one enbodi ment of the
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(vari anin @e emomeniefiieriiniemion. gaid §im-egoalhies ad&%ﬁ@@”ﬂ@?%@é%?’@'ﬁg to the
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after 30 m nutes, a pH of abou one enbodi nen

sol i d ukpte @'d%%;@fterowaw&ﬁ af a@oqt&%er (630 Gt 3 MR G GE 8P SATEF i o

i's pr0V|é§,§%fte?4\$'03frﬁ1u'fessétQpﬁ'df%@@@%vﬁ@éﬂ?ﬂ)ses a basic butylated
met hacryl ate copol yner as the f orm ng agent. In one enbodinent , a
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herein is provided, wherein said film-coat leads to an in vitro dissolution of Aliskiren of about
4% or less after 10 minutes, of about 32% or less after 20 minutes and of about 70% or less

after 30 minutes, at a pH of about 6.8 (variant A).

In one embodiment , a solid unit dosage form according to the invention and as described
herein is provided, wherein said film-coat comprises a basic butylated methacrylate

copolymer as the film forming agent.

In one embodiment , a solid unit dosage form according to the invention and as described
herein is provided, wherein said film-coat comprises an ethylcellulose agueous dispersion
as the film forming agent and, optionally, a hypromellose as a pore forming agent in the film

forming agent.

In one embodiment , a solid unit dosage form according to the invention and as described
herein is provided, wherein said film-coat comprises an ammonium methacrylate
copolymer, particularly an ammonium methacrylate copolymer type A and/or an ammonium

methacrylate copolymer Type B as the film forming agent.

In one embodiment , a solid unit dosage form is provided, for oral administration comprising

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



met hacryl ate copol ymer Type B as the filmform ng agent. In one enbodi nent

, a solid unit dosage formis provided, for oral adm nistration conprising
a t her apewbi2oaldsysief f ecti ve anount of Aliskiren, or a plhpermeeviosss |y
acceptabl e saltthereof, particularly, aTheni-funarate salt thereof, for use
in the treatnent of a disease or condition in a pediatric popul ation, but
particularly a solid oral dosage formaccording to the invention and as
descri bed herein. In one enbodinent , a solid unit dosage formis provided,
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di (1- melybydiBblnk)eidt- hydr oxy- 5- ami no- 8- [ 4- met hoxy- 3- ( 3- et hoxy pr opoxy)pheny
|]- octanam de. In the above and in the following the term"Aiskiren," if
not defined specifically, is to be understood both as the free base and as
a salt thereof, especially a pharmaceutically acceptable salt thereof, such
as a hemerifiig®y:-ate, hydrogen sulfate, orotate or nitrate, nost preferably a
hem -fumarate thereof. As described above, nost preferred is the

hem -funarate salt thereof which is specifically disclosed in EP 678503 A
as Examphg tegmsaefiegtivectmoyny Yathgrargulicallyaeifrstiye pirptareetsniortegamquat §f r eni n
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oral dosage formis brought into contact with a fluid and the fluid
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surrounds the dosage form The conbination of delivery

and chemically defined as 2(S),4(S),5(S),7(S)-N-(3-amino-2,2-dimethyl-3-oxopropyl)-2,7-
di(1-methylethyl)-4-hydroxy-5-amino-8-[4-methoxy-3-(3-methoxy-propoxy)phenyl]-

octanamide.

In the above and in the following the term “Aliskiren,” if not defined specifically, is to be
understood both as the free base and as a salt thereof, especially a pharmaceutically
acceptable salt thereof, such as a hemi-fumarate, hydrogen sulfate, orotate or nitrate, most
preferably a hemi-fumarate thereof.

As described above, most preferred is the hemi-fumarate salt thereof which is specifically
disclosed in EP 678503 A as Example 83.



rate and delivery duration exhibited by a given dosage formin a patient
can be described as its in vivo release profile. The rel ease profiles of
dosage f owomotvgerxhi bit different rates and durations etr/heessisgnd may
be continuous. Continuous rel ease profi%es include release profiles in
whi ch one or nore active ingredients ar®e rel eased continuously, either at a
constant or variable rate. For the purposes of the present application, an
i mredi ate release forrmulation is a fornulation showi ng a rel ease of the
active &lipdieanioefastculaina @hmi -Bimesatedberiepk isad eenjn MbAIPr krpviyy toabes pléedtivg in
f or mul aiedRodlfshBr ARG HIRA! 6. TRIBOCve ATagklExPHF RRSERAGL didicua esent
application, a "nodi | ease tornmulation' or mu at|on show ng a
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i nto sep&rastanturMeriadlesatdnd i s di spersed. Disintegration is achi eved when
the solid oral dosage formis in a state in which any residue of the solid
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of the present invention, a modified release refers to a release delayed by 30-60 mins.

The term "time delay" as used herein refers to the period of time between the administration
of a dosage form comprising the composition of the invention and the release of the active

ingredient from a particular component thereof.

The term "lag time" as used herein refers to the time between the release of the active
ingredient from one component of the dosage form and the release of the active ingredient

from another component of the dosage form.

The term “disintegration” as used herein refers to a process where the pharmaceutical oral
dosage form, typically by means of a fluid, falls apart into separate particles and is
dispersed. Disintegration is achieved when the solid oral dosage form is in a state in which
any residue of the solid oral dosage form, except fragments of insoluble coating or capsule
shell, if present, remaining on the screen of the test apparatus is a soft mass having no
palpably firm core in accordance with USP<701>. The fluid for determining the

disintegration property is water, such as tap water or deionized water. The disintegration



t he amount of drug substance that goes in solution per unit tinme under
st andardi zed conditions of liquid/solid interface, tenperature and sol vent

conposi t iwp-20lesAssol ution rate i s nmeasured by standapdrmpbéodsoskgown to
the person skilled in the art, see the harnoni zed procedure set forth in

t he pharmacopei as USP <71 1> and EP 2. 973 and JP. For the purposes of this
invention, the test is for nmeasuring the dissolution of the individual

active ingredient is perfornmed follow ng pharnmacopeia USP <71 1> at pH 2.0
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any shape known to the skilled person for tablets, e.g. round e.g. with a diameter of about
1.25 to 3 mm; cylindrical e.g. having a convex upper face and convex lower face and e.g.
with a cylindrical diameter and height independently of each other are from 1 to 3 mm; or
biconvex minitablets e.g. whose height and diameter are approximately equal and are from
1.25t0 3 mm.

The core of the minitablet according to the invention may comprise 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 “Lexikon 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,
stabilizing agents, fillers or diluents, surfactants, film-formers, softeners, pigments and the
like.

The present invention likewise relates to a solid oral dosage form comprising a

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



formers, pignments, softeners and antitacking agents and the like. The
anounts of the active ingredient and further additives are preferably those
as defi negoabovsesizhe present invention |ikew se rel at epctraxpari9okisds or al
dosage form conprising a therapeuti callr effective anmount of Aliskiren, or
a pharmaceutically acceptable salt thefeof, as an active agent, and a
filler and a disintegrant as additives. Further additives include, but are
not limted to, binders, lubricants, glidants, stabilizing agents,
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according to the present invention conpri Ees _ »
as an active agent, and a filler, a disintegrant, a lubricant and a glidant as additives Further
additives include, but are not limited to, binders, stabilizing 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.

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 filler, a disintegrant, a lubricant, a glidant and a binder as
additives Further additives include, but are not limited to, stabilizing 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.

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.



as an additive a filler or a diluent such as, for exanple, confectioner's
sugar, conpressible sugar, dextrates, dextrin, dextrose, |actose, mannitol,
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powdered cellul ose, sorbitol, sucrose ahd talc preferably, mcrocrystalline
cellul ose, e.g., products available under the registered trade marks

AVI CEL, FILTRAK, HEWETEN or PHARMACEL. A nost preferred filler is
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accor di prASPO®GNEsSent i nvention conprises as an additive a filler,
particularly mcrocrystalline cellulose. In one enbodi nent the solid oral
dosage form according to the present invention conprises as an additive, in
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accordlng to the present invention conprises
eSters, Na-stearylfumarate, hydrogenated cotton seed oil and others. A most preferred

lubricant is Mg stearate.

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 fillers or binders, e.g., silicified
microcrystalline cellulose (PROSOLV). A most preferred glidant is colloidal silicon dioxide
(e.g. AEROSIL 200).

As binders for wet granulation, one can particularly mention polyvinylpyrrolidones (PVP),
e.g., PVP K 30, HPMC, e.qg., viscosity grades 3 or 6 cps, and polyethylene glycols (PEG),
e.g., PEG 4000. A most preferred binder is PVP K 30.

Hence, in one embodiment the solid oral dosage form according to the present invention

comprises as an additive a filler, particularly microcrystalline cellulose.

In one embodiment the solid oral dosage form according to the present invention comprises
as an additive, in addition to a filler, a disintegrant, particularly microcrystalline cellulose and

Crospovidone.



as an additive, in addition to a filler and a disintegrant, a |ubricant,
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conpr es{eehd ERBbAMBhIhE sBliPbral BB TEMIEGRMIAY & HE prdientRTAARN %Hﬁ)ﬁg&d

formul ation of Aliskiren and an outer or external phase, particul arl

ext er naPs pRaadditveny peditien o nifleree diniplegransfanfes hogranth aolidanit Bl

super di $lifb&95iMhe COMRREEE dsBoliBéne, %fa‘aghéélﬁﬁ sﬁ'@afr&t%ta%‘é o lsaicbR BioxidBe
amount of each type of additive enployed, e.g., glidant, binder,

disintegrant, filler or diluent and |ubricant or fil mcoat may vary within
ranges PREPIPediaent the salid aral dospggdorn gecosdingrint 1Be PreRenhiRMeMION SPMPLIBRS cant

may var ysWnt Bidiii, r@%ﬂ@ltl@fﬁ t(ﬁ raof"ﬂe@ 3 otlsﬁ’ntégpam’ ARIEBANt drd @gjh&érﬂubaﬁmdéror
stearate from1.0%to 3.0%b b{ul from1.5%to 2.5% d%twelght

t he aerGﬁ'f“CEb'ﬁ”h”H‘éf@?ryﬁt&V”%&P rﬂé%vf‘%ﬁ@emégnqsﬂ%sﬁﬁqﬁea%@t SUicYy
wei ght, dRx@le.antimMWMddne% to 4. 5% by wei ght; the anount of disintegrant nmay
vary within a range of fromO to about 20% by weight, e.g., from3.%to 5%

by wei giy parflaﬂaraﬂ@kiﬁre@&f tﬁé Hn‘ﬂfab@’[ agd:dréﬁﬁgfto ﬂ%)bré!@rnYM%ﬁﬁUnnar@ dPaaerigdd from
0 to about 80% by wei g ., from20 to 50% b ereas the

amount BfTeY) M@uRE Cﬁ’ﬁ&“%?? frm %FHXtHrer%fﬁ'@)%S'i‘meﬂFW%e 136 t%ﬂ)%ﬁf”%%'r@{}‘e\;\‘ﬂ ght,
e.g. fremiddioh beJAl@%&w aH@'eGhbuteﬁ'w éxlfbenawb %rt%mbrry Ca‘haéxtgﬁl)él pRE%

wi thin a range of to is a

char act éPmQ’E'$“E’:9 th'gr}?é amoé'ggﬂft mégﬂqsdmﬂ)F*&Pr%ggaﬁé‘of%%@'sﬂﬂ%@ra%@“F??(S?H ¥n

only a el @tdrédeymaikeiel fermudtionof additives given the high content of the
active agent. This enables the production of physi cally small unit dosage

e N I M B S
dosage tmignt aR®Nbrigafitt drdith adohymab ey 0igtn @dnde@&:@nvd?m@ﬁﬂnﬁltﬂeyart.t reugdei ti ve
cont ent example, the amount of lubricant may vary within a range of from 0.2 to 5% by weight, in

particular, for Mg stearate from 1.0% to 3.0% by weight, e.g., from 1.5% to 2.5% by weight;

the amount of binder may vary within a range of from 0 to about 20% by weight, e.g., from

2.5% to 4.5% by weight; the amount of disintegrant may vary within a range of from 0 to

about 20% by weight, e.g., from 3.% to 5% by weight; the amount of filler or diluent may

vary within a range of from 0 to about 80% by weight, e.g., from 20 to 50% 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 1.0% by weight; and the amount of film coat may vary within a range of 0 to

5 mg/cm?, e.g. 0.4 mg/cm?to 0.7 mg/cm?.

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 65% or less by weight based on the total weight of the
solid oral dosage form, more particularly about 60% or less. Preferably, the additive content
is in the range of about 35% to 58% by weight, more particularly, the additive content

ranges from about 50% to about 56% by weight based on the hemifumarate.



is in the range of about 35%to 58% by weight, nore particularly, the
additive content ranges from about 50%to about 56% by wei ght based on the
hem f umarwbeod/@eaber red anount of a filler in the tabl etTaps@ooegeci ally
of mcrocrystalline cellul ose, ranges ,L:%om about 30%to 40% particularly
from about 33%to 40% by weight per uhrtt dosage form A preferred anount
of a binder in the tablet core especially of Povidone, ranges from about
2.5%to 4.5% particularly fromabout 3% to 4% by weight per unit dosage
form AApprefasradeamaniuefita dfleraindihgitableyceret eppeaidiy Qfabicmcn@éall@e egltaseal |y

of CROSE %Q%ﬁn abéu”tgﬁ%ftéql@%a}%%cu%rl‘:{@ﬂ&n WouPSsd, 1 HoL | t O@m BaOUt 3. 5%

to 4.5% wel ght per unit dosage A preferred anou a gli ant in
t he t abdesagedpen. especially of colloidal silicon dioxide, ranges from about
0.4 to 1.0% particularly fromabout 0.6%to 0.9% by weight per unit

dosage ondrE?erréd RinRIuRE 65 bATBURA thOfapfet b%rés‘b@aguy 6\‘ F‘d?/ﬁjotn%brla%eé?ﬁ’&% about

especi al lgx)sl’ stearate, ranges from about 1.5% 3% particularly from
about 12896 tood- é/m@'tyyulaéy@w q@éwt%th4%@bwélgrnbp$ﬁumiq@ﬁéseeiorred anount of a
filmcoat ranges fromabout 0.4 ng/cn2 to 0.7 ng/cnR per unit dosage form

Preferr ﬁd reFEpkEIaL §m8unt'°éf' a'SmsTrﬁégréﬁtdln&ﬂé“tébI&lG%r@r és;ﬁééfaqlil%‘ @#@@POVTD(DNE
|IIustrat|ve exa bsol ute anounts of each ditive and the

anmount s r?rkﬂeétff%ggemo% F(%FO éddlﬁaftiﬁé'?”b/ér%“ [FOPEr $ 9%%6@8@@ waighheededt r ed
propert ygsageffotre solid oral dosage formand may al so be chosen by the
skilled artisan by routine experinentati on WI t hout undue burden. For
exanpl e, the solid oral dosage form m osen to exhibit acce| erated

and/ or AePs{RIEd AR 6t oidRnt i fhe kb éﬁfe \/GSPHC%W i el glisen Aexdeye

cont r ol régek Roni abs@s®4 ab 128% ] E«j@rt.aﬂ@ﬂx frorNak®dus P®% fd 0. LARdvBRRAL pef utihe
invention, m crocrystal line cellulose is used as a filler/binder;

Crospovid&]ﬁﬁ’@ g84M-an di si ntegrant, Povidone as a filler/binder, et hanol with
5% i sopropanol as a granulation liquid, which may | ater be renoved duri ng
pr ocessiAngrefehielisdfunc of & qibdsantameitaples coreCosperiallilof Bigl dtesrateDranged@roas a

doncent PEDHIGEA 18 AtAER RHG T BRot BTG 2cita el per utiosdon B ¢ ne

magnesi um stearate in the external phase nmay be present in a concentration
range ofA prefeneeinarabuiitof b fith teat3IUngezafrorncatoat Dy mp@M’abauT nig/&bb per @nib% by
wei ght %osageq’lt dosage form

Preferred amounts of Aliskiren 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 control of the release of active agent.

In a specific embodiment of the invention, microcrystalline cellulose is used as a
filler/binder; Crospovidone as an disintegrant, Povidone as a filler/binder, ethanol with 5%
isopropanol as a granulation liquid, which may later be removed during processing, Silica,
colloidal anhydrous / Colloidal Silicon Dioxide as a glidant and magnesium stearate as the

lubricant, particularly in a concentration a shown in the illustrative examples.

In particular, the magnesium stearate in the external phase may be present in a
concentration range of between about 1.5% to 3%, particularly from about 1.5% to 2.5% by

weight per unit dosage form.

The cores of the minitablet according to the present invention and as described herein may

be coated with a coating, wherein said coating may serve to mask the bitter taste of the



The cores of the mnitablet according to the present invention and as
descri bed herein may be coated with a coating, wherein said coating nmay
serve to wabkiodsesibi tter taste of thedrug subst ance andpthgired0gssépr ove
patient conpliance and/or to control {Lg rel ease of the Aliskiren active
conpound in vitro and in vivo. The sol oral dosage fornms according to the
present invention may, therefore, also be provided in the formof coated
tabl ets or dragees, particularly of filmcoated tablets or dragees, in

whi ch cdglg substange iagddhenefaie sagreve eahentsopmbgnageandiprt th controlathe ngleaspital |y
a pol ymgfe AldkRed5dve cBMBoQﬁd Ingid dkeein viysgar, shellac or other filmcoating
entirely conventional 1n the art. Attention is drawn to the numerous known
met hods _of coating enpl oyed inthe art, e.g., spray coating in a fluidized

bed, e.dhe 39yd o daseom fersishaerording rﬁ@ﬂ%ﬂaﬁ@s&%@waﬂ‘ﬁ&nl By etheredoreAglsernitt i c,
datt, Wﬁvﬁe‘armotrhe"fb%'d? cdatbPabRitd @F %%ega'ﬁaﬁi%@ltaﬁ\'j of Gilrf-coatdd thBRtkpPWN
nmet hods usi ng apparatus from Accel a Driam or others, or other
met hods deaggeenini Whah cpse theesalidt Ora’fI'H@S%dﬁOfm \)%@r@’dﬁﬁ%‘ﬁlﬂy ayeqadng ypically a

conf ect }L)@I?Hég RY HEMEMphay & {Ha ﬁk’ézhsﬁ%at rhadgiad %ro&ﬁet"afm%eétlﬂq‘%ntlrely
mnitablefs are coated with a taste-nmaski hg materi al .g. a polyacryl ate,
pr ef er abPyveatomralde dg @R AtiemMioass Hiawade die EU@S‘lerCE@d?@@i”t mR”REb&(Rﬁ CORtiNARS/ RL
(see Ha@%ﬂ%@d(mc thBRRY, ﬁéces'g é}F&JahE@(ﬁ'\' PHGBEED bed %Cg S}P fhe kfﬁ%{ivﬁ?ﬁétﬁ’éds Bing362) .

especi al | y Eudragi t R ui'tabl e coating material s for the conmpositions of

the i nvéﬁP@FQWSI%’@“%Fd% fre|1 Hparomatiss ett, deyssier ar I"Suttlﬂ'bl 5 r?e@‘ﬁ@%@t?ﬂ dascoater,

preferallgy: bylthe@noﬂmcrﬂ%bbfﬁémfg%rpﬁgt%tl]csr%mglg%§tasé|a%c7[f?gmf6r06[hers or
met hacryilc acid, methacrylic acid esters, acrylic acid and acrylic acid
est er s: oper Fethodseisnrgniopalinthearts THmaseiivereran@eniydised it eaHedignyo may
nethacrﬁg%hﬁmn@g1ngﬂﬁﬁhgmb@glnoethyl)nethacrylate and nethyl nethacryl ate;
or 3. c) a copolyner fornmed from nononers selected fromethyl acrylate,
et Pyl Ilfebﬁ'@ﬁd’rbéhﬁﬂ]@ rﬁﬁi‘ﬂatﬂé&ts ﬁf&ébélte’ﬂmmna W&Wasﬁﬁg hq%;tiérbgll Qatg]? mlgcrmﬁ mogI e
prefera ose mentiagned in .= €. 0. osg_avail abl e from Evoni k under
Phe. ¢ r aBierPRY B AGAIT ROCESDECVROIY Eiol BErORG DUDY SCTRTRE (07 ARatotk, o: 1.
1) the &f PRaréRROUICAEEScidiontsBeC. fdtOIﬁ@r@’@ﬂt‘@ﬂﬁr%ZﬁQJsﬁééiQ@ Huoeagittet. hacrylic acid
and methacrylic acid lower alkyl esters, such as the 1: 1 copolyners forned
“ELS[”ag?t%GE&Eé( bb&tirdthteAAIE dTH ¥ m B RAS LY hliS At In3RbiE pYfdaYatdie trademark
especially polymethacrylates, preferably:

1. a)a copolymer formed from monomers selected from methacrylic acid,

methacrylic acid esters, acrylic acid and acrylic acid esters;

2. b)a copolymer formed from monomers selected from butyl methacrylate, (2-

dimethylaminoethyl)methacrylate and methyl methacrylate; or

3. c¢) a copolymer formed from monomers selected from ethyl acrylate, methyl

methacrylate and trimethylammonioethyl methacrylate chloride;

more preferably those mentioned in 2.b), e.g. those available from Evonik under

the trademark Eudragit™;
Especially preferred polyacrylic polymers are:

1. 1) the 1:1 copolymers formed from monomers selected from methacrylic acid and
methacrylic acid lower alkyl esters, such as the 1:1 copolymers formed from
methacrylic acid and methyl methacrylate available under the trademark Eudragit® L,
e.g. Eudragit® L100, and the 1:1 copolymer of methacrylic acid and acrylic acid ethyl
ester available under the trademark Eudragit® L100-55;



e.g. Eudragit RL 100, and the 1: 1 copolyner of methacrylic acid and
acrylic acid ethyl ester avail able under the trademark Eudragit R L 100-55;

2 . 2) theohoiyekenigpol yner forned from butyl nethacryl aper/Ep2010/050886

(2-di met hyl am noet hyl ) - net hacryl ate apnd net hyl nethacryl ate avail abl e
under the trademark Eudragit R E and 37 3) the 1:2:0.2 copol yner forned
fromethyl acrylate, nethyl nmethacrylate and trimethyl ammoni oet hyl

met hacryl ate chloride available under the trademark Eudragit R RL; or the

cor respond-ng) the: g1 Pomjmeyf@wechfrgmlbwml gethegariate Ha-dimahwiaminosthdr agit R
RS; the 1 RE
or the logsg c?yl&t@%ﬂgm mét%%ﬁ]acry kel @] R EDYagit

nmet hacryl ate and tri nmet ate oride V\/mchls in
combi nation @€h car boxynet hyl ceI | ul ose and avail abl e under the trademark
Eudragit R RD;, nore preferably those nentioned in 2.2). The pol yacryl ates

above haves piefherakby cpbparr FiPMmes foar etiaiaghllateof mathguheth@crfieXe 4ret about 500
1000, e.

. n found that pol r tes, especially
Fudrag i ke RRRRnEsing rTean e o avalar Red e edBatie 1 or ms
colrrprl sing a|E:u8kallg(gl't'éRLlérth@]?oﬁréﬁ’mih@lﬁgtﬂ’mo.ﬁ lc@polPpaseaasiabeluhdésthe Itrag@mkaf its
salts, e.g. i, ski g i fumarate, e. at i Eudragit R E
does not easi I“9ra(§’ft ggl’ tﬂég%g Cﬁeﬂymﬁﬁfo ?ro?“t?éh% %ge tP}BnI y at pH
val ues bel OWnﬁatha%ﬁﬂatbfa@GWetﬁpl@#ﬂfﬂn&e&ﬂ}ﬁw@th‘a@@llaﬂé chIBri@é whish idint t er tasting
of aliskiren un tra sfe to mater als a

ot o nabove. GOPPREISTRDN GELEoERE Y] Rl AT AR Pof i rader AR ent s

convent i onal EuBirag@@RrDng forrrul ations, for exanple tal cum nmagnesium
stearate or silicon dioxide, for exanple synthetic anorphous silicic acid

of the Sylg bgﬁe@g@ 141%@ﬁ1%ﬂlork‘wm§)§?”pl e Syloid R 244 FP, or colloi dal

silicon dioxi Aerosil R 200, or wetti ng agents, for
exanpl e_sodi um dodec sul fate_ or the af orenenti oned po | ene gcol S or
pol ysor EQFQQ'V?‘?VM'?‘&%%}%? g referably agptanmalgsUgieveightl @ @ﬁ c%@r?g@

further 500860, RQg. #®oGt 1589'dogyer of anti-sticking material applied upon one of
t he above-menti oned coatings, e.g. conprising a colloidal silicon dioxide

pr oduct I 8LO age forns
o eachErapen By thadoydPh Bl Bp L BRARS L e Brle Brg SYldty SBE0TT, o
Especi ak:bgtiqgrsafidadomgeo‘orrrrmmmrmprcsmg aviskitdman ithrevflermh iobthedree msatedvetilasski r en
particl otm Stitd 'saﬁsa}%l.getaﬁskiren hemifumarate, e.g. since a coating with Eudragit™ E does not

easily dissolve at the neutral pH of the mouth, but only at pH values below 5, and thereby

prevents the dissolution of the bitter tasting of aliskiren until transfer to the stomach.

Coating materials as hereinabove defined may be used in admixture with further excipients
conventional in coating formulations, for example talcum, magnesium stearate or silicon
dioxide, for example synthetic amorphous silicic acid of the Syloid" type (Grace), for
example Syloid® 244 FP, or colloidal silicon dioxide, e.g. Aerosil?, e.g. Aerosil® 200, or
wetting agents, for example sodium dodecyl sulfate or the aforementioned

polyethyleneglycols or polysorbates.

In another aspect the solid dosage forms may comprise a further coating, e.g. a layer of
anti-sticking material applied upon one of the above-mentioned coatings, e.g. comprising a
colloidal silicon dioxide product, e.g. Aerosil®, which may avoid adhesion of the solid dosage

forms to each other or to the walls of the container material, e.g. a capsule.

Especially preferred compositions of the invention are coated aliskiren particles, e.g. tablets
such as minitablets or pellets wherein the coating comprises a (taste-masking) polyacrylate

coating, preferably Eudragit® E or Eudragit RD100%, especially Eudragit® E.



such as mnitablets or pellets wherein the coating conprises a
(taste-masking) polyacrylate coating, preferably Eudragit R E or Eudragit

RD100 R, wepemn/@biy Eudragit R E. The coating may furthepcerpéionsosksirt her
conponents such as a plasticizer, e.g._ triacetine, triethylcitrate,

di et hyl sebacate, pol yet hyl enegl ycol 3000, 4000 or 6000,
acetyltriethylcitrate, acetyltributylcitrate, or diethylphthal ate, and/or
antisticking agents, e.g. magnesium stearate, colloidal silicon dioxide, an
synthetic anorphous silicic acid such as Syloid 244 FP, talc, or glycerine
monost earate. The coating may further conprise, especi aI |y in aqueous

di sper siTbagoaiiemay furtiee compasehirthgr qg@mr@nt%smcﬂs(ja plagiigient &8i Haceine,

suspend%twﬁﬁ%gﬁl Is@b&até"%eﬁ‘@%%e 85cdiie0 S46dB or bb(? a%Q filidthficitrate, “k

enbodi nent “of e 1 nvention siumstearate I's use n anti-ta

agent, Beelyiibyingiraiecd dﬂﬁéhm&wmst anderiltitirkingzrgeatss plgmm@nﬁslwg S#Ej?é@i?;
di butyl .§RRae i rf31 |o§ﬁd8| é}ﬁéyrﬁrh&%raméreﬁédéf@nlc?&ééué SUEH 88 8yloiSHi HiB) t%%%b’ |

sul phate as a so l'1zing agent and purified water as a solvent (vari ant

A . |f akreinsd m@%ée@éat% des icpalindo risayrdyrtegfpIcompasmt epRpaadl hifol asygotsor
mul ti pa'atsbéﬂélo% Ehe Wor'%&ﬁ&kéﬁ.ﬁgy&ée%ﬁto dﬁ?/%ldysfe%irm&ﬁétrdn%ffsa%k_l éHded @kcipihiémer

coatings or other technol ogies conventional in the art antitative
cont r ol edk HPMC Benscadt®ME 6tape- acti ve agent can be achi eved by conventi onal
techni ques known in the art. Such dosage fornms are known as oral osnotic
syst ems'r(é @ecmbodﬁgg_@te@‘ thanneandion naegnssiyrapitearate isresed- apan antittaeh et s,

mul ti] aygentt gidiebgtyRRd hbBabiylee ch?)%/n"?é?rE%OaSﬁIH @ﬂn\“f?tageﬁpﬁ!bhtﬁgeﬁa%bféa&e

according to the I fvention may conveniently be coa a conponent
whi ch off Bpsliczesysediimauris e fundym d@%‘u&lﬂ'Phﬁi? 35r 8] StPlliFince PeRRieast t he

al i ski rgnm%twé&gr 5£0MBavad (P4riaaf Ap pharmaceutical ly acceptable salt thereof,
in the body, preferably in the intestine, e.g. a nodified rel ease coati ng,

e.g. a diffusion coating, Exanples of such nodified rel ease coating
corrponth‘%e'adleg relegse sedesiied sae Mmayi fBRIPY, £2ating tgchnelagy ferenbitipieulates, d"’ax
Aquacoah(dinx EyReniyapdiphée rhdtam Mets i pbigace @)‘éﬂhdlgs'ibireofhreﬁnﬂe@%dl’ég?w,

acrylic copolyners, preferably acrylic and methacrylic copolyners
cont ai nicﬁ'@)ve(ﬁ‘ﬂ%'faéﬂrh@??”ammm um groups, e.g. tri (G -4alkyl)-amoni um
met hyl met hacryl ate groups, e.g. trinethylamoni um net hyl net hacryl ate

groups, Criaftitaf®S ¥oitel offefid1asiéadd §famiedacﬂ‘|$é eargem tén BefdBreBd vyatdr@emonal

quarternar I um groups 1 RL/ : e.g. suc rs

comer c i %&‘ﬂ“émg ‘P"%lbl”etli1 é&%‘rﬁqﬁﬁ%\‘? m&r?cﬁ%?‘”?‘ﬁ'gaf‘r éﬁ&oﬂé SYHERIF 4GPt RLR,
Eug_r agi ]pr&%x)b t@@a;gwcbrbm% ImAWER Blets; QRSYsYITRICE, taBIBE, MUltitEy%F bREs dAtEthedke. A

rati o of abou . 25,

The composition with modified release according to the invention may conveniently be
coated with a component which offers a sustained, continuous, gradual, or prolonged
release of the aliskiren active compound or of a pharmaceutically acceptable salt thereof, in

the body, preferably in the intestine, e.g. a modified release coating, e.g. a diffusion coating.

Examples of such modified release coating components are e.g. cellulose derivatives; e.g.
ethylcellulose, e.g. Aquacoat® ECD, available from FMC; Surelease available from
Colorcon, acrylic copolymers, preferably acrylic and methacrylic copolymers containing
quaternary ammonium groups, e.g. tri(Cs4alkyl)ammonium methylmethacrylate groups,
e.g. trimethylammonium methylmethacrylate groups, e.g. acrylic/ methacrylicacid-ester with
different ratio of quarternary ammonium groups 20:1 RL/ 40:1 RS, e.g. such polymers
commercially available from Réhm Pharma under the Trademarks, Eudragit RL®, Eudragit
RS® or Eudragit NER or copolymers; and/or mixtures thereof. A ratio of about 75:25,
preferably 90:10, preferably 95:5 by weight Eudragit RS™:Eudragit RL® is particularly

preferred.



preferably 90:10, preferably 95:5 by weight Eudragit RSR Eudragit RLR is
particularly preferred. The nodified rel ease coating conponents may be in
aqueous diepefeisenz2 e.g. as 30% aqueous dispersion, or etgaPe0ssIsys i on,
e.g. 12.5% organic solution. For exanp t he nodi fi ed rel ease coating
conponents is a mxture of Eudragit RLR and Eudragit RSR in 30% aqueous
di spersion or 12.5% organic solution. The anount of nodified rel ease
coating conponents may be from about 30 to about 100 wei ght % nore
pr ef er aBhg Medifiechrleasesgoating alpHIRONENE MeY st insgausasedispersicre .ot a$ Ak ght
of the ¢ g a i
prefer abﬁ@édcdgn%lrsgégglgﬁnw Icr %Igﬁéﬁ /&Bnﬁ)% gg:po ag'rcag(?lmdllfzp(%ﬂvé@ﬂw@%e even
nor e prefcelrfeﬂlryleasqwoamggmmp@ne@fs ishe ntl>6tlr&l ofweidjagit BL tene @@ﬁfﬁmtl REOM The
skilleds @‘?ra?q%'%oM‘é)nggeJ@ﬁh%?ﬁkao@ﬁﬁiwsﬁluﬁ | amount of nodified rel ease

a

coating poI yher to ust as necessary the dissolution profile of the

Al T ski r?ﬂe%%ﬂ%f‘%f‘hod#u@d %‘Ieéélﬁ&oa‘ilﬂg“doHp%nQr‘i@Q%WSé‘?rthf tE)d"u? 3y &BbLOTH

del ayed rel ease coating is provid wherein acate i s use as a
pl ast i cwgiaht "/ethB@éfPfB@Ibb’sf@fﬁqb@dlﬁé) tgiabput ‘s(?(bwelsat - Pasan aoiheita@l wesht
hypronel} pg&oagng@not her filmformng agent, silica, colloidal anhydrous /
colloidal silicon dioxide as a glidant and purified water as a sol vent

(vari antrnBnodiia@ rARdid E&fing et §aGBUSORESdIR g BTty B&hpr’l%ﬁuﬂ%m& ,Qtr%m)r e
further conponents or exci FI ents, e.g. pore forners, pl asti ci zer

ant i sti SKra§redgrahly,2-20 wetaht iy eagremore @rqjeraaly ﬂi%ww@édo Iﬁ’éFh@i kA werght of
Sui t abl e\PQnssdsAbREr s may be pH i ndependent pore-forners, such as HPMC, or
poreforners which are pH dependent, Suitable pH dependent pore-formers may

be enterrhg sﬁlﬂé&ﬁ&%ﬁﬁ%uld%@stﬂ{g@{tu@ a@m‘aaénhdlgmt BPYERES relé%%e%bﬁhg‘ sghened,

an enteric pore-fornmer is a pore-fo whi ch provides drug release in an
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rel ease in acidic environnment, e. in the stomach. Exanple of enteric
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The modified release coatlng may further include one or more further components or
excipients, e.g. pore formers, a plasticizer, an antisticking agent, a wetting agent, e.g. as

disclosed hereinafter.

Suitable pore-formers may be pH independent pore-formers, such as HPMC, or pore-
formers which are pH dependent, Suitable pH dependent pore-formers may be enteric pore-

formers, e.g. enteric coating polymers.

As herein defined, an enteric pore-former is a pore-former which provides drug release in
an environment with pH > 5, e.g. in intestinal fluid, and suppresses drug release in acidic
environment, e.g. in the stomach. Example of enteric pore-formers according to the present
invention are HPMC-phthalate (HPMC-P), e.g. HP50, HP55, e.g. from ShinEtsu; HPMC-
acetate-succinate (HPMC-AS), e.g. Agoat LF or Aqoat MF, e.g. from ShinEtsu; Methyl
acrylic acid-ethyl acrylic acid copolymer, e.g. Methacrylic acid copolymer, e.g. Eudragit L,
S, L100-55 and/or L30D from R6hm Pharma, Acryl-Eze from Colorcon, Kollicoat MAE 30
DP from BASF; Celluloseacetatephthalate, e.g. Aquacoat CPD from FMC Biopolymer, or
Polymer from Eastman Kodak; and Polyvinylacetatephthalate, e.g. Sureteric, Colorcon, or
any mixture thereof. Preferably HPMC-P and HPMC-AS may be combined with
ethylcellulose or acrylic and methacrylic copolymers containing quaternary ammonium

groups, e.g. tri(Csq4alkyl)-ammonium methylmethacrylate groups, e.g. Eudragit RS in



DP from BASF; Cellul oseacet at epht hal ate, e.g. Aquacoat CPD from FMC

Bi opol yner, or Pol ymer from East man Kodak; and Pol yvi nyl acet at epht hal at e,
e.g. Sureyenvuyoséaborcon, or any m xture thereof. Prefepalpipp4l6iEisks and
HPMC- AS may be conbined with ethyl cel Ir%ose or acrylic and nethacrylic
copol ynmers cont ai ni ng quat ernary anmoni‘um groups, e.g. tri (G

-4al kyl') -anmoni um et hyl met hacryl ate groups, e.g. Eudragit RS inorganic
coating solutions, HPMC-AS di spersed in water can al so be conbined with
aqueous Oz cedting] sxfetiamss pwﬁ%ﬁ%d@pequ:awa@tem@n FRC. beHganbirgp gy |
met hyl cgly, ecul ar wei ght of from
20, 000 ¢ g élgol%se%d%gﬂg@tggﬁgEeérsgmsga%écﬁ\'%%F%% Dal tons, e.g. a
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and a phthal content from es of suitable hydroxypropyl
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pht hal yl conten 18-22% and 27-35% r espect i vely, a mol ecul ar
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acetate succinate may be used known under the trademark Agoat

Aqoat MBa¥Rg aéwm%vr@payncyn@ohlal ra@h@xy @néentfansa @Hh@iylaogtﬁntﬁfeﬁrﬂ%aw@é’% Lt d.
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i nvention may conprise to 70 weight % nore preferably 5 to 50 wei ght %

of por elregemaik HRasa M"@M@f@@i‘ttﬁﬁ SRR GHPPISF- t he nodified rel ease coating.
The conposition of the invention further include a pore-forner, e.g

whi chgP¥eBPiRar e séialisr ByderesopmeylselusshgPaimiegsystRie may be Used as

pol yVi nkhgws ruﬁhérdl‘ﬂgQFadBmaYl@F\HUétemeoroAhgﬁ MR aﬁ@ldomn%gaﬁfébé{@bievﬁ g. $roth
hydroxyethyl cel l ul ose, FWdroxypropy met hyl cel | ul ose (

I—Iydroxy§|ht5‘p§"lsééflhlem'@é§0 -, Jphlé?r 8e3N-ul ose derivatives, e.g. which are
soluble_in acidic nedium as amonium salt, acry Iate or mathacr%ll ate
esters, Beg“Od'fF_fti’dFeé@'ﬂlsﬁ ‘E’aBPg Eué?%@?'ﬂ‘p@@” BBVS?a'BY‘}HtiOB B3y §oMpHseA tar d

swel |'i ngeight 9@ thedre pReférabUitioa) \X/elgﬁ % Ik pofdEodkd?, baddiaCdh e @ot§ﬁhél§tht%f K
al kaline nedium i.e. enteric coating polyner, e.g. Eudragit L, S, L100- 55

or any mq@t @Pée|f3ﬁ%9r%f2ﬂ“”9HPl\/C may al so act as a thickening agent due to the

Vi Scosi tTXe o ) ]
position of the invention may further include a pore-former, e.g. which gives water:

soluble pores, e.g. polyethyleneglycol, polyvinylpyrrolidone, polyethylene oxide, a cellulose
derivative, e.g. hydroxyethyl cellulose, Hydroxypropylmethylcellulose (HPMC),
Hydroxypropylcellulose, or other cellulose derivatives, e.g. which are soluble in acidic
medium, e.g. as ammonium salt, acrylate or methacrylate esters, e.g., Eudragit E or
Eudragit EPO; polyacrylic acid; which are swelling in water, e.g. Eudragit RS, RL, NE 30D,
which are soluble in alkaline medium, i.e. enteric coating polymer, e.g. Eudragit L, S, L100-
55 or any mixture thereof. HPMC may also act as a thickening agent due to the viscosity of
the aqueous solution thereof. According to the invention the pore formers may be
hydrophilic agents, e.g. water soluble plasticizers, e.g. PEG, triacetine, triethylcitrate, or

hydrophilic silicium dioxide, e.g. Aerosil 200 or Syloid 244 FP.

Suitable plasticizers according to the invention include e.g., triacetine, triethy citrate, tributyl
citrate, dibutylsebacate, diethyl sebacate, polyethyleneglycol 400, 3000, 4000 or 6000,
acetyltriethylcitrate, acetyltributylcitrate and diethylphthalate, or mixtures thereof. Preferably
the plasitcizer is triethylcitrate or dibutylsebacate. A plasticizer generally swells the coating

polymer such that the polymer's glass transition temperature is lowered, its flexibility and



t he aqueous solution thereof. According to the invention the pore forners
may be hydrophilic agents, e.g. water soluble plasticizers, e.g. PEG
triaceti ngo20toi8syl citrate, or hydrophilic silicium di egirg®2019/080884er osi |
200 or Syloid 244 FP. Suitable plasticg%ers according to the invention
include e.g., triacetine, triethy citr tributyl citrate,
di butyl sebacate, diethyl sebacate, polyethyleneglycol 400, 3000, 4000 or
6000, acetyltriethylcitrate, acetyltributylcitrate and di et hyl phthal ate, or
m xt ur edougheessoncrepsed andiié pemmrabiitygliiared. 7&hen ¢het plia%ttoii@r ¢ hycserhilisy such
di but yl t
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coating is generally decreased. Preferably t plasticizer is preSent in an
amount  8p%1mers mefosable b Yrhases pether taisl ye@ht@‘t%%a’ﬂﬁge preferabl e 5-25%
based on the total weight of the coating. Examples of antisticking agents

are si| FXBNPIER Ok pefistickingagends psi igen §iqxld@oﬁ QdPQiU@IdGbS'“%'? digiden 8nisynaatt phous
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Syl oi d 24énthi®nydBehinatseitn BETABREI J00t o SH&H ud &K Wwb!%‘%%ifrﬁ’é&)n@/%elm{wg
rel ease) "of the coating is generally increased. | astici zer
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included in the coatl%formj ation to avoid sticking of drug cores and

guar ant 683tNONE GIENgERYA dEcTesRe G f Aﬁﬁ@fﬂ"”Prﬁaeéisaﬁﬁwm'ﬁ@a”dri[‘?'%@qdc!@ the cegliie i s

present fdrpufifioR P chklila?bpthéer@é)é’or%bWE)uargﬁ’tééa Sgﬁ‘fﬁp%@tl}én of them25% by
wei ght, based on the total weight of the coating itable wetting agents

i ncl ude Peefgrabﬁpf%umt.lsﬁémd §?@rﬁh§tpﬁese‘ﬁ€ﬁrpgﬁcjrﬁ)&ﬁ1|t of o YR%0%Iby GRlidHt, more
noNost ear at e sorbitan ester and xaner Wet ti ng agents ar e

opt i onaPr%fef?h'&megé% by weighlebagediay th%?‘%‘i%ll"‘é?dgfﬁﬁf Bg€oplx heir property to
reduce interfacial tensions and inprove the contact of spray solutions or
suspensnSHH%b GuintaHingr 2eaNEH INSIF e £e@ sSOdpiTe fasn i IRhalh CalRPRGrAgRag dYx BYCPPbsent

in an apRABkteBfatd)- alsdr@na%f)&@t&yarvuea @loxarief. Q/V@tflﬁ‘g? apaht rel optonalip R¥iused eht
based on the dry ht of the coating. In stj anot her specific

enbodi néift csing rf\‘?!”lu ieRdug o t%?'"sﬂ’@&?’i%ioe@g\écec@éﬁrfaﬁ@' fegsigpg @nd dgprove the

contact of spray solutions or suspensions with treated surfaces.

Preferably the wetting agent is present in an amount of 0.1 to 20% by weight, more

preferably 1 to 5% by weight, based on the dry weight of the coating.

In still another specific embodiment of the invention, a slow release coating is provided,
wherein silica, colloidal anhydrous / colloidal silicon dioxide is used as a glidant, triethyl
citrate as a plasticizer, ammonio methacrylate copolymer type A as a film forming agent,
ammonio methacrylate copolymer type B as another film forming agent and purified water

as a solvent (variant C).

For all three variants A, B and C, it could surprisingly be shown that the bioavailability of the
Aliskiren compound could be substantially maintained at a level comparable to that of
known solid dosage forms such as the marketed Aliskiren product or a capsule formulation,
the bioavailability of which was shown in previous clinical studies to be significantly higher
than that of liquid Aliskiren formulations. Thus, it was a surprising finding that with the
formulation according to the present invention a faster dissolution rate than for solid dosage

forms could be achieved, similar to that seen with liquid formulations, but without



wherein silica, colloidal anhydrous / colloidal silicon dioxide is used as
a glidant, triethyl citrate as a plasticizer, amoni o nethacryl ate

copol ymerwbypsy/deas a filmform ng agent, anmoni o net haetylrpb@0e8i3eé yner
type B as another filmform ng agent an purified water as a sol vent

(variant C). For all three variants A and C, it could surprisingly be
shown that the bioavailability of the Aliskiren conpound could be
substantially naintained at a | evel conparable to that of known solid
dosage fFomp®mysion aasthehkioaysilklititydvizich sk cprmpaigbediecthabof newpsglié dosage

f or mul a}drg]@,ang%pmggggrhk?%glt“ Li@forMisfibhdvas shown in previous clinical

studies to be signifi hi gher than that of liquid Aliskiren .
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according to the present invention a faster _C?I ssolution rate than for solid
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Aliskiren for oral adm nistration in formof codated mnitablets, has a

bi oavai eapsdially\pywipetar platdgaghil Hi cant |y hi gher than that of liquid Aliskiren
formulations. In particular, bioavailability of the coated mnitablets is
enhancedhigs's c5rRperbasYrerising (ardhasobs upi slopagerdnra aesReling i varast dy vaTichat

| east 1lghdws aRBR HGEN RidaseRY tRe BaREARgreficAt afte? @RimidisthatioR WonfpaPdfd & thyt by a
factor of at least 1.5. This is especially surprising for the solid unit

dosage PbiavdeieseaiRist o variant A, which shows a very quick rel ease of the
active ingredient after adm nistration conparable to that of liquid
presentations. For the preparation of the core tablet conprising a

therapeutically effective amount of Aliskiren, or a pharnaceuti cal I%
accept abPE they Prenarrtioa off, th\ﬁe@or@rtaWGT aPmners'tg B@FQP@@H?a'W?ﬁe@P%@WP Af of

Al'i ski r ansiiehNorexshPim@BéRicHB) AtepRbRI saRMEHIE6!, A8t GaH@BkEH RbpEeuss®! ution

| eads to a change in pol ynorphi smof the drug substance which changes

partly t he anprphous state and causes an .inferior chem cal stability of

the dr uéﬁ‘iﬁr t'o(‘tsgﬁtil'S‘ﬂEﬁNeW'HP SXGHRUIENTS LSRG RPN AT A ?%OP%%"E@ figjution

M Xt ur e |eRids @b 3R Bh&ndOInV edlrio@hisa oP BHEABILG Nib3ERte SAitH chande’dspdigeio frund to

be the best way of nanufacturi ,suitabIF Aé,i,ski ren solid oral dosage

forms, BERERNCHPSIAE apd €3uses @A BUPTRY ANBIMIGI AR R) 1% HHe £rodue{by ) wet

granul ati on reduces the bul k volume of Aliskiren during granulation;
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 influences 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 sufficient hardness, resistance to friability, disintegration
time, dissolution rate etc. is possible;

» The sticking tendency and poor flow of the drug substance is reduced to a minimum;

» A robust manufacturing process of the DP is achieved;

o 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 partly in the inner and partly in the outer phase, PVP K



The influences of a changing drug substance quality are mnimzed; A high
drug | oadi ng above 46% by wei ght per unit dosage formmay easily be

achi eved; wobbsy/dsesipul ati on of tablets with sufficient haedn®sewosRse St ance
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m ni munt A robust manufacturing process of the DP is achieved; Scal e-up of
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e. 9., fhhl @orichhindedcrandd Wit the SBERJFanufiMdl ah et ITIRURSEAEGE cahprelbeed and
granul ated with an ethanolic solution of the binder and additional ethanol.

The gr aHUP Bbets.sThi saras B8 opfienatly berratediiara iMaeaat.cont ai ni ng, e.g.,
disintegrant, filler, glidant and |ubricant, is screened with the dried

granul at‘rﬁe%dﬁté%‘ﬂasgﬁedéﬂnéa Hs&hé SnrieP PREES IRE ckdlpigntsadel So tH§rapiRs By
optionally be coated with a filmcoat. The granul ate phase is defined as

t he i nnéfe ¢pfned as thougicrhnsesf hedableling MiXtHe: gr anul ate are defined as the
outer phase of the tabletting m xture. The invention |likewi se relates to a

pr ocess ThelinvehgorPlikeRaekiatdt ©fa srobédd foF ik plesraN F1sBhd 8%l desEgeifded oier ein
above. Such_ solid oral dosauge foﬁrm mag be produced by worKki r&g u(g) conponents
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manuf ac_tfure of a solid oral dosage formof the present invention

conpri sifBS 1) mixing the active ingredient and additives and granul ating
said conponents with a granulation liquid; 2) drying a resulting granul ate

Wi t h i niaeearainiglyg tecpreesntnveitiep Hiroddesnd Yrat@ss fier tteireshudicuel gitee saidt drabut er

h i pients;
phase e)égs geefo;[rﬁ’ofthe present invention comprising:

1) mixing the active ingredient and additives and granulating said components with a
granulation liquid;

2) drying a resulting granulate with intervening screening steps;

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 film-coated tablet.

Preferably, the additives in step (1) are selected from a filler, a disintegrant and a binder;
and the outer phase excipients in step (3) are selected from a filler, 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 preferred
mixture of ethanol and water ranges from about 50/50 to about 99/1 (% w/w), most
preferably 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 (% wi/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%.



4) conpressing a resulting mxture to forma solid oral dosage as a core
tablet; and 5) optionally coating a resulting core tablet to give a
filmcoatwo 0aialses12 Preferably, the additives in step (trrareiwessssed from
afiller, a disintegrant and a binder;_and the outer phase excipients in
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dryer; §9@Bre@§pnﬂwh%ec9a,r%E%V&Hetw\ye% free fall nixer (e.g. container
bl ender, tunble blender); and step (4) may be carried out using a dry

conpres &B%sﬁiﬂid@oébov@ the, core tdMlats YndyatBb® be IptissallyABmieai tbgflodd ¥ &imt he

core tabl et t hen ptlonall filmcoated to provide a filntoated
t abl et aeataié%% djeﬁ%’ﬁlﬂd% 5%?8?@ ‘Due to the high hygroscopicity and water

sensitivity of Aliskiren with respect to changes in pol ynorphism the use
of wat eDubas thy ﬁbﬁm@&oﬁcémm@ear@\météesbrislﬁlvﬂy deAliskaepiatianspdche ehidmges in

substance fro es | r the above stated re
{amor phoBYmEREIEn Taaei R rRRCPIeGElb R P 950109 LoPGeT hPieuFar 4t obl em
is to appbstartse fﬁfrg@ﬁalﬁigdsl ih IPoB@&irpHIgm Foobe IHove stated reasons (amorphous state,

inferior chemical stability). A solution for said problem is to apply an organic film-coating

process.

Surprisingly it was found that an aqueous film coating process using a standard film-coat

composition can be applied to Aliskiren core tablets without changes in polymorphism.

The film-coat may also comprise 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 settings that reduce the

amount of humidity which gets onto the tablet cores.



Surprisingly it was found that an aqueous fil mcoating process using a
standard fil mcoat conposition can be applied to Aliskiren core tablets

wi t hout olengagss3izpol ynorphism The fil mcoat may al sopcemprésesddRdC as
the polyner, iron oxide pignments, titanium di oxide as coloring agent, PEG
as softener and talc as anti-tacking nt. The use of coloring agents or
dyes may serve to enhance the appearance as well as to identify the
conpositions. Other dyes suitable for use typically include carotinoids,
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drug substance with he tablets does not clos get into contact wth
wat er disaEaclIingiprecess atoticesady-by process parameter settings that reduce
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manuf acture of the standard dosage form ~however adaptations to formulation

and manMUuttintqoing seecosssheleum it A8 iRFper MUAFh-aBickt initpblet Buphes e ch a

st andar gh 5t %Maét%gtmptrhﬁsé‘ﬂev‘éérﬁbé&?%lﬁl a”%’téﬁdar@l IR BUAE - TR e e
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punch. Theseherde e MRUILREhPr&bss.he formul ation and / or tooling (e. g.
spray lubrication) options plays an inportant role in the manufacturing

process. During the devel opnent trials |ower punch stiffness was observed
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m ni t abkghdentratic maPadote hael of the nmono tablets by nodifying the rel ease
t hrough application of a filmcoating. In a specific enbodi nent of the

present invention, three variants are proyjded nﬁr oduced fromthe. s
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different coatings. The variants are described as: Variant A pHsensitive

Eudragi t EP Var i B: . Et hyl cel | ul + HP ium
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from the same mixture of granulate used in the production of the SPP100 marketed
formulation, wherein the outer phase is modified through application of different coatings.

The variants are described as:

Variant A: pH-sensitive Eudragit EPO coat, fastest DR
Variant B: Ethylcellulose + HPMC coat, medium DR
Variant C: Eudragit RL/RS coat, slowest DR

In order to overcome the adverse concurrence of high surface area of minitablets coupled
with hygrospcopicity of Aliskiren and the problems associated therewith, the drying
conditions in the pan are to be modified in order to reduce the high water content in the film-
coated minitablets. This may be achieved by using a coating instrument with improved

drying conditions such as, for example, a fluidized bed coater.

In an additional step, the external phase may also be modified by removing the disintegrant,
which is hygroscopic in nature. This is possible, because the removal of the disintegrant can
be compensated through the high surface area provided by the minitablets resulting in

faster disintegration even without disintegrant. Further, the amount of lubricant may be



Variant C. Eudragit RL/RS coat, slowest DR In order to overcone the adverse
concurrence of high surface area of mnitablets coupled with
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I nsuf fi Qi@BmYersPehd BRGKe2he XRRRE bAG cRioRR3RG rAifkfkd. ventricul ar hypertrophy,
cogni tive dysfunction (such as Al zheiner's) and stroke, headache and

chronic_heart fajilure. The present invention |ikew se relates to a nethod
of treat f‘ﬁé’rWﬁEW%Qndﬁe‘Q’Wﬁéﬁ'ﬁ@ﬁ o PaBofef Frﬁﬁm hyp@étg'é?ﬁ‘?ri ﬁ’l’hether of the
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congesti ve heart failure, angina (whether stable or unstabl ), ocardi al
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nmyopat hythef &Rrodid1SHbbtd eReMopRel! RIeAL ¥agek! ﬁlﬁ/oﬁhtﬁ)ea%al ||ﬁ§dﬁ|0lency
ventri cul ar hypertrophy cogni tive dysfunction, Al zhei mer's, stroke,

headach8eerehVesiuar hdigpase a'ieftu?’%ntﬁ‘&ﬂﬁ‘fr |h¥|i"?f5°%r&’m ?Rgﬂté‘?l Aysferstion: 1 en,

par ti culaghbindr@, cdtokdr BBadacheldny ehironi®fhed@eE failufe ROAHriGHg SHERinist@RgmRNt a
t her apeut| cally effective solid oral dosage form according to the present

i nvent i 6AldrehePpifiedaivt ® ndWAtENoR-I-1 k olfiPEe Orfefr%t d8 Pecd b sieh Beatgeah|q d

oral dosRgspduBtanyaseetivél dld beal HbSaderfeseBtcdrdiMg i) theprdseht béntiganuf act ure of
a nedi canent for the pedl atric treatment of hypertension (whether of the

mal i gnan¥1 essenti al no- vascul ar, diabetic, isol a(} ed systolic,
e present |nvent|on likewise relates to’ the use of a SO|Id oral osage orm according to

the present invention for the manufacture of a medicament for the pediatric 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, atherosclerosis, diabetic nephropathy, diabetic cardiac myopathy,
renal insufficiency, peripheral vascular disease, left ventricular hypertrophy, cognitive

dysfunction, stroke, headache and chronic heart failure.

The present invention likewise relates to a pharmaceutical composition for the pediatric
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, atherosclerosis, diabetic nephropathy, diabetic cardiac
myopathy, renal insufficiency, peripheral vascular disease, left ventricular hypertrophy,
cognitive dysfunction, stroke, headache and chronic heart failure, comprising a solid oral

dosage form according to the present invention.



or other secondary type), congestive heart failure, angina (whether stable
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desired duration of t t reat ment the rate of ease of the active
agent. For exanple, the anount of the active agent required and the rel ease
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specifically disclosed herein are within the scope of the follow ng clains.
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can, ushps hihiRatRhes el Mpg%ﬁﬁlre'd?éééﬁﬂmvé'ﬁﬂdn'|ﬁ§n§'W@ present invention to its
ful I est extent. Therefore, the Exanples herein are to be construed as

merely illustrative and not a limtation of the scope of the present
invention in any way. Exanples Exanple 1. Preparation of Mnitablet

Vari ant gxdphss pediatric mnitablet variants (300 ng SPP100 minitablets
(3.125 ny/tablet)) were produced fromthe same m xture of granulate that is
al so used in the SPP100 marketed fornulation. Mdifications were nmade to

t he outer phase of the core tablet and a coating was applied resulting in

the fol EQWnp@ Mar Padpasatioh.of MiiiaBlRt VAdarst sensi tive Eudragit EPO coat,
fastest DR 2. Variant B: Ethylcellul ose + HPMC coat, nedi um DR

Three pediatric minitablet variants (300 mg SPP100 minitablets (3.125 mg/tablet)) were
produced from the same mixture of granulate that is also used in the SPP100 marketed
formulation. Modifications were made to the outer phase of the core tablet and a coating

was applied resulting in the following variants:
1. Variant A: pH-sensitive Eudragit EPO coat, fastest DR
2. Variant B: Ethylcellulose + HPMC coat, medium DR
3. Variant C: Eudragit RL/RS coat, slowest DR

The composition of the above variants is described in tables 1-1, 1-2 and 1-3.

Example 2: Relative BA Study

A relative BA study was designed to evaluate formulation performance of the pediatric
minitablet variant A (300 mg SPP100 minitablets (3.125 mg/tablet)). The composition of the
investigational drug is given in Tables 1-1. SPP100 300 mg Final Market Image (FMI)

tablets as marketed were used as a comparative standard.



3. Variant C. Eudragit RL/RS coat, slowest DR The conposition of the above
variants is described in tables 1-1 , 1-2 and 1-3. Exanple 2: Relative BA
Study A rgbabiveeHA study was designed to eval uate for mpatgposrojpsiskeor nance
of the pediatric mnitablet variant A (300 ng SPP100 mnitablets (3.125
ng/tablet)). The conposition of the i stigational drug is given in Tables
1-1 . SPP100 300 ng Final Market Image (FM) tablets as marketed were used
as a conparative standard. Pharmacoki netic parameters as well as taste were
measur efhpimnzagkinetiy parameleissas Tied aedaste vase mersteedsirua@dels vbbintegss.i Bt A
are proyl I t@, i | i le 1

A Skl T e s o an PR B R Lot e Y R e 40
Aliskiren hem funmarate 4 1.44 Enctocel 50M 171 . 1 Pol ypl asdone XL 26. 56

Aer osi | Refs Exgmpiedi Aliskremeapsule 6 Sum 245.1 The capsule is filled with a
dry blend of the drug substance and the excipients. A dose of 75 ng
aliskiren base is adm nistered as two capsul es. Reference Exanple 2: Liquid
Al i ski r éampesitirn [Fal ehtherwapaefil raesdle #P): 75my al i skiren base (= 82.8 ny

hem fumarate) drug substance is filled into a 125m bottle w thout any
additional excipients and is then adm nistered wth 200m of tap water

wher eby Alisidreghggifgmesatance 4%44i ssol ved in the bottle by one part of water
and thepghgebgder of the wajgrqis used to rinse the bottle. Exanple 3:

Phar macoki netics in Pediatric Patients An open |label, nultiple dose

phar mac 6RIYREsHenald phar mac#d¥hanmi ¢ study was performed in 24 pediatric
patient 9oR90806-1 7 years.o pingle daily doses of aliskiren at either 2

ng/ kg or 6 ng/ kg dose | evel were adm nistered for eight consecutive days.

Bl ood s3@snesiumeiearatol | ect etion days one and ei ght and phar nacoki netics
wer e assessed using a nonconpartnental analysis approach. The exposure to

aliskiren in pediatric patients was observed to be simlar to the exposure
Sum 245.1

The capsule is filled with a dry blend of the drug substance and the excipients. A dose of
75 mg aliskiren base is administered as two capsules.

Reference Example 2: Liguid Aliskiren formulation

The equivalent of 75mg aliskiren base (= 82.8 mg hemifumarate) drug substance is filled
into a 125ml bottle without any additional excipients and is then administered with 200ml of
tap water whereby the drug substance is dissolved in the bottle by one part of water and the

remainder of the water is used to rinse the bottle.

Example 3: Pharmacokinetics in Pediatric Patients

An open label, multiple dose pharmacokinetic and pharmacodynamic study was performed
in 24 pediatric patients, ages 6-17 years. Single daily doses of aliskiren at either 2 mg/kg or
6 mg/kg dose level were administered for eight consecutive days. Blood samples were
collected on days one and eight and pharmacokinetics were assessed using a non-

compartmental analysis approach.

The exposure to aliskiren in pediatric patients was observed to be similar to the exposure
found in healthy adults at comparable doses. The results are shown in Table 5 and Figures
2-13. The mean drug exposure (AUC and Cnax) at both 2 mg/kg and 6 mg/kg, was similar
to the exposures observed in healthy adults (Figs. 2-5) but with greater variability, likely due

to a smaller sample size (12-17 years: n =19 total, n = 9 at 2 mg/kg and n = 10 at 6 mg/kg;



found in healthy adults at conparabl e doses. The results are shown in Table
5 and Figures 2-13. The nean drug exposure (AUC and Cmax) at both 2 ny/kg
and 6 ng/w@.20waBeHRM | ar to the exposures observed in heelrtaryo@dsdsks (Fi gs.
2-5) but with greater vari abi Iity, l'l;fjiy due to a snmaller sanple size
(12-17 years: n = 19 total, n 9 at ng/ kg and n = 10 at 6 ng/kg;6-1 1
years: n =5 total, n =3 at 2 ng/kg and n = 2 at 6 ng/kg). The nedi an
Trmax, nean drug accurul ation index and termnal elimnation half [ives were
consi st énit! yar$i nho8dotab et § &l 2imakd@nd . = Qatrbamib/kg)-ughacragian hsak.anedm
patwntg%aé&nmaro% AlioR 3 "Binhal ﬁrﬂngﬂmengmve EBALIS(EKP /R fiodu V€S

re conpare ose on A reasonabl e exposure I ncrease
was obs@bwmed in adeéponse to dosage mcremants conparing the mean exposure
curves of 6 ng/ kg dose and 2 ng/kg. At steady state (Day 8), in patients
12-17, a three-fold increase in dose resulted in a 2.5 fold increase in AUC
and a 10Ovefad|djug pegusasationrin cavsots TAd4 e/eﬂvismiialgggmrlewé@ﬁ@idgt@uWhﬂntrhean

aliskirg gm% H@&e&oﬂ%aw@%% ﬁthérealWl fibSe of é’ani’f‘ Feagbﬁlibtp@tak godyRs - 1 1

years old were simlar to oseoserve |na th der latric
cohort . INCIREsAeds ekpeEdtin Ae$ROMNSE iterd opRass mcr@me@ts @am@amtf@ﬂde@? gmosure

pedi atri;GrBab € s%%n)ﬁ%% kg! At &feady S )58 %‘f’bn‘téﬁfhﬁ‘% Birde- at 6
P‘tﬁﬁk I g e y % P ay

nmg/ kg i's shown ure 7. mean concent profile on one
in pedi athea’s"epatdOéﬂtrgsmtzd 17 %/%érfﬁ)'dollnéreéﬁe odeC and 2 h@/fmg inereege dnEms. ny/ kg

n=10 i | 6,
(el ght ) | Eﬁgﬁé"%%sgarga(%ﬁéelﬁteﬁt W-ﬁ?%Iléﬂi&%glpgé’r'ﬁ%gﬂklﬁéﬁdsqma'dnﬁ §5j8§§ déjlrésglgsyng/ kg

(n=10) insPiieninbi1A yEREueld vere Einglar do Imssiabagrveadn kéﬁfﬁ @,ftshtb@rﬁlcdeitne@wimq me
profil e gh,days one and eight in pediatric patients 6-1 1 years old at a
dose of 2 ng/kg (n=3). Figure 11 shows the mean concentration-tine profile
on days one and eight in pediatric patients 6-1 1 years old at a dose of 6

my/ kg (AR8) &Jlﬁm\@ t y one
'n pedi ZF?.”ja?%%Pﬂ’g“-l P e e R ey s - o kg

(n=2). PFeyaoH atP wadads Sth*Eé:ﬂQlkf@ﬁ@@ﬁtaﬁﬁtm%'ﬁg lslslli‘@Wpﬂer'QU@ ©bn day eight in
pediatric patients 6-1 1 years old at doses of 2 ng/kg (n=3) and 6 ny/kg
(n=2). TABLES Table 1-1 Conposition of SPP100 3.125 filmcoated 'mni’
t abl et ; Thodnean epnaentiatiant-tiree R9fiR) OB sy doneninbeedliatrie "8‘?@% dad-teyermgold at e

copol ynﬁBsésvﬁrZ ABkgAM=9) and 6 mg/kg (n=10) is shown in Figure 8. The mean concentration-
time profile on day eight in pediatric patients 12-17 years old at 2 mg/kg (n=9) and at 6
mg/kg (n=10) is shown in Figure 9.

Figure 10 shows the mean concentration-time profile on days one and eight in pediatric
patients 6-11 years old at a dose of 2 mg/kg (n=3). Figure 11 shows the mean
concentration-time profile on days one and eight in pediatric patients 6-11 years old at a

dose of 6 mg/kg (n=3).

Figure 12 shows the mean concentration-time profile on day one in pediatric patients 6-11
years old at doses of 2 mg/kg (n=3) and 6 mg/kg (n=2). Figure 13 shows the mean
concentration-time profile on day eight in pediatric patients 6-11 years old at doses of 2
mg/kg (n=3) and 6 mg/kg (n=2).



| ngredi ent Anobunt per 3.125 ng Function filmcoated tablet (ng) Tablet core
SPP100 hem funmarate 3.4531 * Active ingredient Cellul ose mcrocrystalline /
2.613 Fi lwenbiigemn M crocrystalline Cellul ose Crospovi g¢emrgrfe1dd§osss

Di si ntegrant Povi done 0. 250 FiIIer/Bigﬁﬁr Et hanol with 5% * * G anul ation

| sopropanol liquid Silica, coll oidal ydrous / didant U UDU Col |l oi da
Silicon Di oxi de Magnesi um stearate 0.127 Lubricant Core tablet weight 6.799
Coati ng Approx. anmounts (ng) Magnesium stearate 0.09 Anti-tack Basic

but yl at gAg)- Fil mform ng nethacryl ate copol yner agent Di butyl sebacate
0.05 Plasticizer Sodiumlaurilsulfate / 0.02 Solubilizing Sodium | auryl

sul phat e agent Water, purified * * * * Solvent Total filmcoated tablet
7.31 wei ght Cbrresponds to e.g. 3.125 ng SPP100 base ** Renoved during
proceSS|n Table - osition of SPP10Q 3.125 coated 'mnj’

Pabl ot - Te0aIeH  w CATROPRPLAT] Rl b2 2 T <Se kgl By 14ils SoUrRHD Brie! | ose

(Vari ant:oa)ngl B28e6dh ®atic AU Pethadrylat® cHRbIYrHEQl/BAANt A)

Ingredient Amount per 3.125 mg Function
film-coated tablet
(mg)
Tablet core
SPP100 hemifumarate 3.4531~ Active
ingredient
Cellulose microcrystalline /  2.613 Filler/Binder
Microcrystalline Cellulose
Crospovidone 0.296 Disintegrant
Povidone 0.250 Filler/Binder
Ethanol with 5% - Granulation
Isopropanol liquid
Silica, colloidal anhydrous / 0.060 Glidant
Colloidal Silicon Dioxide '
Magnesium stearate 0.127 Lubricant
Core tablet weight 6.799
Coating Approx. amounts (mg)
Magnesium stearate 0.09 Anti-tack
Basic butylated 0.35 Film forming
methacrylate copolymer agent
Dibutyl sebacate 0.05 Plasticizer
Sodium laurilsulfate / 0.02 Solubilizing
Sodium lauryl sulphate agent
Water, purified™ - Solvent
Total film-coated tablet 7.31
weight

*Corresponds to e.g. 3.125 mg SPP100 base
**Removed during processing




filmcoated tablet (ng) Tablet core SPP100 hem fumarate 3.4531 * Active

i ngredient Cellulose mcrocrystalline ,|

2.613 Fill er/Bi nder

M crocryswelabionsesszel | ul ose Crospovi done 0.296 Di sint egr agt/EBoyio@sises 0. 250

Fill er/ Bi nder
col | oi dal

Et hanol

(my) Dibutyl
form ng Di spersion agent

with 5%* *
anhydrous didant KJ .\J\J J
stearate 0.161 Lubricant Core tablet weight 6.833 Coating Approx.
sebacate 0.0976 Pl astici zer

G anul ati on | sopropanol
éjé:ol | oi dal

liquid Silica,
Silicon Di oxi de Magnesium
anmount s

Et hyl cel | ul ose Aqueous 0.208 Film
Hypronel | ose 0.254 Filmform ng agent Silica,

col | oi ddpblerhdr oGempogitE0ofBR RN 3. €2% mgi filat-cited duini’'ablet;droaled with a
puri f i efilm-coating bgsed entethydcellulose and bypromnellasedVarfamtd) wei ght *

175 g

Correspmw

Th: 3. SPPR{XT] Wy
Compost edeft Sp100 3. 125?%2@@@%@6&6??

"mni'

el cHER! N processi ngTabl e 1-3

tablet; coated with a

acrylate copolymer type A and B (Variant

filmcoating based on amonjgpgjret
O Ingr?di;eﬂ\—ﬁwmnﬂ\—pe\—s.—iig—ﬂ‘g—%fh—mi
ablet core

SPP100 hemifumarate 3.4531~ Active
ingredient

Cellulose microcrystalline /  2.613 Filler/Binder

Microcrystalline Cellulose

Crospovidone 0.296 Disintegrant

Povidone 0.250 Filler/Binder

Ethanol with 5% - Granulation

Isopropanol liquid

Silica, colloidal anhydrous / 0.060 Glidant

Colloidal Silicon Dioxide ’

Magnesium stearate 0.161 Lubricant

Core tablet weight 6.833

Coating Approx. amounts (mg)

Dibutyl sebacate 0.0976 Plasticizer

Ethylcellulose Aqueous 0.208 Film forming

Dispersion agent

Hypromellose 0.254 Film forming
agent

Silica, colloidal anhydrous / 0.040 Glidant

Colloidal Silicon Dioxide

Water, purified™ - Solvent

Total film-coated tablet 7.433

weight

*Corresponds to 3.125 mg SPP100 base

**Removed during processing




filmcoated tablet (ng) Tablet core SPP100 hem fumarate 3.4531 * Active
ingredient Cellulose mcrocrystalline 2.613 Filler/Binder /
M crocryswelabionsesszel | ul ose Crospovi done 0.296 Di sint egr agt/EBoyio@sises 0. 250

Fill er/ Bi nder Et hanol

col | oi dal

(nmy) Silica, colloidal

Tri et hyl

with 5%* *
anhydrous didant / Coll oida
stearate 0.161 Lubricant Core tablet weight 6.833 Coating Approx.
anhydrous 0.076 3 idant / Coll oi dal

citrate 0.060 Plasticizer Amoni o net hacr

copol yndpbleyhd A Ggamosiinroef $P L0125 mat fidmacaated pinia thbleti

Gran:%% ation liquid | sopropanol
Silicon Dioxide U UDUU Magnesi um

Silica,

anmount s
Silicon Dioxide
ylate 0.142 Film form ng
aptedbyithyarer

type B Snreoating baseganiammanio methacrydatievcopolynoerdype Al andB 4Y adant£h)| et

7.2531 Gent COr r espond i Surmt ot 3 PIgE, Rash - ~ Renoved during
r t . ,

pr ocessi ggabpe 2 Geonetri ?ilrﬂ%%tm yes OFR%EPP Cmax and AUC of
Var i ant-A—Tfabl-e Ceotret e —frear—rat+o—ant 908%c—-o ariant A Table 4
Geonet r iTePIGESA v al ues of SPP Cmax and AUC of 75MG SPP100 sol ution

SPP100 hemifumarate 3.4531* Active ingredient

Cellulose microcrystalline 2.613 Filler/Binder

/ Microcrystalline

Cellulose

Crospovidone 0.296 Disintegrant

Povidone 0.250 Filler/Binder

Ethanol with 5% - Granulation liquid

Isopropanol

Silica, colloidal anhydrous Glidant

/ Colloidal Silicon Dioxide 9600

Magnesium stearate 0.161 Lubricant

Core tablet weight 6.833

Coating Approx. amounts (mg)

Silica, colloidal anhydrous 0.076 Glidant

/ Colloidal Silicon Dioxide

Triethyl citrate 0.060 Plasticizer

Ammonio methacrylate 0.142 Film forming

copolymer type A agent

Ammonio methacrylate 0.142 Film forming

copolymer type B agent

Water, purified™ - Solvent

Total film-coated tablet 7.2531

weight

*Corresponds to 3.125 mg SPP100 base

**Removed during processing




The bioavailability of the fornmulation in accordance with the present

I nvention had conparable bioavailability to the nmarketed Aliskiren tablet

(referenqe))zaﬁ)/ogejlb as the capsul e formul ati on and much pcEPeYIe@s0886

bi oavail ability conpared to the |iqui d ornmul ation. Table 5

Phar macoki netics in Pediatric PatientsAge Crax Trmax* AUCtau T1/2 group Dose

Day Al (ng/nmL) (hr) (ng. hr/rrL) (hr) (yrs old) Mean 136 1.0 391 ~ ~ SD 1 133

264 -- -- 0.5, 3.0 Cv% 97 68 / kg Mean 279 1.0 846 2.1 40 SD 8 358 804

1.3 5.0Tebl,2 3. 0 Geosnetric waez(CY ) valups qfiSP Gmaxpng AYE pf VariagPpA1 189 8 11
0. 4.0 CV% 44 45 R ng/ kg Mean 486 2.0 2089 1.3 42 SD 8 301 1003 0.6

0.5, 3.0 CV% 62 48 5SPPreferancgo 0. 5 Viariant A

(N=29) (N=25)

6.5

Geo_mean |CV% | Geo_mean | CV%
Cmax (ng/mL) 186 55 289 44
AUCO-t (ng.h/mL) 1149 40 1412 45
AUCO-inf (ng.h/mL) 1262 40 1539 44
Table 3 Geometric mean ratio and 90% CI of SPP Variant A
Var A/ Ref

Pt est 90% CI

Cmax (ng/mL) 1.499 1.181 — 1.901

AUCO-t (ng.h/mL) | 1.164 | 1.004 -1.350

AUCO-inf (ng.h/mL) | 1.168 | 1.010 - 1.350

Table 4 Geometric mean values of SPP Cmax and AUC of 75MG SPP100

solution

2x37.5MG SPP

capsule (reference)

75MG SPP solution

Geo_mean Geo_mean
Cmax (ng/mL) 28 15
AUCO0-inf (ng.h/mL) 225 158

The bioavailability of the formulation in accordance with the present invention had
comparable bioavailability to the marketed Aliskiren tablet (reference) as well as the capsule

formulation and much improved biocavailability compared to the liquid formulation.

Table 5 Pharmacokinetics in Pediatric Patients



Sb12174- - 0.5 3.0 CV%53 49 2 ng/ kg Mean 48 0.5 240 1.5 40 SD 8 39
183 0.5 6.6 0.5, 1.0 CV% 8 1 76 3 1 16 6-11 Mean 323 1.3 1841 ~ ~ SD 1 55
1168 1.0,wd-201000¢85127 63 - - 6 ng/ kg Mean 259 0.8 956 0. pc3EPSR0B508¢4t 568
0.0 0.7 0.5, 1.0 CV% 106 59 0 2 Median_(mn, max)What is clained is: 1. A
solid unit dosage formfor oral admnistration in formof a tablet having a
core and an outer coating, wherein the core of said tablet conprises a

t her apeuti i i ski i

utically effective anount of Aliskiren, or a pharnmaceutically
accept abl &gsalt thereof, and the Omﬁi coatjing,is jmformof a fi_HBcoat
Por éjn@gntrtﬁqbé

whi ch hasqrgaﬁte maski ng PsQperphes a W rel egge
functionalit 2. The solid unit” dogagsL)f or garpf qhghmiml) wherein @gajd core

Y.

t abl et i@rsp%fF')c of a nmultiparticulate system particularly a mnitablet. 3.
The solid unit dogage form of claim Zzgwher qign sai dzgyi ni t abl.et has..a si ze
of between

SD 1 133 264 - -
0.5, 3.0
CV% 97 68 - -
2
— mglkg
Mean 279 1.0 846 21 40
SD 8 358 804 1.3 5.0
0.5, 3.0
CV% 128 95 62 13
1217
Mean 424 1.8 1801 - -
SD 1 189 811 - -
0.5,4.0
CV% 44 45 - -
6
_ mglkg
Mean 486 2.0 2089 1.3 42
SD 8 301 1003 0.6 6.5
0.5, 3.0
CV% 62 48 50 16
Mean 39 0.5 149 - -
SD 1 21 74 -- -
0.5, 3.0
CV% 53 49 -- --
2
mg/kg
Mean 48 0.5 240 1.5 40
SD 8 39 183 0.5 6.6
0.5,1.0
CV% 81 76 31 16
6-11
Mean 323 1.3 1841 -- --
SD 1 55 1168 - -
1.0,15
CV% 17 63 - -
6
mg/kg
Mean 259 0.8 956 0.5 36
SD 8 274 568 0.0 0.7
0.5,1.0
CV% 106 59 0 2

* Median (min, max)



1 mand 4 mm particularly between 1.5 nmand 3 nm particularly between
1.5 mand 2.5 nm 4. The solid unit dosage formof claim?2, wherein said
m ni t abl ewohaf/@ssmkze of 2 mMmm 5. The solid unit dosageptemrebosisss m 2,
wherein said mnitablet contains betvveg about 2 ng/tablet and about 4
ng/tablet Aliskiren. 6. The solid unit”dosage formof claim2, wherein said
m nitabl et contains 3.125 ng/tablet Aliskiren. 7. The solid unit dosage
formof any of the preceding clainms, wherein said fil mcoat has a

pH dependent rel ease profile. 8. The solid unit dosage formof claim7,
wherein said filmcoat leads to an in vitro dissolution of Aliskiren of
about 30% or less after 5 mnutes, of about 80%or |less after 10 m nutes
and of dYwmlis 9gmedis:| ess after 15 minutes, at a pH of between about 2 and
4.5 and of about 10% or |ess after 15 m nutes, of about 70%or |ess after
30 m nutes and of about 95% or less after 60 mnutes, at a pH of between
about 6 and 7, particularly at a pHof 6.8. (variant A) 9. The solid unit
dosage form of claim8 wherein said filmcoat conprises a basic butyl ated
met hacr yI ates@igptitydespoaiormtier arpl aAmipiskating iadet ofrotabiphbayeg # goerand Absage
form of cl ajma kouhfy @hBretdi d fil mcoat conprises an ethylcellul ose aqueous
di spersion and, optionall a hypronell ose as the filmform ng agent. 11.
The solid unit dodyeoropmssid dbigtneamprigesr aitheraapdically wifedive amrpRi sbs an
ammoni um met hacr ylpieoROgiol YiBacRichi4cBblo AR ARBIBE L Mot hact vl ate
copol ynmer type A and/or an anmoni um net hacryl ate copol yner Type B as the
filmforning agenthe ager gagng jsdnieim olddBlayecdt avalr s tastalmagkiiorrersrtes on

conprising a therapgdtheahttolie8irdigsdd MRctmampt of Aliskiren, or a
pharmaceutical |y acceptable salt thereof, for use in the treatment of a

di seasepor gRNdbid errht' Hbﬁggeﬂirrﬁt b Q;IdPrﬁpbr” HHePdin dord Drehbidt & %Jand‘éﬁaege
f orm accordi ng toclaim?9 use in the treatnent of hypertension,
P

congest i ve ¢ Q"t'quéﬁtﬁﬁV%emaﬁ@fF'ﬁdarlwmﬁaHieél infarction, atherosclerosis,
di abetic ne_&gr opat hy, diabetic cardi ac myopat q\g renal insufficiency
veri phedal NEsTUlR At slosaga orm itqaipeh vhaain &AIMpIWAPIEb Ry 3 SSCH! HaNYasn

dysfunct i on, mit 4RKE mrh GRFRUNRIy BREVEN PBintm BRBBt mibb4E@arly between 1.5 mm

and 2.5 mm.
4. The solid unit dosage form of claim 2, wherein said minitablet has a size of 2 mm.

5. The solid unit dosage form of claim 2, wherein said minitablet contains between about

2 mg/tablet and about 4 mg/tablet Aliskiren.

6. The solid unit dosage form of claim 2, wherein said minitablet contains 3.125 mg/tablet

Aliskiren.

7. The solid unit dosage form of any of the preceding claims, wherein said film-coat has a

pH-dependent release profile.

8. The solid unit dosage form of claim 7, wherein said film-coat leads to an in vitro
dissolution of Aliskiren of about 30% or less after 5 minutes, of about 80% or less after
10 minutes and of about 95% or less after 15 minutes, at a pH of between about 2 and
4.5 and of about 10% or less after 15 minutes, of about 70% or less after 30 minutes
and of about 95% or less after 60 minutes, at a pH of between about 6 and 7,

particularly at a pH of 6.8. (variant A)

9. The solid unit dosage form of claim 8 wherein said film-coat comprises a basic

butylated methacrylate copolymer as the film forming agent.
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10.

11.

12.

13.

34

The solid unit dosage form of claim 1 wherein said film-coat comprises an
ethylcellulose aqueous dispersion and, optionally, a hypromellose as the film forming
agent.

The solid unit dosage form of claim 1, wherein said film-coat comprises an ammonium
methacrylate copolymer, particularly an ammonium methacrylate copolymer type A

and/or an ammonium methacrylate copolymer Type B as the film forming agent.

A solid unit dosage form for oral administration comprising a therapeutically effective
amount of Aliskiren, or a pharmaceutically acceptable salt thereof, for use in the

treatment of a disease or condition in a pediatric population.

A solid oral dosage form according to claim 9 for use in the treatment of hypertension,
congestive heart failure, angina, myocardial infarction, atherosclerosis, diabetic
nephropathy, diabetic cardiac myopathy, renal insufficiency, peripheral vascular
disease, left ventricular hypertrophy, cognitive dysfunction, stroke, headache and

chronic heart failure.



