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Formul ati ons of Organi ¢ Conpounds The present

WO pweniizeh rel ates to pharnmaceutical oral fi xePCTHUSH®08/077416
conbi nations conprising an orally active renin
inhibitor, Aliskiren, or a pharmaceutically acceptable
salt thereof, and an angiotensin Il antagoni st,
Val sartan, or a pharmaceutically acceptable salt

t he EOf as th actiye ingredients in a suitable
gLJ%ﬁ@L#Eﬂlilﬂ—%ﬁfgﬂﬁbﬁéilnﬁﬂgﬁéresent i nvention provides
gal enical fornulations conprising the hem -funarate
salt of Aliskiren in conmbination with Valsartan. The

present invention also relates to the processes for

The plesent ipventian adlaten tcapldartmacemt&iar orabfixedsioseedmbaaborisscomprising an

Reni t he Ki
orai g B e FBGEn ARRIG oxp ARE oGy SPesntpt gat thereof, and an
angiocteasip épintatpnasn of aidaetas| or 4 phéfhasemt&:allmactdﬁptabd?é wtvtedrebf/ as the

actB ISR hp SHIREE R BT abe pracatl it @h&ides aalenical
formblatiodsheonomristtaethe |hdm|-furmratem$f Nlisiobn i esrabinatidrodvith Valsartan.

The Bgfesreptbg%/egﬁgﬂa sofrgla% tﬂ Sg&gg%gsgq ngg&%ﬁara%gn rangtto %elr use as
mediaghiedtst i on-r et ai ni ng hornone al dost erone, acconpani ed
by an increase in extracellular fluid vol une.

b

Renipelapeecion Hip fiGn R oAVRS aFafRri oben R o G lariif fym the
decapepiide agyidtensin & Mothis & inauvawidaved baaggiotedrini donbérting 8nzyme in the
unof 4GS S PR B ERLS el S BEERMER shgjordiin R The Gotapeptive
increanés bryspepteseeﬁe\@tteﬂn‘rmry byfartegali vasocdmstriction and indirectly by liberating
rom6€ Bi5ne s oG sOaly s Aphia emefc aBoglersy socoribahied by an
increlase ért ém@cémjﬁem&d Wumearmtftard ofrtee enﬂ&lmatlbem'tlvity of renin bring about

i.ski cul ar,

bi t )
a red oy R rarmalial EasePuf Fent Afedta SpaE amafhaf igtensin 1
is produded) ﬂ'ge bédm;dd mbﬁeérmeom bf thapative peptife lRgmone extherdirect cause

o, eihdnt PR ELE s st aLisRrab By nBcrIP Bl o BPRGP . or sas
ther@ﬂ r’nby'Bé\IeNpNyedQe §.1hs aftikypertéhsiatbrébraraatiag |c;angbs‘tlw1 @édart failure.

The re)(nsrgmd'%%r’ |s§2|r’en( paN_c(JFar e%eml f%mara("eqeere # Ts%(n%)\sv%qcr) %%yeffective
in theltreatnraeit b/ tegibiviyy biobdpyelstre/iraspenting oBadel -sor bh meg-ahd(iSalso well

tolerg;eé%/h %@%%g?ﬁgofﬁ?fg% A szl bg\é% %Orggr/e(s)g' Ef7§ gy the following formula

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]-



oct anam de. As described above, nost preferred is the

hem -fumarate salt thereof which is specifically
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known Angi otensin receptor blocker (ARB, angiotensin

I'l antagonist) and the conpibnation with Aliskiren is

descri bed, e.g. in WO02/40007. Angiotensin Il is a
hornnne t hat causes bIood vessels to constrict. This
in turn, can result in gh bl ood pressure and st

octagamidge %@glsprlqutaqoge krng%pr@fﬁggd é?n@?é‘lem'\ &ymargie salt thereof which is
spedifitafly &séi6sed ihEP 6T8B0BIA 85 ERARPE®3S on the surface of

target cells. Two receptor subtypes for angiotensin

[1, nanely AT1 and AT2, have been identified thus
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anti-pypesieosiveeni foathe trﬂe@p@mttqf &engeative hears falyte, @piopg ther dndications.
make oral fornmulations in the formof tablets in a
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need crystalltzation habit, which
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formﬁlé%ﬁsaﬁ% toBehdmifib@Peih PRt Ch&ss N8 philidh S1e8kthbhkdical
conpr essi on behaV|or of the drug substance iIs
persg@@ﬁ* | eading to weak interparticulate bonds and
pol ynor phi sm changes under pressure. Aliskiren has a
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density, flowability, wetting behavior, surface area
negafiNg irflupaeg wgthet%@r@eymewf tevdHg substanger 8- iflowHprgpgrjes and

butk @Egél@s Cripjal c%mp%és%n ML RF bf e ldruyRlstarBYs pESPNALINGTto weak

ter, the drug substance pol ynor phi sm changes to
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particul ar case of dose n
subsianeermalityts very vgriaile wﬁh affeet @athe Prareseatiility oha tablesopgmparticle

size Qfstriifior ek JAsAP HRAABRE IRk HeR2N080F {4 & ea and sticking

tendency. Moreover, Aliskiren is highly hygroscopic. After contact with water and removal of
the water, the drug substance polymorphism changes to an amorphous state, which shows
inferior stability compared to the crystalline state. In addition, in the particular case of high

dose of Aliskiren or a pharmaceutically acceptable salt thereof (up to 300 mg of the free



-3 base per tablet) makes a high drug | oading
necessary in order to achieve a reasonable tablet

W@ 2me/0457b® comnbi nati on of these hurdl es nakes BCT/US2008/077416
standard tabl et manufacturing process extrenely
difficult. A solid oral dosage-formof Aliskiren is
descri bed in W2005/089729. On the other hand,
Val sartan has pH dependent solubility mhereby it

b
basg AR F o A Siedohate, Ratinin Bl 19HRE aeepaneble
tablgtesiter oi Nt estinal tract. Further, devel opnent of a
patient-conveni ent oral dosage formof Valsartan is
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diffi¢udtc mﬂscﬂmommls:idsagmg)rmm Aliskirenas tiesceibed ¢ WD 2006/080829.
chal I engi ng. As used herein, "fixed dose conbi nation”
refers to a conbination of defined doses of two drugs
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gastraiftestinal traet. Famtbien aleleloproénttofa pdtisgisconivesiciitiorsl dosage form of

i_ngredi.e ter d rrultaneously but as two
Valsaﬁg? iSehe qﬁ%%guﬁpﬂ f low St¥rul ating oral fixed
dose conbi nati ons, i's of advant age to provide a
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a cog i oL ARITER dobes ol B EE5 b A BHIE iR Prabegted i a single
dosige&ﬁque\gabeﬁblet or d bupsliled and asdminist@etiadauciefuitiser as used herein,
chal | due . to . the iplicity of hurdl es ar si.ng

. engi.ng [ tipli
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adnﬁﬂ‘@er@ﬂ%ﬁul@i&@bﬁly bat mmma&&bsﬁb . fWr@bl'féﬁnﬁﬁatmg oral fixed
encount er ed en t are oral
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Devélﬁprfnbﬁt sfdixed- wbss eor’hblﬂatﬁdr%ftﬁﬁ%#é lbfbed Qﬁ&l&nﬂb tN@fr&@Hb@@
sklﬁen ar drugs, ar

comggﬁgqrhléd;hp qu@qa'(?%tpsﬂta ggjlltpgﬂtytcﬁ gyrc{lmar%fmrg pgﬁrmacokmetlc

and p&inicettical propeltRBlof Ble @rugé BOUGHINO bOcAWBInEd.excessi vel y
| arge fornmul ati ons. Despite that fact, the fornulation

should still fulfill all of the above requirenents.

The ‘A@:&%@@.&J&&&Gﬁﬂﬁ%@@&( Drédsre ordl 16SANAtHNBH e form of tablets

ui t abl e and robust g'al eni cal fornul ati on overcom n%
ina f%@blg@&géo%%magﬁée believed to be potentiated when using it in combination

with other therapeutic agents, in particular Valsartan for the reasons mentioned above.

In the case where the therapeutic doses of Valsartan and Aliskiren are high, when the two
drugs are combined it is highly desired that the amounts of excipients are kept at a minimum
to avoid excessively large formulations. Despite that fact, the formulation should still fulfill all

of the above requirements.



related to the properties of Aliskiren in particular

when fornul ated together with Valsartan need to be
waelewelogiyesl. Surprisingly it has been found thaPCHUS2008/077416

certain dissolution profile of the two active

ingredients is required in_grder to achieve a robust

gal enical fornulation of the conbination which is as

simlar as possible to the corresponding free dose

conmbination with regard to the area under the curve

Accqrdingly. asuitaieard tbLt galeical FRimpatiPReNersPREIgthe above problems
relat€9 RS BRI Iradd ks 6%%}&?’@ pasticufr Bfhen W&%uleﬂé@f@eﬂ'@r)ﬁnth Valsartan
bi oequi val ent to the free conbi nation of the
needyter ha,develppeddi ents. Fromthe solubility and
absorption properties of the individual active

Surdn’@ Pﬁfqi %&e‘ﬁﬁ@uﬂ@ﬂhbga B@&aﬁﬂ%@@lﬁtloﬁ prfi |et(th€,de§)SQétNé irffedients is
is critical in a%ﬁroac ng or reachin

requye@w@rﬂ%toem@ve Ariobyst ogiehisal ieenviatiemef the égmbtnaﬂon which is as
snmﬂ'aF‘?é@ BBééi’cﬂe 'tosthg'c()ﬁf%ﬁﬁ‘d‘r% f?eeoﬁl%re%%ﬂdt@ﬁlw@rr%arﬁ'td% area under

dose onbi nati on conprising a) a therapeuti cal dﬂ"
the %W%(ftUQ)earﬁ’rﬁiﬁfﬁfa%\f alpp ?W?’éﬁ‘u”bwaﬁnﬁﬁamﬁé\é'@ﬁ?" py) soas to be

mosf"ﬁr‘é?é?&@\p |bﬁ>eq§1%l5ntttt3‘?ﬁ§ﬁ£e cOhbRalilleoRRE Wb G8kveYngredients. From the

fective anmount of Val sartan, or a pharmaceutically
SOlublbfdaﬁvﬂabIS@T ptigm properies @bthe 'Mé'ﬂé?'@cf'%'nsm%@m wedld not expect

that g{ e Slséﬁfdlljl%if%g ﬁ%ﬁ@lsgtgﬂn% x%ﬂgﬁea&hﬁd\’ér %oggrblﬂ? glsc’)tgfqﬁlvalence.
preferably of 60%or |ess, nore preferably of from 60%
to 15% after 10 m nutes and 98% or |ess, preferably
95% or |less, nore preferably of from95%to 40% after

In or?&erm)esmh%ﬁt t@ﬂ&e@erﬂllmﬂhw isQfireBfe@fth hhafmSQIREARIRA fRed dose
25 %or nore, preferably of 30%or nore, after 30

Comﬁi”ﬁmré%om%ﬁ’%f‘%O% or nore, preferably 45%or nore after
60 mnutes at pH 4.5. In a preferred enbodi nent, the

I esLierdpRvbedlly @Fettieini@mt 8AKgRiran w?@rwmuéem@buwmleptabb
fixed dose conbination conprising a) a

t her$¥di® bl Iy effective amount of Aliskiren, or a
pharmaceutically acceptable salt thereof, WO

)00 PréFapRtiCIY HEANSENMLUAH b6V alsSrtdh, oaatdhafrﬁmtid':a]@bbyeptable
effective appunt of Valsartan, or a pharnmaceutically

acc éﬁ?@ogg thereof, wherein the phar maceut i cal

oral fixed dose conbination shows an in vitro

whedsln$ﬂn@| p#iarrﬁﬁcelftlcalwm‘[mé@ Abseagorabin 8D showsemsin afttoadissblution of
component a o? gcg’/o (IJ(/ess prefeergbly o{ &'5%%9 Iergsnrlfllor%sﬁre%rg)ly of from 60% to
15%, after 10 minutes and 98% or less, preferably 95% or less, more preferably of from 95%
to 40%, after 20 minutes, and a dissolution profile of component b) of 25 % or more,
preferably of 30% or more, after 30 minutes, and 40% or more, preferably 45% or more after
60 minutes at pH 4.5.

In a preferred embodiment, the present invention is directed to a pharmaceutical oral fixed

dose combination comprising

a) a therapeutically effective amount of Aliskiren, or a pharmaceutically acceptable sait

thereof,



di ssolution profile of conponent b) of 25 %or nore

after 30 mnutes, and 40%or nore after 60 m nutes at
wW@RD0d0E79pref erably an in vitro dissol ution of PCT/US2008/077416

conmponent a) of 60%or |less after 10 m nutes and 95%

or less after 20 m nutes, ang.a dissolution profile of

conponent b) of 25 %or nore after 30 m nutes, and

45% or nore after 60 minutes at pH 4.5; m)re

pref er abl n_jn.vitro di ok@tlon of co

o B soRR A BEAeCiG AO4E v RlSPEE ohd RETBGHHICaoAcCaptable sal

40fereft er 20 m nutes, and a dissolution profile of

conmponent b) of 30%or nore, after 30 m nutes, and

0% or nore t. In. a
whegiba PRBTSCeOHEA G Dot A0S ebimaton Shais @et"wﬁw'sao'rut'on of
comﬁhfb"nﬂﬁﬁ@ftﬁd% of le8s afterf10<mdwuté1;0éiﬁi gsm‘@r lRa$ bREr ZOMPHULSE, agd a
ra eutlcall\é}:gfectlvea %Q]Of Aliskir

a th
dlsscgutmﬁwaqrﬂﬁe@ t:?regq)ne;p e%ﬁ BArdnyg gpr@g?s 3‘51):1 §% or more after

60 nfiMREARIH 4 Gableferablymtih VroadideRktioR of dehséHen@A) of B0% or less after
phar maceutically accegt able salt thereof, wherein

t he
10 W?%%%?%é‘él'esérag‘ler? oy a%sa@d@o%%towﬁof&%mgorawneﬁt b) of 25

% orhbreftdr 36 Mikdite®araf45% @ﬂﬁ@F@éﬁer@b Aihu8%t pH 4.8 Shore preferably
after 10 mnutes and 95%or |less after 20 nmi nutes, and

an inoVitralFiSSIVAN QP OBIRINETIGH SF ToBSGA i 5%) aliar Damipiss apgas from

95%&6 ue% gﬂemmMirﬁﬁes and atfrfboRtioNFStiIAb RmfdPe Al B) Hf 88%Adr more,
et further enbodi nent, the present

after 40, Biiasnand Aol rare 21" 60 YA 80l oral fi xed

dose conbi nation conprising a) a therapeutically

ef fective amount of Aliskiren, or a pharnaceutically

acceptable salt thereof, WO 2009/ 045795

/ US2008/ 077416 -6 h t her eutlcall effective  _

In a fyFbERemBPoInENG % BiTSORy %%?naﬂmﬁ@smteam ecaifieaisral fixed
dosesédnbindtidBrceaiprisivger ei n t he pharmaceutical oral fixed

dose conbi nati on shows an in vitro dissolution of

onmponent .a),, of f om 60%:t 50 after, 10 m nu and
agfa rpedﬂp%lg/%q fff@ /ve 3@1{)1&’(0363’ eﬂu? %phacm'@cgutlcaﬁy acceptable salt
di geedaft i on profile of conponent b) of 30% or nore,

after 30 mnutes, and 40% or nore after 60 m'nutes at

H4 5. In ot enbodi t.he '
Pr et RS Y PRAUT VekeaP ! & PabgataLgaly dteptable sal
cotHerguwdf i on conpri si ng

wherein the pharmaceutical oral fixed dose combination shows an in vitro dissolution of
component a) of 60% or less after 10 minutes and 95% or less after 20 minutes, and a
dissolution profile of component b) of 25 % or more after 30 minutes, and 45% or more after
60 minutes at pH 4.5.

In yet further embodiment, the present invention is directed to a pharmaceutical oral fixed

dose combination comprising

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



a) a therapeutically effective anount of Aliskiren, or
a pharmaceutically acceptable salt thereof, b) a
wo b@vagoetical |y effective anpunt of Val sart anPCDUSH08/077416
pharmaceutically acceptable salt thereof, wherein the
pharmaceutical oral fixed doge conbination shows an in
vitro dissolution of conponent a) of 60% or | ess
after 10 m nutes and 95% or |ess, preferably of from
95% to 40% after 20 mn and a di ssol ut
bbr%thf@%‘ﬁ'c%'wrﬁﬁts%‘ﬁta%?“%& Yalsagtap. ar é@aﬁﬁ?‘&“t'ég'y acceptable salt
m ipfeR$, and 50% or less after 60 mnutes at pH 1. In
yet anot her errbodi ment, the present invention is
directed to a ceu ical qral fixed dose . ,
whergtyihe Ha?mlﬁ‘?et‘% bpraR éeseaconﬁ%naé'ﬁe&ﬁ?wa?w Wirp dissplytion of
compoHernA) &ffroM B@%l tb @8%, @ﬁemmmfur@s:@nﬂ bfFRdnh Y5R6 obakiter 20
salt thereof at erapeutl calf:3§ ef fective

minuie. gad 3 ARSaNIoB PIOHLEOROGRR B 2 P A B abie LT futes, and

ooAWm@QEﬁemmmum§£@MQr maceuti cal oral fixed dose
conbi nati on shows an in vitro dissol ution of

conmponent a) of 50%or |ess after 10 m nutes and 95%
or less, preferably of from95%to WO 2009/ 045795
PCT/ US2008/ 077416 -7 30% after 20 m nutes, and a
In aridtrfes @blodivierior taé ipresepf in¢armipaneditedigd wfa plarftaoeutivar eral fixed dose
after 30 mnutes, and 85% or nore after 60 m nutes at
Comkﬂpﬁt@%’o”ﬁﬁ@wga phar maceutical oral fixed dose
conbi nati on has an AUC and preferably also a Cmax for
d) ha thiepsgratit alyeefiaetivevamoung loe dliskivena, ovha plarnacasticallyratcptable salt
as posq?i ble to the to a free dose conbination of
'en and Val sartan and such a pharnmaceutical oral
fixed dose conbination is nost preferably
i aeaouapaltiealty dffectvecdmauritrof ¥alsarthn, roatal pharmbadteutiaslly acceptable salt
suthri ing that the above dissolution data were so
Cl%" since for Aliskiren and Valsartan it shoul d
not matter at which rate the active ingredient is
wheregl tha pbdrndaceiuticpl bhat fiked desexdrmhimatan¢h6@s aniin vitro dissolution of

cliV, [ o
com%?nggg?)f ?fcﬁgdt/? 8”%%/ gpg%% %I%ggeg%dr%gﬁ HF |e§§ phrefeﬁably of from 95% to
40%sa>ﬂteubaOI minytes| and a)drsaelaﬁx'm ;bnoﬁl)a oftcbmpo&ére@sef 4@f%eordasb after 30
mm@ 8§§ c)rqlss o o|n é'q Aliskiren fromthe

Sxéa ComoT 25t| on not be critical as |ong
as the di ssol ution rate |s simlar or faster than for

the existing Aliskiren fil mcoated tablets. |ndeed,
one of the pharnacokinetic paraneters, the area under

In yett Iaﬁotﬂw gfﬁbéM)ﬂ, ”m% 6@5&“ iﬁ%ﬁfior?is%‘?rrel:%g t<9fa p%%rrnaceutical oral fixed

dose combination comprising

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

thereof,

b) a therapeutically effective amount of Valsartan, or a pharmaceutically acceptable salt

thereof,

wherein the pharmaceutical oral fixed dose combination shows an in vitro dissolution of

component a) of 50% or less after 10 minutes and 95% or less, preferably of from 95% to



so that the rel ease rate and subsequent di ssol ution
rate during the first 1h or |ess should not be that

wo pgonsses . Neverthel ess, it was found that ifPECTES2008/077416
di ssolution profile for at |east one of the
conponents, i.e. Aliskiren or_Valsartan, typically the
di ssolution profile for Aliskiren, was outside the
above-nmentioned ranges, no simlarity in AUC and/ or

x.and thus no  bioequivalence for the fi dose
30% &R RS 228 TR YOS B rasnnt Bt 528 cofhiore afer 30
minufds, 8Kd BS%, oramdrasdfier 60inss@bsibi sM 6tdran as menti oned
above leads to a substantially | ower exposure from
the fixed conbi nation conpared to that fromthe free
combination. It is surprising to find that an inverse
suct £bRAMPIEHidY 874 fikest dd¥e BnibHidtibRMalahRRD afl Srefdribly Ao a Cmax
and absorption, whereby a dosage formwth a fasteér
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o . ) I .
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it into contact wth a fluid an _ _ _
matter atryéiet tade thecactiveipgegdient ir relageed Herintbtha diesti28rminiamd$0 min,

resp%%ﬁ/,gfy! M d éé@gbi%{rrﬂHwﬁicélr@as@mﬁﬁe{)@f%) I8 3 compound (high

I'nation o Ivery rate an Ivery duration  °
solulihitini Ipwtredmegoilty)y thecielegse szfe and sHbsanugnipdissadytondate fprAliskiren

S i.t: i i i | .
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similpCT fageoendarthe @xistigy 4liskiren dim-cpated takiets. Indeest oo of tife
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ok SEGREE TR L R D81 g AR O EA RS period o 241
so thabthe rateake eate @gd sdbsanuentagissaldiop aatediucina thenfirstsn gr, less should not

be tHsait ‘rﬂ&fnaﬁ. ﬁe&%ﬁ%ﬁeﬁg{ it ﬂ/fas Y(ﬁfn!dqpéteﬁ tﬁ@td%stgﬁ‘prtom fo at least one of

nor e conponen ave different release profiles
the campopentsi iree d\liskireore Vaikastagetypisaliy the idissplation piofitg for Aliskiren, was
il Vi I f L €SaiQfiti
ous Bt PURInERLFRITRR, by Sl LIS TERaE M Bk
bicetizivalencednl thedixed dbse pembivatiemeas Hundhuy example inte case of
. 6 . . t . ! S, i
KSR R B L0 s RSt EFLEREE MR over
expasne foord dize fixesmportémation Aomparestatioatdram thedeageconrimatioanit is
i bi & fj . : , :
surn 38 Wt B8 RyEFRT PSSl 1% YNGR b an
absquptaii, wbersby @ dosege forpositna fasteratigsofutionof Aliskiren bas lower
. ent has a different release profile may be
moa%ﬁ%@ﬁ&bed as "asynchronous". Such a rel ease profile
enconpasses both (1) different continuous rel eases

Throvdkg]ﬁcgtﬁ the Srfegcrer?tbal%lication, the various terms are as defined below:

Release profile:

The term “release” as used herein refers to a process by which the pharmaceutical oral fixed
dose combination is brought into contact with a fluid and the fluid transports the drug(s)
outside the dosage form into the fluid that surrounds the dosage form. The combination of
delivery rate and delivery duration exhibited by a given dosage form in a patient can be

described as its in vivo release profile. The release profiles of dosage forms may exhibit



conmponent b) is released at a slower rate than

conponent a), and (2) a profile where one of
waeommposept s a) and b), preferably conponent b)PCT/ES2008/077416

rel eased continuous and the other of conponents a)

and b), preferably component-g@), is nodified to be

rel eased continuous with a tine delay. Also a

conmbi nation of two rel ease profiles for one drug is
diffeg?ﬁcisf tgsggﬁéiganggg BP rﬁ eatﬁggx[] \llja% 4 n? F%uggggagp%ous rgease profiles
inclidarediasé erdfidseawhlchﬁmb drineorp acihe@siagredientshare peleassat continuously,

i cat diate release forrmulation is a

e'th?P$® {agﬂb \R}:’%Tmtf rel ease of the active

substance(s), whi ch is not deliberately nodifi ed by a

ecial formulatiogn,d n factur

Wh?\gwﬁc?ré'aorleézlog'gggentgmaﬁwﬁg Bu?ﬁe&?@ ease R ge%?réa Qbmed in one
dosagvepfolrmaﬂheaasu!tmmdvﬁuade!baé@m!et@f e tabld@rhpoaeﬁs may be the

ation a rel ease of the act
Sa"@ﬁ%%’&("??‘pa&%’i%ﬁ Jasageferpehanng ?P'¥TB'&‘?? tEa cgiprgnents. Thus, the
two s:@m@bﬁénts tan adchbhéMotiest (el prefelfsaaing!tb Agiiff@tadiease profile
ified rel ease can be typically obtained by
fm"t‘?@}’é” g“%'ﬁ%mf’?'?leé‘ tof rel ease of one or both of the
conponents, preferably conponent a). Typically for

A OB A BPge (Ooceh Bieleghe Praie of s Rhosgomiponents that are

identichl@nffePRto Sadh Sthele VER relkaké BFofildVbrH fwoesbnigireat&osage form
used herein is neant to enconpass both a different

Whege, RRGTHRRIRONERY Rasse difgeant f‘?'?laesecﬁf ofia @RS ESATRAERN @syhchronous’.

Such adeleay® grofifd @rsMpabeIscHoM 1) Biffr&i®t CORAILS fﬁéléases where preferably
preferab cgggonent a} is rel eased onI%/P
compeRet A Bri§leaped ALESIOWST (I INAE CompoReRtad). 2nd g atnrefile where one of

com%@ﬁéhtél alvBed 5 @?bféf%b@@%%rfoﬁéﬁﬂ BYBQ% raeawooéhhﬁﬁ@b@yand the other of
I¥ 9 rel ease- coati ngs i ffusion
Comeea% thg) apdbl RETerabl @U‘%@P%‘F@é( @)mwf‘etdotogedekeésed continuous with

a ting®8é1ay. W&ga cbr"rh@m@ﬁé#goﬁ%&b@ﬁ%f)ﬁ))‘lles%r éhe d}[@?é pBibfe e.g. 50% of
r el ease- nodi f gomatrlx enbeddi ng .t he dr

the diygdp sertieys a"lfh b&f the $ame Ay cgytmwsu@@oﬁ tirae delqy-
refers to the period of tine between the
admnistration of a dosage form conprising the

ImMMegiatREaI9as6h of the invention and the rel ease of the

For &Hel pufSosels It iROpre8ént fabPMafioR 2t ihfnkd diite $OBRR BRthulation | |s a
thereof. The term"lag time" as used herein refers

formyiatiopishawipgiamelaqse Iﬁ’étheélcgé% aukstanoges) awhicky i nat ﬁgv*&ﬂat@mmod'ﬂed

by afgfp@ma%ﬁngr@fmoa@s’ﬁn 8f mbhFaEloRRP fetifym and the rel ease
0 he active ingredient from another conponent of

the dosage form Disintegration:
Modified release:

For the purposes of the present application, a modified release formulation is a formulation
showing a release of the active substance(s), which is deliberately modified by a special
formulation design or manufacturing method. This modified release can be typically obtained
by delaying the time of release of one or both of the components, preferably component a).
Typically for the purposes of the present invention, a modified release refers to a release
over 5 h, such as a release over 3 h or even shorter. Modified release as used herein is
meant to encompass both a different continuous release over time of the two components or

a delayed release where one of the components, preferably component a), is released only



The term "disintegration" as used herein refers to a
process where the pharmaceutical oral fixed dose

wa@ oovbiomsrps on, typically by neans of a fluid, fBCT/85S2008/077416
apart into separate particles and is dispersed.
Di sintegration is achieved when the solid oral dosage
formis in a state in which any residue of the solid
oral dosage form except fragnments of insoluble

coating or capsule shell, if present, remaining o
after ¢ 2gdiftee SHCh A m%ﬂqde@ieaaﬁ Mf’fb@’aﬁ be predused by aRRYING é?’?ﬁﬁ

modﬁ'ﬂng B@étﬁ%@' ¥gfi é GiftusiBh %oh{hga@&%QﬁG@ SutdtdriteldHRF {Pa Zore containing
The 1 ui determ ning t di sintegration property

the qryg \ﬁab%anceﬁ)cﬁr %Cf?ﬁ@%fﬁé&asgrme@fym paidixgateedding e drug
Subgé,%er(‘g egration tinme is neasured by standard nethods
known 'to the person skilled in the art, see the
har noni zed procedure set forth in the pharnacopeias
The t& Tﬂ%]d\’elﬁ)"%s@:eghgre}n Fé?é’rs!g the @’rﬁa'o@ﬂmemﬁlv%éﬂ t% Rninistration
erosion” ds used herein refers to a process I C
of a gpgagsfarmraemartising theosanpasitice @f theoigeertioniand e Eﬁ*ﬁ%ﬁy’f B active
mgr&ﬂérﬂf é(patqﬂcmapb&ﬂﬁgne?ﬁﬂ@r 0| ved when placed in an
ext erna envi ronne e i ssol ution nedium body
fluids etc.). In contrast to disintegration, the
phar maceutical oral fixed dose conbination is no
The é?rg'b'%ﬁgsfé‘ﬂe kRe wsed hengin apfars to theytimebetweandthe rripanf ‘Pfdhe active
ingr&diBit R Yhd borhpdRneef thBQIoSERSIoRR RHARE Ftedde S @RSctivil¥Agredient
2009/ 045795 PCT/ US2008/ 077416 -10- Dissolution rate:
frompnothes campaned of the depegadorised herein refers to a
process by which a solid substance, here the active
ingredients, is dispersed in nolecular formin a
D|S|M§Q|aum The dissolution rate of the active
redients of the pharmaceutical oral fixed dose

Theé%’ e HARtIR %SH’éeP REEHT [E9rSite 2 RiRsSSAdNeRy therrbagpagfitical oral

fixedPHosdr dbehbinHioh afy pRaly st meaesSofl d"ﬂlﬁ@'ﬂdﬂé Qpﬁarﬂﬁfo éé'blafaté b&®icles and is
under st andardi zed condi ti ons of solid

dispersed Pisiearatiofisrachisved whan 4 %‘Htorgé’r?ﬁé%‘? farmyis inyastate in which

any FsiRR| I theOsblit & doSade RpMl LY fradMBata ot indBluBRMDakif®¥hcapsule
to the Ferson skilled in the art, see the harnoni zed

shell if pEesgtik eeB@ININIAN theisrraeper HT%\‘teﬁ*a%Qﬂ?é?t%'S@S@koﬂﬂ%h%\‘ﬁ%E no

palpEbly Zirf c8redif cddtdandeOwith DSPRYOROSERe Aid FdH @térﬁw\{rﬁﬁ@ tHen,
the test is for measuring the dissolution of

disintegfptianiRraperiiale. Byl BfreNalen & dsianizseivedet oThed#Aﬁ'ngraﬂon

t|meﬁ§‘ ﬁfeﬁ@&%@@ el atddaBrcméhodaknde t&ﬂﬁe%r%tskfll%‘imthe@f 8b8the
for the different enbodi nents. In particul ar,

H
harmpnizegrpogedupsetdaith insthp ehpeRaregeias LRy <40 5-and %P 2'6.1 and JP.

stirring elenent at 75 rpm (rotations per mninute),
whereas at pH 6.8 the test is perforned using a shaft
Erosignirring el ement at 100rpm At pH 4.5 or pH 6.8, the

The S @rdidrPRAs 18BE hEFBiH fRfdts & srp%ﬂe\és By mhﬁd‘h%e phms.vc@hhaél oral fixed
a phosphate buffer, especially as described

dose combination may be worn away, diminished or dissolved when placed |n an external

environment (e.g. dissolution medium, body fluids etc.). In contrast to disintegration, the

pharmaceutical oral fixed dose combination is not dispersed by falling apart, rather it is

becoming smaller with time as the erosion process proceeds.



exanpl e "Dissolution Test". The nolarity of the buffer
is preferably 0.1 M At pH 6.8, the nolarity of the
whedbousvs preferably 0.05 M Physically separ BCBUS20081€77416

term "physically separated” as defined herein refers

to a pharmaceutical oral fixag dose conbination

contai ning both conponents a) and b) fornulated to

m ni m ze physical contact such that the dissolution

profile is as simlar as possible to the free dose

DBS@@H@“ﬁﬁ?lon of a) and b) with regard to the area

The %B?ﬁ'\efdnsﬁblﬁtnéwra‘é%s@é\HQenrﬂfé@erﬁrt@E DrSddls¥ b MhehteolidXb8fAte, here
| asma concentration (Chax) so as to p@roach or reach

the qg:,t%%q\grqﬁgeprgﬁd%dnsp@{sg%g\ melgpdar PEntin a cahe glissolution rate of

the a?ﬁpé‘fr@?&ﬁenté ef t‘%%hﬁﬁn@caﬂh@eﬂ 'Eﬂﬂﬁk'éd 8&de c%n%meftlo%@ﬁ 1B fention is
onbi nati on containing conmponents a) and b)

defirfesh yiiha pEWUSLRH MG, awbqtfmcy Al oRBi RRIah Rar LA dEeyinder
stan@hfafed 'cBnélh&wsS@FWEunﬁi%Bﬁd ﬁ'ﬁerﬁa‘&a @ﬁ?pe?&%r%%veﬁhb&nposntlon The

separation helps to mnimze I nteractions between

disseluéon iake isangrsHEast by Hapdard a}qwo@d@ﬁwné@ theskersyn shdlled in the art, see
the HHRoRREY %Srécgﬁure@@(girﬁ% th%e&agrﬁgb&aé.é@@gﬁ Hh @; ah@&PII8 3 and JP.

conponents are present 1n different
For themysnasae of gus ngmnoasthpégﬁépssfor magyr@gpth@g@ﬁpluggn of the individual
active! nﬁé]r@{jn@ms 5 Eél?&’n%% f? rﬁtf Bﬁar%%b&é' L&FES7 05 at the pH as set forth
or mu

at es, ati on. I S not necessary

hereuhf@r theediffetentcembpestvantts. &) partieuis) ataplé 4.5 and héhe test is performed
usm? %%rdaie%iin rmé a9dkhi £78!rp %%Ycﬁét?ong ge?ﬂf?ﬁdt@)gwﬂlelzetégléQBH 6.8 the test

be appropriate from cas

is pqﬁw@e@ asmg aphedstiingefennénd at MBOrEENHG ABIM S oapH & thy disgplution

e RS BT e3P TR e DsaBbR B fpgriood nthe

example “DissentorehessdiThe molarithobthiepuliehisavefarably 9.6 MnftaeH &, the
molefrﬁ‘@of'tﬁél%ﬁér‘ M%re?@u%ﬁ@rtfé%m a) and b) into separate

coats or s preferably | ayers or shells
to obtain, e.g. a multi- or bilayer fornulation, a
dry- coated (core in a shell) tablet, a nol ded delivery

of @ spray coated tablet, preferably to
Phy%%?shé{ls%?;{aiﬁdl ayer fornulation or a dry-coated

formul ati on. Specific exan‘pl es of such fornmul ation

The 'ieﬁrﬁhﬁ)hﬂ%g@y%%ﬁarg%l%g aCEI R d&%ﬂ@%@eﬁ} to Apgl? ﬂ%‘é?& cal oral fixed dose

combipgti@neontaining ibottr ¢ancpdrentssd) anlddut) foromiqjed toempjmmze @hg@;cal contact

such ha{jfhfefcﬁsrs% u&norp Po%eal ag@ npafr ag%‘&QQQS% tlf?e) fr@é‘ﬁio r?emon of a)
rb , respec S,

and b} witk mmtq‘mblaeeia wncteln tmsu¢LtrV@é\%tﬂtimncbmreﬁeramyablsetﬂse maxnmum

plas%gtncI bggrﬂe%h{)r[\ g‘g}@% d§ (oK CO lhﬁdég%cw b‘%&équ'ixfé?enc@rﬁﬂ one

embpdintenp dphysinalipsearatedtiefers tg aauhatraa;ceotncaj oaal fixed\Hpsehcombination

cont%%mr%so% g&Hﬁ&%rXS %’) arfo‘ tL fgrqnﬁlgtteg Gk ﬁwlé ﬁw%y ar$ﬂ19t|trn2[ed wntpI each

si ca r ationrs a ca
othet )n ﬂmlsbmpa:latmerlhiuaameoéracberb Tis Sdparatnon helps to minimize the

interactions between the two components especially upon release of same. Typically the
physical separation means that the two components a) and b) are present in different
compartments, such as layers, or are present as different entities, such as particulates or
granulates, of the formulation. It is not necessary that he two components a) and b) are
further separated by additional layers or coating although this may be appropriate from case
to case. This physical separation of the two components a) and b) in one dosage form can

be achieved by various means known in the art.



conponents and 2) one tablet, several tablets or
m ni tabl ets obtained from conpressing
wordoviogsres | cul at es, such as granul es or beads, POf/UB1968/077416
ot her conmponent. One can al so consi der any comnbi nati on
of the above two approaches. gfich as
mul tiparticul ates, such as pellets, or mnitablets
provided with a layer, coat or shell where the |ayer,
coat or. shell con one of .the conponents a

In o MbGRIMERY 15,8 AP ENP AL ITBIating fe SRPEALLS CORPARSITE AANd b) nto

sepd?hi@@ayepd, OB oF @RBIRY pRIfSraly I@yeds BY shell§ @ bIRBIM e.g. a multi- or bilayer
art|cul ate" as used herein refers to a state of

formpiatiprra dipicepteddcenidn ache)italigt BynelAed delivesiesystemyor a spray coated

tablel] Srefefirsly ﬁ%ﬂta:ﬁIaQﬁlaymenﬁlaionb&@&y%a@aaaﬂMLﬂ§non Specific
irrespective of their size, phol ogy. Wen

exangpigs g sHfgrmysiationrteshiig ups e ng%\bég é‘ﬁfe'“atﬂﬁése are
referred to a multiparticulates. Typically, the
particul ates have an average size of Iovver than of
from3 mm preferably of from1l mto
In a%&?@@%é‘ﬂ?ﬂpéh@ '¥ ?E'@e"%d( by ‘és"P%B‘Fﬁ'c%'ﬁtﬁtsyafte”]Se(a‘éiﬂ“PaQG%ates) that

comQrf sel prRtidIed bf &f@ér@hﬁ’ﬁop‘&@ﬁ@n@oﬂ&inﬁﬁﬁeﬁt §)| R ImpoRsht AR pectively,
bout the given val ue, particle s

to Of@. ®g: FRASHIEHT hshenSickBbeadIIed mthtnwéﬂmwga'ﬂte%ml%%@btamed

fromn,%rnwréés%gsmarﬁpa%cula@aswmmxu@@rb{%lhé@ﬁah doRpréSsiiny
si ze measuring techni ques well known to those ski II

ed
multiprticylaiesapch 25 @ANKIEE ARPeAfEs Whifsican &ubsesueaiubp fiked into capsules.

Anoth8EHorR b atdh9§c§l's@b§‘raflbr9w 4 Eé’}ﬁhleqmé& AR 1)m#¥i‘nculates of one of the
correl ati on” spect scattering,

compeiifris anghAk ansriablet: SSV?ﬁ?’Kt?BPES gfminjighlets @QF%'“QSUF e é@mpress'“g
muu@emagnaeé%t s@ah A 6taRMBD BPBEAdsD b tﬂé%tﬂé’?%@mpbh@nt

mul tiparticul ates of conponent a) may be in

the sane form (e.g. granules) and/or SI ze or the

Oner@dhtals@a;rohs.eeﬂ Q{yeco‘?minﬁ‘éﬁomif tr@“&c% t\FvB V\Bﬁr‘b‘éﬁlﬁ’é@l}cﬁ dimy
e in one form’( particles) 2009/ 045795

m““Pé"F‘FHB@?OBVW%legS YQ”W'tféleéﬁﬁfot”H%d with @ lavgr ¢ gaal pashell where the

layeS ¥b&BrfsREIl EdHaiRS BRE of PRRAARBheBY) BRd biakd ﬂ"lefrﬁﬁlﬂﬁé}{lculates or
form(e.g. granules) and/or si ze The term "smal |

m'“'@ﬁl@ﬁ%@@ta'wth%ﬁ’theft?féh%é@’ﬁém&ﬁ“t% Al andpl i cati on denot es
tablets with an overall size of from3 to 5 nm The
term"nmnitablets" within the scope of this _

The 5wl ‘Pagiciigie” @e neee bergimteafers 4o p state of mattemwhigly isyghiaracterized by the

pres@ﬁ‘éé&\‘tdlﬁreté rp‘émc%st Eel%@s r'l'SQad§orggraﬁulei‘; TrF@’ék)Aécﬂv@ of tH8h size, shape or

such eir uncoated form nitablets are

mor@%qwcv\fhee é\‘réi\dfﬁi'WfOfﬁﬁNCPbéﬁstlﬁ plasgnlethess arerafased to a

| multﬁgﬁ%hBtesﬂf'?ﬁﬁcéil?nth@eparﬂ%ru% sledsh Qgﬁiqe' Qf‘éjoh&ﬂ/@r' fAan of from 3

i ncl udi ng preparation from ot her, o
mm, ra¢ferabir efifom aresto 3 mrByd'sa\@rwaé@cl@ gizpeihiggnednighat at least

50%'Hé ﬁeg ﬁ&ﬂ @l&egﬂﬁYJ‘e?é?n@@;:ﬂ:gﬂﬁ#ﬂﬂgmbzﬁ tﬁ@?:vgk R/Lﬂ'ug oy weight.
The pamtle@melmaﬁbe detgrmimed opdhé hdsis o&ﬂhegvegghtlaaenagg pamcle size as
measured by conventional particle size measuring techniques well known to those skilled in
the art. Such techniques include, for example, sedimentation field flow fractionation, photon
correlation spectroscopy, light scattering, and disk centrifugation. If a mixture of
multiparticulates component a) and component b) are used, the multiparticulates of
component a) and b) may be in the same form (e.g. granules) and/or size or the

multiparticulate sytem for one of the components may be in one form (e.g. particles) and



convex upper face and convex |ower face and e.g. with
a cylindrical dianeter and height independently of
weawh/ogiber are of from1l to 3 nm or bi convexPCT/US2008/077416
m nitablets e.g. whose height and dianmeter are
approxi mately equal and are_ @3 _from1.25 to 3 mm
Preferably, nultiparticul ates have a nodified rel ease
coating. Specifically, if a mxture of
_ multiparticul ates component a) and co t. b)
S'Ze@§€éf’ep MHEIPARISate: SWRM FRYIthS B@Pg FUTIPIERS aé‘g’ﬁ-d '
grarbids} 8rEBE sip®di fied rel ease coatings in order to
provide different nodified rel ease proflles As used
herein the term"granul ation excipient” refers to any
pharmaceutical ly acceptable mat eri al or substance
hat. ca ] t ruded nel t-gran
The m gaﬁeaﬂtt%’oﬁets g Ml el nane GRS Bl bl Wi overa
n ex0|p|ent for exanple, can be a polyner
Iynerlc material as further descri bed
be|OMI As used herein the term"polyner" refers to a

The ?eﬁé'yngf a%ﬁet%ne%hénﬁ gle chg %{FF é}p&gg}{og n‘p\é&ae uslfrgalllgsaets with an
overattiveighg ot feorp Ertat30meg, leyg.idf sreht 4 tlr9 my, soecmds Natg, imtheouhcoated

forn? RENEHB 78 < s A AL G R b nd . Frel Bon be

pre paesay dﬁsanbec( Kdreih) mcmdtrigqare;anrptarrraﬂmrn@tmetr svhalleh mautiparticulates,

sutf e diiaes o7 BRAF 3P FNlepRy £ Bue ST haifuctnd B dhitea person
for tﬂﬂé@/ @éSrZﬂEd B(@'l'/vddﬁ%()d]&h@té?éﬂﬁom -1126 toE3 me wysimkdeical@.g. having a
conyil bl Phe Anf porivel Koif e SR 3" i Vi diSimdkPEnd Reignt
indepéndemtipbf ednH othg«’ are @8 fromeidtolBemen; lor bicenwef imétablels eag. whose height

and QAR racs peBS i g o B0 70 A pefomct e o m e hnged

followi ng the admnistration of the dosage form The

Prefgisly i ftpialed 0l A BRATER 16 BRET SHoUTS. SevGPRl. ff ¢ mixture of
multipagticufatest tempaiene apamd corgpbriene bﬂe%UMmaispw&e muigparticulates

combEL AT e R B R HBLRS g Mo e
profigsal | y to the subjects, and plasma sanples are

coll ected over tinme. The plasma sanples are anal yzed

for concentration of Valsartan and Aliskiren. The

As u@@é( h&méin fP||e§§rrtW gr&RNSRARipieA refeidio a%aﬁhﬁc@ﬁ@%&l acceptable
under the plasma concentration vs. tine curve (

mategiagor ﬁ-ﬁqstﬂﬂcﬁﬁ'@i cap §§-neeerdruseton Mmelicmerylated V‘(‘U\@Ghﬁz‘?@ﬁﬂt'c

combblﬁ'ﬂi‘i Zsefuﬁhépdést&ﬁbé@%loﬂe g8 Ug?é}llﬁahoﬁ%%@féhf 34 SBmple, can be a
anpling tine), fromtinme zero to

PO'Ymﬁf Pha DY -polgrgkic matgﬂlql gm yrther described below. -

.are
erent form (e.g.

size 3 AR 2L

As used herein the term “polymer” refers to a polymer or mixture of polymers that have a
glass transition temperature, softening temperature or melting temperature by itself or in
combination both above or below meilting point (or melting range) of the therapeutic
compound. The glass transition temperature (“Tg") is the temperature at which such
polymer's characteristics change from that of highly viscous to that of relatively less viscous

mass.



and val sartan are anal yzed separately using a |inear
m xed effects nodel, with fixed effects from
wGoegumse; treatment and period, and random ef PED/US2008/077416
fromsubject. A point estimate (ratio of geonetric
mean of Cmax or AUC for test,yersus reference
fornul ation) and the correspondi ng 90% confi dence
intervals are used to eval uate bi oequival ence. For the
~ test and reference products to be bioequivalent, the
Bioegowglened:i dence i ntervals for both AUC and Cmax poi nt
The ?leH Ry sﬁlvélgﬂé’é AsfiRbl netdillsteft Cﬁ%’ t bfor’avalgb‘il ows. The term
oequl Val ence between test an rence ucts Is
blommblléngas] gsedbereincisl defingd pgp reeasuraefithe nate @nd amduptof active
i
mgrépc?% SA?‘ cq”{k%é%hee\%gﬁe ; %&gpfgﬁr&hlﬁh&?ﬂ@%ﬁa ggd el Iiﬂi&@ttﬁéj ad@ministration of
the drsapé farmt of hehioauailaily ioh phartiasewtidahonahiixedrdsse comblnatlon of the
i t oW o
presERI b K orbbarkd W i o 1R coaSpdiing P e combinations. The
test (ﬂxes dnse corukinatiam aha$hqoweé¢rencaao4f5eeaioge%mbimhti@mrfgrenulations are
- t
ad mh'r%tglreg %!rallg% gﬁ sﬁ.{%@é@t{;\ﬁt‘na gllasW‘ rhge)sn%ree (:I]oggén%% g{;«?r Otmgeh The plasma
samplerardanaiygzeslifori ¢ancentoatiohef MatSIavten angAdskirent Tihe nidxgmum plasma
Com’feﬁgrrgtr'r%c@mép%baor a?ﬂegld@ Hbﬁfgnolntﬁgﬁr on fS n?%%we (AUC) are
calcupia'@demg-tramsjmmuae-tlpste(wc‘amm tineQ3y6 tootineilald musasurable
ho f ooa | tho
conée“ {|on ?aﬁwfngrﬂgﬁ A('U (r)] aApUr rEe)F‘rtedg m%ﬁh)() &P‘LQ%f aliskiren
and phiaamarcmtanaa{lzed)saiaréhebyww@oa; Ene=o nbxerdaeffwts bdeiheith fixed effects
fromg etqHSB(fe trﬁg}/n%’] ttlaﬁtg p?rﬁ dr %&d?%r?og)%? Fﬁ£8£ h{’% JL{BL\ c?P\e?g b\ﬁstlmate
(rati@ 608e dviiO brea@ bf OS%&OB/A(D.KY ot Gest v&z‘éus\Irefstenpe forriiation) and the
corr%%‘p%h]dlbg(%Oﬁoggofﬁig%pcen@feﬁévarrsg%%%s)reg% Svél at%rﬁ?oqungg ?é For the test
and fef@@ncerpsdduptseb be dizleguivhleht, time 80% cbofudenl‘e intervaisdohtzath AUC and

cm GRS EERSHS RIBLJRGE S 2, BBy BRI v et

referq@noé pfoeiuf:tsns omsdlengingotartiafartylfer emtbinatidne @f ediveringredients, and the

arti Al i skiren, such that the 90%
resu@&ﬁ??@éﬁé’ée?ﬁthlﬁ\PéP”for ADC( s) are, of from0.65 to

1.35, nore preferably of fromO0.7 to 1.30, still nore

Wh%egéﬁerrﬁ e%/c o|fi n%% Tﬁi)(% ﬁgpg ém @gPon@ﬁ ac?{eﬁr apedYen? in the free

compimati asratttesltneeai that thie AfUG( edthd(pﬁarmanduhcaibraj fixed dédeecombination of
resent ntio r for
the ;ﬁ'ﬁ?ﬁg}vep %p 35 Pf\7gef$‘ﬂ§?§8 %ﬁ? |dep€e IBLW{? %ncg ’ %Pbl‘,d(}all within 0.8-
1.25Abi Bleiagcave ingteciientdrat t he 90% confi dence interval for
Cmax(s) are, of from0.4 to 1.35, nore preferably of
fromO0.5 to 1.30, still nore preferably of fromO0.7 to
Wheheilér, ref@rsriceis @faeleadlay Grhax being similar to the active ingredient in the free

combination, it is meant that the Cmax in the pharmaceutical oral fixed dose combination of
the present invention has preferably a 90% confidence interval which should fall within 0.8-

1.25 for the active ingredients.

In a preferred embodiment, the pharmaceutical oral fixed dose combination of the present

invention has a release profile for one or both of the active ingredients, in particular for



fromO0.8 to 1.25 It is preferred that at |east the

ADC(s), nore preferably both the ADC(s) and the
wW@rwx(0$3795 are wi t hi n the above-nenti oned rangeBCT/B§2008/077416

virtue of this the pharmaceutical oral fixed dose

conbi nation of the present jpyention will approach or

preferably reach bioequivalence. In a preferred

errbodl ment of the present invention, conponent a) is

resent in an anount rangg of fron110 to 45% such
A"S'ﬁ@“iﬁ}l@dh@é% AW Wémgqﬂ'"@ oeremn thegapgr af fr%log#wtp 1690, more

prefé@Bly RRBFMTEES W 1 28| mesreferatifofdrsis 0%k Nat i on. These
percentages refer to the hemfumarate salt of
aliskiren, and if the free base or other salts are

In aﬁ’&ﬁ& erﬁmlrﬁgﬁtcﬁ@ Cffl‘%?rﬁad’éult ialRPa 3P HESE cARISRATIN W Ye preBent

anot her preferre nbodi ment of the present invention

inveglinfphascenteleaseinsofile & one ¥ Rothrp theraetive ingredients inpartisular for
Ahslﬁr@r@ s@dﬂo(hata(ﬁe gb%féo%ﬂﬁ eli ?/?or %@Cﬂgﬁar@"mpdnﬁ'@'ﬁs t8f1 35, more

Y% such as of from 12 to 25% wei ght
|C>ref@r.abkam>f <fmmt 0é te 3138} stillengyetpreferatieofirean fedctatli 2bamospprgferably of
f b5%44198se combination. These percentages refer to the
ro"Lem(?umarate salt of aliskiren, and if the free base

or other salts are used, the percentages wll be

In aﬁ&@é}:%&bﬁﬁgﬁtd{ th%r ¥§3&9§ng£3§3§50?@&%@%&?ﬂé&§ésent

) et anot erre odi nent onent
lnveh@mmrﬂleasﬁ pawﬂefmmﬂe opbothosfitig actiyedngredigots, iagap®udar for

Ahsl@rrennmd:g thQ%h%%P%héQFﬁ@ér% if?t'er\}ahﬁ)rt‘?ﬁﬂ(sgvﬁe O¥rd 3{ Otﬁhtgﬂ.e%, more

sage hese percentages dre base
prefénably df from @6 te drdfostéimore)prafedabiy ofdframal0t7 fos!. 2 enost peeferably of

ﬁongfgqﬁqg@ges wi || be adapted accordingly. In stil

not her preferred enbodi nent, conponent a) is present
in an anount of from 15 to 35% such as of from20 to

. Q '

tis (e RS RECRY O e B dhe Al R gmace)

are wittye thef almyapoedioned yanged. |f a salt is used the
percentages w Il be adapted accordingly. In a further
preferred enbodi nent, conponent a) is present in an

By vitvewithis thergtarmacensicel, orakfixer dase gavbiortiomeiche pyeseet ighention will

I t he granul es conpri sing

app'%%ﬁgr&%{érgl?ytr%?ﬂ b'(yg%lug}éeer??éges are based on the free
base of conmponent a) and if a salt 1is used the
percentages will be adapted accordingly. In yet a

Ina fpktffé#?&{ er‘ﬂ[)gélﬁxr ?1??1 tﬁ?niag%ieﬁgi%eérgﬁﬂw re gf’%)f iis ?F%rr%ﬁgﬁr%noamount

an amount o % ' suc
ranw/ef from MR itgAd%bagabdasot) 1ohid % diyaveighti bpsed of thentotal weight of the

pha:%a%'emiﬁ oral fixed dose combination. These percentages refer to the hemifumarate
salt of aliskiren, and if the free base or other salts are used, the percentages will be adapted

accordingly.

In another preferred embodiment of the present invention component a) is present in an
amount of from 12 to 45%, such as of from 12 to 40%, in one embodiment of from 12 to
30%, such as of from 12 to 25%, by weight based on the total weight of the pharmaceutical
oral fixed dose combination. These percentages refer to the hemifumarate salt of aliskiren,

and if the free base or other salts are used, the percentages will be adapted accordingly.



conpri sing conponent a). These percentages are based

on the free base of conponent a) and if a salt is
wais@d/osd1es per cent ages will be adapted accor di neCT/US1008/077416

is preferred that conponent a) is present in an anount

ranging of from75 ng to 30044y of the free base per

unit pharnmaceutical oral fixed dose conbination. In a

preferred enbodi nent of the present invention,

onent a esent in an anpunt rangln
In Y SR BBeCDSTR e IR et CAPRREPE AL & FERs oy SAinte ohbe or more,
suchORSE5R F mbhé tby vpéi@ﬁtm%@@&lbh & toftll Aeidht ¥EHedPHRlosage form. These
conbi nati on, '[:])artl cular_ 75, 150 or 300 g%{ |lssuch as

percgBigoet aremsereN these B e cBipIBRBLRI AREHT 2 Bt srvse the

ercBRR§ENilll VRt acceRdimpent b) is present in an
P armgnt rangl ng of from8 to 45 % such as of from 10

articular of from12 to 27 %

In Stlﬂé’é‘@ﬂ‘eb Hretf éfq PRPIRENy REMBPNGR &) [SHAPFRI 4127 %’QP”'&‘)‘r"gqrom 1510

35%f Eo@tasisiSaons 00k Bed,i @ﬁweﬂjh?%edﬂﬁlrtﬁé RitaIdRSgIRIcP theasrafdosage
on the free acid of nponent D) if asalt is

formy dee® RAfESTIAULATE R9ES0 Al F1E e ARl GameeRer ) RGPy 2 SRS fs used
the ROCSHAARAABLECILMSAA0&H8iRgH16 -16 In a preferred

enbodi nent of the present invention, conponent b) is
resent in an anpunt of from 15 to 40% such as of
In a {yriieT PIeferEedaeolh cUmMERt SAMBPNGTY BhiSRIeIES! S03R amumf%ﬁ(o or more,
sucHIFS84h, @R mdré Byt vadight baeed bh tRf totd Welﬁ?ﬁbﬂﬂ@&ﬂérﬁ&@d cd?ﬁ;ﬁismg

combpiPha) RGeS RERARGEBRTHEAEr e e DEFs & SHfRonkars) an i sl

is use8 @b péraentBgéS RIMRARPWId dccbriirfiapt ed accordingly. In
another preferred enbodi nent, conponent b) is present

an anou f % or . nor e, 5% or
In vat oo FIBR6R CHOPAMSSy. SRETHRE EAIge t et En TG of from 70 to
95%V\/§ucﬁ‘h:§s Sffrdrn @5 &5 80%, slpwagat MyemonTth@scﬂaln@éngmrdf agegradlies
ased onthefrergam ;9%‘ gigasfalt
°°mP%S'”QJ§‘EHP?rF?é“ Bbrloesk 8%'@%”‘@/9? 8‘5 die HeR 8k piggamponent a)
and Ifta da% n@ﬂ@éd&hé@drdehtﬁgegmpwgdupt@a at@r@irggent in an
anmount ranging of from75 to 350ngy, suc as of from
100 to 200 ng, nore preferably of from80 ng to 320
ng, such as of from 160 to 320 ng, per unit dosage
It is prefarted thatdinipohehed) iSPreséfOn @h adZdlNiEangHgCdT fiddn 15ehgdto 300 mg of

320 , __based on the free_acjd of b). The weight
the ezt haseger CORgBERcedscal B RS SrsRoo Al er ably
ranges of from 1:0.001 to 1:5, nore preferably of
Ina bl‘e@eméd émbodimeit dF tiog pfes@ntOBvérmio&,: ébntpbnehbs)tis present in an amount

b i 0] f 1::1.Q tol . 1; .
rangigpt ot 3 to, 30U d Bulf i Pl a5t el bf iekbapp g
pharfaeutifal aral fdi ddse combination, in particular 75, 150 or 300 mg, such as 150 or
300 mg.

In a preferred embodiment of the present invention, component b) is present in an amount
ranging of from 8 to 45 %, such as of from 10 to 30 %, in particular of from 12 to 27 %, by
weight based on the total weight of the pharmaceutical oral fixed dose combination. These
percentages are based on the free acid of component b) and if a salt is used, the

percentages will be adapted accordingly.



free acid of b). Mst preferably, conponents a) and
b), are used in anmounts of 75/80 ng, 75/160 ny,
wa2epees7ey, 150/ 160 ng, 300/320 ng, 300/ 160 ngPGI/US2008/077416
150/ 320 ng, nost preferably 150/160 ng, 300/ 320 ny,
300/160 ng or 150/320 ng of _g3Lb), based on the free
base of a) and the free acid of b). In one enbodi nent
it is preferred to use a high drug | oad wusing 300 ng
of %) and/ or. 320 of b?w, nost preferably 300/ 320
In a gfef fedaymgydnn\gﬁgwnggp@e tdng%ﬂtnpn %‘W&WP”&Q % g present in an amount of

froMofWr@Eﬁ ab Qf frémmﬁef@-% &lich b @f fréii %0 \WOkA, bh&veight based on
apt ed ‘accor di ng he terns "effective anmount” or

the (53 bet ot he &PPSP“%%GFB%%' oAb g done comaaation; Jhqsgeercentages are
baseBHHe ffe adid6f RFiponeni MHMAN £841t Rlusa8aRé pektehthgBaWiltbe adapted
or. reduces the progress of the condition being
accqrdigged or whi ch ot herwi se conpletely or partly cures
or acts pal liatively on the condition. The terns

"drugs", "active substances", active ingredients”
In anc&b@n%feagéwodmewt GRESERt hds erasentia@gramayint of 20% or more,
sucrpm%ﬁ“iﬁoré‘)sﬁﬂ %sk?b%i&l Rere, %p%&g’m SQsé?it Sehwitsal w@@ﬁthof the oral
onponent a) or b) can be referred to as a "drug

dosa%cfpm el hasB PeEretages A6e P3sed qiythedieerpctd of C@@”tﬁ%é“é@@ﬁ'ﬂ if a salt is
use i perdRRRRYYPBE FIRNBETLLRGARG/ 077416  ~17 In the

above and in the followng the'term"Aliskiren", if

not defined specifically, is to be understood both as

the free base and as a salt thereof, especially a

It is Elré?érF@PtﬁHtt lc6mbbdent &F etk &8t ¢ §r@laﬁwohﬁ‘t9réﬁ@fwg oBHEM 7%Sto%50mg such
em -fumarate, hydrogen sulfate, orotate or nitra

as offsem 100rte R8P A, yncae REateraplyRETar80 MsreGeO Mg isyRh aéﬁ* from 160 to
320 ﬁ{g éepﬁ‘rﬂf d&%@b‘%rﬁﬂ'ﬂ b!arﬁ&ﬂ&rpé@%é o? 8bd nid)80&PAs 168 320 mg,
prepared in a nmanner known per se,
bas@s%meg[qeya ofddscribed in EP 678503 A, e.g., in
Exanple 83. i In the followng the term"Val sartan”,
if not defined specifically, is to be understood both
as the free base and as a salt thereof, especially a
harmaceuti cal |y acceptabl e salt thereof
The rBePf t&@P‘W%e'%ﬂ) Ferapenengp) %’%ﬂﬁ%‘i"%ﬂf@&?u%éﬁﬁ’ 0.001 to 1:5,

mor@ﬁ@@’é@l‘?'o@fr&ﬂi 1 0‘5h6f1&06r, 1; Q@B to @:(007. h@stﬂfr@ﬁé?dtﬁ)d thenwé‘aght ratio is
Preferred salts forns in

of fragai Qérm 1B 188128 or TRLPIRPORAsE wrige dee bﬁ'%%\gft a) and the

free QBi@ AB). st @H&e(a@lygcomgmﬂt@é) and et él%zu.@e}d'u) afd0ntalo$ 5/80 mg,
msalts wt Suitable salts with base

75/ 1@‘3 @“9 TRpedim, a‘!5(0é1 80416, 398L320 g JOUMA0ANG oF 159/R2Y Mg MOt

pref@abm 50E68/ms, ajo*omoen@ 300/ 1500y B 150B2G figldha)/Bf|dakedon the free
gnesiumsalts, or salts w th amonia or an

basqﬁfg%)rﬁng the{rae acndsquh @@Wr’@m:mﬁ@t it @mrg%g%%yq%hlgh drug load

using 3068 MdlbMs. anBXUrGQb 'nﬁtLBfeo) ﬁ\ogm@fe-ratﬂ* 30@732(5 Frig df‘b\f\/ﬁ)"/b) When using
al kyl am ne , tert-b th

a sal{; §L§B@855¢§,hemnfgmpr@%%rpompp%@}|the Eatios wnll be gdapted accordingly.
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. The
terms “drugs”, “active substances”, active ingredients”, “active agents” etc. as used herein
refer to components a) and b) unless specified otherwise. Each of component a) or b) can

be referred to as a “drug”, “active substance”, active ingredient’, “active agent” etc..



di met hyl propyl am ne, or a nono-, di- or trihydroxy
| oner al kyl am ne, e.g., nono-, di- or tri-

wetdaned7asi ne. Correspondi ng i nternal salts naRCT/US2008/077416
furthernore be fornmed. Salts which are unsuitable for
phar maceuti cal uses but whic{y can be enpl oyed, e.g.,
for the isolation or purification of free conpounds I
or their pharmaceutically acceptable salts, are al so

i ncl uded,. Ev npre preferred salts are, e.g.,. .
In the dBalR 818 R IAIRETORG (CB AITHTSR 1 05 CRIREARERLCTy fyto be
undétstod@ Bbthasstak fre@fba¥YabhRd bt arsalt ther8®f péHdfallPh pharmaceutically
crystalline form especially in hydrate form )
acc%ﬁ%’?eeﬁ“. thiks0b-SHER 38 & W'gﬁp%/raéﬁ' oggp e4fAte (PralRts pHYiRte, most
preférabila HmifGhakse theréstl t of Val sartan in anmorphous or
crystalline form especially in hydrate form thereof.

_ Calciumsalt of Valsartan in crystalline form .
Aliskfigp oo 1 mAReHFaNL e GoPGPIR SN STaPT P3N (3@ be Prepared in a manner
knowrepéradey dspdchally Ae e edribedwy ERPH78BDS Al &.90fin Erdmpletaan in

crystalline form especially in hydrate form

in BBt he e SRR 3 o Ol ol BT AR UGS 4530 botn as
the fesasaseaindyasi sdyteleriof dspédiallyd phatimatéuticamadtieptibiaddlt thereof, as
of Xgl sartan in crystalline form especially in
desqribd RE'QW or m bi s- di pr opyl anmoni um sal t of Val sartan
in crystalline form especially in hydrate form
bi s-di butyl ammoni um salt of Valsartan in crystalline
Valsaaar?n oreas pRarMaceytically Agagptabie $q§&th?repf, icafrg-0y bepeepared in a manner
knoWe ﬁgédrFq’Ef%rﬂeB%%ﬁQﬁdrmgmde'a@d SadHidiesans! t'I'thcoi'npour]gds having at
m t o

Val sartan 1 n anorphous fo bi s-L-argi nine sa
leash\enesagid amup te.andrQBY 9t Sweiraghdy eapsatesform salts with bases. Suitable

saltsRiH 85320034 Q7 4Gtal s3B §0EHRs TRAPMbtdl ¥PARGINRM thHhetal salts, e.g.,
h I
Val sartan i1'n anorphous form bis-L-1ysine salt of
sodiym| petassiym| ¢alcigmer mgsiﬂmwlts,wﬁaltgw@h @napdrja or an organic amine,
\/. 1 S . i 6 I n@ i
such2h PR8I, RGN, Bher e, Aftdidine FrRAR, WE L ik
alkylamingneidorethide deyt-putyl- it ediiserfopyip tregthyl-atréiuwylt @ show
. ' ' ti@ cofdile. ' . e o .
sndfpSERARTS, & 550 L0 TS SRl B2 mone o
ethagolemine. f@rrraspThding indermalsalts inwayl fudihermore ke foroede Salts which are
~onhicnati | i fera -
s GE8 B PRl B, B S8 Bvch IS S IR Tt sopion o
purifisptiomefrfeeepsanteaiaids y otheisphermpace)ticailiacegmable sgits. deelalae included.
A | . . ' '
e R st SAESe Bl | Lo B BLERE YAl Amoronous o
di-sqgiiush ealtpl Valesetantih emaaphasised seystatlilei foen,afspeoathoin diydraty form,
E I S
nerddt b ph LS VARG Bol LAAo0 REA ol B vasaran
in amerpbauseor gryshéllineeforof espesiallnwm hycinate fernt, sheséoft he
cal or ) . ) o
cat o et et afe SOl AT s s pimay e
tetrahypdretestbereotimagnesiusi saliwft\ralsantan in crystalline form, especially in hydrate

form, primarily the hexahydrate thereof; calcium/magnesium mixed salt of Valsartan in

crystalline form, especially in hydrate form; bis-diethylammonium salt of Valsartan in
crystalline form, especially in hydrate form; bis-dipropylammonium salt of Valsartan in
crystalline form, especially in hydrate form; bis-dibutylammonium salt of Valsartan in
crystalline form, especially in hydrate form, primarily the hemihydrate thereof; mono-L-

arginine salt of VValsartan in amorphous form; bis-L-arginine salt of Valsartan in amorphous



asynchronous rel ease profile, whereby one of the

conponents, preferably conponent a), is nodified to
wheowslwased at a sl ower continuous rate. |n apOL/N82008/077416

enbodi nent, one of the conponents, preferably

conmponent a), is released wid-a tinme delay so as

result in atinme lag of conponent a) conpared to

conponent b) . Preferably, the pharnaceutical ora

xed ,dose combinati sent entio

formy T S R SShehVa o) RatoraHsanEm -yl o elsartan in
amopphosis¢arhl.y separated. Typical technol ogi es and

formul ati on principles for pharmaceutical oral fixed

dose conbi nati ons capable to match the required
Most pesarhivly | \0dis4rtz01 is Lsedigs thiedteatadidd t he present invention

i ncl ude the formul ation exanpl es described below in
e BRASAB A o ki BB ek RaTa BTG e i nescs
be spleatedmpetdpriatdly rshow the ¥esiredasiss ofdiohipnetiié. Ofypically, lige

formof a [tjlayer tablet i |l ayer tablet has
pratyidcRultet Siallied dghEroriag) in 4 o deop S b “heve

three, four, five or nore |ayers. Each of the |ayers
The @Oamaédestlafabbra‘rﬁkai tidsrconienatibn tof mecma's@nemeanon preferably exhibits

Pr ef
rele SN PLSh CMEORTTE ALt Me P gl Pibogddfat ar
regandmisa'asbrlnedlflhdit'eleaiseaﬂdillé$.d'nnetphatd‘le&mtlbmﬁllﬂxéﬂ)Gei_éé)é&ﬁﬂlﬁatlon of the
Pres (T FRITON £y G U oA A EaR 5ot 11 Lo PRRR WA i) gparded as an
immediate relzase pepfile. &s a pegfared embodimeat 66the present pverttioat thegelease

proff S MR Vi Al L =B LS PR BBl on are

asyrzimnoay.ah ods emboddindent ualy cameommﬁs afe refeanéd togmubesly ih an

For cti ca oses,, a bil ayer .
asyielfnage Fele eairarib atn ey ot B R LB RRre i TuBtesshegomponent a), is
modb"elboavlbe $e|éﬁﬁaibét)e Sipedri dbabrhlﬁ)u‘s(?aﬁulrtédoalyarenttaidglﬁérﬁ one of the

Miultila ets art r ta
comptasiy Freferd i s mnsebat & Hbared b 2 ek Sepsissbisin a time lag
of cormpdrieat astenpayeto eomparensbconponent a) and the ot her

| ayer contains conponent b). Miltilayer tablets, in

particul ar, bilayer tablets,can be manufactured by

nmet hods known in the art, in particular, the nethods
Prefdlatbly[ trbq:hafmacmmea!afrhlrf'geﬁ deseé nehingtia oftta® bedsent invention is

. ai ning eit onent or co e
desifiiedt BislEh S WA o ERBTE 2 end b afe SESRARD Snate Tupica

techneibgies and forngiadion Ipaihtipes f@tﬂﬂiﬁhﬁéedtleﬁl onaitfixgt dpse adsmbmatlons

18 aguepys or or ni ¢ wet anul atio in arti
capieio e edte Gouier Bepan Lo AhE s Filrda i preBR el include
the fermaurpticetexaimpkss/depcabed Bélbwnn mone Hetadi. rol [ er conpacti on

as described e.g. below. Dry granul ati on nethods are

preferred

Multilayer tablets

In one embodiment, the present invention is in particular related to a pharmaceutical oral
fixed dose combination in the form of a multilayer tablet. A multilayer tablet has at least two
layers (bilayer tablet) or can have three, four, five or more layers. Each of the layers
contains not more than one of the components. Preferably, the tablet has 2 layers with one

of the components in one of the two layers, but it is also possible that in addition to these two



since these circunvent the use of solvents and avoid

additional drying steps. For the nultilayer tablet,
wo poopasi7pTul ar, the bilayer tablet of the presreit/us2008/077416

i nvention, the individual |ayers can be prepared by

the sane or different processgs for exanple one |ayer

can be prepared by wet granulation and the second

| ayer can be prepared by roller conpaction or, nost

preferably, both |ayers can be prepared using roller
layegwpingdehieisrontaing fartbemayerp centainingdonlyeasteli ansiwhich may function e.g.
as sefiElo] PRLr @R AT SotBaT  MhelBRICRINEE (Th G jpfére are
pregenbftes edyhponests may be prdsent inPhere pareens laydriag longapthellase not

g T i . Lti . I ’_.

presBf {obEHES i AR Talep Pl abital ol Soiaiiiictis pikrerred but
all infonmeation sletdilad below, is efitdily @pplidabie tatmdtiayetitabletst s or

fillers, disintegrants, glidants, |ubricants, binders,

colorants and conbi nations thereof. Preferred
Multgéyer taldetat in articylandileytrdabletsaaictiording b tha prasget invéntensre

. (@) | .

chafiferdbd B3 onk 1y TR Rlnson ERBS A ot Byen coptains
compbbéntip).r anges conventional in the art. Suitable
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cellulose (e.g., cellulose MK GR), nmannitol, sucrose
Multijayeo tdtaets sio gartsular, blaygartalletsicaatbevreanufalred iynnistbodsgierown in the

| i . , | .. .
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n o o
dry GsBLRRH Fodhioldd oSt PRS Stprtard auy AR s S dan Eet aranyigtion. in
particelgr stgan@dNetrgwgmlatimnlas d@e‘dbrgﬂﬁdi, ?Tbﬂ?ﬁfé{rﬁgﬁr(ﬁﬁﬁlfsmf dry granulation
incids e dompagbl AERELN o o b%s:?%ﬁmaﬁ;% Rl are; preferred
i iernircomvémtdine tse/of solved ot ity drfyingrst 0o th
et i s st
Vb riiclr B8 Kl Snie] éye?ffes%wg.ﬁ%@ (el oers
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y wel gFhu oY Sha YEosasomd Bvs 6L Pe piekated v pigh compRtTan o Jrost
P B oy Lo ather prererred
et ing el il ool SPnEp R AL s hsbpreld BY roilék £0Baction, wet
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PEG 4 r.0 ce .

0 h r | met.h . . .
PhafTierel R AP R DL Higbl B Lt SRays tahlefe pypegiculr
bilayair ¢dblets saesiding to,the ptesenvinganish inch@leaditisout mitatidh, dipsents or

i regel atiniz tarch apd, cqonbi natiops thereof.. A

flerf GRIsBEAT. ittt i bBgp g8l BusGuRtprierect.

Prefemrad gharnedcetiticallp aessptare afidiiezdatiudefileneandyiaders. The amount of
cont.ai ni n . . o -

each adénﬁ‘ve in agpharmaceutncal oral fixed dose combination may vary within ranges

conventional in the art.

Suitable fillers include, without limitation, microcrystalline cellulose (e.g., cellulose MK GR),
mannitol, sucrose or other sugars or sugar derivatives, Calcium hydrogen phosphate, low-
substituted hydroxypropyl cellulose (L-HPC), hydroxyethyl cellulose, hydroxypropyl methyl

cellulose, and combinations thereof, preferably, microcrystalline cellulose, e.g., products



conponent a) plays an inportant role in obtaining the
desired dissolution profile. Aroller conpacted |ayer

W@ wvaiiThg conponent a) preferably contai ns tPeT/bB20d&€077416
in the internal phase and a wet-granul ated | ayer
cont ai ni ng conponent a) prefgyably contains the binder
inthe internal and in the external phase. Wen
present, a binder in the layer containing conponent

avai@falez%btgpgg&é\é%tr I%erk%‘%&%%ﬂﬂ%é& HEV\QEE‘P@ oF, PHARMACEL.

Whefnrpﬁfg;*»é?]t 7a?/ﬁlfe6m]4ﬂ&/%y4@y c&bﬁbtﬂhﬁg d(bfnpioh@nﬂ'ﬁﬂrﬁéyj @é’@ﬂ‘nployed in an amount

re ayer J e

rangfa ahtoand g RO AR e bR om 10% 1 abth el Jiablet pror o

any sﬂmnal N afifgyP AxaBhard} tﬁ'@ihégé}a:o@ufmﬁlﬁy@&nbaném b;irmmtpresent a
ing of from0.1 %to 20% referabl)/ of fromQ

ﬂllertna,a\yl )G'B9'°V6‘é1 'Qh”l” Fpoynt ganging ‘Pfl fﬁ%f’%ﬁ % ﬁ?r"@fo %rpéﬁlefzabé)\f ‘PfafSPé"r‘ 10% to
30%tBAE§ht of i @blet (ﬁ?loﬁbear@mm@Hél'ﬂhﬁ'cbﬂﬂlrﬂ‘ﬁap‘ré\‘gaably both layers
Preferably, the binder is omtted in the |ayer
contaiyf Hen; ng conponent b). Suitable lubricants include,
wi thout limtation, magnesium stearate, al um num or
calcium silicate, stearic acid, cutina, PEG

SuitdKl Bn8&-Gncllicd, withagt lienEbbm Holyahyipl reidpt (PUPETsaERBS ¥.g., PVP K

30 of BYBBO Mo Sisaobr. &P 5 000 Bufogyaapy el celliose,

hydroypidPy| E@ndiss db&th pféf@mo@ ok ¥hddiurk Y6 m@h efsebsityl ye of Viscosry grades

5% t of the nmultil yer referably .
3or 8.qpay%rﬁge'?fa}s4%kst?rﬁh %GP copbRAoRneEIht A Mo sget”eﬂgb'”def IS
PVP\M 80 or pves@mt It waasfeld tﬁa%elpﬁ’eéeh@e bﬂMﬂBerClﬁ Méilla%lftﬁ)ntammg

onent nngg/ be e I N _an anount ranaq/ rog

come tg) &Ia% ?l('bl ;grta'gf 2 p t@)mBg the desirgdsizsplytia A roller

comb@étg@fay@rf cdn'tkﬁmﬁb”cbdn'pab{éﬁt a? pRIf&aBRadhtainy thayeidet ﬁhhh@tnternal
prior to any optional filmcoating). Preferabl

pha?%%‘”@%ﬁ?ﬁi"ﬁt@ layes iGPNMEHIRY CaRPNSR al:%@?’?)‘?'lé?%%ﬁ'ﬂﬁy‘e binder

in th @itérmbNaridif texé_emal piakd. WHeniprésinna blﬁH@ﬁﬁthé’\Q/er containing
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compeRgnh aLgAY R SMRIYEddR an RMayBtiEanging qé’f’ﬂb@ﬁ % to 20 %, preferably of

from@S%Q?SMB?J BMéCES b6 ©. 0akE 1 095 B)GWQQhC@f)the multllayer preferably
car boxy met hyl cel I ul ose sodi um ( - Nag crosslink

bilaypyabies (rioTiRESPERTPRaGET SRt BORERSSP @ciwetaamthmyer

conta.In Praoﬁwp@ﬁe.q b)§94l pER@ B%/é@hearﬁé}qowaén HETbf IBE10.1% to 20%,
er ab crossli nked PVP crossl i nked

prefésRpy (OAHQ'D QZ4ity, 0% wehe%%ftth? MR- ms e{ahiPilgugEiablet, (prior

to ariyéptibridileiat ABatin g‘)\ pRfdrafly &hebirdr Al orhilb@ B tABayeP containing
crosslinked PVP, preferably PVPPXL. Wien present, a

compergntPkgrant in the layer containing conponent a) may
be enpl oyed in an amount ranging of fromO0.5%to 20%
preferably of from1%to 3% by weight of the

Su'tﬁ‘ﬁﬁ Mbr'%ﬂnﬁ inclyder withast migationy e}agn@%'me&teqraﬁ lumiryina gY calcium

smcé?@tét@é?%l acid, icLiR£ PHG A800-sM talPLRS %%bm@t@ds&h@rte%g lpPéterably

in the layer containing conmponent b) may
magnesium stearate. When present, a lubricant in the layer contammg component a) may
be employed in an amount ranging of from 0.1% to 5%, preferably of from 0.5% to 3%, by
weight of the multilayer, preferably bilayer, tablet (prior to any optional film coating). When
present, a lubricant in the layer containing component b) may be employed in an amount
ranging of from 0.1% to 5%, preferably of from 0.5% to 3%, by weight of the multilayer,
preferably bilayer tablet (prior to any optional film coating). Preferably, both layers contain a

lubricant, in each case preferably both in the external and the internal phase.



enpl oyed in an anount ranging of from1%to 20%

preferably of from2%to 12% by weight of the
woreioviokzryer, preferably bilayer tablet (prior PCI/ER3008/077416

optional filmcoating). Preferably the disintegrant

is absent in the |ayer contabfiLng conponent a),

especially in a roller conpacted | ayer containing

conmponent a). A wet granul ated | ayer contai ning

conmponent a) may contain the disintegrant. Preferably

the | ayer containing conponent b) includes a

Suitélblé diirgdrants inchitiel drheutSikiitdas, %arua)&wdmylcénméyélﬂalcmm CMC-
limitation colloidal silicon dioxid
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|idant in a ont ai ni ng conponent a) m
prefes |ycfy%%§"n‘f?da%V%ﬁ%§§P0rVAHQNE@ Gpsslipied O CoBGic /q
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weidht! bf ﬂthi‘ﬁ(Lﬂf Iayé?r Srefdraill ildlel Bt pr‘icﬁ% Shy Qﬂﬂnﬁmﬁ%aﬁﬁé)

oral fixed dose conbinat’ions of low fTiabil
Prefprablydhe Bisintegrant i ahssntin theilayen sontating QC}WP“G”B% egpesially in a
rollef' Ebrﬁséété& héyélsccﬁ'ﬁﬁﬁlHﬁ %Qmﬁ)ﬁneﬂt%ﬁ‘ danet ?Tr'%hbl‘éf&i Igﬂ,‘?%nttaﬂ'nng

person’”ski | In the art, see har noni zed
comppraﬁﬂéam ﬁ@yé?@t‘taffbﬁh?h"ﬁ'ﬁiegftaﬁb Piefarabhichp e comginiag zogponent b)
mch@ggaﬁﬁyge%gztand JP. WD 2009/ 045795 PCT/ US2008/ 077416
he pharnmaceutical oral fixed dose conbinations of
the first enbodi nent of the invention are nultilayer,
preferably bilayer, tablet pharmaceutical oral fixed

Suitsl9s @hd%ﬁﬁ@inﬁlﬁﬁé Qfigh ot hmﬁéﬂohagélféldéﬁ&mm&@e g:- @nAerosn 200),

average hardness ranging of from250 N to

magppsiHperisiliqads, rP@)NdeQS’c‘f?”H'ﬁS%t\ﬁé?"é@éaﬁéndﬁéw'ﬂaﬁ'ons thefeOf When

pres@ﬁi aIgRHARGn FHe' IQ&ertdénfa"}ﬁn@&%b&ﬁJn't 9 mel b@'éynpfld)JeH‘m an amount
ating on tpréoéarrraceutlCa oral fixed

"angtﬂgn‘b‘l frean 08 |Q§% Heferathueiofrons Ophvete Yoe by Wélgbb@f the multilayer,
prefé’ffabﬁlmlﬁyérnt\éﬁf& (ifor kark) 6&5"15!@:!51%0@“?6) MRGSEH ﬂ)r‘éé‘éntoé 8lsintegrant in

fi xéd dose COfTbI nat i1 ons ar e | m coat
the Igygricepiaining Fompenant hg@ambé qm%«awdarm an eotovet @naqngwf from 0.05% to

5%, ?Yé?érlaﬁgll & f8fn 635, toPRy MBAGeigRERHM Hﬂlltﬁa@el‘ "b‘?e\,"l’@ra'w 61@9&- tablet (prior

i cal the filmcoating material is a polyneri
toamx¢mmaelﬂmn@awﬁﬂer|a| conprising materials such as
hydr oxypr opyl net hyl cel |l ul ose, polyethylene glycol,
talc and colorant. Typically, a filmcoating nateriw
Is applied in such

In a first embodiment, the pharmaceutical oral fixed dose combinations of invention are
multilayer, preferably bilayer, tablet pharmaceutical oral fixed dose combinations of low
friability. Preferably the friability is not more than 0.8%. The friability is measured by standard
methods known to the person skilled in the art, see the harmonized procedure set forth in
the pharmacopeias USP <1216> and EP 2.9.7 and JP.



an anount as to provide a filmcoating that ranges of
froml%to 6% by weight of the film coated tablet. A

wo covlogs79ebodi nent of the present invention iBCHUS2008/077416
process for the manufacture of a nultilayer,
preferably a bilayer, tabletszaccording to the present
i nvention. For exanple, a bilayer tablet conprising
one |ayer containing conponent a) and one |ayer

The glggrtipalﬂre] o %h@r@ﬂﬁ%o ncggtﬁ.ﬁs?@fqa?go %:%ﬁb? g%& %%p%élf;em? of the invention
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. acceptabl e additi ves, optionall ipn th esence.of a
sutaBle iaRse i O ARHOLROS RATH RS RETAY PLIEPT S50 (O for biayer
form6 ) Sighhadn vt dg@h&ermngaétehhlneapdorptbahérapmtaﬁ@abﬁ ahy film coating

acceptable additjves to forma Val sartan granul

te,
on t'"(esﬁhaé’ﬁ??%ﬁ'ﬁia'l qral feg iRge FUBRINBYATS- R )t £39aYS 2 pre erred

embaalaiazu{ SRR inkehlion isieB@d t6 pha®iideaficd bbal fiked ddketddfnbinations
respective granulates with outer Ehase exci

which ges gy <o, Sa PR PR SUATS A g A oy e i avaiiple or can

be m@db%&b&r@ﬁhg% %Hbﬂvﬂ?@hd&gq(ybi%éllyl tﬁefﬂﬁﬁ %é&lr@ hatefhl is a polymerlc
abl et. The details regardin onents a) an
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pon&ﬁ?léﬁ@glyé‘éTDMTHandeédForant ayBicay, %G‘ﬂmfc@éﬁrﬁg @\Eﬁéf@l |s applled in such
entiron I1s drawn to the nunerous known neth

an agoy AL ASICi RgVide)R ;f/'ifﬁgo%tm@\}hﬁg’aﬁgﬁf Frifsammg terfsp By é@lahﬁ of the film-
coatbd bt , €.9., spray granulation in a fluidized bed,

wet granulation in a high-shear mxer, nelt

granul ation, drying in a fluidized-bed dryer, mxing

A fuﬁﬁbr%ﬂﬂo@ﬁné@'ok tHeS prééﬁm irfe RGN QN proSIHEHE infkhufdtt@e of a
abl ets on a single-punch or rotary tablet press. The

mU'tHﬁYthﬂrﬁgfabé\t @b%aygarﬁatﬁ@t aé@e&'ﬁa méh%ar%gnhgvadﬁvns fiPt @xaneple, a

bllaygﬁ%fet cJMBhéiﬁg% bite ta'?@r ERR[NE %Bmpoﬁerﬁ -a) aR@BRE ﬂﬁ/@? céhtaining
har maceuti cal 'y acceptabl e additives are

commrﬁ%bbmbq ereaage@. %tm bolipwingdnetheg.cgompsisadhe steps oh (1)

granBla8Rg! %mBBnéﬂt fa§ H9d Bﬁ‘armaégutican‘SchdeHi@acﬁltﬂks C&tioR8lly in the
acconpl i shed by using any suitable neans, The sievin

presghemef agranplation it @oﬁru@'isﬁgeraaganglm 4B) gragyiating component b)
and gﬁwagéur’t?c:%ﬁy E@p%@%ﬂ@%@‘i&ﬁ)rm azealggﬁéhqgraﬁuﬂte 9 diionally

osci | atlng Sl evl ng. he SCcreeni ng step can
dryingceswing sqﬁeactwgugrﬁ@p%?s (GLsiedng; éSh%@wga"wmglr@dhﬁmﬁ@ve

granﬁra?é% \ﬁlﬁpoﬁgr R RLibARd aHe K@%oWes%Wd e I\@Is‘éﬁﬁﬁ%ranulates and

1 Ca y conp actln IS acconp i shed using a ro
the A«J@ QT@ﬂUWqSHOQxetBerfﬁé@m anilaysr tablety Jﬁgmga"éregaf@ﬁg e

comBdhdrits %)Oar{ﬂ\ﬁ) é?\HeJh%FrﬁQééﬁtlégllche&Q%%ﬁitl%‘s ey s@br%@ HBount, etc.,

carrie sl'uggi ng the bl'ended powders i nto

are aﬁaﬁ?QjéOfﬂ‘a@iPCé’?s that are then size-reduced. The milling
step can be acconplished using any suitabl e neans.
Typically the conpacted material is mlled through a

screening mll. Preferably the mlled material is
Attefjosrig depWnotptteg nyingfpug known methods of granulating, drying sieving and mixing

employed in the art, e.g., spray granulation in a fluidized bed, wet granulation in a high-shear
mixer, melt granulation, drying in a fluidized-bed dryer, mixing in a free-fall or tumble
blender, compressing into tablets on a single-punch or rotary tablet press. The blending
steps can be accomplished using any suitable means. Typically the component , e.g.
component a), and pharmaceutically acceptable additives are dispatched to a suitable vessel
such as a diffusion blender or diffusion mixer. The drying step can be accomplished by

using any suitable means. The sieving steps can be accomplished using any suitable



pharmaceutically acceptable additive such as a
lubricant, in a diffusion blender In the first step of
wo b@mei’bod, conponent a) is granulated with PCT/US2008/077416

pharmaceutically acceptable additives, optionally in

the presence of a granul ati 993I_i quid, to form an

Aliskiren granulate. The granulation |iquid can be

any liquid or liquid mxture well-known in the

granul ation art such as ethanol, a m xture of ethanol
meagae. geising ostillating siewingf The Baieehing\stapegandredaccomplished using any
suitde R RE " Phe coiBadind sl oo TR Bty tabia Wi
Typicallysompacting igscapmplistiad iusingex roierasempacios with A qonefastioretbree

445 SBR0SN. 3 4925 D530l ALt

sluggingfties bledded pawdess otto largentablets thabarerthemdizé-sequcegaiibé milling step

, /34 (9 e
ca BE30E3 e 8 O 3H S ek el DAL el g
throwghwa egreening anilpr Bfeéerably tentpdied meaterial thislegdeah often idh ai s
ona e i 0t BATRL Rl 9081 A5 9
typically acconplished by using the foll ow ng nethod

) ngi ceuticall .
I trs ot MR RO e R SRR o Brtu BARRBE I phPnchteqny poceptable
additivesupptidnally inrthe ardskeecseleith genelatian jiqi@)to doryi amgAtiskiren granulate.
nge. ari al 3)..si,evi. he bl ended material: ..
The BT TRUECaf ke Arihodl 3t W% PG PRG54 b Bppation an
suchaakeethand, Ahixtloierd ettggmahandcawvater fa modure of ethAbhelr water @ed ysopropanol,
JALiskiren granulation is, ac | i, she i n ot her .
saia iR iy S AR A oo BRI oiiEbed B, R fitpss s then
refercedripoaseart o@pniawet ghatufedios UA ipesfeirgd ebd@ptodletranalbahid watesranges of
t llended nmaterial;. . oL VI he .bl ende
from Sy s {oReh (B Shodt Betpialvt S RV 4 BRG] fdire of
ethahblneiate bed tsopedpanblaiangdslyf frommpaebisntg 98ie1 {Jorvav/), enedt preferably
mat.erd f acted material: (5 mllin o
of BB Lt Ol e S ARGy e e freq srdnogFhent A gganuiation i
effedt&) bpbe rthanglid smutivn dfeik bintieraral additonbiosthandie
Al'i skiren granul ate. WO 2009/ 045795 PCT/ US2008/ 077416
-24 Particularly preferable is a roller conpaction
Aliskireh netl grdmaitatiby is tgpicaityeqccomplisheaanst usig the folrmwirfgmﬁmd_d (1) blending

comi5} st b AIRAT sl 3 e DR RATRE b tion
liquid ;qlmioaald blendeanpatetialn gzr)] idSyinag:mrmérjdeheﬁlatbyalu@if) Bigviag the blended
er, conpactor.,. With a co ctipn force or,. ..
matdyld o AR the Rie T 1 5 Rl (4 Spahiets AlRfireg graniate
fractioN. i . O., preferably of from3 to 5 kN. Conpacti on may
al so be carried out by slugging the blended powders

into large tablets that are then size-reduced.
AlterRatety, Alibiirentdrenulgtioncie avsemblished usifg @Hotie CakRKdatifyagranulation)

as fqlﬁﬁlg(ls gz})ﬁ?n@%&te%rmgyn%ﬁt z;r)l:an'\éI rma'rmggéurt]i%aIEyhéc%egtgglleparg%ﬂitvés to form a

blended material; (2) sieving the blended material; (3) blending the sieved material to form a
final blend material; (4) compacting the final blend material to form a compacted material; (5)
milling the compacted material to form a milled material; and (6) blending the milled material

to form the Aliskiren granulate.



is suitably adjusted to ensure proper quality of the
roller conpacted material. Preferably, the screw
w@p@ea437es nore than 15 rpm such as 20 to 30 rPp@T/US2008/077416
Mor eover, using this equipnent, the roll speed is
suitably adjusted to ensure_ g&oper qual ity of the
roll er conpacted materi al . referably, the roll speed
is 3toS5rpm It is also preferred that no
pre-conpression force is . I'n anot her
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bl endi ng Aliskiren, or a pharnaceutical acceptable
salt thereof, and optionally one or nore granulation _
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that %Em ‘38 %hr@P@J %&ﬁ?&hﬁ@ééeﬂn aﬁécgﬁﬁjr@ﬁ%ﬁ lbg%’?ﬁéls\%ﬂﬂ}s%n dtanulation
metm@i)rg/r@@vgﬁnnb}at/aoswaﬂﬁmmmer a wgsgnanuleh@ endudierreeropaction
metﬁc&oe %fc@?rl)d r&ﬁk% rﬂltaﬁ‘gﬁr@s?o% @bg\gﬁré@%@vrgg%%daaﬁ%g%&eﬁg means to
redusgithe;thbiet S(Zdl\)lhlph eaeaelpnrgpwfverplaéeIﬁmmmdmcepri or to
feeding the material, preferably at a extrusion

tenperature such as; zones 1-3 of from25 Cto 30 C
AlisigrenimeltextBison gramdatibno$ tyfpiaalty BCcodplisbedby Ging thehfolewiB@ method:

(a) bg?noﬁr?d&ﬁgisggg% Jrraor:ma@rgageﬁﬁalga%cgptaﬁlg%glt ?I’?erggf, gnd 68%%'aﬁy one or
more granulation excipient, to give a preblended material,

(b) sieving the blended material to give a screened material;

(c) blending the sieved material to give a blended material,

(d) melt extruding the blended material to give an extrudate;

(c) cooling the extrudate to ambient temperature;

(d) milling the cooled extrudate;

(e) optionally blending the milled extrudate with one or more pharmaceutically acceptable
excipients to give the final Aliskiren melt granulate.



to 100 C, such as 70 C, zones 7-8 of from80 Cto 120
C, such as 80 C and zones 9-10 of from60 Cto 120 C
WG @b/ 0&59%0 C, (d2) running the extrusion proCRBEEUS2008/077416
preferably at a extrusion tenperature such as; zones
1-3 of from25 Cto 70 C, sugh.as of from25 Cto 35
C, such as 30 C, zones 4-6 of from45 Cto 90 C, such
as of from45 Cto 55 C, such as 50 C, zones 7-8 of

from4s Cto : as of from4 to
in ong, SBhOdimeret9p 4ok sTde St BiRGls TreRod CoResng faf clgwing
step8f prefepaBif By Usihg a0 imsdsgiadés 45 C. I n anot her

enbodi ment st referab takes place b
T thpreennaiet e StrulRemat (letiihd S Thls i PrafePBl A1 2 Sxtrusion

tem&r@@u@é@cﬂ\\tasaﬂo@g 1-89F BBmt ZMTHoBONCE sEHE Bs 26 °C Z;Qih@-ttloﬁfom 50 °C
m25 Ctq 55 C, _such as of frqm25 Cto 3

to B%SC Zﬁfx'chtas 258n9 zonsy5 P Bam 9 € tp§0 “Fosich 3k, %sZOBP equ(grmm 70°C

to 1@(5°c§ sh@h 39 7@°C525Hé56?38 8bfrém 8000803 207CT § M 2380 ShPibnes 9-10
from25 Cto 30 C, such as 25 C, zone-4

OffrﬁmqoantPS’@ Cptﬁuci‘fﬁ?@ *Guch as of from30 C to 50 C,
?&ip r@ﬁm@)th@ &ﬂdsnéﬁ’%ﬂ:‘c@s@fpré%% &ms;baqer@per%uﬁ@ s@éh as:

rom uch as anot er

Zon%%ﬁ:édﬁf remt 255 1Cete QY sHeh a abﬂr?/mt2e§k§s*°|§l5a@e5lkﬁh I Fones 4-6

of frérh 45PCasigordCEuch &4 & fRImBEYCY BB'OOQSLICIH%S@GOCU§@%5 7- 8 Of from 45
process at an_ extrusion tenperature such zones 1-

°C @0 "¢ rssigh 25 offrem 40 Gto &uch sueh as 56 P8 g gouss & 1951 ttom 40°Cto

1203©C§hcﬁ%s%@erm l@’@to“soﬁc i € to 50 C such as of
from25 Cto 40 C, such as 35 C, zone-5 of from25 C

to 50 C, such as of from?25 Cto 40 C, such as 35 C,
In aﬁd&ﬂ&’tﬁn&fduﬁéﬂ@t%p% pF@er%QlyQakMEc@@y Xind EQWrArQ e@tru&&

C, such as zones 7-8 of Trom40 C
preferigbly rdrnipg therexdruaion (BFQQ?SSGt ancextsysian tggpgratare Sluﬁh as 20n9'1 of

fromf 28 ‘td“f%r 559“@%%%@61‘ fr&h B °6CQ> d@”@f §Lﬁ&p$§’2$ q—g%ngjza&qmm 25°C to
accord %toamsthod nprisin the follow ng step
oY)

70 °gy Wraé Jropy 25 FFQ3Qi @@Uﬁ%aégﬁggdé?”e -3 af ﬁ'oﬁr?éhgdplgﬁgc such as
of fr&th A58 18>60rodelicHPAd 95 °¢, Qoﬁ@ﬁdéf'?ﬂmﬁ 86 °(‘3”?5 %0 Qﬁ suBh a8 of from 30 °C

extrusion tenperature such as; zones 1- 5°C, zone 4 .
to 5G(C.such @R 405 Camdgongdie ey 60 & to d3RC, 7su8h 8@ offramcp0 °C to 80 °C,
sucFese®- 10 60 C, WO 2009/ 045795 PCT/ US2008/ 077416 -26

(d2) running the extrusion process, preferably at a

extrusion tenperature such as; zones 1-3 30 C, zones

In aﬁotﬁer@ntﬁdnrﬁ@rﬂ%’feﬂ (S p?é?ergb@qgkgs%S% oy %%?né"é 2% mrhréxﬁfuder

still further enbodi nment erably takes
prefg]agkyéurmyngjg'qe@drgswe Prheaess at arlextrusion temperature such as; zones 1-3 of

from 25 °C to 50 °C, such as of from 25 °C to 35 °C, such as 30 °C, zone-4 of from 25 °C to
50 °C, such as of from 25 °C to 40 °C, such as 35 °C, zone-5 of from 25 °C to 50 °C, such as
of from 25 °C to 40 °C, such as 35 °C, zone-6 of from 40 °C to 70 °C, such as of from 40 °C
to 50 °C, such as 45 °C and zones 7-8 of from 40 °C to 70 °C, such as of from 40 °C to 50
°C, such as 45 °C.

In a further embodiment, step (d) preferably takes place according to a method comprising
the following steps, preferably by using a 50 mm extruder:

(d1) preheating of the extruder prior to feeding the material, at a extrusion temperature
such as; zones 1-3 25 °C, zone 4 50 °C, zone-5 60 °C, zone-6 70 °C, zones 7-8 80 °C and
zones 9-10 60 °C,



preferably running the extrusion process at an

extrusi on tenperature such as; zone-1 25 C, zone-2 25
w@200208598 25 C and zone-4 40 C and zone-5 70 ECT/UR2088/077416

still further enbodi ment, step (d) preferably takes

place by using a 27 nmextrudgr, preferably running

the extrusion process at an extrusion tenperature such

as zones 1-3 30 C zone- 4 35 C, zone-5 35 C, zone-6

and zones 7-8 of 45 C. In a preferred enbodi nent,

t ll‘éz mm%mer%ua'ﬁn BREaT i RSPElRNY &zae%’d%’S@O temperatusg Syeh as;
zon&s 13 30°C, Foh&4-bBAeC, zeHea 728 8blPg anbeorégibasrat eri al

is fed at a rate of from1 to 80 Kg/ h, preferably of

from1l to 60 Kg/h, such as 1 Kg/h, 9 Kg/h or 50 Kg/h.

in a|sﬂll furPeLERbbEMeRRRG (Hg?lﬁaferéﬂ)l? 'té‘ldefs%ce%fy uding a 16 mm extruder,
har maceuti cal accept abl e sal hereof, 'is nelt

Pref@lagh’dl‘ﬁ’ﬁ'éﬁl tha erirusiee %?C%@éa@ Pﬁﬁlﬁ"ﬁt ‘ieﬁlﬁ’eé’%%'é’iepﬁuéhtas Zone-125 °C,
zon&RQ5SEN 96 TB D6 °Cldna ZBhaaW o Y 20 P ent is a

pol ymer or m xture of polynmers. Types of polyners

i nclude, but are not limted to, water-sol uble,
In 2\ ﬁ!rthél"@r'nb@&lhﬁnt wetpe(a) br@?&lawl&ee?lalewy%sm@da 27 mm extruder,

conbi nations of the foregoing. Exanples of nmers
preferablyugBning the @xtisieptrrogess aban ?29’ USJO%‘GFP@G@W@@% aAcrones 1-3 30
°C, £S04 ¥HBE S, oRb-9\BY i ¥bné @qsapﬁsanoez&les 7h0sRPiy mer s and

copol ymers of N-vinyl pyrrolidone (e.g.,

pol yvi nyl pyrrolidone), copolyners of N-vinyl
In alP.JYéfél‘?édl dRBSdifHMt, \fl'lenbf'lelt eﬁf?@élé\’i Sp&étl(yrl MiePh 8BINL ©7 mm or a 16

l'ul ose esters and l ul ose ethers (e.g.
mm@gtrp@qr(;@]efqyal@jg wharein @pﬁwt@@alp%fe@ls@)a rate of from 1 to 80 Kg/h,
cel | ul ose),

e B3\ hesge e R s

hydroxypropylnethylcellulose) ceIIquse pht hal at es

et
R FRCA e A in) 7 BRI Aplicoepiatp <ot ipgegt e men
grargiated wih ese pémgre granylahmymlmmftl Ineareyane d'ruer@ts the Qfanmatlon
t {
excBHAE B i EGIIBIRAN TR Do B8 AERE s ot e
to, waterpwsiiyhie, wgﬁt@rn%lveellﬁblgewaledm@luy rRﬂMm@ﬁénéﬁP@émaH@l@ of the
| ne oxide (e.

oo e ot SIS 2 ol g, ot e (e 0
- hom@pyl(/@terwar&l@p@lwrw@ of R tvinyy! laﬁtwms 0. thesnapolyerers ang copolymers of
N- vnf(;?yllﬂ)gﬁgl'i oy ha gr %ﬁ?@gﬁlg@y ?lo% ef%g%@ é@?@%r&%y rSﬁdone and vinyl
acetﬁtemamyl/pmm@ted/ met hyl et hacryl ate copol yners, but yl

- cell@éé&a&qé’rg %BS l%%?%ngﬂssg}gggﬁétgﬁéﬁua@%%ﬂﬁ 'eyefulose)

opol yners, roxya

hydrpasyeyl(wf;edubmle@l "eotvaciy|callesss) hyd xR bglatkg Bagoses (e.9.,
hyd%&ér%%@{y%@ﬁlﬂ& ul'ose HﬂlaPé?é‘y% Sgan%e(ﬂﬁlﬁse élb%ydl}thalate and

ners acet
hydraxkdproppimethyceduliode pptaalatealan;l cellulose succinates (e g.,

hydroxypropyimethyicellulose succinate or hydroxypropylmethylcellulose acetate succinate);
- high molecular polyalkylene oxides such as polyethylene oxide and polypropylene oxide
and copolymers of ethylene oxide and propylene oxide (e.g. poly(propylene oxide) flanked by
chains of poly(ethylene oxide), also known by the trade name pluronics);

- polyacrylates and polymethacrylates (e.g., methacrylic acid/ethyl acrylate copolymers,
methacrylic acid/methyl methacrylate copolymers, butyl methacrylate/2-dimethylaminoethyl
methacrylate copolymers, poly(hydroxyalkyl acrylates), poly(hydroxyalkyl methacrylates));



hydrol yzed pol yvi nyl acetate; - polyvinyl alcohol; and
- oligo- and pol ysacchari des such as carrageenans,
w@adoaosypmnnans and xant han gum or m xtures PET/ORMO®O77416
nore thereof. In one enbodi ment the polyner is
sel ected fromthe group conspgting of polyal kyl ene
oxi des, polyvinylpyrrolidone, such as PVPK 30,
cel l ul ose pol yners, such as
hydr oxypr opyl net hyl cel | ul ose (e.g. HPMC 3cps) and
- poly %Q%%?bpyl cel lul ose (e.g. HPG-EXF) or m xtures
- vinjihRetd polMasis sf,ﬂfcﬁfaerc%bbl?mbl‘seonyygﬁtatbSanH%tePﬂ}t RERPYArtially
cel | ul ose é HPC- EXF When present, the ratio of
hydrglyzedpoledn SC‘%Sieymar is preferably of from88:12 to
- polf¥inyd .aldsRbeandr ef erably of from 88:12 to 94:7, nost
preferably is 93.25:6.75. |In another enbodlnent t he
- oliggy éﬁﬁlpﬁ'tyﬁ%ﬁ?hémspﬁ%mas C@rrag?ﬁmna(ﬂa}?@?menmeqndmamhan gum, or
mixtEPea P bRS oPinord¥Brde®! yneric material s incl ude, but are
not limted, to esters, hydrogenated oils,  oi

In orpﬁa?rup%ﬂ'mewatla@@o'ymtm%e%%@éhe ES%I‘P(?@&F'B%Of qoatai'vlene oxides,
polyﬂhﬂﬁ*}ﬁihﬁené %h&waétpvwk 301@@%%%19@&% sucHidl ycer l des

trl cerides and mixtures thereof. In one enbod
hydrphx@rwﬁnﬁbvly%\'qss (egr HRMGBER 288 by fioxyRropy ca"uﬁ%aet(y g HPC-EXF)

or m@&urés trfe%ofemagfpdrsfe%tﬁya{hbcpo%& is ﬁ%ﬁmpﬁﬁ)ypéelﬁﬁfsg If(ég HPC-EXF).

such g yceryl esters | ncl ud not Iim
?

Whecnoore@qrgf/d yatio %@J@qeeée gplmeg ISgorefe@w/ijfr@WéSﬂrzdmgS 5 more
pref&@blﬁ/%‘?frgﬁ’\r% 14 Qoét#"f'bH&ﬁ p%ﬁabﬂyl i¥081%!6.75.

pal imi t ostearate; acetyl ated gl'ycerol nonost ear at e;
sorbitan nonostearate, e.g., ARLACEL 60 from Uni gena

In ar(d}ﬁé’?’ eq:r?fﬁfdkrﬁent qlﬁla ’grﬁ'ﬂﬁatfb‘ﬁte\kklp%k 1 d Adrpolm8ric matdHaNEx&Rples of

from Cognis Corp. (Dusseldorf, Germany), nmagnesium
non-ppYEEHE @aﬁf@l%lgplgﬁgrh@fagqilpcgthgutegxtgrqﬁegg hygrogenated oils, oils, natural

wax$§’ QQQQM%SOWQ‘?O&&SM@ ?arw%oh%fse f:ﬂ@taddsmnbﬁgglyééndef

ydr ogenat ed cast or drogenat ed cottonsee
dlglyﬁ9ma§g§isy@@ade§o§mieramtwe$ theét:‘mi lnmﬁ@@@}wwtﬁm RerPelymeric
granﬁﬁtloﬁé%ﬁﬂé dgfa fgtw ad@%“é%%?np‘?@%gﬁc 9. Exanpl es of

waxes i nclu ut are not I'imted to, car nauba wax,
beBxaaRlea pfiestsse Pusitas 9lyoriX estarainsiuse. bit ang apirritasdasalyceryl

monbﬁ@!arlé@é:—‘ e, g?uéAﬁK/@Lr@Msl de(;Hg %\?ﬁ’ect, €or W@?}%BM@@W 'g%e Lvax

and par af Exanpl es
palmitgpteaiateiracaiyiaignt glmeﬁfobnamst%arat@; @thsaars monestearaie ecg ARLACEL

60 fl’BWﬁl&%ﬂE?Né@ Cﬁa@ﬂ@%\f_ ﬁ&'@et’ypﬁélMﬂﬁ I E A C%J_ﬁlc\l:ﬁ%P {rog\ rrCliognls
Corpo(lawetd@rpre(rE@ms)omag DEHjum s@taé%te >and ghistinosteatatey. |

r b I
b2l % ﬁ;ﬂﬁ é’r@g% ﬁig;ﬁreugﬁ?% ) bfuaé‘rlé Nt ||ﬁlltg§tpvﬁydr%5%%z§/ted castor

oil; htydrmeoated pomrr@@ed @il;mdme@atedaaoah%an oit; land dydiegenated palm oil. An

exarfidh of A EERRS Sasphieai | © VIO 20091045755

Examples of waxes include, but are not limited to, carnauba wax, beeswax and
spermaceti wax. Examples of hydrocarbons include, but are not limited to, microcrystalline
wax and paraffin. Examples of fatty alcohols, i.e., higher molecular weight nonvolatile
alcohols that have of from 14 to 31 carbon atoms include, but are not limited to, cetyl
alcohol, e.g., CRODACOL C-70 from Croda Corp. (Edison, NJ) ; stearyl alcohol, e.g.,
CRODACOL S-95 from Croda Corp; lauryl alcohol; and myristyl alcohol. Examples of fatty

acids which may have of from 10 to 22 carbon atoms include, but are not limited to, stearic



-28 acid, e.g., HYSTRENE 5016 from Cronpton Corp.
(M ddl ebury, CT); decanoic acid; palmtic acid,
wo 2a0wi0¢s79Ei d; and nyristic acid. In a preferrebPlCT/US2008/077416
enbodi nent, the nelt extrusion granul ation process is
a continuous process. Said-2z®ntinuous process
utilizes an equiprent train that features various
pi eces of equipnent for unit operati ons such as

acid{% E-F{I'Sr;lgil-gtyé gg}ﬁ Qérg%lrp Log%?rB g@b Hc@l?b %%nn% acid; palmitic

acidmaansacnsm ragristia@aidm gravity, convey beI ts,
vi bratory belts or bucket belts. The phar maceut i cal
materials (i.e., the raw materials, such as aliskiren

In a@refeméd embedismeht, t@eld extiisicn graanliatarepriocesy ik w continuous process.

safoERHIR eS8 B bt s R Bk B S8
equipoehi forl Onis byeratiansy syeshcas mixing sieving egrandlbting)intilling, compressing,
ce O

eration e to.t
bR Epaihe” BeksRTREs ne id Rt o e St e tHshimyravity, convey
beltﬁ&ﬂirab@'msfof BOtiet BEIRR The phamiaveutial e reaRI(i. Qmﬁﬁé raw matenals
Ther e e final result is conc nat i

e,
Suc’b?s 3"351’1'%{‘ fr %ﬁ“ tf‘ﬁ’&@bé’ﬁa ShMa Pharglsputqaly, accep B SXC'P'e”tS ora
mixtategltite ReeH dINE Miteinicdiidie AT pratili@yvand analtdagy ﬁ:@@dwgreafontmuously

raw, naterials into. the equi pnment raln upstre
om0 AgEonedhives O Gt BEERAE SRUPHENS e ReXiHipfecatant Speration
equiﬁhiehﬁwntmﬂlt) bey mer(iémi‘ébl|o€§ssn§tén§e?lﬁ6kﬂtashurﬂz§reé|%rﬁibk ¥f the equipment

. tabpl e S, duced downst ream e ui pment .
trainy FRpElai1Pe SR P IS AGRNGAGHRIOR of B e as | ARPREOST Sk gperations
into @ snr@lle%hﬂ%mem tex fhdﬂ@lfows&oi‘ﬂ!hle|feecﬂtﬁgﬂoﬁat«ﬂﬁht§ha|§rrﬂé $he equipment

nown one ordin

b|] ender, as
train B AEB DO S SE SASEG PR Y 2Sr1Bhiey Bl caplts, capsules

or sidhtsh besietably tdibletsepiobuckRy dowtsedainh t he present
i nvention is conflgured for nelt gc{anul ation.

geNBSXPMPIANERAYIBMERt traip £an, pRIBPTSS, 'ﬁx?ﬁ‘ﬁesg}eefﬁ}d%mg pieces: a

blenuert Bigktrad&rt amiPrme)a Bkt Sless Ariytgpéd Bﬁbl@rﬁuérrae klnawa'btz ok of
screw, di strlbutlve kneadi n e nateri al

ordinay 5l ey e F26R 1 6 et {HERGRsT 9°reﬁ>famo9m Bidienfeg Je extruder

usedih thé'PreBeBf iAvdHtidh I.@ébrmzjgﬂealfsnh)elt gFandizbsh dﬂ@ehyral Reextruder
rotation of the screw(s) within the barrel

includgs guptalipg BHEWEN MIRNA stalienqiyherel, Aleng ﬂhﬁr‘?é‘f"@r'?%@h hthe screw,

distribReNd KrikadMaedt thel AateHaR) (el aliskiveR, &Oéﬂltstherbbﬁ aﬁdbbﬁtﬁﬁll?éne or
to anbi ent tenperature and once cool e the extrudate

morg giANyRtion Sxcpigpt pprovided Ry the: nofatian of rhe oW withip he Sarrel. The
outpufNéf@hé BRI SxtriliE £ IPansfd i) Rd d&d&lﬁg téert NBe I%@Iﬁ@rtbwer cools

invention is a tw Nn-screw extruder or exanp
the gxifudates iaapPiest teyRaRRiL( AnckenceFopiads U@e?xtr%tys fwéoe taansferred

to aminliine@Sill K&1QWMing ¥nt® BfarRiesO Pﬂéf&%bw tﬁg 'ekt'rud@i‘)bf 9\% ;H&%i‘wt ifVention is a
the present invention, for exanp Frewi tt hammer

twinygerew eidiudgr. SoRAIGEIPIRR SN, 2/ it @r @ﬂfim@mmﬁ?femruder Any type

of mtIIYé%Qn@Wnt@tﬂr%tofWr@ﬁ&y%ﬁnll rﬂmu@d iR es@rﬁtdh%hbfn for example a
skill in the art al so be used in t

Ffe"‘f"i‘]bé’ﬁm% il @eagrﬁm@s sgieer With atrate @ft209p é@@e ny W@P @a&ablet press as
knovttiby 8Re o GdinahBIiIEH thart 3y Do bé B8 FiReRE pRIsBRSIRYention.

Examples of such tablet presses include, but are not limited to, low or high-speed presses,
single / bi multilayer presses, and tablet-in-tablet presses. Tablet presses use forces

between two and ninety kN to compress the milled materials.



single / bi nmultilayer presses, and tablet-in-tabl et
presses. Tablet presses use forces between two and
wWoRwenys7TBN t o conpress the milled materials. VECT/US2008/077416
2009/ 045795 PCT/ US2008/ 077416 -29 In a preferred
enbodi nent, the nelt extrus[gg_continuous process
conprises, for exanple, the Operations of extrusion,
cooling, flaking and mlling. Preferably the cooling
operation utilizes a chiller fiaker unit which cools
t hrea pedfersed exbeditient thmaelt exisusiorecendintews prooessdcontmsises, for
1. At.0 ] d
exartnrpllfe[ Eh%@;ataﬂoh@é?%x&r%l%ﬁ Eé(ﬂlh@éﬂﬁfr@nﬁ%‘ 'Mfﬁ?ﬁﬁ] e@%’gp&qﬁe c%olmg
opergtign ttizes afqbwrlleeﬁt@hqo Uit wh@hmtvp@dh@melted extrutate endads the formed
t C at it ,
sohdsﬂ?e%ﬁé;@te%%}ﬁalrﬁkgg dghcecfggggggf@éo@%y%ds intd ﬁ?g*n?, otrﬁ%u ahcoollng
towaraam;haneanlllgd ﬂmmgﬂttaescrm sar exampig arzuhmts'cosrenc an be
acconpl i shed by any suitable neans. In a preferred
enbodi nent of this invention, Valsartan granul ation
in thesseaombstep o tredméthod, Igontdoprdi gs gempateshwvitho pharnehceutically

jGal I
sccHBIERRANILSR b 20BRRLARL Pk LRSS Rl s oo
accqrBplished bmdny]gwtaibe memdnnmrefan&ld elmbo‘donenta)fthlsmlventlon
Va3 ERAFE e SR BRob S chi et 2 prgryasgutcan
accemtalpe atditivasetb domab bteodgdatnaterml I(E)esjewn@therblardedan@te(lﬁ) (3)
| | . Val s )

vieng it AP0 rlBri] @Ry Top el mal (o BaR M B il enc
m atertat toriolrin shain pesstenigmateyials (6)trailihe thaemmSpachmmamInbyto dehe milled
e APRRSEL B0 o BATRIA P B USR A0 G vos

di ffusi on bl ender or diffusion m xer. The sievi ng of
e irk ol o AR B GRS B E e
the ¢ohyparent b)earabmimmnbcahiedllytmoegtaareyadmmvéabl‘eedlsmcfsed tbarsuitable
ves AL & LB ok BB T SETREL8 Foan e
accaropiished using ahpsciabicamgamgsth ésrtbuse?ﬁlesk‘:?‘béd)alﬁ@/ek N'he compaction

npact i on

of stBh Dol a BmETs e TS S mFRe e, 3P Ehpp cyaRaly for
combbraéng ) GOIhb&ﬂInSIIQ aedoetplisiest usiga _rdiﬂelg komgactdr witlep compaction

an it e _nmeans. .
forc& ot R L0 kRIS Bo Rl PrERkY b K o frPralimimanalgm by carred
out Iscsiegging therbiénded Hoevdetsinthi ingecthbistsethat(dF tiestnsib®reduced. The
mllllrﬁgf f():{) %g;la I thcggIbgrasckgr%stgﬁazjggntg%%Hq%ﬂ? megﬁg € (;plgqu\‘(he compacted
mat@iwrsrfamedlthrG@dH y safefempg abll. g'll'laéigllehdmlg oSSIl@P (6t)Schaa1 be accomplished

u n ender. .I.n r r st

using @Ry siHhs medns Pcrorabiuas RuEAy areua: Bented aiee ME2
phariaceticaid dedepﬁzﬁblé Béditiuad Rrdsaniugricdnt| inbesfubioh slenddre

aliskiren granulates. This is described as adding
itives. in

ina ?u er step of the method, pharmaceuticaily acceptable additives may be added to the
valsartan granulates and/or the aiiskiren granulates. This is described as adding additives in
the outer phase. The respective Aliskiren and Vaisartan granulates are referred to as the
inner phase. The additives may be distributed partly in the granuiate (in the inner phase)
and partly in the outer phase, which is preferably the case in the described invention. Filler,

lubricant and glidant (if present), more preferably iubricant, can be distributed partly in the



the outer phase. The respective Aliskiren and
Val sartan granul ates are referred to as the inner
wW@basm457The additives may be distributed part!|BRCT/NS100&077416
granulate (in the inner phase) and partly in the
outer phase, which is prefergply the case in the
described invention. Filler, lubricant and gli dant
(if present), nore preferably |ubricant, can be
distributed partly in the WD 2009/ 04579
inneped E’EﬂMBV‘GP?‘EPI@ aseypinden & Pr&ﬁ%‘“‘bﬁr&'ﬁ?r%w ?He Pt Okthe inner
phagdiase, binder (if present) is preferably only part of
the inner phase. In the final step of the nethod, the
Val sartan granul ate (including additives) and the
In tké'ﬂn%kétéﬁef @l(eaﬁ‘é{hé(y qfe VaRaHa5RGuREIAd X i a@cﬁt‘?ves) and the

npr essed ether to forma bilayer t
A"SWM@@% ('eghdlb@ agditas ?T%W@%SWQ%?W%@W?%P dilayer tablet.
r | i

o R S R A SRR . ame auesopipeson i
accqr@m@éeg Byigeisg @fbllaverdmasv faklet press. Ewc?j cemgression fgice ranges of
frond 5 RR'td 3K kN gn%fé‘gbl? Nf bR RNNR X5 klg hﬁre#é?f!ﬁg theMyat BdiiSining

conponent b) s pfe-conpressed an
comeemraubhlsme@@m@mﬁéﬁd apy theslagerdeataining h@npmegu B} isr@glded to the
oo BB RS NP PR T BT e step

of filmcoating _the mul til ayer, preferably bilayer,
OptiBﬁ:Q'g?{he J&ﬁo@E&ﬁfgllis?tesrtﬁgg{eg'd?ﬂlrﬁ p,gatfn'g tﬁé ﬁmﬁ%g preferably bilayer,

matérial, 1.e., components, anounts,
tablete Jbeidetads hegasding the film eoating mpteriah ilge camp@n@rhtissare@unts etc., are

u
oo SR HIDE AR EE AN pPUpAOE [T Rl aS
Suitale finlceryings arekmowm mmsercwmwlabge arieanibiel made according to
[
kno@gﬁn%'}r‘i{bgifgg‘yﬁa%u rtlhgl?nsn"i‘gg%L 'Fﬁétﬁﬁ%lr.% Lfﬁ‘o&ﬂ%ﬂ:?&n E‘B{atﬁfg hterial
compesing nmlalqo@lo;nasﬁwdmp@pylmhyl cdlu@sannloly@bw@m@gwcol talc and
[ !

colo%ﬁaﬁ@ %étﬂyaéslﬂlgﬂolzggtﬁg%détglgalF@%;ﬁ{hbg (l)na%u?bhaa(?ro%]rjn%t aa% té g&ﬂ de a film
Coatfngdhatlra%eta)ofﬁ%nby"/w\buﬁg%by wfeight ef tfrmelfdmaoateedalvlatbl et. In

one enbodinent, in a nultilayer tablet, according to

the present invention, such as a bilayer tablet,
In omserpbedinment jn amtﬂiﬂ@s@emblétnamrdmmmme@remWMentMr sych as a

T e e U
suctf ax 256 od oxee by migighhbasged o tﬁestetapwengbmfageshmnmcba@@dj oral fixed
doseogorfatgﬁ%t Jne%hgéesﬁ rgéntg%éq’:?l%gb%seé%n %dfréé bise &atj,ohﬂoﬁ‘ant a)andif a

ercent ages adapted accordin
salt snsetére aerbemiagmwul beradaptadl ambvaiytgiy tabl et, according
to the present invention, such as a bilayer tablet,
conmponent a) is present in an anount of 40% of nore,
In arsatlodT esrsbdsidfrendy inrmm{tilayeutable&saoﬁ@%ngjp thee pgisentoagantionsuch as a

bilaytep?ab‘ie?,t c%mﬁ%%'egpg) ig réseﬁt inBhEmSHTBE 45‘%%9 mo?gps%%ﬁ % 5%)/0 or more,
such as 60%, by weight based on the total weight of the layer comprising component a).
These percentages are based on the free base of component a) and if a salt is used the

percentages will be adapted accordingly.



These percentages are based on the free base of

conponent a) and if a salt is used the percentages
wowib/ogndapt ed accordingly. WO 2009/ 045795  PCT/US2008/077416

PCT/ US2008/ 077416 -31 In a further enbodinent, in a

mul tilayer tablet, accordingzfo the present invention,

such as a bilayer tablet, corrponent a) Iis present in

an anount of from40 to 70% such as 50 to 65% such

as 50 to 60% by weight based on the total weight of
In a fuygther Q'V‘EPC"E&%I*” 3inidtiaysntAtetn@ccogging tﬂw@§@r?§@”&@ﬁ?’§@@sw°h asa

bllay%F ﬁab‘?&‘s&(ﬂn&ﬁehhﬁ i§ pRRePBA %n%fm&!hfr@pﬁ@rﬂuo% 7@%d shéh &s 50 to 65%,
i's used percentages will be adapte

sucfa@%@@ 19 6R3p LY wwglat based pnthe tokd weigith gbithedaer cmpasmg component
a). ﬁﬂé&é bér%léﬁt%g&@g}ee&ase%ﬁ%é’fr% bh&e B%nﬂf&%ﬁM) dnﬁ%ﬁé‘&él?@ used the
such as a bilayer tablet, conponent IS ‘present
percgptaga® wittbecadapted ascordingdy. such as 23% or nor e, such
as 25% or nore, such as 28%or nore, by weight based
on the total weight of the pharmaceutical oral fixed
dose conbi nati on. These percentages are based on the
In a silbfartheycerabestimeptnison ewttilayer tableti gccarding to the pigseqt ipyantion, such

as aﬂﬁéf&"t‘é@@te%r\‘\’p&luerﬁg) @Ciﬁ@ée%@ PSSR Yr Yoo & Y&k, such as 23% or
ano nbodi nent, " i n mul tilayer tablet, accordi

ng
more,Such as B seiiolienseght asO%\B% supwrady weightibaged op s tetal weight of
the ﬂ%rﬁﬂgaﬁﬁkal@ral' f&e@ rd%§§ B&mblﬂat@c{h Em@&’f{)er‘ééntgge@ e HE%E@ on the free

I ght based on he total wei
aC'd@cﬁﬁﬁF‘P@nﬁﬁ‘é bg éh‘i)tﬁﬁé@it lﬂoysedﬁhe@@rcgé?a@éﬁwb!&a%apéecba@c@mmgly
on the free acid of conponent b) and if a salt is
used t he Bercent ages wi || be adapted accordi ngI¥
In yei agpther empediment, B oelitiayer taklet, acoerding tathemresen @Nentlon such as
. i n ,
a blléﬁg%tﬁ%t n‘g%ﬁnete?\ﬁtbpk%?@é%b lrngﬁshgén}?bnl‘i’rﬁ o; %9%;%‘ lﬁt?rea?mé gHﬁSased on
the @W@@W@%b}ay\ﬁép@npnsn&mpmm ke Thesepergentgaes af hased on the
R cEABBRént i dnd FHRAREO Lsdd th F‘c,%‘?ut § Gl Sccordingly.
freegasedcon@ﬁ P?eg acrgp%q? %on‘pg Eig]%and 6 sg{tccor ey
is used the percentages will be adapt ed accordi ngly.

In a MPAURREAARMIANERE, P hfltfa leptéﬁmtglﬁ&oﬁ%@qggﬁwsemt iRention, such

present invention is in artl cul ar
as agfiayardetdel cermponant ) isfrrgsait thozreamewtsiaf oMo % o YB% by weight
f h
b B B TR L TR Petocs are
basesten thmfse@daqubgfeconmm’ghmtangnf a palt isaised the parcentages will be adapted
accoqgiﬁ@?.ncapsul ated tablets. Overencapsul ated tablets in
accordance with the present invention are typically a
capsule filled with 1) nultiparticulates containing
ovePdHeaBkulah fa iignents and 2) a tablet, tablets or
ai ned from conpressing
mul tiparti cuI ates contai ning the other conponent.

In anportr%eéreer %bldeerwcto{E%opr}gsnetnt %erlwtlson is in particular related to a pharmaceutical

oral fixed dose combination in the form of overencapsulated tablets.

Thus the present invention is in particular related to pharmaceutical oral fixed dose
combination in the form of overencapsulated tablets. Overencapsulated tablets in
accordance with the present invention are typically a capsule filled with 1) multiparticulates
containing one of the components and 2) a tablet, tablets or minitablets obtained from

compressing multiparticulates containing the other component. Preferably, component a) is



WD 2009/ 045795 PCT/ US2008/ 077416 -32 in the formof a
tablet, tablets or mnitablets obtained from
W@ oimpnesss ng nmul tiparticul ates and conponent BJT/US20081077416

the formof nultiparticulates. In general, tablets
contai ni ng conponent a) or cggpponent b), preferably
conponent a), are obtained fromm xing the active
ingredient with the respective additives and

) ranul ating the mxture before conpreSS|on into

n thg fBmeefa ‘?H%‘ dBlets mstiniRble's gbtapied fm ﬁ‘ﬂ“?rﬁés't‘%m‘@tpa%“'ates

and ¥&hponehs b{(k@n thererm of a@mftamaetéshat can be enpl oyed
can be taken from W2005/ 089729 for conponent a) and
WO 97/ 49394, WD 00/ 38676 and WO 01/97805 for conponent

In gdheral Q@BletsPéont@mifg caMmbBhent R BPGRForieht BH %Fef@raﬁﬁ%ﬁfpoﬁéﬂt a), are
be used for overencapsul ati on dependi ng

obtaified jfiopymadigethe pstive 'ﬁsrqdr%wah e (EsRedi |aﬁ@'t'&ﬁms#wﬁﬂu'atmg the

mrxt@r)e Hfor @BRPRAARIonAto daBlkeTRe! éka@torﬁEt‘PnBSé"For ib}epahh@?he t%bfet as well
Iled into the capsule are typica

as tr@rtapmpfa@%'vewmqt .caa.b@ IR0 ta@m@mﬁ’&@?@@%@&?@ for

comH@ﬂJﬂr@gﬁaﬂfcﬂW/@‘ ofRobbe WDtOO/ﬁG‘?%ed'n@me 01/97805 for component b). One
mul tlpartlculates are granul ates that can be prepared

or mQeg tﬁe e{,@@reg@regﬂ@,sw[ﬁagﬂer&an @(W| fagovergyicappylation depending on
the dHsRBYHEdd on are aqueous or organic wet granulation, in
particul ar organic wet granulation as descri bed
bel ow. Preferred exanples of dry granul ation include
MuItprHc@Fates%ﬁ%%%9&n6§n§ﬁ§?5ﬂ Qifbdhedit b)bSre‘?é‘Vabl?rc)Smponent b), that
fgranu ation nmethods are preferred since thes
are filed dfenihengapsHie Qﬁ%éypdﬁa"%mt%rﬁ‘?@ afraranyates. addl tional
drylng steps. Most preferably, nmultiparticulates can
ed by using roller conpaction.

r
Multwartrcuﬁggﬁe FaP& masufeslured, by methadsrknavn iretheiant. drreterakly .
multgyggi@[]laléé dr8gréuiated fgéarpsé‘bre?@redyusm?bc\ﬁ%rﬂ §ranulation. Examples

Itives suUitable use In nmultiparticul
for wet geandlatign ate agieops €5 emanicm@mrarmhaﬂor\n@l Rﬁ’(ﬂ@u'%ofgﬁﬂﬁ wet

gran'uia'ﬂbrt\ a4 'd@&irrbgb bR ?’réﬂ’arré& bl &hSles ?ﬂgrbﬁ'&gﬁ?ﬁﬁh% lude roller

ubricants, binders, sur ctants, colorants

comaaﬁiioa@ﬁrtsieﬁqthegresg thelove Ay granulation deebedsharg Phefewad since these
crrcﬂ\fegﬁ{h%etge o@gél(/é'ﬁg %H? 'agéﬁhla\ﬂdﬁ‘ifaﬁ%%ﬁ% @tegg q\/l%] t‘b?éferably

Include fillers, surfactants an I nder e anount
multt@ﬁrteal@tesm@ma rrepargd ®yprmgrralas sompartiayr al fi xed dose

conmbi nation may vary within ranges conventional in

the art. Suitable fillers include, without limtation,
Multiwadku@tqsgﬂay further ewsitainleyeipie(ts. well knowin|in thesart. MRhagR)aceutically

Lé’dlt’lve§lé€|r & f&rusﬁtrrlﬂﬂult@ﬁﬂ@k%t&%cﬂi%{g to the present invention

erlvatlves ci um hydro osph
mclugab\al(tHOtUutlredativﬁddtb;emr QrpfylerSQ dlsmtﬁegrgets gisdantsx&aéﬂmnts binders,

surfé\c?érﬂoglc‘aﬁﬁantg)éﬂ{i] 95%8?139&1»3 tﬂ@%& CS£ 'dHéé?%@d be%Wj Preferred
co nations thereo m crocrystal

pharpeickuticade aceeptable pddjm@@tng:haieaﬁnleeag [sarfactants and brnders The amount
of each additive in a pharmaceutical oral fixed dose combination may vary within ranges

conventional in the art.

Suitable fillers include, without limitation, microcrystalline cellulose (e.g., cellulose MK GR),
mannitol, sucrose or other sugars or sugar derivatives, Calcium hydrogen phosphate, low-
substituted hydroxypropyl cellulose, hydroxyethyl cellulose, hydroxypropyl methyl cellulose,
and combinations thereof, preferably, microcrystalline cellulose, e.g., products available

under the registered trade marks AVICEL, FILTRAK, HEWETEN or PHARMACEL. When



under the registered trade marks AVI CEL, FILTRAK,
HEWETEN or PHARMACEL. When WO 2009/ 045795
wEALWEZ008/ 077416 -33 present, a filler may BPET/US2008/077416

enpl oyed in an anount ranging of froml %to 40%

preferably of from 10%to 3Q% by weight of the

mul tiparticul ates. Suitable binders include, wthout

l[imtation, polyvinylpyrrolidone (PVP), such as e. g. ,

PVP K 30 or PVP90F, polyethylene glycols 5 ? ,
presert; aioDmal pea eFpjQYes iy BREfmeynt reapingiohgem 1% to 40%, preferably of
fronh%%%%@%‘)@y\bel&ﬁl drlostiipRatiiafsel erabl y of medi um to

viscosity, , e.g., viscosity grades 3 or 6 cps,
pregel atinized starch and conbi nati ons thereof. A nost

Smt%@fb‘ﬁ{éi%?sdmah %th‘oﬁ‘ inYRatiolk s r@ folidne (W()ﬁg s%%ﬁ??%:% PVP K

oye I'n an unt rangin

30 g P34290b, B@%th}demﬁ @lvm (PES), £r9orPEG4060, Jygsoxypronylmetif cellulose,
9 N4 I\ t C t
R o B oo o BURIBBE) P Sosty s

3 ornfagpsepiegaiatinized staech atdurombimations dreredfu iy m9$t|nrefatred binder is PVP

K 3(§Brelg‘{llb§0lﬁCV\f#len %%éeﬂf’a s erM)aglqi 8&9@36 ﬁh%nﬁ%@cguné rraar{géng of from

I nat1 ons nesi u
0. 5%%@ ao%r ereéeiably af framri% tm20%agudbeascafifiooy 2% tb i 5%n bsimsigit of the

d ' f from0.1 %to 5% preferably of fromO0. 3%
mul{ugd?%%yhg%éi wei ght of the multiparticulates. Suitable

di sintegrants include, without limtation,

I - . .
Sl AR AU, DAL A3 3ol el Bt sty g oo
smcaNPst(eerlcgacm:Fe@Sﬁw\HEmEQO -8D@, YAL ASDHCNRbmatitiGLthE ROK pxéferably

madhedh il SoA8le] WAL 41 Enfidy B BBl i3 bmount ranging of
fronOMTY 1Ac59E) préfarably offaoth 0:3%6td B3, by aveight bithé RiURiddAkElates.

and EXPLOTAB). A nost preferred disintegrant is
crosslinked PVP, preferably PVPPXL. \Wen present, a

Suitdlbig idisiregdrants nﬁealyddownamml ligyibon, rcartioxy metiyitel bl esetanguraf(CMC-

fromO.5%to 30% of fro % 0200/
Ca) g ompmaimiautions s S riE MiNal coss ke A e, GrO¥RaIDONE,
POL YRLUASERD NVt k@luunmmmata@mc agid soumrlnaaugwéts @hp @abﬁgum most

prefpisblyFisaes PP J6RGeP i BERED. ainkedeEiiasbresy.

carbdoRyrhetByis gircHNA QHWMGJEaraad czoqrthIatB)o ASmbétgirefetred Wsanegrant is

prese a surf c n e er onta|
crosBlanor. P HLPRNI e Rraath 2ISBleRr o Adpkp gploved n
an a‘nﬁcsm faridhflp dfdron?Q. S%Jfoeiw/e arkteratly Bfrfﬁcsm Q9586 20%, 1% weélyht of the

9 E?éOf the nul ti partl cul ates. Suitable gI i dant s

m“'ﬁ'ﬂ?@l‘i&’ wi thout limitation, colloidal silicon dioxide
(e.g., Aerosil 200), magnesi umtrisilicate, powdered

Suitaslk Isuiag ants Soidh with@ltGintator:; @ahiurahLgRSIphaRY, eedium\deascyl

sulfate cetomacrogol, a wax, glycerol monostearate, a sorbitan ester and a poloxamer, in

particular Duponol C, and combinations thereof. When present, a surfactant in the layer
containing component a) may be employed in an amount ranging of from 0.05% to 5%,

preferably of from 0.1% to 1%, by weight of the multiparticulates.

Suitable glidants include, without limitation, colloidal silicon dioxide (e.g., Aerosil 200),
magnesium trisilicate, powdered cellulose, starch, talc and combinations thereof. When
present, a glidant may be employed in an amount ranging of from 0.05% to 5%, preferably of

from 0.1% to 1%, by weight of the multiparticulates.



present, a glidant may be enployed in an anount
ranging of fromO0.05%to 5% preferably of fromO.1%
W 20098578y wei ght of the nultiparticul ates. WPCT/US2008/077416
2009/ 045795 PCT/ US2008/ 077416 -34 A preferred group
of multiparticul ates of conmpgpent a) or conponent b)
according to the invention are those having an
ef fective average particle size of less than 1000 m
preferably of from10 to 800 m nore preferably of
from30 to 500 m The drug mcroparticles consist of
pure drug or may optionally be conbined with one or
A pratered govLr efeoiitiparticylates ateaprenientakxciopipenest h)@cteidingdo the
[ b X cel b ul
invefPa B ling I St afbradl YNGR o 385 %han Fooo .
prefemablyaif cﬂahw $0 ta &0H, prh anbmrpiretelmmbbfr@‘paottb ébe pundiThg drug
nce

micigfafpiet Rina iy B oot BaertionyBe gomblizagih g aidfore

pha&n@eutndﬂallﬁl an:e?tﬁatﬂéiegﬁpleiﬁtsftdS fomla ﬂt@lg%&@ip@nc m@mx( 8)g. etgi¢cellulose or

@ MR A S E T 0 SRBT ohOofoIaR T BreyRhg Miepartici
drug’ididle focinytahee By spragalyyifd, Wiutdl-beu avpinghor fohetightation techniques.
ubstance is sparsely soluble, such as organlc

Cryelglinpubaricies, s o9 &fa51TaRame! o dde 24P SRgian kb ina so be prepared
by nﬁb’alrhg &H@ﬁ%s@@hé\‘ﬁ&n%é?ﬁza@ﬁbﬁ Bk kMsedlofhf Whiriliet fwys@élﬂne drug

nmer in a polymer matrix
Crysbibs ‘ﬁcﬁﬂ‘ﬁ/rﬁ dt'ﬂé"h;tFé‘l t?ﬁéfuwstﬂ%géﬁ SRARTFY goluible ¢ sich as °f93“'0
solvEREDa g NdyeRMeratiPENsi on which is subsequently spray
dried or spray |layered. Preferably polyners used are

The&d Wdr@ﬁrhédlélé @lrlfg sIdpESibes Mag erB&deatéa \ﬁlﬂp@ub)ﬁ'@bﬁa polymer, or
cont ai ni ng ternary anmoni um gr oups.

embﬁf’%‘%‘f hid B Y’Bﬁr ‘Péwﬁn‘? Qu'é%a%?g HeqRolymR| au”éféj'sisi%“ng it in the

hom@ﬁaﬁ.@édfaigpeﬂs.bﬁm&hqysl%seqmnyt@rmdadr%pr@ nhy&éa treferably
ase of coat i n%amaterl al froma polyneric solution

PO'YH\%S wiedAIe Ehselivinae opasxke and mﬁt'lé'ﬁﬁyf"b??ﬁqllé{?%f? capigining
quat% BRASb ek rd@@gtl cles. The resulting mcroparticles
Ee col | ected by filtration or centrifugation,

\wédmdt.m fé&hﬁlgué@ﬁ\faQ RisodhGudine@dhcerdttbn ts,émﬁ@%seefgl 16 separate

dried standard techni ques such as spray dry
a “qf“ldlﬂha?% Bt se/fngratgal frommapelyareris selitien en@gvr«h%gmq flahat phase as

a uni#erm %éhﬁbuﬁ@@&ﬁﬁnﬂé& Bor@ﬁﬂirﬁdl&d The keéammgGRREdpagticles may be
i ngredients as djsclosed herein, and optionally a

collesfeskiyy fiFalion of cgniTEagh hASher WiEan ReoHista okt and

subie@qh@ﬁ%rfe@ladyl dishdandiechRiqREE Badress {ay HRFgSIGRIIMEd bed drying.
| ui d-bed coating and/or granul ation or precipitation

Theéeeéﬂ&@'pﬁbt%%s rﬁbﬁtrﬁh%%rtﬁ&aiolaféai w.ﬂme@.he&va@@sré d¥Rting ingredients as
sel ected by erson skilled in the art.

dlsclpégqugriemg aeg, Spdepally aétaﬁ)‘mzpr & QasCOH%l?a'éﬂ'PPoﬂhq mdnﬁ@d release coating
mayBRIEEFREd YrtiRstandt hyURI-be@ cBatirdSandbrfFhiRbnR pRédipitation

for exanple | actose, mannitol or sucrose, a |ubricant
techglqges dheqirepgrsoating fechnology can be selected by a person skilled in the art.

The resulting coated drug particles may optionally be combined with a diluent, e.g. as
disclosed herein, for example lactose, mannitol or sucrose, a lubricant, e.g. as disclosed

herein, for instance magnesium stearate.

In another embodiment component a) or component b) may optionally be combined with a
binder or optionally with a diluent and a binder, e.g. as disclosed herein, and formed into
granules, e.g. using a technique such as high or low shear granulation or fluid bed



herein, for instance magnesi um stearate. |n anot her

enbodi nent conponent a) or conponent b) nay optionally
wheoogosipfied with a binder or optionally w thPer/us2008/077416

di l uent and a binder, e.g. as disclosed herein, and

formed into granules, e.g._4ging a techni que such as

hi gh or | ow shear granulation or fluid bed WD

2009/ 045795 PCT/ US2008/ 077416 -35 granul ation to form

t he granul e drug core. Theg%ranules obt ai ned may

9 'a’Béat&S'é? &IMine ﬁram%ﬁjqimg &are- dne gsNUisRhteiged Ay éfé‘?rle?ﬁ §°ated with
modiie 131ea8e kBatfHgUsigrégieRtst YRE §ainlil diag careggaaalyrr@m rﬁéan width of

di aneter of from0.05 to 2mm or_prefer om O.
d'a'Q?Fﬁf ofgrora80s tB REfe PéB’Ieiﬁré?'y froBne- 1(§° 2, GVP%Wefe'?HE °f from

0. 1@(601J%npfﬂ€érélﬁo&w%$8@|?%b%ﬁ§@?¢eséﬁl if 'ﬂ% é‘d?é ?ndo?i%é d&9roff 1 to 95%
from1l to 95% referab from?2

or prfer@blyrafrorue i %9" qud?ﬁFS(}P'Qférabbﬁ)QfBSP"?/\é@ Ejh?O% @ammrpased on
the 1988 Weddrlof I FRhuIOBrdgherd fl%nlé!(@udjﬁé‘g'lec&raﬁnd)' -
excluding the coating). Drug particles were the drug

Dru %ahf&le”s%ré ﬂ{erﬂrgﬁ lsclmfﬁé A% of BRREK QsorPus! fartifesVr Pmixture

m xture thereof can al so be used for subsequent
therggfganajso P%U%Q%fphélﬂbsé%%lcﬁémg conponent a) or
conmponent b) may optionally be conbined with one or ]
In afpner PREPHREBLIIMRANED! A EHMRBNRNN MAyIRIANallyesjombined with one

or nforé phiintdcRGfiosH %@l:&ép’ﬂ&lé%mélid?ﬁﬁd(sﬁ% 9. aﬁwoea@tawn%g;%hu@éﬂe an
starch, etc. i nder ('s) erein disclosed, or

amylpse rEpgelled stageh, gic. Heindsrls), “efses eyl disgiesed oprrRllgentst 9. as herein

dlscib%leli eAri fofmél intSpdlBtsl el %EIHP QUECIHIGLR Qj%hea?été’xHﬁéleﬁ‘ spheromsatlon
pheroni sation, ' direct etisation/high or

d“@‘r@éﬂ?“%ﬁ"@ﬁblgétqrdﬁw smqamgdarbwogr Hidibad Deamugtion sr atgfay drying/melt
congéa)ﬁh@% fH?rlntthe EQ@? 8Ald e t'Fhef élillgistcfb@alﬁ’@d mal b@rcHQteG‘%fFl modified

l'et's obtaine be coated wth mbd
relengh apliag nssedionisi T ealiebag cothiypisally kas éuvvuﬂgh bidiameter of from 0.2
to ZHMP'dFéYQa)blmsfro@n W'S‘%h @ﬁmd'ﬂgeatn%un@gf ér’h@@hgstgncet &egéﬁ'ﬂm the core

preferably fromO . The amount
mayshehaf feaie d tgﬁééetm W‘P'ﬁhtt hese&ﬁretheﬁatyl W@'gbﬁ‘Ofﬂ'FQ)ﬁ?’tFt ﬁwg%% (i.e.

1y IR at sed on the total weight of the pellet
excdrlag@torea Tlg)a . excluding the coating). In another

In aRSREALABAMimehf) Shelirtg oBf?&da‘H?m édhblﬂat%rmfﬁ‘é‘hhé’rﬂwa%&ﬁbaﬁy

phar maceutical |y acceptab bi nder, may | ayered
aCCQm@*éJetbh\Qeé p3yaeselagered %tmﬁhﬁé@e‘aw eka pl;tara@@@wtca acceptable seed,

typiSAF D parfIP{LG!d prRrdF 5LGLEe (5ctse, PnatPREN Str®f mlcrocrystalhne

sucrose, lactose, mannitol, starch, mcrocrystalline
cellgess en afyecomb"aﬁlyn ghsrerintet form thehl@@a&ﬁrug coret SHam tay@rmtge@ay be

so;u%mayemgeor oeder 'l%é@ﬁé r&cﬁﬂyprbﬁmaéamé I'l;pébcleaﬁé%fe' %@d% preferably

wdér layeri ng maceut | ca accept

a ”%‘e‘@!e'i SUGH /éfaé%mfyere af HoA0 prashi 25-30 gmsmqr §|5049 r9p$ie meost
pref@fabgygar gn PERh su%c'i_} s%)rcﬁgﬁll?er@rof 35: 36%%%55} CéT@{%t e. mlcgoocrystalhne

'y a noh-pareil sugar starch sphere o
cellu@b@ds@@.lfm?harmtramsﬁaoeqfé?( an thena&e range of 100-1000 um, more

preferably of 100-200 and 200-355 um. The beads obtained may be coated with modified
release coating ingredients, e.g. as herein disclosed. The bead drug core typically has a
width of diameter of from 0.2 to 2 mm, preferably of from 0.5 to 1.4mm. The amount of drug
substance present in the core may be of from 1 to 95% by weight, based on the total weight
of the bead drug core (i.e. excluding the coating).



cel lul ose beads e.g. from Pharmatrans Sanaq AG in the
si ze range of 100-1000 m nore preferably of 100-200
war@oAg9855 m The beads obtai ned nay be coatRdI/WE1008/077416
nodi fied release coating ingredients, e.g. as herein
di scl osed. The bead drug corggtypically has a wdth
of dianmeter of fromO0.2 to 2 mm preferably of from
O 5to 1.4mm The anmount of drug substance present in
he core may be of from1l to 95% based .on

Multtqqgucplage‘ﬂ in men of 9. pﬁ@wﬁawl@}gg &ap é%@lbeé)ressed into

mini@bEtd el Rebviria R ak aRg the s¥hiARANEL9 4R Bifd into the capsules.
PCT/ US2008/ 077416 -36 Miulti particulates in the form
of e.g. beads or granul ates can al so be pressed into

MultPaRictiRitsedah &sprléséﬂéa préiertabﬁ; W%ﬁlﬁ]é‘tudnh a68oripdHenBR) i8trSthe form

are filled into the capsul es articul ates can
of mHlé'Pﬁ'F'élﬁJa‘feééuﬁﬂ as Sfaéﬂb‘la}esoj} agn %Lﬂ'@?qr@‘ﬁ as f‘?"OWén%‘éfﬁé‘Pﬂe”é?) is

gran'ufatéd"wﬁﬁ"Shefrﬁ{a%utﬂfallygé@deb%fé é@dﬂﬁv@%%t@%lﬂ iAthe presence of a
granul ates, 1t can prepared as follo Conp

grangiatip liqujd A ferat aAlGKTEN grRnUWAle o 0 he seanuiat'ae &@‘ﬁf’ aa'n ae any liquid

or Iucﬂﬁdjffn‘i)dtl)’r@%ell%bwnr@{HeYQrbﬁhléthﬁ att &?&{‘&ﬁetﬁ&n(ﬂ a mixture of ethanol and
granul ation |iquid, forman Aliskiren granul ate.

wateTh Mpitiagaf gtha@ﬁl watﬁmaad (RRreRanah yaidingiiiuges may Ferjaina binder,

suc%%ﬂw%@d&‘ﬁ!nbe& ﬂ@?@ih I hd &%cégsaig et r‘eﬂa‘?re"ﬂrtb a8 4hlbréshic wet

hanol, a m xture of ethanol and water, a m xture of
grar@maho% prefierast mixie o& sthanglanglwateriagdes szftfmrééoﬁeyo 99/1 (%
wiwE H{Usﬁbr@fé%alg}/ R6e64/6 (%LW/QI) ag ﬂr@f%?r%d eRterd bedndifi Sldler e

process 1 s hen referred as an organlc wet

isopgpPanelirangasmf fwrpﬁ%/ﬂé/ﬁrt@@wm% MEWEY), BroptRTeferatiyoffemar
88. 575'?5‘/?%30@1 Ef/? aJ3. @%Q\gwm 94 Jpréfe/?rea"é%odumﬁ tﬁé Sfa‘?lhf%%b( is

s 94/ 6 referred m xture hanol

effected by an pthanpieIGAESIhG BGeTStaddtionAsBars 5AsKren graniation

can gglaééoénpglf/ wﬁowg %‘b mﬂe rﬂ;sﬁser/?ew?rp; Euamm is %p.cafny”ed

accospriisbiechesing therfellqyyiag methaddiwet graneifame@)t (éblbbpdlaa component a) and
phar’?ﬁ%@ﬂﬁ{aw fégg’éﬂlé)gd&fwershﬁ tHY SHESEn RN aadighﬁlét%wquﬁ to f%rm a

kiren granul ation can be acconp

blendeq matfriaki iR ledrinoatize blmd@ma@rﬁlagn(%)m@mg iba blendeg pnai@nlalyand (4)
scre@ﬁtﬁ Ié\géﬁgjm%t% |QI90t1 té ald %q’ﬂtgteﬁ@ﬁsﬂ;}’& é?(’jé‘ﬁblate fraction.

gra ng congonent a
Alterpah\rq’mééaklte@agralyulame«ptaa@nrepla ed using anpthet methpddderaranulation)

as f(?l%gv@ ?f)l g &ET n%H{ o rrgar{aeéﬁ% uégeggqgé\jcgﬁgﬁkeéddﬁ’ves to form a
blenmdaﬁ@tﬁ!lahﬁi)e&@amg therideragy materialed) Aending tke eigwer material to form

a fm??rargallgﬁd Akt I(@QJO% fubqeth@dfﬁ? Eﬁd Matetsh foefBrng A AR d material;

lren ranu ation i's
(5) nailtiomﬂm wmatt%ma@nahfotfh@m ammtlembma(aﬂlay agd &hilendingnthe milled

matéarﬁalfoollo rﬂ\fﬁeAh{kﬁr n Bl&Rgiihg conponent a) and

naceuti ca cceptabl e additives to forma
bI ended materi aI (2) sieving the blended materi al;
AtteritR)n isHeavdi taghe hemetaisédowatrestheds ofgramsiatingadfyingsieving and mixing

empmxﬁgﬂ'l tﬁ?ta?tr E orsr?](é) %rgﬂggﬁﬁfnnagﬂé &\?eé Fé]@lwel?lgﬁmmuon in a high-shear
mixer, melt granulation, drying in a fluuduzed bed dryer mixing in a free-fall or tumble
blender, compressing into tablets on a single-punch or rotary tablet press. The blending
steps can be accomplished using any suitable means. Typically the component a) and
pharmaceutically acceptable additives are dispatched to a suitable vessel such as a diffusion
blender or diffusion mixer. The drying of step can be accomplished using any suitable

means, e.g. the sieving steps can be accomplished using any suitable means, e.g. using



(5) mlling the conpacted nmaterial to forma mlled
material; and (6) blending the mlled naterial to

wo ooomiosdres Al i skiren granul ate. Attention is drBOEFUSZH08/077416
t he numerous known nethods of granul ating, drying
sieving and m xing enployedsyn the art, e.g., spray
granulation in a fluidized bed, wet granulation in a
hi gh-shear mxer, nmelt granulation, drying in a

) i zed d dr ing, in a free-fall or e
osclltiachis o, s Sy ToR LENRR RIS Giing,Plx piRels Tpans. The
confp@t:t&fgystérﬁl@bﬁ‘be@ce@ﬁphsﬁb@ ubihg R}, Baitabid MRENE a'ﬂyrb@lly compactmg is

acc%gﬁ%gg% h;ﬂg% rg ¥tﬁ§glgt g Ikc):leglpggtnogwifeg;grghq%gé o}/from 20 kN to 60

kN, édaﬂ’érbbly%s K. ec&h,mbﬁ did Be §éfrhé@bhleoW§§g?g€rh ﬁ]@%rﬁ%d powders
di ffusion bl ender or diffusjion m xer. The

%
into fara tablafs it arscbamp SRerediicag Ahe AHJNG b 8N be askamBlished using

any %ulﬂablé Meass. ewmuﬂr%o&m@;ﬁu&téaanaféﬁgﬂp Hnl&'&&ﬁlrd{héh RGcPEBRINg mill.
t abl e nmea WO 2009/ 045

Prefp@p)yugg@@%q@?gt@mgl IS b@pd%(ﬂfqep mnﬁh@phﬁrg@pﬁglcaﬁwceptable additive

suctP 8¢ 8brigantSinePdifaslo leAgéonpl i shed using any suitable
means. The conpacting step can be acconplished using

any suitable nmeans. Typically conpacting is

If in @%@f@ﬂbdj %h\%@di‘ﬁ%‘n’ﬂ%oﬁwd’oﬂbh |§Wfﬁé‘ﬁ$rﬁhr of%lﬁlfba?tlculates such as
onpaction force rangi from20 kKN to KN,

grafbliaé%ﬂta?an;beﬂemre@a '@Wﬁo‘ﬁo'ﬁBW%th'stQéa@d?tﬁﬂé‘ﬁihout by

phafhat@iidilly %B@ed?étﬂé‘ggﬁtl\%%"fg%rﬁw a Wk@ﬂé@b%uh@@l ‘@é!§aﬁ5?\aéranulat|on
are then si ze-reduced ling step can

can Qe @eeRITPlished byiann gwta@mmgan& dmaeprﬁt%rﬁg emtgpﬁirﬁ%nuo&tftwventlon

ValsaRER @Fatn‘é%tlaﬁ'iseédc%hwp'h%é@ By @fblehdiny Qbmﬁoﬁé{t %?Qh@ghéﬂ'ﬂéceutlcauy
Preferably the m | material Is ten wt

acceptajtie paditvasttp derm 9 b&ee@%m[tﬂr@l é%i)cﬁ'@\{'%theélﬁh’easﬂ%ie”a' 3)
bIenHﬁEﬁh&@n@@ed anatéha%ffsmh@.ﬂam&ﬁhdﬁatenbf (4)%%;1%%6%%\: blend
odi nent, conponent b) is in
matefial {q 19HP & camractas maigaal. &3 mlwn@mﬂ %ﬁne@actthmet@ﬁaﬁe get a milled
matara@%eqé) @éncﬁ:ﬁ%; kRl CRIERSF B folth uhévsnrsar@zm glafitiat¥. t
pharmaceutical Ty acceptable additives to forma
Val sartan granul ate. Val sartan granul ation can be

The %%@W\Bl df §{b%d(1 ba%dagﬁéaﬁ Bé%@@érﬁpl@ﬂ@ﬂ‘%smb @\n?l sQﬁéﬁ@ﬁkgﬁs Typlcally

nbodi ment his i nvention, Val sart an granu

the ¢Qm%9@@ah@| a@rré@rmce(@yalm agsaptallecskiives Ate cb;paéwd to a suitable

vess‘éhﬁfdﬁ%%&n'ﬁﬁﬁbh %Ien@@r‘:@rml lidh ﬁ\%k t TN@§I€€'I§Q fopét@b "{‘2) can be

bl ended nateri al &ﬁ st eving the bl ende
accqmyylished using ARy svitabls means skeheasi thpse descrbed abwen aT he compagction
of stBh ?fiebf‘:iag%eédc hphs(h;ehcl%ﬁjgg%@e ?r%ltE Igﬁ%%n%%ggké?ﬂﬁf t%plcalh/ for
compenaii &l é@nmt@gu%acqom@émecbumg f geller gempadteln witha eor@e?ctlon
forc® a%@fﬂgr}g frtolﬂ?%m(tgltgg Eféff lg%qu‘f lanlﬂg é(@h?@{f &5 be carried

granulate

out ta/csiuﬂqyng &ﬁéziertd@ﬂmgm@n;s i Iar@lgl teblﬂtgath@t arwmnc%ze seducée The
mllllﬁgf’gﬂ%glé}gg&tcgh bg &gﬁﬁéﬁ@@ %ang%lylsﬁlt&ﬁg FRLAL! ¢yaadiyithy ESmpacted

suitab
material is milled through a screening mill. The blending of step (a6) can be accomplished
using any suitable means. Preferably the milled material is blended, often with a

pharmaceutically acceptable additive such as a lubricant, in a diffusion blender.

The overencapsulated tablets can be prepared as follows:



vessel such as a diffusion blender or diffusion m xer.
The sieving of step (2) can be acconplished using any
wa@aiovaki7es neans such as those descri bed above. PATES2008/077416
conpaction of step (4) can be acconplished using any
sui tabl e means. For exanple,sdypically for conponent
b) conpacting is acconpli shed using a roller conpactor
vvlth a conpaction force ranging of from20 kN to 60
referably 35 M Conpaction may al so be carried
1) th@d’ﬂu' riguiaies ﬁ‘@j"t?'ﬁ@g tﬂomweeant;?éwa éP@PP'?ﬁrlS b). freferabhpseipronent b),
are filB81int8a&abBA8 apl Ay UG FRuItIE ‘étmtsmmd tlabIEQs &nthiRE cbMponent a) or
can be acconplished using any suitable neans.
Comwmﬁnéé) IPjeferaplycompenesin). ﬁr@t%qbﬁgquqngy AffeEd t hrough a
2) oﬁe%rerﬁﬂl'hﬂlg Ll'f‘ﬂté bf tablR& &Jn@zﬂﬁ#h&go F)oﬁérﬁ%) Gﬁéamﬁéman?S? preferably
acconpl usi ng surt e neans. Preferably the
comppnend @), mg@ gl}qdantq q:,cqﬂsg g, th@ﬂ meRipaftichlates containing component a) or
b as a
comPA U, R TR ER AL, Aoty sust
3) ong/enitefdapieisi cantainingerrapenenha) ercopranant), areferably sagmponent a),
e . 4 t
o DA b i oY e Laear frnantkonpenena)'d Somponent o
preférpbly goepeneriby), are spbsasnently) addegy and thenme.mrg Uit of tablets
t I
e o] <P By dredby) Rirhoorh BE R &k |
conmponent a), are subsequent I y _adgled 2) one or
mufdl lehlfiotddh ol SRhGhs contal ning component a) or
COITPOMETT preferapry. conponent a), are filled
into a capsul e and then multiparticul ates contai ni ng
o, . - (0)
In argci?ﬁﬁproer rﬁsnetqtlrrjg ﬁ)??s'%g@gg@lop\é? m%a“?&&flﬁ%% e @% &far?&aceutlcal
oral Gxatt @smqmgwbanaMponreﬂne fapm of moltiayeredrholidéd dgiwef;es)atﬂnys
conmponent a), is filled into a capsule,
mul ti particul ates contai ning conponent a) or conponent
Thug))the pqeserﬁtém&tmltiyn sorfatatbintpaitjculaa tepkarbsequt@at dral fxdiedbse
comglﬂgtlgrhﬁ%é) rmat em&géé m(EIEtI I%?Qegtd%yve?g ?s%rﬂ' s dehvergl system, in
hent. &) or conponen , prerer y component
accqrdarmddﬂtih the btdsent uay@'med armty@mdll;dmlultﬂeeye;eds@emesmms havmg
wo Bt 5heE PP So Mg O BEF BLand BESHe: Wplafad cagponent o)
The dednix mmbmrmdemnedrtotble&erbd]blmomfdusmiégnablayle aedquedau;{aerdeduum in
f. y ent
whlcﬂ?rp% {Yogragos%t}/o% g ?B%e ardS {Fgggﬁaéﬁ)ﬁgieu (are g?’eef%}a'b p’:ir ctled by a
sepatatiomn Iawrdontmtlmgamne"nftdmmp‘ooemsd) oab)‘nﬂpdiledany pharmaceutucal oral

ﬂxe Istelc(lg g)?, §Q gg(se ln'@é%%%rg?%r} ggg F?} \?gﬂt é%x z%ﬁése Q?ld the
opt:dnyaps&;mkétgonrta&dr larayeatedwile bicoeating Byert Ieasnngwatvlealg onewanrface of
zon one cont ai nin onponent a)
eacBiht Yo BB 2oRGS ofblsr e s 55 hR dd e B medim. A ysigres
embdéisieghizchstdesbebest in WWOL@0EN28dT § ivhrgtha lphagrix porancamoprizdigs
nedi ltmgj n . .
component a) is placed on top of the matrix zone comprising component b), separated by a

—

separation layer, and the formulation is further coated with a coating layer whereby the
coating layer is left out on the top surface exposing the matrix zone comprising component
a) and is left out on the bottom surface exposing the matrix zone comprising component b).

The construction of the delivery system is preferably cylindrical or oval.



whi ch the conposition is to be used. The matrix zones
are preferably separated by a separation |ayer
w@ommvaikitehg none of conponents a) or b). Opti oP&l/U§2008/077416
pharmaceutical oral fixed dose conbination has no
separation layer. Preferably 9the matri x zones and the
opti onal separation |ayer % coated with a coating
| ayer | eaving at |east one surface of each of the two
matri x zones open to exposure by the aqueous nedium A
The maémezorms coaphisidp eihér dosnpaaentes cr ichmgonent W) By Glsd3bniain other
exanI gtégaa ?I ?(agt lrnI (i(rd%r gelrﬁér? Ve Xﬁeit%ﬁ@nng%%prqegt?e%gofg%e m%tnx X, gones so
that lu)mayslmoeasxtretd pyduae os enadattbamptoay dine stabiditytan ebtam the desired
i,S furthe a coatl ng | ayer
releggRarele of 12 Pregaptoier. AT bt forBuboBi the ©op
surface exposing the matri x zone conprisi ng conponent
A suiipblaphaimsadegtieally acceniable exepepidar ues ndbe indsiel mgtrixizenes may
| RIBALs!
be sg%t:{eﬁ)?roérgp% V&reﬂpfzbﬁén&l %@ﬂmgf‘debryﬁrs w:;ll;{%?n%r s Hn@ﬁ'\'tégﬁ'ants

sVstentis pré i cal
glidasts(pH- mmagﬂg@n&mscmﬁd}gmmﬁ@lubmtygnqrhesmpr flgcreasing
a0 AP RoShth Fon ERRT SRl Fye agFRERGOSAoR
order to inprove the technical properties of the
matri x zones so that it may be easier to produce or
Suitable gxgirientsdoy rﬁﬁlltltg\\y@repH’@ol@qqageplqvayéﬁemﬁdpgpﬁe £Prventional tablet or
ca pgﬁééidﬁ%nté eﬁ%@%%x@i?%ﬁfsl RaPbe, three@ﬁ?dlémﬁlﬁéﬁté S@th Q§ ékalcnum
fi1 xed 'dose conbi nation suitab phar maceutical 'y
phosphets calsive @%@%l'@ﬁ@sef@rsue@ée i otmédismmarlewcew&%q gellulose
der|\7a‘?|0§s°' KABh, rihrit6l 851 Rkch T R dsB®r SRy dn@88dchblidd, Bbxtrin or other
[ers, polymers, ‘waxes, diluents, disintegrants,
polygaaqcbavd@ sg]qltgld]nggrtql ﬁg"‘@@@ﬁﬁ @erwfs@aéwtsfua'mpag@a% sodium
[ c
O R e IR, bl B (ORI PlcdsB s RS Ap ABE T Bloctose).
mO'%@éﬁt@draﬁ@fémh/@ﬁﬁ% PaSWP't %UEQ'"@XQQWﬂeWtJQ“aQQrOf isapol husk,
carbBWrhdth@¥&l e@?ﬂ:eﬁﬁbéé’ QEYg Y ShRABrABALAE _Polyethylene glycols,

conventlil ona [ et or capsu e ex0|p|ents
ethyleglilpsee maéernalyolmés waxes cpaivlywyralidaneriush agcthg adP VP K90 (may

be Wdb&# RipiRe rﬂ o 3ﬁ§pol9ﬁ\lepw I'ﬁe%tﬂf\ll ?reh%ﬁfs‘ﬁ?%fam@&ures thereof:;

SUcCr os or |sacchar| ose
lubrigents waeh v%@lc KagneAiuM¥edraten palc@ﬂystgmt&; ﬁtaegllc @6ids bydspgenated

vegé?&lPS llweﬁlﬁ?ﬁé\?{obfée%dlgﬁ)ghfdn@eOIEufiﬁ@ecrarbowax 4000, magnesium

sacchari d sorb , I nosit m xture
lauryl iseifatef collpidabssieonslieidesandamixtres tr@mfmm@lggqr\tmstech as starches,

clayétc%ﬂ&lBseQ N%N/& inSBGiHE 2FdsdESm{dIB&d, glh{égaﬂjn‘é(:@e?r%us com inations
|'act ose),

rose, dextrose and | _ asses, extract
of hydro@encmbp@atepafwwe@mmd%(ﬁa ﬁbdlgmﬂydmgﬂnbar@enaiﬁ/ta%%rmmd or

Cltrlt.hé@@ croﬁf‘&@@ﬁy @g ;sfg%rjgﬁ lgﬂ/gglﬁ/eg?hgy LSt %Qcﬂﬁﬁgse resins, citrus

arc I'ene
pulpevésduoetVunhatues! spenge; bertbriteher rgixtumﬁngreof volatlle solvents such as

alcoR&L%’f}{%lﬂéfih%ﬁﬁ%dsdﬁ%oﬁu Ptr@%um%&zme f \é??rﬁggw%%y wl)@@res

use O Inprove m xi n pol ynmer  wi e ot
therg¢ofyplesticizers juabr amsobital @pd glyeerdts, and others such as cocoa butter,
polyethylene glycols or polyethylene oxides, e.g. with a molecular weight of from1, 000-
500,000 daltons, typically of from 1,000-100,000 daltons, more typically of from 1,000-
50,000 daltons, especially of from 1,000-10,000 daltons, in particular of from 1,500-5,000
daltons, and mixtures thereof, hydrogenated vegetable oils, glycerinated gelatin or mixtures

thereof.



| ubricants such as talc, magnesium stearate, cal cium

stearate, staeric acid, hydrogenated vegetable oils,
w0 7Benzoat e, sodi um chl oride, |eucine, carP@DWE2008/077416

4000, magnesium lauryl sulfate, colloidal silicon

di oxi de and mi xtures thereof ,,di sintegrants such as

starches, clays, cellulose derivatives including

crosscarnel | ose, guns, aligns, various conbinations
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Exam[ga,s@é suitablatiless aretalsq daxtrin, sus@ifate, calgipmi P’tydggg(yqupatlte and calcium
phoﬁﬂ%&grOV|done sodi um starch gl ycol ate, agar, cation

exchange resins, citrus pulp, veegum HV, natura

e HSEIRSH oS ST e B T P88 Al ana e acive
subfbscd) 0k Selthéﬁédrﬂﬂ)cﬁwﬂi’t Bpdrzdofthond el Wdenprieé18p tdd60%, typically up to
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O‘V‘glbw@#q?}%@”h&rﬂﬁst&Pﬁ@Pé' 'YUch as cocoa butter,

i BB S L8l AL ST B HsteP e b zones
A sityblepdstiyizer is seledted fdBOthEQlo (D Cortsidting 08 phaaphete esters; phthalate

esters G T B0 o4 ATdnand EReE Ralbio £ eqetafie s Shd
hydrbgé@éle& vé§labldalls mokidingitetyiatédinpiFogdrateddattonseed glyceride and

acel R GRS RIS Yoo L 938 A Db PL SRS sl gein cirate,
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sucral fate, cal drox te and ca

coogal R 8 CIrEHAtPY BIOTRRY SR ER e ToR AHie, Bnaphy
sahdylwé Fihhfam@ﬂ?bbl@@t Uf@ﬁyl%tﬁdmefsdrbw satsitol §igcarglttiiviate; sucrose

octa@&a}ﬁ}el gégcqﬂgefy& pgl@@}Fyl@ &@Q%BQ%OS ! ngn;% ?%I ;g-hrfalate esters;

amid@s; Wiverhi dilst fakp BBIas bhd @stersl PatB) l€dhols? af@féGRabIB@ils, fatty alcohols

carr st i cziser be i ncorporat in
inclefiig oSty Lane BT Slshclisiean] Beos A SIcBd and dpetv alcohol
methyl @meltaﬂ? é]ﬂé@}ﬂ?lb@l@ﬁﬂﬁltrﬁiel a@etﬂftn@thwamkm& Qiu@édicﬁ}’l%dlpate amyl oleate,
at e esters am des

bmyﬁﬂﬂ”@@‘l‘t@r kenzyLhienzoale byiy)and Q}wL?QBTSeOfg?t fysa %(’1% bty glglycol
carbBM%OB@?%I@&evﬁﬂﬂts@éﬁr@teodjlkﬁeté ﬁ@th&dy@@\yl‘f?&ﬁﬁaté 3d|l§i§iyl sebacate,

dr ogenat ed cottonseedx%g P/ ?
diof RgEndiseaulybItieal, dhexyy i/e%tﬁ tﬂ‘é@yleaeegdw qi q%?W butyrate),
poly@thyreﬂb@lyc@ﬁﬁ(ﬂéth&lﬂ*ie%él&} d@tﬁw@ieeglyccﬁ:&ﬁin@raufété monomeric

polygf:;@ﬁag% |e|gf%téer§|d§r)%%%gl ycrge;tbglg%gr of gwgérleegﬂo%}%coalﬁate butoxyethyl
steafdte aﬁﬁyndhatm bmn%%cmerglfmol tﬂb@tyr@l&e rt‘rZeQIﬁ‘ﬁeneC 0] Glpelargonate

di sul f1i at e, ht hal gb ycol at e
betapiPge 1AM PRIy e o) Etatp. T B s RO uhq) beta-(p-fer

butyiﬂHeﬁbNeﬁ)ﬂ?)acétHfér B%@)etélﬁtté@-‘b@fk@tpﬁen@tfd%ﬂ%@ﬁdﬁ camphor, Cumar W-
ene r%'é d|a succi nat e, ghat e esters;

1 CHPi‘taﬁM“!a%(eC‘é@? E Bigbalals; by pioxy)ethanoy, dighegyl oxide,
techglfégl I%tf(%&etylfa?édr%l L&Al Senz8RE he LA HARRKhRNAE | Slordfifdoy Piccolastic

A-5, Plccalastlc A-25, Flexol B400, Glycerol alfa-methyl alfa-phenyl ether, chlorinated
naphthalene, HB-40, monoamylphthalate, Nevillac 10 o-nitrodiphenyl and Paracril 26.

The separation layer, if present, contains none of components a) or b) and may contain

suitable excipients as listed above for the matrix zones.

In a preferred embodiment, the delivery system of the invention further comprises a coating

layer having at least one opening exposing at least one surface of each of the two matrix



i ncludi ng cetostearyl alcohol, cetyl alcohol, stearyl
al cohol, ol eyl alcohol and nyristyl alcohol; nethyl
w@bioehai7es acetyl tributyl citrate, acetyl triPRCHhykE2008/077416
citrate, diisooctyl adipate, anyl oleate, butyl
ricinoleate, benzyl benzoateyqbutyl and glycol esters
of fatty acids, butyl digl ycoI carbonate, butyl
ol eat e butyl stearate, di(beta-nethoxyethyl)adipate,
di butyl sebacate, dibutyl tartrate, diisobutyl
zonggy ,t%@ceatm.,bﬁ@g)gnea/m:gh{:r@mb{qq aépfg”eéq;@sgwye &Xposure to the aqueous
mecﬁhrﬁ %@5 @at@W&h e %} slowQPdh)éﬁttﬁB’Ila?@St \%Mﬁme matrix zones erode in
di (2-ethyl hexoate), diethylene nonol aur at e,
the Wm@wrboa"yumw@ﬁéureﬁ gaid 3H8@I¢Q§g¢éﬁ%ﬁ B@trietongs to the aqueous
mediith € b&@mddftiel nCoﬁﬂﬂgQQ%M'ﬁé fypb aﬂi Ségcﬁbe@hﬁt\ﬂlfyfélby% to which
stearate, butyl phthalyl buty glycol ate, glycero
refefaricp ig page. eTheﬁﬁlcéﬁﬂ*nﬂsm@P@Wcol di pel ar gonat e,
beta- (p-tert-anyl phenoxy)ethanol,
betaY pfifseediulvgl Wephaive xuhick Hra%rtaérmdwsa pRopettfds-and which is

but henoxyet acet ate,

o SUb SRR YRelbl % SR RN Yhigh s comeRaRsiopss to be used,

Cursay. aWetHylcéﬂUldSEé SM:TIT és etﬁyﬁaﬂuIc‘)ée]havﬁhgehﬁ"%’ét{\tﬁbf}lr1 B&ité‘r}it&n the range of
echni ca

d h th h I
gyl(ﬁra ggﬂ; 355\%5% %er(ﬂg osebg%ak F—zle u[ggélféqpéonate or cellulose nitrate; and at
hexeddyydr®ehl onde, C orafin 40, Piccolastic A-5,
Pi ccal astic A-25, Fl exol B400, dycerol alfa-nethyl

ﬁl) R@aaﬁ%e%b fhn?ée d{rlg \Wﬁ’ﬁﬁ% 5ol m%‘épé"%%%gﬁ n?w%ger e.g.a

Parcathmbé.e @&BivaiiNeeselaped twmdhe beoperconsibting efgeethylcellulose,

s R AN T
z omsrociystadlinp meﬂlﬂosee@thyiﬂydmxmhylpelttjtsedeﬂhylvrmttyylep)tgrbem

fur r a_co t| n
P VSR RYs W i BOU SR Be R b Brortéfiose.
S um&dmeymbpﬁmethymbumlhm mdromethxlcmkﬁ@wm%?%
41 zones, the coating being one
?L#%;}%% ng%cr)seer odes upon exposure to the
aqueous medi um at a rate which is equal to or slower
t h&9) a plasticiaes e@- seircted frem thgiour copsistingeaf aitesphate esfers;

aq %ﬁ%&t@ﬁﬁb%nﬁ&éso inkalSohR Oty Scn@§ aﬁ&‘bgte%itrhfe%?%tﬂf

the matrix zones to't € aqueous medi um t

mo@elyetuleneghicrh glycerin pmsttgaﬁy ﬁ%tyaal@or@@s@d Qibelrsﬂherm with
95/ 3@/8@@&%&‘(@;&6’8! @R’Cé@’i Sr(r: ﬁ{bl%?s[ laRd W@g&ablyb‘ﬁ eormriqneﬁng Ssurfactant;

ose derivative
th@ﬁﬁopl astic properties and which is substantially
i nsoluble in the aqueous nediumin which the

<Congasiiller g i @lé&emeOms@dvent@ngl tal§iBt &rtdapb@elekeibRp® such as

such as ethyl cel |l ul ose avln an et hoxyl content in
thé’"?%{ﬁ?}z%rs'ﬁ?%ﬁﬁﬂﬁ afdrhs @gefaats cel | ul ose acetate,

cel I ul ose propionate or cel lul ose nitrat e; and at
The ceatent afrmongfonentsla) aad $¢ gothd inxidvidud! osdrixdzomies an aywarywitlsih wide

hmltl‘. Sl'y?)%aw)ltﬁe)p%ag L3OPLSH a%‘yeoe &e%t?ﬁ an Smdunfof up to 60%, typically up to

50%, by weight of the respective matrix zone.

The systems may be produced by methods known per se in the art, e.g. using methods
described in WO 89/09066. WO 91/04015 and WO 95/22962, or using other methods known
either in the pharmaceutical industry or used in the production of polymer-based materials.

One important advantage of the compositions of the invention is that they may be produced



cellul ose derivative selected fromthe group
consi sting of nethylcellul ose, carboxynethyl
waeedbokrse and salts thereof, cellul ose acet at BCT/US2008/077416
pht hal ate, mcrocrystalline cellul ose,
et hyl hydr oxyet hyl cel | ul ose, _g§ hyl net hyl cel | ul ose,
hydr oxyet hyl cel | ul ose, hydroxyet hyl net hyl cel | ul ose,
hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,
hydr oxynet hyl cel | ul ose and
by rﬂ?%&)&"ﬁﬁ'@f%ﬂdp'ﬁ@@?f'@@ megthesle: For(compesitipas witkgut @rcoating) any
swt%‘i’é @)&Fu%%nfdr@rﬂéétﬁﬁ nSEUdRg ﬁ%ﬂ?ddsédd‘ﬂ)p%ﬁatﬁgﬁép%@t&ed For
esters; phthalate esters; am des; mneral "oils; fatt
comgesitRnsnfevided mﬂzc,apﬁ@&@oﬂowl'mﬁlngwpy@tqswféwéat@er 9@6uction methods
.ncmuﬁ@rduewmg C%Lm{@.onfaﬁm e&bﬁm:oﬁn@{&hﬁ.hnsg ﬁnmigqné art, such
W t l'ene gl'yco ycerin or sugars;
as W%Qj'@f'am irRg P the@patwgd@wruaﬂdusgbwaunmtion mnlqhng(qi)theatwo
: I t
matr];)!a%g&F an81 (Iacgflég rrftg.ﬁcgﬁ’%%f tﬂ@hﬁ@ urgn c%ds?ﬂg\hmgggb %’prQ?ormed tube
Whithfgrlfn&:tﬁﬁtcgamw di si nt egr ant s The cont ent of
conmponents a) and b) in the individual matrix zones
may vary within wide limts. Typically, they may each
suitably be present in an anmobunt of up to 60%
Most prefezabbly Wd,lcﬂbmﬁ'y sﬁﬁl%n IBYabM%b@tusm‘g |hj@eticfjra§bﬁetab\ﬁescribed e.g.in
[ one. The s uce t hods .
o Hl1eB47 P 5k pro et o B seBarePhs et RuB- I BBt Bagmouid i
cooléd amsaﬂé(%@lgﬁﬁa gM& B&t&éﬂﬁe&ﬁtﬂteﬁ@oﬁﬁﬁ&?ﬁﬁ&n se_(yaralui%h Ngyer
met hods in the armaceutic
comBARHRLL P poREd S P and fnsstra bl FErosR I ade Bwaf the mouid.
The irale€ plugs are w@g?teugv@hme&headmwnmg gf ®hsd before useb The matrix is
C sitions. of the invention.is that .
coatfl B autp e Ts0alE 049 85 CPORPSSRRT DG EWICERYIogs) using the

proce@liratde¥eiibedsin HH 493181 3i mexrw@mew@wdraﬁtboﬂags E@rassembled by
osi tions mhfhout ac ng,

Cco n sui tabl e
presgRB RS ot T Plbdan et aith A BietaS B RS aHlsapluggare
asseitledi tHe edmellfﬁénneﬁ Ollﬂéqﬁ'ilstrielﬂ l&&aﬂ@fﬁ‘b‘bh@@&gm ishstéred n: the refrigerator

on-l1m exa es of suita roduction
i 8 Gl TRines BT 181 RHR T GORRIEr R U a5 (s
techhBIb@E briiifats® frofh the plaREBHJALEE ThivomBthobolbhRisaised ferutBnually
ectl on noul ding of the coating | ayer and

mak@@ﬁé%ﬁ%é’ﬁfy $¥3{%¥Rti on noul ding of the two matrix

| ayers and injection nmoulding of the two matrix

containing into a pre-forned tube which forns the
Qﬂ&@éﬁﬂ&@p—'f&)st preferably the delivery systemis

fabricated using injection nolds as described e.g. in

W)2006128471. For production of an inner separation

In anohyerembodimaent qthe Presgalinvemtions in prficular related to a pharmaceutical

oral fixed dose combination in the form of dry-coated tablets.

Thus the present invention is related in particular to a pharmaceutical oral fixed dose
combination in the form of a tablet having a core containing an active agent and a
compression coating (‘dry coat’, ‘dry coating layer’ or ‘shell’) surrounding the core, said
compression coating containing also an active agent. This pharmaceutical oral fixed dose
combination is referred to in the art as a press-coated, dry-coated or core-in-a-shell-tablet.

Either component a) or component b) could be present in the core of the tablet and the shell



cooled and is placed on a glass plate and the
nol t en/ sof tened i nner separation |ayer conposition is
w@owwmes7eh the nould and, if necessary, pressePCT/NBIM08/077416
the holes of the nould. The inner plugs are wei ghted
to ensure the uniformty of_gﬁgs before use. The
matrix is coated with a polyfneric material (e.g.
conposition containing Ethylcellul ose) using the
procedure described in EP 0493 513 Bl. The inner and
of theuaklet, rapgstivelye Pagferablyl cembynenp apisgiregent nethe o ansheamponent b)
e coat with a cold netal pin. The outer
s pr@F gs'ﬁgie%htegssenbl ed in the sane manner. The fini shed
coated conposition is stored in the refrigerator
In oh@éﬂnbo&iﬁ%nt A BWH%%%hbr@%efdeosé REMBINARES B tAE form of a dry-
commerci al I'y available, as this technol ogy ori gi nated
coated dahletiroMPIriaes A COTeRATRTISNY CPMPSNRBY NosRIN 681 heing sisepunded by a
shelf éﬁmmméaédrﬂpon@ﬁkb)n@h&%% 884 FH%Yac%Mﬁéa?H?al febr B hbination
l'ets I n anot her enbodi nen e present invention
showg an i e disselutien efgompranentn)»f §A%r ordess afier 40 migutas and 95% or
lessfdf%?% Hﬁﬁﬁ&%'d@éé&ﬂ@ bR of Qi Hentb). e?f%a% & more after 30

lets. Thus the present 1nvention s r
mmlpia$ tang iS4 ok poee @ftﬁ&rﬁ%ﬁ'éutevs@apwﬁ @|m¢rﬁ>0é©fetab§'ean m vitro dissolution
of c&ﬁ \dheh) S¥rdnf 6b%etof1‘55/8na@tter %hﬁmtg aﬁ@HﬂMﬂ@S‘?%%O% after 20
a|n|n an active npressi on coati ng
mlnt(tesjr%ndcqﬁgsolutro@rgrofdggf q:qrgpcpr@yléb) ofo'iO% shepore, pfter 30 mmutes and
409 iR B0 HIfuEQBEpH 3 d  compressi on coating -
contai ning also an active agent. This pharmaceuti cal
oral fixed dose conbination is referred to in the art
as a press-coated, dry-coated or
core-in-a-shell-tablet. Either conponent a) or
In afARRAETYdiRentC Pl thabRadd Bie8Yralified BSsé%rﬁblﬁgtlJrhﬁ the form of a dry-
tabl et and the shell WO 2009/ 045795 PCT/ US2008/ 416
coated fakigt QORPrisaH R £Pre GANIYISIG; GABIRPNEPk R &3id ISPRE, b%’@ﬂﬁdﬁwed by a

shelﬁéom&lsﬂ{ge&ﬁrﬁ’ﬁon'eﬂt HNRhERiEs AN Bh&PITRBIGH ofd) ﬂxéosdd%%ec%ﬁminatlon
in the sh . I'n one enbodi nent, the pharnaceuti cal

shows & I Y disaeléeor o ASTIAROPOAI ot S0 Heorlossratir 18 reipyjtes and 98% or

less%‘ﬁ@F 86 it etang %rmﬁo‘ﬁﬁ%n%r&fﬁé Sf Sd?ﬂﬂﬁfrle%{ Bﬁof%r%%rr‘ﬁmre after 30
sai d core being surrounde conpri sing

mml&@%ﬁ@ﬁé&% B mofghaftesion @'au@smak'r%@ éuvnecmfeb%bw arf jnytep dissolution
of c&ﬁé&‘ne@n?ﬁﬁéﬂ@f% BFless Q%\Sﬂﬁrﬂldufbsvéﬁd' @SVJ lop RRL 'éﬁépib ﬁ’\fnutes and a

onponent a) of 60%or |ess af m nut es and
d'SS@lpt'on rrefleaf campooention of 88 % arrmO@ th%@@lmjﬂw@ﬁ zfﬂdof-rﬁ% @r more after

60 nqﬁ,utgggp&qqrg b) of 25 %or nore after 30 mnutes, and
5% or nore after 60 mnutes at pH 4.5; nore
preferably an in vitro dissolution of conponent a) of
from60%to 159@ after 10 m nutes and of from95%to
409 e di,ssol.uti

Dry- O, d aé)ﬁﬁ%s %l§o gax}ft Blsrl%?eguﬁgﬁdgvmgﬁr i pr géta%%e& in a time-
controlled manner. Preferably, the core is reliably and accurately posmoned within the shell
to obtain tablets having precisely defined release profiles. This is particularly advantageous
when the tablet is adapted to release component a) from the core only after a defined lag

time following dissolution of the shell.

In a preferred embodiment, a core may contain of from 0.1 to 90% by weight, more
particularly of from 1 to 70%, still more particularly of from 1 to 50% by weight of component
a) based on the total weight of the core. Typically the dry coat (shell) may contain of from 0.1
to 90% by weight, more particularly of from 1 to 70%, still more particularly of from 1 to 50%



40% or nore after 60 mnutes at pH 4.5. |In another
enbodi nent, the pharmaceutical oral fixed dose
w@eobiomsps on in the formof a dry- coated tabl BCT/US2008/077416
conprises a core conprising conponent b), said core
bei ng surrounded by a shell gonpr|3|ng conmponent a),
wherei n sai d pharnaceuti cal fi xed dose
conmbi nation shows an in vitro dissolution of
conmponent a) of 80%or |ess after 10 m nutes and 98%
by weight bbemnpdnest b)2gaset wotties {otalmeight of ealryicoatr(sipglipof the dosage
fmnpf conponent b) of 25 %or nore after 30 m nutes, and
40% or nore after 60 mnutes at pH 4.5; nore
an in vitro dissolution of conponent a

prefer )
In a%%’cﬁmtl"@{‘ﬁefﬁf 2 eprermanconidie of Ko ®5dp 89%Ibé‘é’$e'%tt @Prezlﬁamw'a”y

of frHﬂnW%%% aRfnre PAge@bM bFHrRA QB '5b% t%f w&emocs?%mpol%mqﬁ based
% or nmore after 30 m nutes, % of nore

on t@@tqtﬁ' Migicks obthe gares Typicaiythe &5t @?Pt l(%'l?lu)e*lnéy sprtag) Qf(ﬁr om 0.1 to 90%
Ht 'rﬁ&leﬁfalrﬂéuﬁlsfo%rohq t%dm%” s'iﬁl %or@‘ﬁ%h\ﬁﬁlaﬁ#‘ Bsf-&h qe(g 50% by

- control manner refera he” core
welg*‘é pf easnReNEntialRASEH @f‘é’l‘@/t%y\feﬂgfﬁﬁéﬂ‘e\ﬂh BPat (sihadl) gﬁ@pldosage form.
to obtain tablets having precisely defined rel ease
Thepbaf 4d well asl| ﬂmieSShisﬂi cirabé h@nhwctwe@dma@h@gms(noMemtﬁeMt such as

ta | S ada to rel ease conponent a) fromthe
e.g.gg?ret%ﬁﬁﬂdwgayvp 8N4 ag time fol | owi ng

s S BB PR B B TRPEAAE B orors
mays émployeat ihbotf cdre antd $hélbofibégosdgd formoOrie puati¢ularidoas hyd/or

s P HGRA BT B Ly SRR oI fers o
fillerg sdisihtey ramesy gOmetailmbrmﬁnh‘sr bint&rs LcolbranSCiridpmisnagibhs thereof.

Pfefng?fpﬁaﬁﬁn?@tlca ly Cgerﬁ?]taffrlﬁo gt]i%%t 2 7qg%d‘atplf§2f%\fg§n§ers The amount of
eacfPé?d'dnthxl@Zﬂ@&#&?rﬁédfﬁJtlcalMalbyed\ﬂbg&’f‘ltomiﬁinatmmaayewhrylv\)lthb‘a!aedes

conv(é).e?;g'(tgl in t?\tsﬁ,aﬁ] Yve%%ht ??f]detnqgﬂggé%pﬁgr?ﬁtc’:o(rglggrlét:absoﬁ%ﬁp%ﬁent a) as well
as comntoni tableftm@ fe@dipients duch 96 Yiralers)éillegB} disinegeants, lubricants and
particul.arl of fro to 70% still nore
otheBSE3 HELETRRY Hersih. ThoaNa! ersRsdl By aloe GRIRBRe Gl g5 gl as common
tabldfindasigiento sudthas biatiers, fillerg liisimégrah®, Wbricantd sind othkrsyas
q theag‘r .coat (shell) may contain of fromO0.1 to 90%
esgbedIP R nore particularly of from1 to 70% still
nore particularly of from1l to 50% by weight of
conponent a) based on the total weight of the dry coat
Suitglsi&élldry imrfudehwitlukns zﬁgﬂaﬁaﬂ microdiystadioe eelgosse(elg. alliulose MK GR),

man%h@ éuc?tﬁse ar otrgqnsﬂf S S Cﬁg% eﬁ&gtri]vgeg %l?igﬂg%r( H)gdrl\r@geinnpﬁohsghate, low-

subsjnaadsj ﬁ;iroxypropﬂll nellum’sleyhycmmwemyhuamtdsean réxg/b eyt mathyl cellulose,
and %gmbltnla'?{gnss th'erke%f fp'réflerarb?y mkfclrggrystalhnle lcj:gﬁu'kg:saentesg apr}gducttshg\;asllable
under the registered trade marks AVICEL, FILTRAK, HEWETEN or PHARMACEL. When
present, a filler in each of the core and/or shell may be employed in an amount ranging of
from 1% to 40%, preferably of from 10% to 30% by weight of the tablet (prior to any optional

film coating).

Suitable binders include, without limitation, polyvinylpyrrolidone (PVP), such as e.g., PVP K
30 or PVPY0F, polyethylene glycols (PEG), e.g., PEG 4000, hydroxypropylmethyl cellulose,

hydroxypropyl cellulose, both preferably of medium to high viscosity, , e.g., viscosity grades



may be enpl oyed in both core and shell of the dosage
form The particular core and/or shell excipients
wW@e@ondi7eg) to the present invention include, wWeCHU81008/077416
l[imtation, diluents or fillers, disintegrants,
glidants, lubricants, bindergs_colorants and
conbi nations thereof. Preferred pharnaceutically
acceptabl e additives include fillers and binders. The
amount of each additive in a pharmaceutical oral i
3 or ficpedrrageatinigithstatehiapd crEpPinatpys thefaaf nVhan geasent, a binder in each
of th%%V&éHd/&%'eu infhyt fteerdpibyed .ﬂ a% ah&iR frérﬁg%gemﬂﬂﬁ BBI9% to 20%,

he core contai ns conponent as wel as common
preferablyaffrpmo 8%dppidéntsyck ag A- 7a(s Ooi%ebsswergm 9fdhetablet (prior to any
opt&aﬂ,,m‘g&q,ﬁws lubricants and others as described
herein. The shell preferably contains conponent b) as
wel | as common tabletting excipients such as bi nders,

SUIt%ble 'h.thE n&g Ln%lda(ee\gftt%lh ﬁmb% hﬁ@ﬂé§uﬁ@e£é@eéﬁnﬁﬁlm or calcium

escri erein. Sulta ers inclu w t hout
silicatenstearic anid, chiing, GG 4060- B@Qﬂe tzﬂeandjp@@bmeﬁor@ thereof, preferably

magﬁ@é L s?ec‘ﬁ%l]gK VWikn ere'ggﬁ‘tn!atiéﬂrlcaﬁtqﬁggét‘?o%e %Féei nd?HEReR may be

or sugar derivati Cal ci um hydrogen ate, |ow

empinybdin @mareaumyanmg pf t5pyI0. t%Ite o @eefemp@rqu@m Wr/o to 3%, by
weidh bl k0ot (MR NI LBRNal IR BdinGR! | ! 05, and

I natio there prete m crocrystalline
cellul ose, e.g., products avallable under the
regi stered trade marks AVI CEL, FILTRAK, HEWETEN or
In onsm-privediment, {gidhe coecasamgll asthe ishelbtableh masgrialsomay ke chesen to

promddrﬁméheéde r@BY s 86hthdl viiR AOBIA, i&AY bF‘ﬁlunS% and as such
from1 %to 40% preferably of from10%to 30% b

may\qentgint anyf ofithe keewn disintegratisia arefieyeseipg ieseiaientsftp jaghieve this
purp‘EJQéltAlfegﬂa’uv«§9I t'h@kélkfﬂe@ EQ%H%ANIEH@(?M\)@J ReHiied release of component

I mtation, po pyrroli'done (PVP), such as e.

Villy
a) OYPN)PPerréUY@P”PVg@U X 37 therefsre empley ep@mlepq meg)lxtU@sg)f excipients
that Ecﬁﬁ é‘QQQ‘natm( dr QP@&WQ%X@WWVH&II c&Rhétely Wﬁﬁ physiological or other media,

ydr oXypro | I Ul ose, both preferably of nediumto
therghygh p\errgtt;ggelpy diffusionepof, the,p@@g@]qny ahprakleprefgrably component a), in a

modggg%,gggggnﬁg/ US2008/ 077416 -45 3 or 6 cps,

pregel ati ni zed st arch and conbi nati ons thereof. Wen

resent hi nder of the core and/ or el l
Thel 5SS Ly BiF Serlse ot 06 RreSeahBY S ogm oY Bemgtalial,
effe®B86e in wmeab'eeaubdefof@‘qu%bmnneda%ér@b;l Wproside théxforéd déekdary to
rror .to

t opti onal
mecioR IR RS coi dtr Bl Bt r R EsLp IS cof 4l el of the
dosége%trﬂt$t@ﬁdar6&wsgnamssjseamatre, ma:humtnmg @ﬂsdﬁaldﬁisag”é forms do not

earic acL cut i PEG 4000- 8000

or o e SRR DYl o Rek-at Sokp Teleans o rAgREAdER Sutabl
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POLY¥LABDONE 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). Preferably the core of the dosage
form as well as the shell might contain, in addition to the active agent, cross-linked polyvinyl
pyrollidone and/or croscarmellose sodium. When present, a disintegrant in each of the core
and/or shell may be employed in an amount ranging of from 0.5% to 20%, preferably of from
1% to 10%, more preferably of from 1% to 3%, by weight of the tablet (prior to any optional

film coatina). In particular. cross-linked polvvinvl pvrolidone (e.a. CROSPOVIDONE.
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dihydrate, and may be present in an amount of from 5 to 90%, preferably of from 10 to 90%
by weight of the core or shell, preferably of from 10 to 80%, more preferably of from 20 to
80% e.g. of from 10 to 45% or 40 to 75%.

The core as well as the shell formulation may in addition contain other common tablet

excipients such as colorants, diluents, and taste-masking agents or flavourants.
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Conventional press coating apparatus are equipped with centering devices that enable cores
to be positioned- both vertically and radially- accurately in the required position to guarantee
mechanical stability of the final dosage form. This might be achieved e.g. by a tamping
process, whereby an initial amount of coating material is placed in a die and is tamped with a
shaped punch that leaves an indentation in the coating material in which to receive a core.
Thereafter, in a second filling operation, a precise amount of shell material is fed into the die
to cover the core, and an upper punch compresses the coating material shell to form tablets

according to the present invention.
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permit ingress of aqueous media to the core.

The cores may likewise be formed using a conventional rotary tablet machine. Cores are
preferably compressed under compression forces sufficient to provide cores having a
hardness allowing further processing. The cores having the respective hardness must show
desired release characteristics. If desired, the cores can be formed at the same time as the

tablets are produced. In such case, one might employ a Manesty Dry Cota. Such a press
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« Scale-up of formulation and process resulting in a reproducible performance is achieved;
and

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

The invention likewise relates to a process for the preparation of pharmaceutical oral fixed

dose combinations as described herein above. Such pharmaceutical oral fixed dose
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myopathy, renal insufficiency, peripheral vascular disease, left ventricular hypertrophy,

cognitive dysfunction, e.g., Alzheimer’s, stroke, headache and chronic heart failure.

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

pharmaceutical oral fixed dose combination according to the present invention.



conmbi nati on may be produced by working up conponents
as defined herein above in the appropriate anounts,
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di abetic cardiac myopathy, renal insufficiency
basip et knemeriavitoeas du v ixe teainisigas eleteratining Baw ionan a@mcular active agent
[ f4
con%rf?ﬁﬁec%nr r#g rm#%’glogﬁg@lg{nra\ggmgﬁ g ﬁéébtétﬁé‘ mef‘fga a éh?{g%erutlc effect.
failure. The present invention |ikew se relates to a

The gheveiessriptiondully digclesasdhe Ewentinn inglkding ereferreq armbodiments thereof.
Modﬁ@éﬁcﬁm@%‘ﬂﬁumﬁ%@@ﬁkh@d tﬁeeé"rﬂb&ﬂﬁ'\%H{sasrpecmbéWQﬂéc%sed herein are within

I sol at YS olic, or her second ary t

y
the &?@ﬁ@]é&‘ﬂ“?\f@' glaims IWﬁ@OUtélﬁﬁlerﬁéla(Oﬂf?é*Phe' 'Ssﬁeﬁ‘b\f@ tpat one skilled
in thl*:l %ﬁtc‘ahl &ing mé%@éééj'lr@ dég%?l@tfo?\t LfiiZe th@ﬁk@@ﬁﬂﬁ@n@BR% s fullest

di abeti c nep ropat hy, etic cardiac nyopathy, renal
extepty shiereferee ey xanples mf@maqre YaBe gpngtruer asdrerely|ilastrative and not a
imit ! i d e Y BRI AL B e FRET A Guffy ST unct T on, e g..

zhei ner str e and CHroni ¢ heart
failure conprising adn1n|ster|ng to an ani nal
i ncl udi ng human patient, in need of such treatnent a
therapeutically effective pharmaceutical oral fixed
dose conbi nati on according to the present invention.
The present invention |ikew se relates to the use of a
phar maceuti cal oral fixed dose conbination according
to the present invention for the manufacture of a
nmedi canment for the treatnment of hypertension (whether
of the malignant, essential, reno-vascular, diabetic,
i sol ated systolic, or other secondary type),
congestive heart failure, angina (whether stable or
unstabl e), nyocardial infarction, artherosclerosis,
di abeti c nephropat hy, diabetic cardiac myopathy,
renal insufficiency, peripheral vascul ar disease, |eft
ventricul ar hypertrophy, cognitive dysfunction, e.g.,
Al zhei mer' s, stroke, headache and chronic heart
failure. The present invention |ikewi se relates to a
phar maceuti cal conposition for the treatnent of
hypertensi on (whether of the malignant, essential,
reno-vascul ar, diabetic, isolated systolic, or other
secondary type), congestive heart failure, angina
(whet her stable or unstable), nyocardial infarction,
art heroscl erosi s, diabetic nephropathy, diabetic
cardi ac nyopathy, renal insufficiency, periphera
vascul ar di sease, left ventricul ar hypertrophy,
cognitive dysfunction, e.g., Al zheiner's, stroke,
headache and chronic heart failure, conprising a



phar maceutical oral fixed dose conbination according
to the present invention. WO 2009/ 045795
weERIWOEZ008/ 077416 -51 U timtely, the exact POBESWNS/077416

the active agent and the particular fornulation to be
adm ni stered depend on a nunger of factors, e.g., the
condition to be treated, the desired duration of the
treatment and the rate of rel ease of the active agent.
For exanple,_ the_anount of the active agent required

Example 13Rilaver dablet Fapmulationsof nay be deternined on the
basis of known in vitro or in vivo techni ques,
determining how | ong a particular active agent
concentration in the blood plasma renmains at an

The %6!%69569@ &f thS\A%klﬂ(eraﬁarWé% ﬁﬁb@élt bfanffatfdnd oﬁﬁﬁalﬁb&‘ﬁﬁ)ressed as
description fully discloses the Invention including

desghibag preifor ﬁt?@é‘r'ﬁ% AMwet-grnuaied, a noierrqanacteshy aamelt-extrus'on-

granuBEPXIRRREN Ryef rddpec@aRodi nents specifical ly disclosed
herein are wthin the scope of the follow ng clains.

The \é\éﬁapeﬁgnté o thE %ls%lrtah%ry@F wery mlxted' @ah@bﬂe@\é\%@ ofiphres2BE as
S. he art can, usin ecedl n
desqiibsd peisin. o'l:he Viglpantanclayy, éN?ﬁrfé@g Hito @ﬁ@éﬁ?ﬁt%tﬁ%@t ptess for all bilayer
varld(n‘tg érﬁﬁéom&&@é@wnh-rg %I%EFérs@lon khee aaﬂ'@kﬁsTﬁ’@Aﬁékﬂeﬁfa‘?/eF Was added
be construed as merey | Tustrative and
on tep %tthatsﬁrtm lay@eanstibpe tl@ﬁ tabhécwemmommemduvuw 4 gompaction

foro e q Mol el BRYFHEETEPEY one The component s

of the Allsklren | ayer were m xed, granul ated and
optionally conpressed as described herein for
preparing a wet-granul ated, a roller-conpacted or a
mel t-extrusion- granulated Aliskiren | ayer,
respectively. The conponents of the Val sartan | ayer
were m xed, granul ated and conpressed as described
herein. The Val sartan layer was filled into an
eccentric tablet press for all bilayer variants and
conpressed with a conpression force of <2.5kN. The
Aliskiren | ayer was added on top of the Val sartan

| ayer and then the tablet core was conpressed with a
conpaction force of from5 to 40kN to obtain a

bi | ayer tablet core. WD 2009/ 045795 PCT/ US2008/ 077416
-53 Exanplel.1. Bilayer fornulations with a roller
conpacted Aliskiren |aver VAR ANT VARI ANT VARIANT 1 2
3



Ali skiren/Val sartan %t abl et

150/ 160m ng per

W@ 2000/0987PF) ht

PVPK30 -
Exampi. h Biayer

0.00 -
1.00 0.14 1.00 0. 14

unit wei ght ng per

% tablet %tabl et

unit wei ght

ng per

Aliskiren |ayer Aliskiren conpacP&rus2008/077416
338.25 47.86 338.25 47.86 338.25 47.86 granul ate
Al iskiren hem fumarate 165.7
165. 75 23.45 Cellul ose W

21.61 146.00 20.66 PVP 90F 6.75 0.96 13.50 1.91 - -

0.00 20.25 2.87 Aerosil

P

323.45 165.75 23. 45
159. 50 22.57 152.75

200 1.

00 0. 14

stearate 5.25 0.74 5.25 0.74
agolier cpmpacted Adiskiterslager 0. 71

Val sartan | ayer Vasartan conpacted 307.00 43. 44 307.00
43. 44 307.00 43.44 Ganulate Val sartan 160. 00 22. 64

160. 00 22. 64 MARIANT22. 64 Cel vulRoserT MK GR 108. VARIANT
15.28 108.00 15.28 108.00 15.128 PVP XL 30.00 (4. 243
Alig@eValshr@d 30 4 %4 Keéraosi | .00 Os4ple3. O,Q . % tablet
15086002 0. 42 Ng“§?85Pbte @0 o.égg%%ﬂg 0. 882/, 40 69%3%“ weight
AlifRi/Fh Xjer 18. 80 2. 66 18.80 2.66 [18.80 2.66 Cell ul ose MG
AliiReB&®mphetal 05 3 5.05_35. 70 Aerosi | 200 0
graul@é 0. 50 0. 07 ?é 0.07”'%@-St§3g§ie 1 26", 91 f%%% 4786
Outillen lembBlarle 21 T@tsal 706. 7545100. B075706. 75 106.|00 16575 23.45
706.c/pid PsP0  Hardness [N s |mean),s258 252 302 4 20.66
Fri abi | LY, FlOSt .674 6. 5g 0. 23960. 23 %OOU. [ % ;
Disintegraf’lontl‘rrein 1' 06| 1 30°1' 00 - 1"%g 1' 00 -
1'30 m*hNEt sartan |ayer DP&integration tim@%n 22235 2.87
- 24" 0@erosil 200 1.00 0.14 1.00 0.14 1.00 0.14
Mg stearate 525 0.74 5.25 0.74 5.25 0.74
Mg-Stearat 5.00 0.71 5.00 0.71 5.00 0.71
Valsartan layer
Vasartan compacted 307.00 43.44 307.00 43.44 307.00 43.44
Granulate
Valsartan 160.00 22.64 160.00 22.64 160.00 22.64
Cellulose MK GR 108.00 15.28 108.00 15.28 108.00 15.28
PVP XL 30.00 424 30.00 4.24 30.00 4.24
Aerosil 200 3.00 0.42 3.00 0.42 3.00 0.42
Mg stearate 6.00 0.85 6.00 0.85 6.00 0.85
PVP XL 18.80 2.66 18.80 2.66 18.80 2.66
Cellulose MG GR 35.70 5.05 35.70 5.05 35.70 5.05
Aerosil 200 0.50 0.07 0.50 0.07 0.50 0.07
Mg-Stearate 1.50 0.21 1.50 0.21 1.50 021
Total 706.75 100.00 706.75 100.00 706.75 100.00
Hardness [N] (mean) 258 252 302
Friability 10St. /6.5g
500U.[%] 0.23 0.23
Disintegration time in ' ' ' ' ' '
min/Valsartan layer 1'00 - 1'30 1'00-1'30 1'00 - 1'30
Disintegration time in 22'35 - 24'00 - ' '
min/Aliskiren layer 2300 25'00 20'30-22'30




20" 30-22"30 mn/Aliskiren layer 23 00 25" 00 WO
2009/ 045795 PCT/ US2008/ 077416 -54 Ali skirenNal sartan

WW2RPAMTIZL 300/ 320 ng ng/ unit Val sartan LayePCT/US2008/077416

Val sartan 320 Avicel PH 101 - Avicel PH 102 183 PWP
K30 Crospovidone 31 SDS LHPE, 62 Aerosil 200 6
Magnesi um Stearate (Internal) 12 Magnesi um Stearate
(External) 6 Valsartan |ayer weight 620 Aliskiren
Layer Aliskiren hem fumarate 331.5 HPC EXF Avicel PH
102 128.0 Crospovidone 18 PVP K30 Mannitol DC 102

AerAdistitenX@Bartan/ | ndi thAmANJAKE 12196 (C) 0.2
I\/Iagne§)| HP% l§%ear at e I nt e’f‘% 11./7 Magnesi um St earate
yer

(Externa Lren weilght 600 Total core
Valspeiamayer( my) 1220
Valsartan 320
Avicel PH 101 -
Avicel PH 102 183
PVP K30
Crospovidone 31
SDS
LHPC 62
Aerosil 200 6
Magnesium Stearate (Internal) 12
Magnesium Stearate (External) 6
Valsartan layer weight 620
Aliskiren Layer
Aliskiren hemifumarate 331.5
HPC EXF
Avicel PH 102 128.0
Crospovidone 18
PVP K30
Mannitol DC 102
Aerosil 200 5.7
Indigotin LAKE 12196 (C) 0.2
Magnesium Stearate (Internal) 11.7
Magnesium Stearate (External) 3
Aliskiren layer weight 600
Total core weight (mg) 1220
Coating (2.5%) 30.5
White Opadry 204
Yellow Opadry 8.08
Red Opadry 1.85
Black Opadry 0.17
Coating weight (mg) 30.5

Total dosage unit weight (mg) 1250.5




Coating (2.5% 30.5 Wite Opadry 20.4 Yell ow Opadry
8.08 Red OQpadry 1.85 Black Opadry 0.17 Coating

wowiogloss7¢my) 30.5 Tot al
WD 2009/ 045795 PCT/ US2008/ 077416
Bil ayer formulations with a.

| ayer
tabl et %
t abl et wei

Exapgi 52 ADys! 190

ulgtions, with 2 we

-55

Exanpl e 1. 2.

wet granul ated Aliskiren
VARI ANT 1 VARIANT 2 Aliskiren/Val sartan %
150/ 160ng ng per unit weight ng per unit

Aliskiren |ayer Aliskiren G anul ate
?/%rﬁﬂv'ét?dr@ﬁb*r%v%& e 165. 75

dosage unit wei ght (neQT/USB0S/B77416

24 .68 165.75 23. 96 Cellulose MK GR 90.25 .13 .44 90 7"_\
13. 05 Kol | i don K30 é%l& AaN¥112 1. 73 PVPPXLy, ;ﬁlghqzz
14. 2 2. 05 Et hanol at 5%Isopr opan.| - Aerosil 200
8 27 8 0.26 PVPK30 19.6 2b (}0 6 5.73 %
Al Isart 6 1abl .
15},%3@6 48fal o5 0 0. 7amn@ ot 72 v/ a7 tlan | agaper unit tablet
asa tan Granulate 307. 0 45. 70 30? 4.38 Valsartan weight
Aliskéon B3r82 160 23.13 Cellulose MK GR 108 16.08 108
AliskR 'gé BieXL 30 4.47 3@24.34 Aergpgiil [200 3 08245 3 40.80
'%‘.ﬁ ”'E')E‘ Stearat 6 0.89 6 0,87
Aliskiren hemifumarate 24.68 165.75 23.96
Cellulose MK GR 90.25 13.44 90.25 13.05
Kollidon K30 12 1.79 12 1.73
PVPP XL 14.2 2.11 14.2 2.05
Ethanol denat. 5% Isopropan. - -
PVPK30 19.6 292 39.6 573
Mg_stearate 50 074 50 072
Valsartan layer
Vasartan Granulate 307.0 45.70 307.0 44.38
Valsartan 160 23.82 160 23.13
Cellulose MK GR 108 16.08 108 15.61
PVP XL 30 4.47 30 4.34
Aerosil 200 3 0.45 3 0.43
Mg stearat 6 0.89 6 0.87
PVP XL 18.8 2.80 18.8 272
Aerosil 200 0.5 0.07 0.5 0.07
Mg_stearate 1 5 022 1 5 022
Total 671.7 100.00 691.7 100.00
Hardness {N] (mean) 255.8 227.8
Friability 10St. /6.5g 0 0
500U.[%]
Disintegration time in , ) ' '
min/Valsartan 1'00 - 1'30 1'30 - 1'45
Disintegration time in 1730 - 18'00 18'45 - 20'30

min/Aliskiren




PVP XL 18.8 2.80 18.8 2.72 Cellulose Mc GR 35.3 5.26
35.3 5.10 Aerosil 200 0.5 0.07 0.5 0.07 M-Stearate
wQa28904295 1.5 0.22 Total 671.7 100.00 691.7 10PCD0S2008/077416
Har dness [N] (nmean) 255.8 227.8 Friability 10sSt. /6.5g
0 0O 5000.[4 Disintegratiomggine in 1'00 - 1'30 1'30
-1'45 mnNalsartan Disintegration tine in 17" 30 -
18'00 18'45 - 20'30 min/Aliskiren W 2009/ 045795
PCT/ US2008/ 077416, -56 Exanple 1.3. Bil ay
Exanpple tha: Bflpwsndormulatiogs with@ fﬂggﬂﬁﬂnala&ﬂj 'Nﬁk%“ Iaéﬁ' Mgltextrudate:
AliskVeh bn@kbcudat e: Ali skiren and HPC Ali skiren/
Conposition per Conposition per Valsartan unit
[mO/unit] unit [9%9 300/320ng Aliskiren Aliskiren
hem fumarate [ ayer 331.50 29.59 HPC* 45.20 4.03
Avi CRliskikbld (MCC) 68.05 6. 07 _Crospovi done XC 50, 00
4. A6yadeapsi | 200 2.50 0.22 ©P a‘?sgegupﬁr far@PE@‘f'“@” BY
0. O4300Mbagmesi um st earat e 2. 58"0MIBN M| sar PUH*

Val saliskieam | ay ﬁsrkdgr%gengﬁmﬁ%m Avi cel 102 (MCC) 229.50
L

20. 48yerCr ospovi done 50331505 29.59
HPC* 45.20 4.03
Avicel 102 (MCC) 68.05 6.07
Crospovidone XL 50.00 4.46
Aerosil 200 2.50 0.22
Indigotin-farBlack 0.50 0.04
Magnesium stearate 2.50 0.22

I\;?frartan Valsartan 320.00 28 57

Avicel 102 (MCC) 229.50 20.49
Crospovidone XL 46.50 415
Aerosil 200 6.00 0.54
Mg stearate (internal) 12.00 1.07
Mg-Stearate (external) .00 0.54

Total 1120.25 100.00

Mean Hardness [N] 260N (220-300N)

Friability 10St. /6.5g 500 U [%)] 0.2 %

Disintegration time for Valsartan layer [minutes] 6 min — 8 min

Disintegration time for Aliskiren layer [minutes] 22.29 min

HPC*: hydroxypropylcellulose with aqueous viscosity of 300-600 mPas at 10% w/w concentration and
80,000 average molecular weight



Aerosil 200 6.00 0.54 My stearate (internal) 12.00
1.07 My-Stearate (external) 6.00 0.54 Total 1120.25
wao@90es7hean Hardness [N] 260N (220- 300N)  Fr i p@I/UB1098/077416

10St. /6.59 500 U[%4 0.2% Disintegration tinme for

Val sartan layer [mnutes] 6. g n - 8 mn

Disintegration tinme for Aliskiren layer [m nutes]

22-29 mn HPC*: hydroxypropylcellul ose with aqueous

vi scosity of 300-600 nmPas at 10% w/ w concentrati on and
Exargpleobd. Blareadermyptiang! with gemghtorepyieied oNiskisgrydayer. Melt extrudate:
Aliskiten aH928/ 077416 -57 Exanple 1.4. Bilayer

formulations with a nelt granulated Aliskiren | ayer.

Melt extrudate: Aliskiren and HPC Aliskiren/

Conposition per unit Conposition Valsartan [ng/unit]

PER; ay . o

hevi:lgalmﬁ/r ate 165.75 |ayer 29. GOMPpgt©n pEp uph Somaosition

Celdoubmse MKGR 44.63 7.97 Cr §8¢tWl done 25. 0BC4N4E°]

Aepagirdn 200 ,1.25 0. 2 [ ndi got ake 12196 0.13 0.02

Magyssi um sfo‘isgff%'} réenff.%%raff 22 1%/gréart an Val sag.6@n

160. 00 | ayeHP28.57 Cell ul ose 1BKoGR 108. 00 19.129

Crospovi donggjfhs@udr86  Aer ogi3 200 3.00 0. 54, My
stearate (i gt er naclo)neG. 00 1.07 25.00 ’

rospovi 4.46
Aerosil 200 1.25 0.22
Indigotin Lake 12196 0.13 0.02
Magnesium stearate 1.25 0.22

I\;:;llles?rtan Valsartan 160.00 28 57
Cellulose MK GR 108.00 19.29
Crospovidone 30.00 5.36
Aerosil 200 3.00 0.54
Mg stearate (internal) 6.00 1.07
Mg stearate (external) 3.00 0.54
Total 560.0 100.00

Mean Hardness [N] 220N (190-250)

Friability 10St. /6.5g 500 U [%)] 0.1%

Disintegration time for Valsartan layer [minutes] 3 min — 6 min

Disintegration time for Aliskiren layer [minutes] 15 min — 19 min

HPC*: hydroxypropylcellulose with aqueous viscosity of 300-600 mPas at 10% w/w concentration and
80,000 average molecular weight



My stearate (external) 3.00 0.54 Total 560.0 100.00
Mean Hardness [N] 220N (190-250) Friability 10St.
WO 800594890 U [ 0.1% Disintegration tinme for REl/E8200&077416
| ayer [minutes] 3 mn - 6 mn D sintegration tinme for
Aliskiren layer [mnutes] 15sgin - 19 m n HPC+:
hydr oxypr opyl cel | ul ose wi th aqueous viscosity of
300- 600 nmPas at 10% w w concentration and 80, 000
Exa%é%; %%g@go ;%gf%ﬁélawgrggu{@}%% oqgr/agélgé% é&,%qren layer. Melt extrudate:
Alisfi@hmandadpons with a nelt granul ated Aliskiren | ayer.

Melt extrudate: Aliskiren and HPC Ali skiren/

Conposition per Conposition per Valsartan unit

[mO/unit] unit [9%9 300/320ng Aliskiren Aliskiren

hem fumarate Iavpr 331.50 29 60 HPC* 24 .00-2.14

Cel Aliskig®e VKGR 89.25 7.97 EramBEN p9ne Stortidsiorfer

Aer j“ '200 2.50 0.22 Indugmqmgmmke 12]19;6[%1 25 0.02

Omig
| aer 058 K GR 216. 0R 419 29

250, oalisRE=nGEmifCeahiel

spow don £0.00 5.36 Aerosi| 200 6.00 54 My
st earate (i n'tbernal 12. 00 1%4P My st earath‘f(external)
6.00 0.54 Cellulose GR 89.25
Crospovidone 50.00 4.46
Aerosil 200 2.50 0.22
Indigotin Lake 12196 0.25 0.02
Magnesium stearate 2.50 0.22
?;?/Ic:? "N Valsartan 320.00 28.57
Cellulose MK GR 216.00 19.29
Crospovidone 60.00 5.36
Aerosil 200 6.00 0.54
Mg stearate (internal)  12.00 1.07
Mg stearate (external) .00 0.54
Total 1120.00 100.00

Mean Hardness [N] 240 (210-280N)

Friability 10St. /6.5g 500 U [%]

0.2%
Disintegration time for Valsartan layer [minutes] 3-6 min
Disintegration time for Aliskiren layer [minutes] 17-22 min

HPC*: hydroxypropylcellulose with aqueous viscosity of 300-600 mPas at 10% w/w concentration and
80,000 average molecular weight



Total 1120.00 100.00 Mean Hardness [N] 240 (210-280N)

Friability 10St. /6.59 500 U[% 0.2% D sintegration
W 2ooe/0§p5 Val sartan | ayer [minutes] 3-6 mn  PCT/US2008/077416

Disintegration tinme for Aliskiren |layer [m nutes]

17-22 mn HPC*: hydroxypr opyl\s%(_al | ul ose with aqueous

viscosity of 300-600 nPas at 10% w/ w concentrati on and

80, 000 average nol ecul ar wei ght WD 2009/ 045795

PCT/ U82008/ 077416 -59 Exanpl e 2: Overencapsul at ed
Exampie 2; Oreres pd Tabletdrormuations of t he i nner phase

are wet - granul at ed and m xed with the external phase

i ngredi ents and conpressed into tablets as set forth

The'dam\%agpé &ﬁ%?g tp‘i’ia (?EFH tﬁrbﬁt{ﬁét&ﬁ%nd%%@wm E}% external phase

e suc into a ca
ingredients madtcompfessiae lrﬁ@mbfqttﬁ ps aetdogyh meQa&O@aloéwz:Pe@m’qt@ed\hsklren-
e to the capsul e.
Con@éwgégss iéﬁ%/%etgglggga %% ?‘owr;ag gﬁﬁéjskl ren tabl et
TheWokrpoBerts dRthetdaRRAll 41 gvar Bded as dascripae ki ihelspecification above and

nents Per capsule % (ng) |nner phase Aliskiren
add%%aﬁapw% 165.75 48.8 Cel lul ose MK GR 90. 25 26.5

Pol yvi nyl pyrrol i don K30 PH 6.00 1.8

Exahipleyd it n@Vdrehapiuaabdh 8oMlisKirer] thblB with 2 final Blan® bf dgisartarbde backfill
| sopropanol PVP-K30 dissolved in granulation [1quid
6.00 1.8 Total 282.20 External phase PVPP-XL 34.00

; ; . 0 0.5
MagneSemperentsir at e 5. 00 1. SPer capsule %
(mg)
Inner phase
Aliskiren hemifumarate 165.75 48.8
Cellulose MK GR 90.25 26.5
Polyvinylpyrrolidon K30 PH 6.00 1.8
Polyvinylpolypyrrolidon XL 14.20 4.2
Ethanol denat.5% Isopropanol
PVP-K30 dissolved in granulation liquid 6.00 1.8
Total 282.20
External phase
PVPP-XL 34.00 10.0
Cellulose MK GR 17.00 5.0
Aerosil 200 1.80 0.5
Magnesium stearate 5.00 1.5
Total 340.0 100.0
Backfill
Components mg
Valsartan 160.00
PVPK30 25.00
Duponol C 1.20
Avicel PH101 50.20
PVPXL 26.00
Mg Stearate 2.60

Total 265.00




Total 340.0 100.0 Backfill Conmponents ng Val sartan
160. 00 PVPK30 25.00 Duponol C 1.20 Avicel PH 101
w®B0020457P8/PXL 26.00 M Stearate 2. 60 Total 26BCTDOSAB/077416

2009/ 045795 PCT/ US2008/ 077416 -60- Exanple 3: Dry
coated tablet Aliskiren in cgge - Valsartan in shell:
The core is manufactured using conpaction techni que,
such as roller conpaction or slugging, where the
active_ ingredient is mxed wi th pharmaceuti cal

Exa 3 di luents, binders, flow regulating
agents or lubricants. For exanple, the active
ingredient a) is mxed with mcrocrystalline
c Aliskirers in corenMalsdrtarcinghetlvi done, colloidal silica

The 406 (RARGRIILS L8R BhAabLONEHI RIS odott & i FAAIRcRon o

slugginp] where dimpactiveringrediest| is g@radg/)nth phanmlapdulrl@al e()@ipimwgsgh as

ol HgBhe npRSLETARA PRGN H! A SR Sod S

ar an ranuﬁ'at i on
nngrecsentraezrs rmxnédnthmrmlhrobltystahme cplhﬂoseaumnimtclabroepmianentosllondal

snllcggﬁ$n%§a$f6rlr1ré?ea'?'ﬁgrgln@rﬁgorerpg ¥% glslj-%)é pl%ei ll'#lklgﬁgl dmxture is

col Si Si um

thentdwrpactadmrr@sw aontpacmr Qonsm.ajgir@) ihite ribBomioo slugs)ywhiah are
core. For facture, of

screfh€) fird i 4 AEkIe" T (g 101 f IS IRRN S b oG arprlfatiop. The
granm_lakienl isstheh mnmnmamethu mwrmamutqcalemdcmnaﬂmkucansas Cutina HR,
e AT T H oSBT PV PR P

compedsbed imta s saitahie did (Bmn asermahtd memeabomecore Exarrpl e

For ﬁ‘&ﬁ‘?’ﬁ-ﬁ%ﬁ%@ g?tie:y?\gema Mmu ?tﬁgfjls descrléled ﬁerem is mixed with

pharmaceutical excipients such as microcrystalline cellulose and magnesium stearate
to yield the blend for the shell.

The dry coating of the tablets is carried out as mentioned above.

Example 3.1.

Core composition: roller compacted Aliskiren hemifumarate

Ingredient Amount (mg)
1 Aliskiren hemifumarate Active ingredient a) 165.75
5 Crospovidone Disintegrating agent 75
3 | Microcrystalline Cellulose Diluent / Binder 19.25
4| Colloidal silica Flow regulating agent 45
5 Mannitol Diluent 165
6 Magnesium stearate Lubricant 1.5
External phase
. Cutina HR Lubricant 25
8 Microcrystalline Cellulose Diluent/ Binder 27
9 | Colloidal silica Flow regulating agent 0.9
10 Magnesium stearate 46
Total 255
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’ Total 700
Valsartan granulate* mg
Valsartan 160.00
Cellulose MK GR 108.00
PVP XL 30.00
Colloidal silica 3.00
Mg Stearate 6.00
Mg Stearate 3.00

Total 310.00

Aliskiren shell - Valsartan core:

Active ingredient b) is mixed with pharmaceutical excipients such as diluents, binders,
disintegrants, flow regulating agents and lubricants, for example calcium phosphate,
microcrystalline cellulose, colloidal silica and magnesium stearate, and is compacted to
yield ribbons (or slugs). These are screened through a suitable screen (e.g. 1.0 or
1.2mm) and then mixed with further excipients such as diluents, surfactants,
disintegrants and lubricants to yield the blend for the core. This blend is then
compressed into a suitable die (e.g. 8mm or 9mm) to yield the inner core.

For the shell, Aliskiren wet granulate, as described herein, using microcrystalline
cellulose, polyvinylpyrolidone and crospovidone is used. Additional excipients such as
microcrystalline cellulose, polyvinylpyrolidone, colloidal silica and magnesium stearate
are added to the granulate to yield the final blend of the shell. The dry coated tablets

are manufactured as described above.



di sintegrants, flow regulating agents and | ubricants,
for exanpl e cal ci um phosphate, mcrocrystalline
w@edobokzrse, colloidal silica and nagnesi um st eBCHUS2008/077416
and is conpacted to yield ribbons (or slugs). These
are screened through a suitagpe screen (e.g. 1.0 or
1.2nmm) and then m xed with further excipients such as
di luents, surfactants, disintegrants and |ubricants
to yield the blend for the core. This blend is then
Exa -&ssed into a suitable die (e.g. 8mMmor 9mm to
yield the inner core. For the shell, Aliskiren wet
Corgtanpodsitich: cappa@sgvhieataher ein, using mcrocrystalline
cel | ul ose, Fyvinylpyrolidone and crospovi done is
used. Audltlonal EXCI pl gNnts such as mcroqgrystalline

cel Iy Qa8ien0! YVi Nyl pyral i done, coI | oi dal si)\;ng@ntqp.g,unit)

Ilfigl Ublpgelrll’l‘i C Al d.t C al © aducu l. U l. IIU Ul d.llul alc (0
vi-ehd A—bt-erd—ef—t-he—shel coated

H o L\(alsaﬁan o rennf et e dd n?‘c ,‘-%:jh-gr‘:“’qﬂe}1t E)nlnn e— VO 60.0
300desloiumBhosphele o008/ d77a1e  DRSM o pp s o 7284, o
éo Y &P$Qamllo$&ﬁ?ﬂu@t Ud \ n! sart D_J.gn“"c?g\rgr; Ur*l: :nf Armur\lﬁ‘_o
Amg/ |M||pr$ry5tii|l|ﬂe&e|” ' qerArf ive 22.9
Sngr qllgida! SlHQa 160. 0 2 (al rﬁ'QWﬁeﬂ alingiagent oyl uent PO _1
8 Crlddagaesivn siseates odi um|Di si nt &4PICARt 5 0 23

M cr|dixtersdiglhhsene Cel | ul dse Diluent / Binderl 22.9 5

@ol | |Bodaim Isurllisaléatd=] ow r egul at i Bufastppht 1.1 | 6 1.0
Bhgnexbsarmsdliesy ssdi@mLubr ilcant  Di8ntegradter nal |phase &3
sodi juncloavistiinesadiifiledee  SUr f actlinént1Biider8 Cr dscar nebloose

f0di [wadlksimtegant 6.3 | 9 M crabdcgst al i ng Cel I ud 9se
DiTuent 7 Binder 20.f,t50 Magnesi um st ear atie Lubjgp@ant
Z. 3 1otal Z2bU. 00 Snelrlr Composttlron. AT SKIEremn 1 tne
shell I ngredient Anmount (ng/unit)

Shell composition: Aliskiren in the shell

Ingredient Amount (mg/unit)
Internal phase
1 Aliskiren hemifumarate Active ingredient a) 165.75
2 Microcrystalline Cellulose Diluent / Binder 90.25
3 PVP K30 PH Binder 6.00
4 Crospovidone Disintegrant 14.2
PVP K30 dissolved in Binder
5 granulation liquid 6.00
External phase
6 PVP K30 Binder 70.00
7 Microcrystalline Cellulose Diluent / Binder 330.00
8 Colloidal silica Flow regulating agent 11.20
9 Magnesium Stearate Lubricant 6.60
Total 700.00

Example : DISSOLUTION TESTING

The dissolution property of the formulations in accordance with the present invention were
confirmed as follows.
For paddle method at pH 4.5 and 1:
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positi [ t nore than
comﬁnsma amg@r@ntlpo Arﬁuntﬁbleﬂwo{wgrt\d@taqhealb design may be used provided the
assembly remains firmly engaged during the test. The paddle blade and shaft may be coated
with a suitable inert coating. The dosage unit is allowed to sink to the bottom of the vessel
before rotation of the blade is started. A small, loose piece of nonreactive material such as
not more than a few turns of wire helix may be attached to dosage units that would otherwise
float. Other validated sinker devices may be used.
For basket method at pH 6.8:

The assembly consists of the following: a covered vessel made of glass or other inert,

transparent material; a motor, a metallic drive shaft; and a cylindrical basket. The vessel is
partially immersed in a suitable water bath of any convenient size or placed in a heating
jacket. The water bath or heating jacket permits holding the temperature inside the vessels
at 37 + 0.5° during the test and keeping the bath fluid in constant, smooth motion. No part of
the assembly, including the environment in which the assembly is placed, contributes
significant motion, agitation, or vibration beyond that due to the smoothly rotating stirring
element. Apparatus that permits observation of the specimen and stirring element during the
test is has the following dimensions and capacities: the height is 160 mm to 210 mm and its
inside diameter is 98 mm to 106 mm. Its sides are flanged at the top. A fitted cover may be

used to retard evaporation.
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Dissolution medium for pH 6.8: 1L of a buffered aqueous solution, adjusted to pH 6.8 + 0.05
(0.05 M phosphate buffer solution obtained by dissolving 6.8 g of potassium hydrogen

phosphate and 0.9 g sodium hydroxide in 1L deionized water).

The examples of pharmaceutical oral fixed dose combinations of the present invention
prepared according to the present invention all had the required dissolution characteristics

as set forth in the claims of the present invention. The results are shown in the table below.
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Exanple 1.1 39 70 76 92 Variant 1 Exanple 1.1 37 67
77 93 Variant 2 Exanple 1.1 50 82 88 100 Variant 3
wE@aphs95 1.1 45 82 54 74 Variant 4 Exanple RCRUS20080177416

76 Variant 1 Exanple 1.2 40 71 77 94 Variant 2

Exanple 1.3 22 46 44 63 Eg(g@‘pl e 1.4 31 65 55 78 (45
mn) Exanple 1.5 27 59 50 58 (45m n) WD 2009/ 045795

PCT/ US2008/ 077416 -66- Exanple 2.1 32 69.7 68.3 82.1
Exanple 3 1 40 72 94 3 102. 8 Fxanple

Example

2.1 32 69.7 68.3 82.1
Example

3.1 40 72 94.3 102.8
Example

3.2 76 96 98.22 99.5

Example : BIOEQUIVALENCE TESTING

The bioavailability of the pharmaceutical oral fixed dose combinations of the present
invention was compared with that of the corresponding free dose combinations. The test
(fixed dose combination) and the reference (free dose combination) dosage forms were
administered orally to the subjects, and plasma samples were collected over a 48-hour
time period. The plasma samples were analyzed for concentration of Valsartan and
Aliskiren. Statistical comparison was performed on the maximum plasma concentration
(Cmax) achieved with the test and reference and on the area under the plasma
concentration vs. time curve (AUC).

The examples of pharmaceutical oral fixed dose combinations of the present invention of
Valsartan and Aliskiren (160/150 mg) made in accordance with the present invention was
compared with a free dose combination of 160 mg Valsartan and 150mg Aliskiren tablets in
an open-label, randomized, single dose, three period, crossover study in healthy human
volunteers. The bioavailability of the fixed dose combination tablets of Valsartan and
Aliskiren were compared with the free dose combination, and the 90% confidence interval for
AUC and Cmax ratios were within the interval of 0.80-1.25 for Aliskiren and Valsartan,

respectively. The results are shown in the table below.

Table for bioequivalence data:
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administration ?ng/mL)

AUC = area under the plasma concentration time curve

Cl = confidence interval

AUCO-~ = AUC inf = AUC from time zero to infinity (ng.hr/mL)

AUCO-tlast = AUC from time zero to the last measurable concentration sampling time (tlast)
(ng.hr/mL)
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60% or less after 10 minutes and 95% or less after 20 minutes, and a dissolution profile of

component b) of 25 % or more after 30 minutes, and 45% or more after 60 minutes at pH
4.5

3. A pharmaceutical oral fixed dose combination according to claim 1, wherein the
pharmaceutical oral fixed dose combination shows an in vitro dissolution of component a) of
from 60% to 15%, after 10 minutes and of from 95% to 40%, after 20 minutes, and a
dissolution profile of component b) of 30% or more, after 30 minutes, and 40% or more after

60 minutes at pH 4.5.
4. A pharmaceutical oral fixed dose combination comprising

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

thereof,

b) a therapeutically effective amount of Valsartan, or a pharmaceutically acceptable salt

thereof,

wherein the pharmaceutical oral fixed dose combination shows an in vitro dissolution of

component a) of 60% or less after 10 minutes and 95% or less after 20 minutes, and a



3. A pharmaceutical oral fixed dose comnbination
according to claim1l, wherein the pharnmaceutical oral
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of conponent a) of from60%to 15% after 10 m nutes
and of from95%to 40% aftegg20 m nutes, and a
di ssolution profile of conponent b) of 30% or nore,
after 30 m nutes, and 40%or nore after 60 m nutes at
4. A harnaceutlcal oral fixed dose
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min@8®ahpHaf Aliskiren, or a pharmaceutically acceptable :
salt thereof, b) a therapeutically effective anount
of Val sartan, or har maceutically acceptable salt
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é‘Ie/OUSZOOS/ 077416 -69 dissol ution profile of
conponent b) of 40 %or less after 30 mnutes, and 50%

B)ra {hefpealitaly eBctiveiambups obValgditah, oba pﬁamﬁb’ﬁeﬁmylbb@table salt
t?jral fi xed dose conbi nation conprising a) a

R&hpeutical |y effective anount of Aliskiren, or a
phar maceutically acceptable salt thereof, b) a

whetdie treiHarmaedUtivaledrhieixed Mes@odbihaidn Sfmsadrt iaNitrodissdlution of

phar maceutical | ept abl e sal t __t her eof er ei o
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profile of conponent b) of 75 % or nore after 30
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release or by slowing down the release rate.

9. The pharmaceutical oral fixed dose combination according to any of the preceding

claims, wherein component b) exhibits immediate release.

10. The pharmaceutical oral fixed dose combination according to any of the preceding

claims, wherein the pharmaceutical oral fixed dose combination is a solid dosage form.

11. The pharmaceutical oral fixed dose combination according to any of the preceding

claims, wherein component a) is physically separated from component b).

12. The pharmaceutical oral fixed dose combination according to any of the preceding
claims, in the form of a multilayer tablet, preferably a bilayer, comprising a layer

comprising component a), and a layer comprising component b).



rel ease or by slowing down the release rate. 9. The
phar maceutical oral fixed dose conbination according
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

exhibits i medi ate rel ease. 10. The pharnaceuti cal

oral fixed dose conbi nati on_?]\ggordi ng to any of the
preceding clains, wherein the pharmaceutical oral

fi xed dose conbination is a solid dosage form 11.
The pharmaceutical oral fixed dose conbination

aF??oP'Eﬂ'W@C?LB'CQWanxeF e FRmBHAtRN 2FcardiRg tafaire] wherein the
C IYBPESHMINRY cbﬁ]peharala?aé 6Bfan§§tﬂérb?tr&%rEérﬂﬁb&%ponem

b).” 12. The pharnmaceutical oral fixed dose conbination
accordin angl of the preceding clains, in the form
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conprising a binder in the |ayer conprising conponent

arhd ;bhaaxlﬂaaéﬂmatorﬁlfﬂ)@dao‘s@ c&ngm%orbé(cdéﬁil@io &irt {Bwherein the
[tila preferably bilayer, tablet Eaglor to any
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nbi nat di t o m 16 further :
FR R AGE Gea ataEef gosh tom Bpat St Siegriied T Sbn o nasrein the
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RS Pt B P BRafaT R R RS R S0 11,

[ Shecfbtnauoﬁarh)errbycapshlateszbleSCQﬁpnslrQ; a ﬂéiuaet compnsmg component a),
arnra eutic ora ose accor di g

P 8P4 BN BleseteimrisngEorisanepyid BaUT fllegmia p capstle!
overencapsul ated tabl et conprising a tablet conprising
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Mot ety sYRig s SasE ot 2ansto poe pgptaining

toorapqmemﬁ a):hrari the cthéraohthiningicorhpenenob)n of a nol ded
delivery system conprising two matrix zones, one

Cﬁﬂet r?r{aphggeutical oral fixed dose combination according to claim 20, further
comprising an erodible coating layer having at least one opening exposing at least one

surface of each of the two matrix zones.

The pharmaceutical oral fixed dose combination according to any of claims, 1to 7 or 9
to 11 comprising a core comprising component a), said core being surrounded by a

shell comprising component b).



conponent a) and the other containing conponent b).

21. The pharnaceutical oral fixed dose combination
waewonedi’y to claim 20, further conprising anP€T/u81008/e77416

coating layer having at |east one opening exposing at

| east one surface of each of the;fwo matrix zones.

22. The pharmaceutical oral fixed dose conbi nation

accordi ng to any of clainms, 1to 7 or 9 to 11
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unlt sage form 26. Use of the pharmaceutical oral
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the preceding clains for the treatnent of
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cardlg i nf.ar art heroscl erosi s, diabetic

TR Bltiiing RIS Bt (RE reAmAnL ef ShRsERDHYY. conaaslive heart failure, angina,

I nayddardialanfayctiop drtH¥hedciiro S Shat Rk n@bﬁr@?&ﬁytdlé’%ﬂc cardiac myopathy,
unctio

t
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pr epar at| on of a pharmaceutical oral fixed dose
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har eutica table additives, optionally
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Valsartan granulates and the Aliskiren granulates together to form a bilayer tablet.

28. A method for the preparation of a pharmaceutical oral fixed dose combination
according to any of claims 1 to 11, 19, 24 or 25, in particular an overencapsulated tablet,
said method comprising the steps of (1) granulating component a) and pharmaceutically
acceptable additives, optionally in the presence of a granulation liquid, to form an Aliskiren
granulate; (2) granulating component b) and pharmaceutically acceptable additives to form a
Valsartan granulate; (3) optionally drying resulting respective granulates; (4) sieving; (5)
optionally mixing the respective granulates with outer phase excipients; and (6) compressing

Aliskiren granulates to form a tablet (s) which is overencapsulated with valsartan granulate.



Val sartan granul ates and the Aliskiren granul ates
together to forma bilayer tablet. 28. A nethod for
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29.

30.

31.

32.

33.

34.

35.

36.

37.

conmbi nation according to any of clainms 1 to 11, 19,
24 or 25, in particular an oygrencapsul ated tabl et,
said nethod conprising the steps of (1) granul ating
conmponent a) and pharmaceutically acceptable
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phar maceuti ca d dose combhi nati on accord
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Oltﬂﬁa:%]w? rlﬁt?tl:e!gb glrorgla‘ gtgh?g {:ﬁ?{;@h ibéq@' 2 P ) lga (e)ar%y:ﬁf thﬁ]ersriggeding
bytaines, glmterdmasodpmnt bﬁlstpaééént Vﬂrgél‘ﬂo@ft of rem EPe ko 95°|A: by weight
c rjisi armaceutical ora

¢ Pa <iuBe SBTPRE o webipafigrRaRG RO B e )

precedi ng clains, wherein conponent a) is present in
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component b) is present in an amount of from 15 to 40% by weight based on the total

weight of the oral dosage form.

The pharmaceutical oral fixed dose combination according to any of claims, wherein
component b) is present in an amount of 20% or more, by weight based on the total

weight of the oral dosage form.

The pharmaceutical oral fixed dose combination according to any of the preceding

claims, in the form of a multilayer tablet, preferably a bilayer, wherein component b) is



35. The pharmaceutical oral fixed dose conbination
according to any of clains, wherein conponent b) is
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38.

on the total weight of the oral dosage form 36. The
pharmaceutical oral fixed dogg.conbination according
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