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fract i ontheitem “relaeleo @s 6% eerawrefﬁrséaecpmcege bywhich thgtrhaseapetiige] ergl fixedd

di sk cendgsk Lu@BhaRIN is Emgﬁﬁﬁtmwﬁg@tl witht PRliEEY' th%&la 'tr5n§ﬂibﬁs R Eg(Sf
this appllcatlon denotes tablets with an overall size about "3 to 5

mm The QU¥ids thpidrsadedPar Eio Yip fiWH dhat gareundp thegtosagn f§’”5p"519i combingtion of

delivery rate and delivery duration exhibited by a given dosage form in a patient can be



- 10 - sanples are analyzed for concentration of Am odipine and

Al'i skiren. wol hoS ok fal conparison is performed on the m}(ﬁﬂdb‘s,‘ﬂlﬁ%ﬂa
concentratl on achieved with the test and reference

formul ati ons and on the area under the plasna concentration vs. tine
curve (AUC). For the test and referenée fornul ations to be

bi oequi val ent, 90% confidence intervals for AUC and Chax rati os
should fall within 0.8-1.25. Obtaining bioequival ence between test

a][ld r tef Qfe@&fb‘éd raeqéuﬁm fefeasd) fl@”ﬁid@!eai&@ﬁrb{"l@é‘bﬁddsﬁgé f?JtFmEfﬁ{é’Qleﬂﬁblt ons
0 active ingredie an esu nno redadl cte riorj.
In an erff&AeHERES a?%@fﬁ%ﬁé@g‘i?ﬁ?@aﬁ’ ”@VEF cm%aaﬁ&&a“%%r@%%@@r%
the pr eSﬁcflﬁdel refeess profled mswHich dleenaRr@ betive irgrddintoare rélasedichntiiuoldlg

active i |entst in D | ar for Aliskiren, such that the 90%
confi derfd er taeCPU%f'"tfo(Sry %33?( ®-are, of fromO0.65 to 1.35, nore
preferably of fromO0.7 to 1.30, still nore preferably of fromO0.75 to
1. 25, f t he
ohar et bp Frdpe fordhoreh BT pdve Acrertieicbe FRfled Bl SRR |

has a re:loemfopn.dhe tesulting individualirelpasd-profiles dfdhentyto somponetetiagihedhe i n
parti CU's%Fn drldi n%#én% E&rﬁ ed &%&3%8@1‘0%%\:1%@ féh@%g% bﬂﬁ?%?mb&ﬂegﬁsvﬁ‘hué tHe

Cmax(s) are, nor e

1.30, sttwp |com¢@n§ﬁr@n@ﬁa@| %ﬁcbpthﬁ oielegsy Ptocfileie@!ﬁg trguifienerd releafsl nyofilg
from 0. ot @ch irdidubal cdnsodpesf erred that at |east the AUC(s), nore
preferably both the AUC(s) and the Cmhax(s) are within the
above-mentioned ranges. By virtue of this, the pharnaceutical oral

fixed dqsﬁvoccvfﬂﬁoneﬁud@saga‘fomh&arpémnyeagevmmem thé dwlo ddfhponents that are

conbi nat festogrr PRl BEr AR S An P RS Ol R SRR oo0He B

pr esent whwemdhmompommmaeatdlﬁéaeht redease @scfﬁlet maynbeadesarimadrds “asynghmgods’.om

the pharticnalFledfordflebRroidiodRealifl i diroRRP &ihuAlus et B Mneltirdidtart)
based orcontpendnt e ibeetsased at:msimeate tb(l@)coanmnerﬁt (), sud {2) aquﬂiﬁe\d\etrhene
per cent agesmibddndig) Q:QP(B?] g:?ef@w?ﬁg cQénBQAéﬁt gth Ns ?é‘éHsQ@ EorRMBA dRhe 6‘61?:1 he

present 1 nventi on, anount ranging 1rom

20 to 60¥Fompeeniaband &) peFerah %P@'Pﬁnt (ﬁé@émodﬁe@ webecréteaﬁed/@n@mougf
the WO ZDiRS 8957 Risb/ AR 6780 rGléééB&rQﬁeﬂéFBﬁé &ugs M@‘BI@

(a). These g [] (ént aﬁes are bas g ?rb fr e base of c&g%)one and
if a salt0% & (edyed %O’B'BP?}@rﬂ"ng‘ & "hqs H&ﬁ?’@lﬂ'“%‘tsc‘%ﬂ trge ann
parti cul ar, corrponent (a) is present in an anmount ranging of from 75
ng to 3q 8%’%'? reﬁ)heefree base per unit pharnmaceutical oral fixed dose
conbi nat' ' G enbodi ment of the present invention, conponent
(a) is pfeesemurpasesnf theprasentrapplination, fandmméBiateredase imgnulstlmhs as 150 to
300 ny,

corbi mat DletB shAind 83 e dbelor e oy R AUBREM), Ghlon N s ik Rlia ipfiney
In a parlwia:wealﬁl femﬂﬁimlgobrmﬁwfmtememwenu on, conponent (b) is
present yiudly (@Rt rangl ng fromO0.5to 5 % such as 0.5t0 3 % in
particul ar 5°to 2 % by weight based on the total weight of the
phar mac & theaurpasgs of 8"5% Ppsgpiabricstion. ranediied relsasefopailationtis g égmylagion

based onshbmgfarre@amh@éctﬁ@ Wb(sﬁ mh.@mg deufbeﬁhtéﬁﬂnbdlﬁéd bgssgpécm
percenta be ada n_anot he articul ar

ed accordjn
R g miruationiesign BmARLTsct R TS hod ThisertiiRe Fpigses rbeddiraly phiigad
anmount rwayg)gftﬁ@fm@oﬁreteesé%or&w Bothsf tHeQ:oﬁ%nnerns prdferaBllcampdndre (4%

b t of
componentyPEap o elrHBer e Bl inyohienLs DT oH Fiease B e ogflease
conponerdvel H), such as & releasH dver 8 hus evert dhertpre Modified galsaseiak usdrthareia|i ed

accor di nglyy ér}cbﬁﬁgﬁse{o% égﬁfeFefﬁ%on%ﬁ%r}glgéseg 'g)eigaeng{ ERY CéanO?‘B"tS 0

anpunt rangl ng sSuc nore pre erab
a delayed refease where one of the components, preferably component (a), is released only



- 12 - Wien using salts, such as the hem fumarate for conponent (a)
and/ or su esylate for conponent (b), the rati ts
above nenﬁ?gﬁgﬁﬁﬂg?P be adapted accordingly. The pharn&@ng?@g@nHHm
fi xed dose conbi nation according to the present invention needs to be
sel ected appropriately to show the dedired di ssolution profile.
Unexpectedly it was found that the pharmaceutical oral fixed dose
conbi nati ons achieve the desired dissolution profile by using a

di si nt egarf@ma ldgtinde) SABP H Modfed Zeréazsex&% mayBé pfbﬂuc?edt?/ abg%ngfiéléébeas 4, 7

or 10% ht. of the |, et ercent

et i ned BIROEEUR. 5 SOt sl SuPP G0 B B PIIOR coranining
di si nt eghautuglsubaammvmrdxymeeatﬂgalraeédeynoduﬂyﬁgpkmrrxmwﬂlngalhe arugl
fixed dos r$|)nat| on is a solid dosage form such as a nono-| ayer
or a nul% such as a bi-layer, tablet. Thus, in one enbodi nent,
t he pharﬂmdenun Ttioed dedayd bis Disecetibreio safers dorthierpatiod of tife betweqar ibg edministration
inventi of mn. : I he
present asEstfsAE sofbRif 8 BB ne AN F nERFRRE L e e
for exarimf@dlbyifwmphr@@ﬂ@fdwmmgﬁ‘émg‘ﬂfmi- steps of (1) granul ating
conponent (a) with at |east one pharnmaceutical |y acceptabl e additive,
opt i onal The tein taglipe asdised hefeins G%F%WJF%E"P% He‘iwiea% thg relesss Jiths agiive

Al i ski r eifgrggientitont Erie ¢otpoBeRtiul kit dodggecior ane e rélbasa/dfithe &dtivé Parddiepne

phar maceut i cal acc b dditive, for exanple by roller

conpact |fg?5“a'f' L%&Pmpaﬁe”iﬁ*@ﬂ%ﬁ?arﬂ? BFhnul ate: (3) optionally drying
resulting respective granul ates; (4) sieving respective granul ates;
(5) optionally mxing the respective granul ates with outer phase
exci pi erfigintegafioni xi ng respective granul ates; (7) screening the

mat er i al v/ i @tﬁsweérﬁﬁon sghsméraﬂ?éférxao QE%@&MhérQ%e%ﬁh&%Qm% 6red

materlal from( 7) armaceutically acceptable
addi ti veixed dose mﬁw gg,. WF@C%"HEY meéﬁijOffarfMﬁ s aPG"F’ER?ﬁPar%W'%l%?”d is
tabl et adighetsbad) DEMtbGEEN ¥ achibledviHRa thddblid ey b R A I9THEOS13H6 which

tablet. The resp t|v ul ates can be re wet or dr
gr anul at3nyesi golid gFa?a}éﬁaQS %PWBFE@%‘%{&%@‘?E&%W&%&WES%t
gr anul atshe,if pirasqcma,rrémﬁuuingronmﬁegmeh oftie tggtapph:@tuwﬂa 86ft mhasshavirgcho

compact 1Py T B Be oo W PR LBt BHERUTRR B8 o o
pr ef er r edisistegrationt prepartyds watemsenl as tap water ooﬁelsmtmatsr arte disirgegration
addi tiongle d rgﬁéa@?rgﬁ tbggfan H@ n‘?élﬁoo%fmi?ﬂh E}etﬂ% BE&HPQHﬁ‘eWm Fh%)arf §%e the

wet - gr anul at nponent I's granul ated Fol | er
conpact i @imonizyd FZQQ@M(PB@QMP@T XFLQS’Z\BOWCDW% SP <791z anchER & ‘h@ﬂd JP.
enbodi nent, the pharnmaceutical oral fixed dose conbination of the
pr esent inv_enti on is designed in such a way that conponents (a) and
(b) are %’H?‘Q"'cal | y separated. Typical technol ogies and fornul ation

princi plae thor "dpbsisnTas aséd mém@éfa&s th bmewwwﬁiermrmmﬁmump&bi fixed O

match th red dissolution pr rdin o the present
ot | oosk CPRE G e Y il Slnished St ddkeropated phen piafiedt ah orael
i n anot hawiremed (e1grdissolutien mbelsanbodyﬁmwﬁtetcohIrr@in&bﬂ&o tiieintegration, the

P s i oufteR bral kit € B TR ANd; BRppited BF el 85 kel oBhpen itis .,

t abl et s tecomingismallerovithtimepasetbe rosion\perresoproasegischar act eri zed i n t hat
a layer contains conponent (a) and another | ayer contains conponent
(b). Multilayer tablets, in particular bilayer tablets can be

manuf actgg%ﬁgﬁ rafet hods known in the art, in particular, the methods
descri bed f preparing the individual tabl ets contalnlng ei t her
conponenth&t 8')’“ &'SSB'HH?JbﬁéHFe‘{ pgreinpefgrsde aprqeesehy: whigh 2splid §ubglapee. baie be

pr epar echélgétive |N(#édlé}ﬂs G is/Hrédtiih dldleRlar Emr'mé ﬁﬁadfuﬂf ™Ridi@bRateH @té &N

ar e aguepus .0or .or C r anul t|on artic al. or anlc
9 Ple active mgrgda nis ofyﬁe pﬁarmaceu ical oral fi xed ose com mation of(‘?he 1nvent1on is



The Aliskiren granul ate can be prepared, for exanple, by follow ng

t he net ho ng the steps of: (1) m xing Alisk
pharnaceu??cgﬁﬁ@&%§£eptabIe additives, to forma blendg@ﬂﬂﬂ?ammynw
(2) granulating the bl ended materi al fron1step (1) in the presence of
a granulation liquid, for exanple an-&-cohol |iquid such as ethanol,

i sopropanol or conbinations thereof, optionally in the presence of an
al cohol solution of further pharmaceutically acceptable additives, to

form an d‘ékhédwtﬁ@ a&b@ﬁl‘ﬂf@h@ susstsnceacﬁatagaeéld s%mt.bﬁae.amaml urdeanul at e.

The resultln% i skiren ranu ate n then be tre (g follown

met hod @Fﬁ@"?'ﬁ'ﬂ?s dgpio/zpiid "(‘&'?acﬁn‘@%f*’ﬁ&re EQ‘? %EW?F&"“’ ‘§

]gr lv: ng afkdoluion &félemaag'ed Bpetaﬁaéredm@mdus kgévarmw thé peGamskitedpt Heairesedy
(0] omnq

and pharHRERTTEEY ool B Br LB e UaePeRS UK B R ap 3 end P
mat er i alFor (H2)puspoaes nijthishirevebtian) thedestad for mhsurﬁg)herﬂlssohg'orﬁ of thé edividual
ol 1 o - CoubebgRREIEEdifed RinliRb Bhiso U UL T DM el £hiis padtle
The. gr araurrmguednman’t qtnuﬂl rame(datat@m perminkte). Ahe gissmleuorgn@dmm i weferabiyise
any liqy ﬂ‘eP pkc'aﬂ}i”é Phd?gﬁét?rbﬁﬁﬁeg%elﬁﬂﬁ}’%e'ﬁ cfeggnb‘&ﬁﬁ’rwﬂle%&%fﬂﬂ]e Fhikschttion

as et hanol sopropanol, sal xtures may
cont ai n &esb; ﬂwﬁo‘aﬁtu@ﬁt"ﬁéJUﬁWd%éTeé%@W PR&M.herein. A preferred mxture
of ethanol and isopropanol ranges from about 50/50 to about 99/1 (%
ww), nost preferably it is about 95/5 (% ww. The respective

Al'i skiren and Am odi pine granul ates are referred to as the inner
phase. [|Rhysicgllyseparatedt ep of the met hods above described, further
pharmaceutically acceptabl e additives nay be added to the Aliskiren

g{j 3nul atgﬁg taml/paysiddig séﬁﬁrﬁdﬁﬁs@fﬂécﬂﬁﬁ#&lﬂﬁ'ﬁém tdh lpﬁaﬂn&cdlﬁt&:@fdr@lﬁﬂe@ﬂose
adding a |t|

oot P ompnalio sornng R shnBTtR) f Bh P TRER it FtAlsapt

in ]E he cnmblethapfhﬂsﬁsoﬁtldaﬂ Eoiile isdsr simiartas poskitgd todhe freé dbsemm@r; oftey e
era |

ety i G £80k to BB ue? e A TAUBFAid dreleforlyHied BRI

part of pldsma cmneentphars €Emay) 50 endd approacher reach bidequivencebls cagove

conpri Seerﬁdb%tﬁef)rprWsEfailJ @g%%?éld 'H&er‘s'i@ggﬂwa%&ﬁ{ Q{l{al Ld bééyc%ﬁrbm%H&h

as bil ayer can usi ng

acco

sui t abl ecoptaining boslmpqramﬂr@nus.(a}ﬁr@dai fofigdated euqhngamheafrﬁie eetrm'é%w@n 3ch
?v?l | abl cgné?rn ﬁné{éaﬂ% cﬁﬁ@?b@cc‘a@@éébawed Q;ch%{wvﬂcﬁgém&%nto_fﬁ@ w8 lcbiipbitdts

I mCcCo I N mat er i neric lfmcoatin mat eri_al rising
mat o1 + ate) ST non pasesey b SAT SedhAveR BY V471008 SR R g et BiSy col
- 1|5 - g dntaé:q:yerﬁdnmaingrtmﬁespéﬁﬁm carhporents (é)ldnm(spmblslgarmtlﬁjersaér ghells to
applil e I.n.SUcC s to rOVI t hat ranges
FPom sht s s a8 hs BRESHET (Bt b4 3RS of Bisiid™ " B0 g
t he manufagiculate sygteprsc(crmﬁrpeﬂicuims)ahatemmpntnspbrtmléaeoftdﬁquﬂ abpukmoamdf
nD|sture C (0)
The-t ormisrohdf QIS HABOAGH frRbfEMaY, SO0 b iRpslds. BRHELS Wikbapks
i s pref dillathwith mpltipartigdsies.dakjets astaingd frome®mpressing dalitidiagisulatasyand
| nt er medy A1l orﬁthmaé fraﬁtc%mp?éssmBWurﬂﬁﬁlcﬁig{eg r&cﬁ Qe ofanlE %Pﬁé%{c]ib NBhich

process 1S st ored re erab Inh a seale |nS|de

seal ed &2l ﬁPhﬁ%Hﬁrﬂih{d’e fﬁ?‘él“@r%ﬁﬁ’??‘es t‘h'@“ﬂﬁilfﬂlf“eﬂftamﬁ@ﬂ] SeRATRICH it 3 capsule

carri ed fgd wﬂﬁ 1thlﬁmtﬁété§ @f dhfe olﬁetc@m%@ﬁéntd ind @ oAb $£bIdA) fveral ﬂdle{shﬁ\t
he relatiyv ntr [1in rangters

havant agBbRDth oAt ' GaTessaa  iRALENFies, e PaderHEn Oppeaisey dhe
Att ent i asthérsomlpanemt.t 0 t he numer ous known net hods of granul ating,
drying, sieving, conpressing and bl ending enployed in the art, e.g.,
spray granulation in a fluidized bed, wet granulation in a high-shear
m xer, nidetter Padicalkied as uskd/harginrefew t bstatlk afadatize dhithyecharantexized)by thea

presence of discrete particles, peliets, beads or granules irrespective of their size, shape or



Preferably, nmultilayer tablets, in particular bilayer tabl ets

contain a dil i_n both Iayers When present, a diluent in

| ayer cont‘gpﬁﬁﬁ@g%%ﬁponent (a) may be enployed in an amm52?03’|%77?‘?g
fromabout 1% to about 40% preferably from about 10%to about 35% by
wei ght of the tablet (prior to any op@i-onal filmcoating). Wen
present, a filler in the layer containing conponent (b) may be

enpl oyed in an anount ranging from about 1% to about 95% by wei ght of
t he tabl ;S)a?t?é [

hydr oxyrgﬁ) '("l%dép Whgﬁo?ma@g%fh > féérsag})l%gg@t lﬂggcf zﬂrenref%r¥%d toha1 Vi scosi ty,
e.g. vidoul aﬁ%“@ﬁeéd&}"@“brth%P |ﬂt%$'é©’élaatﬁ"ﬁﬁa§%§'2§96|9i?ﬁr tgamabout:%mm
conbi naty 4Bl befRh abbutMsh 1S Rt rgye%vpaaag Bhribl8 St i minPihaf TS

Wien present, i nder may enpl o in an anount rang |n&y rom
about 0 50%, ?fdh%.m“[%ﬁﬁ%'a‘ﬁ?rad?@%@e ?fr‘%ﬁﬁt%b%houbfhsw\‘?a valie

such as e phiticR sPOmMAYbe\Edteine ot the béﬁ@bﬁhe ﬁ@'@hﬂé’ve?a@e%ﬁlclé@de%m
filmcoati ngz?d In rrultll er. tapl ets,

t abl et s,M&[Y &Hé@%‘ﬁ‘mﬁ a’F'%l?é'Fe El‘;’ﬁ’f"‘é{m g@'“%ﬁ% 'fﬂ°W(‘é9 “l&%%ﬁ'@k‘e&tﬂ‘ y
cont ai nghd & Such Qfe&i\nhﬂes‘. uhautuejmreaampla}m&nen%eﬁ fipi a@itactichabior) @Rston N

the layer coptaini n ent y oyed in an anount
r angi ng PF B'ﬁF CTF% @'"é’@aﬁ dﬁﬁ?‘éPBV From about 0.5%to
about 15% such as 0.7%to 10% by wei ght of the tablet (prior to any

opt i onalThii tbrm tepedili taigipts” WhISA tiy ssopatof tras bpplidationi denblee tataete with an overall

cont ai ni_p Q n b) may be enployed in an amount ranging from
about 0. iz%q?ggglggﬁ?% %9 preferably fromabout 0.2%to about 10% by

wei ght GIfhett m{a‘f) ts( Wnthn?xrthé 0 36f f?'n%t ltlort Héﬂ&&oﬁﬁdllqgalets W|th an
Preferably binder 1s g yer contal ni ng  conponent
(b). Suuqvaltall efelgbmfu apamxgnatm Bltma,o m@s (2 noanprwrmtelmt@ﬁ mgmgh eswrgnmately
st ear at & mg! N AeYRLHted Rink! MMtstidts GRL e?spe%#@?drin(‘ofﬁﬁ}ltliartféblfaieg s dbfred

4000- 8000 tal c and conbinations thereof, preferab grnem um

st ear at éﬂerWeThqerég éﬁtpreparqdu.ﬁﬁdeéarmedm&gplw%ﬁwmrmﬁn RMeqiRTngmaller
rangi ng rﬁﬁlﬁﬁﬂ'&ﬁhﬂt&s Such%stgparit@ b badds. Wﬁ@frﬁﬂtﬁﬂb% rﬁdquaaﬁyshdae&%\mto

about 30 of the tabl et r to an io
oot noyhe sl 15 iabics ¢ 8700 & B BAmaEY pAbTohio 4 @t ot s
when pr &s«ellmﬂrlcaﬂielgubaiwr@mtonv@x lpreer rm%hd cormea lowen (ace @n@@mewtth éa)mrﬂﬁgel

b | g b 9 baou
or of or ang s P oRsRt Hioad B0 28 st b By ol e B Cop g et
(prior teg aipsepeighiral ddneatercoaapprgyimatdlyeaquplrapd @nt frona 1lafiteidoemt i n

the layer containing conponent (b) may be enployed in an anount
rangi ng fromabout 0.1%to about 5% preferably from about 0.5%to

about 3%refgtablyemyliipagiculales hayd aegonfrpliedoielense gpatingpBpesifisally, iifl anmixture of

coat i Ng)myifigaficaiafk! %onﬁﬂ?ﬂ‘ﬁen’)t“%) Cand 'ﬁmﬁéﬂéfni eth)i Mard h@sb@Yahe respective
containin nmponent (a). Preferabl ayer contal ni ng conponent

(b) contralﬁmﬂm@tqsmpé'amd'fﬁerﬁm ﬁ@trﬁﬁ?%fﬂ%asemqaws iR grdes ke grovide different
di si nt egloAfdied irsleddedpofigd. t hout | imtation, carboxynethyl cellul ose

cal cium (CMCCa), carboxynethyl cel |l ul ose sodi um (CMC-Na), crosslinked
PVP (e.g. CROSPOVI DONE, POLYPLASDONE or KOLLIDON XL), alginic acid,
sodi um Eé.&gq@%@n@é‘ld guar gum nost WO 2010/ 033954PCT/ U82009/ 057750 -
18 - prféferabl i’ crossli nked PVP QCROSPO\/ cr.ossl i nked

(Ac-Di L RIosERYRE Ry PS KSR ‘NI&‘%@’PWWEE"%H%I“*ERP[WB)TWAGF%st

preferr eal.oa\vaaammegaanéedl Fereli, 08 8éfinall asl aMd3surerc? ey ratel andRvidantof abtive
di si nt egr ant. i.s n_an_anmun

Toog s udhgtaten nelitegorze e syBReitErefiondurichetist tolrbdfe affinglingen o
per cent dyedudageformghtThedicagaitbiityrod gharmiaoceuticel onal fixexpdosercambination of the

CORL T NG o kPRl omoblis bl el G 8388 o Bsidhons, 7

mul til ayer articular 1n bi PRenl® a
di si nt edestrfixet ﬂosm@omtawpnbmtm rifergnesolfrpe dese cofrbinatiay) fbmmtph@yr@d in

administered orally to the subjects, and plasma samples are collected over time. The plasma



The pharnmaceutical oral fixed dose conbinations of the present

i nvention lL.ayer or nultilayer, such as bilayer,

phar naceut?égpmg]?%sffi xed dose combi nations of suitabl gchﬁ&é@éfg%ﬂao
(e.g.an average hardness rangi ng fromabout 250 N to about 300 N for
bi |l ayer forns). Such an average hardrné8s is determned prior to the
application of any filmcoating on the pharnmaceutical oral fixed dose
conbi nations. Hardness may be neasured according to a process

descri begdpipbsHi€a e%&reoﬁ’mraﬁ&pa%@d.ﬁne zn&m%méh p@tg@sna&lﬂeom a@son
test enpl oys appar at us consi sti ng &EOSI n ch

oves  { JRAVERITEHEN 14BN IR ST CaBGe AT TR ALPIEVEH VA s fostBnd”

Fﬁr pendigfératce fémulEorl 4rRdn the am‘a umeyraﬁe Plasma @endehtistitinvg. timé b@ases of
e jaws

L ot - CAHI) b Bedertene B Eianee PR ublTe R B ek oeh bt is e

of one NewhOOD arr:d' m’idglahﬁdétshblﬂd lﬂlla:mhm et \@5e Dbtditing binsquivatence aetiveen test
t t
the_di r cERrEie e PRAUES R el el Bt R etE o ebher GR08 RN e

f or exanpe ezsult OanrebbepdicRdsupriosi. are expressed in terns of the rrean
m ni nrum and maxi mum val ues (in Newtons) of the force needed to cr ush
the tablets. A preferred enbodi nent of this invention is directed to
phar mac dn@neambogment, iheeharmassutiea aral foeadi dope combinaiion ob thejAresspbigyengon
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It is preferred that component (b) is present in an amount ranging from 1 to 20 mg, such as
2.5 to 10 mg, more preferably 5 mg to 10 mg, per unit dosage form, in particular 5 or 10 mg.

The weight ratio of component (a) to component (b) preferably ranges of from 1:0.001 to 1:5,
more preferably of from 1:0.5 to 1:4 or of from 1:0.03 to 1:0.07, most preferably of from
1:0.05 fo 1:0.01 based on the free bases of (a) and (b).

Most preferably, components (&) and (b), are used in amounts of 75/1 mg, 75/5 mg, 150/10
mg, 300/1 mg, 300/5 mg or 300/10 mg, most preferably 300/5 or 300/10 mg of (a)/(b), based
on the free base of (a) and {b). In one embodiment it is preferred to use a high drug load
using 300 mg of (a) and/or 10 mg of (b), most preferably 300/10 mg of (a)/(b).
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When using salts, such as the hemifumarate for component (a} and/or such as the besylate
for component {b), the ratios and amounts above mentioned will be adapted accordingly.

The pharmaceutical oral fixed dose combination according to the present invention needs to
be selected appropriately to show the desired disselution profile. Unexpectedly it was found
that the pharmaceutical oral fixed dose combinations achieve the desired dissolution profile
by using a disintegrant in an amount of 2 to 15 %, such as 2 to 12%, such as 4, 7 or 10%, by
weight of the tablet, said percentage of weight being defined prior to any optional film
coating. In particular, the disintegrant is crospovidone.

Typically, the pharmaceutical oral fixed dose combination is a solid dosage form, such as a
mono-layer or a multilayer, such as a bi-layer, tablet.

Thus, in one embodiment, the pharmaceutical oral fixed dose combination of the present
invention is in the form of a monolayer. Monolayers according to the present invention can
be manufactured by methods known in the art, for example by a method comprising the
steps of (1) granulating component {a) with at least one pharmaceutically acceptable
additive, optionally in the presence of a granulation liquid, to form an Aliskiren granulate; (2)
granulating component (b} with at least one pharmaceutically acceptable additive, for
example by roller compaction, to form an Amledipine granulate; (3} optionally drying resulting
respective granulates; (4) sieving respective granulates; (5) optionally mixing the respective
granulates with outer phase excipients; (6) mixing respective granulates; (7) screening the
material from step (6); (8) optionaliy, blending the obtained sieved material from (7) together
with further pharmaceutically acceptable additives; (9) compressing the blend from {8) to
form a monolayer tabiet and (10) optionally, film coating the obtained monolayer tablet. The
respective granulates can be prepared using wet or dry granulation. Examples for wet
granulation are agueous or organic wet granulation, in particular organic wet granulation as
described below. Preferred examples of dry granulation include roller compaction as
described e.g. below. Dry granulation methods are preferred since these circumvent the use
of solvents and avoid additional drying steps. In one embodiment component (a) is wet-
granulated. In particular, component (b} is granulated by roller compaction.
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In another embodiment, the pharmaceutical oral fixed dose combination of the present
invention is designed in such a way that components (a) and (b) are physically separated.
Typical technologies and formulation principles for pharmaceutical oral fixed dose
combinations capable to match the required dissolution profile according to the present
invention include multilayer tablets, such as bilayer tablets.

Thus, in another embodiment, the present invention relates to a pharmaceutical oral fixed
dose combination in the form of a multilayer, such as a bilayer, tablet.

Multitayer, such as bilayer, tablets according to the present invention are characterized in
that a layer contains component (a) and another layer containg component (b).

Multilayer tablets, in particular bilayer tablets can be manufactured by methods known in the
art, in particular, the methods described for preparing the individual tablets containing either
component (a) or component (b). Preferably, each of the layers can be prepared using wet
or dry granulation. Examples for wet granulation are aqueous or organic wet granulation, in
particular organic wet granulation as described below. Preferred examples of dry granulation
include roller compaction as described e.g. below. Dry granulation methods are prefesred
since these circumvent the use of solvents and avoid additional drying steps. For the
mulitilayer tablet, in particular bilayer tablet, according to the present invention, the individual
layers can be prepared by the same or different processes for example one layer can be
prepared by wet granulation and the second layer can be prepared by roller compaction or,
most preferably, both layers can be prepared using roller compaction.

Bilayers according to the present invention can be manufactured by methods known in the
art, for example by a method comprising the steps of (1) granulating component (a) with at
least one pharmaceutically acceptable additives, optionally in the presence of a granulation
liquid, to form an Aliskiren granulate; (2) granulating component (b) with at least one
pharmaceutically acceptable additives to form an Amlodipine granulate; (3) optionally drying
resulting respective granulates; (4) sieving respective granulates; (5) optionally mixing the
respective granulates with outer phase excipients; and (6) compressing the Amlodipine
granulates and the Aliskiren granulates together to form a bilayer tablet.
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Cr 0SPOVIiHIKHABE $hdtdHa); 32)r&HlilARE the blended material from step (1) in the presence of a
granulation liguid, for example an alcohol liquid such as ethanol, isopropanol or
combinations thereof, optionally in the presence of an alcohol solution of further
pharmaceutically acceptable additives, to form an Aliskiren granulate, such as an Aliskiren
ethanol granulate. The resulting Aliskiren granulate can then be treated following the
method, comprising the steps of: (1) kneading; (2) screening; (3) drying and (4) screening.

The Amlodipine granulate can be prepared by following the method, comprising the steps
of: (1) mixing Amiodipine and pharmaceutically acceptable additives, to form a blended
material; {2) sieving the blended material; (3) mixing further excipients; (4) compacting the
material obtained from step (3), by roller compaction, and screening, to form an Amlodipine
granulate.

The granulation liquid used to form the Aliskiren granulate can be any liquid or liquid mixture
well-known in the granulation art such as ethanol or a mixture of ethanot and isopropanot,
said mixtures may contain a binder, such as those described herein. A preferred mixture of
ethanol and isopropano! ranges from about 50/50 to about 99/1 (% w/w), most preferably it is
about 95/5 (% wiw).

The respective Aliskiren and Amlodipine granulates are referred to as the inner phase. In a
further step of the methods above described, further pharmaceutically acceptable additives
may be added to the Aliskiren granulates andfor the Amlodipine granulates. This is
described as adding additives in the outer phase. Thus, the additives may be distributed
partly in the granulate (in the inner phase) and partly in the outer phase. Filler, lubricant and
glidant {if present), more preferably lubricant, can be distributed partly in the inner and partly
in the outer phase, binder (if present) is preferably only part of the inner phase.

Optionally, the methods describe above comprise the step of film coating the monolayer or
multilayer, such as bilayer, tablet. Film coating can be accomplished using any suitable
means. Suitable film coatings are known and commercially available or can be made
according to known methods. Typically the film coating material is a polymeric film coating
material comprising materials such as hydroxypropylmethyt celiulose, polyethylene glycol,



Col | oi dal silicon dioxide3.60didant Magnesi um st earat el4. 60Lubri cant
Total cor ei ght987.00 Filmcoating (Pale Yell ow r

whi t e25. 12\‘—4’?&@%@%@ pol ymer Opadry yell ow0. 83Fi | m cd&ﬂ%@‘%@%ﬁ@er
Qpadry red0. O4Fi | mcoating polyner Total filmcoated tablet

wei ght 1013. 00 *Corresponds to 300 ngibpase **Renoved during

processing ***Corresponds to 10 ng base Hardness [N] (nean)
Friability 10St. 16.5g 500U.[%9 Disintegration tinme in mn Exanple

2-2 I lid =YWL o}

ar anul atae A SUORRE yplel SR bedfo RfarehSioBhicf ) S rAeach

M cr ocr yevdd a e qagting thakranges. femmabeid Afe to about 6% by weight of the film-coated
tablet.

During the manufacturing processes above described, the temperature and moisture of the
work room are carefully controlled. In particular, the temperature is preferably up to 25 °C
and/or the relative humidity is preferably up to 60%, such as up to 55%. In addition, any
intermediate or final material obtained during the manufacturing process is stored,
preferably, in a sealed polybag inside a heat sealed aluminium bag. Preferably, the
manufacturing process is carried out at a temperature of 15 to 25 °C. Itis also preferred
that he relative humidity is 40 to 55%. Controlling these parameters is advantageous in
order to avoid any undesired degradation products.

Attention is drawn to the numerous known methods of granulating, drying, sieving,
compressing and blending employed in the art, e.g., spray granulation in a fluidized bed,
wet granulation in a high-shear mixer, meit 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 active ingredient and pharmaceufically acceptable additives are dispatched to a
suitable vessel such as a diffusion blender or diffusion mixer. The sieving steps can be
accomplished using any suitable means, e.g. using oscillating sieving. The screening
steps can be accomplished using any suitable means. The compacting steps can be
accomplished using any suitable means. Typically compacting is accomplished using a
roller compactor with a compaction force ranging from about 10 kN to about 60 kN,
preferably about 35 kN. Compaction may also be carried out by slugging the blended
powders into large tablets that are then size-reduced. The blending of steps can be
accomplished using any suitable means. Preferably the milled material is blended, often
with a pharmaceutically accepiable additive such as a lubricant, in a diffusion blender.

Pharmaceutically acceptable additives suitable for use tablets according to the present
invention include, without limitation, diluents or fillers, disintegrants, glidants, lubricants,
binders, colorants and combinations thereof. Preferred pharmaceutically acceptable
additives include fillers and binders. The amount of each additive in a pharmaceutical oral

fixed dose combination may vary within ranges conventional in the art.
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mannitol, sucrose or other sugars or sugar derivatives, Calcium hydrogen %osph te, low-
substituted hydroxypropyl cellulose, hydroxyethyl cellulose, hydroxypropyl methyl celiulose,
and combinations thereof, preferably, microcrystalline cellulose, e.g., products available
under the registered trade marks AVICEL, FILTRAK, HEWETEN or PHARMACEL. When
present, a filler may be employed in an amount ranging from about 1% to about 40%,
preferably from about 10% to about 30% by weight of the tablet (prior to any optional film

coating).

Preferably, multitayer tablets, in particular bilayer tablets, contain a filler, when present, in
both layers. When present, a filler in the layer containing component (a) may be employed in
an amount ranging from about 1% to about 40%, preferably from about 10% to about 30%
by weight of the tablet (prior to any optional film coating). When present, a filler in the layer
containing component (b) may be employed in an amount ranging from about 1% to about
40%, preferably from about 10% to about 30% by weight of the tablet (prior to any optional
film coating).

Suitable diluents are for example dicalcium phosphate, calcium suifate, lactose or sucrose or
other disaccharides, cellulose, cellulose derivatives, such as microcrystalline cellulose,
kaolin, mannitol, dry starch, glucose or other monosaccharides, dexirin or other
polysaccharides, or mixtures thereof. When present, a diluent may be employed in an
amount ranging from about 1% to about 60%, preferably from about 10% to about 556% by
weight of the tablet (prior to any optional film coating).

Preferably, multilayer tablets, in particular bilayer tablets, contain a diluent in both layers.
When present, a diluent in the layer containing component (a) may be employed in an
amount ranging from about 1% to about 40%, preferably from about 10% to about 35% by
weight of the tablet (prior to any optional film coating). When present, a filler in the layer
containing component (b) may be employed in an amount ranging from about 1% to about
95% 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 PVPA0F, polyethylene glycois (PEG), e.g., PEG 4000, hydroxypropylmethyi cellulose,
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K 30 or PVYPS0F. When present, a binder may be employed in an amount ranging from
about 0.1% to about 20%, preferably from about 0.5% to about 15%, such as 0.7% to 5%,
by weight of the tablet (prior to any optional film coating).

In muititayer tablets, in particular in bilayer tablets, when present, the layer containing
component (a) preferably contains the binder in the internal phase. When present, a binder
in the layer containing component (a) may be employed in an amount ranging from about
0.1% to about 20%, preferably from about 0.5% to about 15%, such as 0.7% to 10%, by
weight of the tabiet (prior to any optional film coating). When present, a binder in the layer
containing component (b) may be employed in an amount ranging from about 0.1% to
about 20%, preferably from about 0.2% to about 10% by weight of the tablet (prior to any
optional film ceating). Preferably, the binder is omitted in the layer containing component

(b).

Suitable lubricants include, without limitation, magnesium stearate, aluminum or calcium
silicate, stearic acid, cutina, PEG 4000-8000, talc and combinations thereof, preferably
magnesium stearate. When present, a lubricant may be employed in an amount ranging
from about 0.1% to about 5%, preferably from about 0.5% to about 3%, by weight of the
tablet (prior to any optional film coating).

In multilayer tablets, in particuiar in bilayer {ablets, when present, a iubricant in the layer
containing component (@) may be employed in an amount ranging from about 0.1% to
about 5%, preferably from about 0.5% to about 3%, by weight of the tablet (prior o any
optional film coating). When present, a lubricant in the layer containing component (b} may
be employed in an amount ranging from about 0.1% to about 5%, preferably from about
0.5% to aboui 3%, by weight of the tablet (prior to any optional film coating). Preferably, the
lubricant is omitted in the layer containing component (a). Preferably, the layer containing
component (b) contains the lubricant in the internal phase.

Suitable disintegrants include, without limitation, carboxymethylcelivlose calcium (CMC-
Ca), carboxymethylceliulose sodium {CMC-Na), crosslinked PVP (e.g. CROSPOVIDONE,
POLYPLASDONE or KOLLIDON XL), alginic acid, sodium alginate and guar gum, most
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%, such as of 2 to 12%, such as at least 4, 7 or 10%, by weight of the tablet, said
percentage of weight being defined prior to any optional film coating. In particular, the
disintegrant is crospovidone.

In multilayer tablets, in particular in bilayer tablets, when present, a disintegrant in the layer
containing component (a) may be employed in an amount ranging from about 0.5% to
about 20%, preferably from about 1% to about 15%, by weight of the tablet (prior to any
optional film coating). When present, a disintegrant in the layer containing component (b)
may be employed In an amount ranging from about 1% to about 20%, preferably from
about 2% to about 10%, by weight of the tablet (prior to any optional film coating).
Preferably both layers contain a disintegrant.

Suitable glidants include, without limitation, colloidal silicon dioxide (e.g., Aerosil 200},
magnesium frisilicate, powdered cellulose, starch, taic and combinations thereof. When
present, a glidant may be employed in an amount ranging from about 0.05% to about 5%,
preferably from about 0.1% to about 1%, by weight of the tablet {prior to any optional film
coating).

In multilayer tablets, in particular in bilayer tablets, when present, a glidant in the layer
containing component {a) may be employed in an amount ranging from about 0.05% to
about 5%, preferably from about 0.1% to about 1%, by weight of the tablet (prior to any
optional film coating). When present, a disintegrant in the layer containing component (b)
may be employed in an amount ranging from about 0.05% to about 5%, preferably from
about 0.1% to about 1%, by weight of the {ablet (prior {o any optional film coating).
Preferably, the glidant is omitted in the layer containing component (b).

The pharmaceutical oral fixed dose combinations of the first embodiment of the invention are
monolayer or multilayer, such a 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.
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Sufficient stability to achieve a reasonable shelf life is achieved; and
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» Sulfonic ester or Michael addition degradation products, detected up to 12 month time-
point, are below 150 ppm.

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
combination may be produced by working up components as defined herein above in the
appropriate amounts, to form unit pharmaceutical oral fixed dose combinations.

The pharmaceutical oral fixed dose combinations of the present invention are useful for
lowering the blood pressure, either systolic or diastolic or both. The conditions for which the
instant invention is useful include, without limitation, hypertension (whether of the malignant,
essential, reno-vascular, diabetic, isolated systolic, or other secondary type), congestive
heart failure, angina (whether stable or unstable), myocardial infarction, artherosclerosis,
diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency, peripheral vascular
disease, left ventricular hypertrophy, cognitive dysfunction (such as Alzheimer’s) and stroke,
headache and chronic heart failure.

The present invention likewise relates to a method of treating hypertension (whether of the
malignant, essential, reno-vascular, diabetic, isolated systolic, or other secondary type),
congestive heart failure, angina (whether stable or unstable), myocardial infarction,
artherosclerosis, diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency,
peripheral vascular disease, left ventricular hypertrophy, cognitive dysfunction, e.g.,
Alzheimer's, stroke, headache and chronic heart failure comprising administering to an
animal, including human patient, in need of such treatment a therapeutically effective
pharmaceutical oral fixed dose combination according to the present invention.

The present invention likewise relates to the use of a pharmaceutical oral fixed dose
combination according to the present invention for the manufacture of a medicament for the
treatment of hypertension (whether of the malignant, essential, reno-vascular, diabetic,
isolated systolic, or other secondary type), congestive heart failure, angina {whether stable
or unstable), myocardial infarction, artheroscierosis, 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.
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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.

Ultimately, the exact dose of the active agent and the particular formulation to be
administered depend on a number of factors, e.g., the condition to be treated, the desired
duration of the treatment and the rate of release of the active agent. For example, the
amount of the active agent required and the release rate thereof may be determined on the
basis of known in vitro or in vivo techniques, determining how long a particular active agent
concentration in the blood plasma remains at an acceptable level for a therapeutic effect.
The above description fully discloses the invention including preferred embodiments
thereof. Modifications and improvements of the embodiments specifically disclosed herein
are within the scope of the following claims. Without further elaboration, it is believed that
one skilled in the art can, using the preceding description, utilize the present invention to its
fullest extent. Therefore, the Examples herein are to be construed as merely illustrative

and not a limitation of the scope of the present invention in any way.



- 29 - Exanple 2.2 Dissolution profile of Aliskiren at pH 2 after
mn Diss | file of Aliskiren at pH 2 after ZOIJPT.HI N
Di ssol utig‘hk&%p@@f%g)of Aliskiren at pH 2 after 30 mn S2009/057750

-22.

Example 1: Bilayer Tablet Formulations

The components of the Amlodipine layer were mixed, granulated and compressed as
described herein. The aliskiren layer was filled into an eccentric tablet press for all bilayer
variants and compressed with a compression force of <2.5kN, The amlodipine layer was
added on top of the aliskiren layer and then the tablet core was compressed between 16-
36kN to obtain a bilayer tablet core.

Example 1.1- Bi-layer tablet. Ethanol aliskiren granulation

ingredient Amount (mg) Function

per tablet
Aliskiren ethanol granulate
Aliskiren hemifumarate 331.50* Active substance
Microcrystalline ceflulose 180.50 Diluent
Crogpovidone 28.40 Disintegrant
Povidone 24,00 Binder
Ethanatl with 5% isopropanol** Granulating salvent
Total Aliskiren granules 564.40
Layer 1: Aliskiren hemifumarate
Aliskiren ethanol granules 564.40" Active substance
Microcrystalline cellulose 37.20 Diluent
Crospovidone 68.00 Disintegrant
Colloidal silicon dioxide 3.60 Glidant
Magnesium stearate 6.80 Lubricant
Layer 1 total weight 680.00
Layer 2: Amlodipine besylate
Amlodipine besylate 13.87** Active substance
Microcrystalline cellulose 279.03 Diluent
Sodium starch glycolate 6.00 Disintegrant
Iron oxide yellow 0.20 Colorant
Magnesium stearate 0.90 Lubricant
Layer 2 total weight 300.00
Total core tablet weight 980.00
Film-coating (yellow)
Opadry white 20.28 Film-coating polymer
Opadry yellow 5.72 Fiim-coating polymer

Total film-coated tablet weight 10086.00

10

*Corresponds to 300 mg base
**Removed during processing
***Corresponds to 10 mg base
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Example 2: Ethanol Granulation Monolayer Tablet Formulations

Example 2-1

Ingredient Amount {mg) Function
per tablet

Aliskiren ethanol granulate
Aliskiren hemifumarate 331.50* Active substance
Microcrystalline cellulose 180.50 Diluent
Crospovidone 28.40 Disintegrant
Povidone 24.00 Binder
Ethanol with 5% isopropanol*™ Granulating solvent
Total Aliskiren granules 564.40
Amlodipine granulate
Amlodipine besylate 13.87* Active substance
Microcrystalline celiulose 286.23 Diluent
Crospovidone 6.00 Disintegrant
Magnesium stearate 0.30 L.ubricant
Total Amlodipine granules 306.40
External phase exciplents
Microcrystalline cellulose 30.00 Diluent
Crospovidone 68.00 Disintegrant
Colloidal silicon dioxide 3.60 Glidant
Magnesium stearate 14.60 Lubricant
Total core tablet weight 987.00
Film-coating (Pale Yellow)
Opadry white 2513 Film-coating polymer
Opadry yellow 0.83 Film-coating polymer
QOpadry red 0.04 Film-coating polymer

Total film-coated tablet weight 1013.00
*Corresponds to 300 mg base
*Removed during processing
»*Corresponds to 10 mg base
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Example 2-2
Ingredient Amount {mg) Function
per tablet

Aliskiren ethanol granulate
Aliskiren hemifumarate 331.50% Active substance
Microcrystalline cellulose 180.50 Diluent
Crospovidone 28.40 Disintegrant
Povidone 24.00 Binder
Ethanol with 5% isopropanol** Granulating solvent
Total Aliskiren granules 564.40
Amledipine granulate
Amlodipine besylate 13.87** Active substance
Microcrystalline cellulose 286.23 Diluent
Crospovidone 6.00 Disintegrant
Magnesium stearate 0.30 Lubricant
Total Amlodipine granules 306.40
External phase excipients
Microcrystalline cellulose 30.00 Diluent
Crospovidone 34.00 Disintegrant
Colloida! silicon dioxide 3.60 Glidant
Magnesium stearate 14.60 Lubricant
Total core tablat weight 953.00
Film-coating (Pale Yellow)
Opadry white 2513 Film-coating polymer
Opadry yeliow 0.83 Film-coating polymer
Opadry red 0.04 Film-coating polymer
Total film-coated tablet weight 979.00

*Corresponds to 300 mg base
**Removed during processing
**Corresponds to 10 mg base
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Exanpl e : O%ﬁ%?%ﬁfENCE TESTI NG The bioavailability o?PCfrH'@mwmﬂgw
pharmaceutical oral fixed dose conbi nations of the present invention
was conpared with that of the correspphdi ng free dose conbi nations.
The test (fixed dose conbination) and the reference (free dose

conbi nati on) dosage forns were adm nistered orally to the subjects,
and plasma sanples were collected over a 48-hour tinme period. The

pl asma sanpl es were anal yzed for concentration of Anl odi pi ne and

Ali ski r epgrdpledd NY(inead) conpani son was performed on the maxi mum pl asma
concent r tibKiRty (§BmElsachi eved with the test and reference and on the
area undgpotlpg) pl asna conct¥tr ation vs. tinme curve (AUC). A fixed
dose conipigraédratoraimédni skifen and Anl odi pi ne (300/10 ng) nade in
accordanggnw th the pr esent*#nventi on was conpared with a free dose
conbi nation of 10 ng Am odi pi ne and 300ng Aliskiren tablets in an
open-| abel, random zed, single dose, three period, crossover study in
heal t hy human vol unteers. The bioavailability of the fixed dose

conbi nation tabl ets of Am odi pine and Aliskiren were conpared with

t he frecExampe 28nbi nation, and the 90% confidence interval for AUC

and Chmax ratios were within the interval of 0.80-1.25 for Aliskiren
and Anl adi pi ne, rpcppm‘i\u:Jy_ Aliskiren 9% Cl

ingredient Amount {mg) Function

per tablet
Aliskiren ethanol granulate
Aliskiren hemifurnarate 331.50* Active substance
Microcrystalline cellulose 180.50 Dituent
Crospovidone 28.40 Disintegrant
Povidone 24.00 Binder
Ethanol with 5% isopropanol™ Granulating solvent
Total Aliskiren granules 564.40
Amiodipine granulate
Amilodipine besylate 13.87 Aclive substance
Microcrystalline cellulose 286.23 Diluent
Crospovidone 6.00 Disintegrant
Magnesium stearate 0.30 Lubricant
Total Amlodipine granules 306.40
External phase excipients
Microcrystalline celluiose 30.00 Diluent
Crospovidone 5.00 Disintegrant
Colloidal silicon dioxide 3.60 Glidant
Magnesium stearate 14.60 Lubricant
Total core tablet weight 924.00
Film-coating (Pale Yellow)
Opadry white 25.13 Film-coating polymer
Opadry yellow 0.83 Film-coating polymer
Opadry red 0.04 Film-coating polymer

Total film-coated tablet weight 850.00
*Corresponds to 300 mg base
**Removed during processing
*Corresponds to 10 mg base
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Example : DISSOLUTION TESTING

The dissolution property of the formulations in accordance with the present invention were
confirmed as follows.

The assembly consists of the following: a covered vessel made of glass or other inert,
transparent material; a motor, and a paddle formed from a blade and shaft as the stirring
element. 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. lfs sides are flanged at the top. A fitted
cover may be used to retard evaporation.

The shaft is positioned so that its axis is not more than 2 mm at any point from the vertical
axis of the vessel and rotates smoothly without significant wobble. The vertical center line of
the blade passes through the axis of the shaft so that the bottom of the biade is flush with
the bottom of the shaft. The distance of 25 £ 2 mm between the blade and the inside bottom
of the vessel is maintained during the test. The metallic or suitably inert, rigid blade and shaft
comprise a single entity. A suitable two-part detachable 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.

500mL of the Dissolution Medium* is placed in the vessel of the apparatus, the apparatus is
assembled, the Dissolution Medium is equilibrated to 37 £ 0.5°, and the thermometer is
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removed. 1 dosage form (e.g. tablet or capsule) is placed on the apparatus, taking care to
exclude air bubbles from the surface of the dosage-form unit, and immediately the apparatus
is operated at a rate of 100+3rpm. Within the time interval specified (e.g. 10, 20, 30, 45, 60,
90 and 120 min.), or at each of the times stated, a specimen(> 1 ml) is withdrawn from a
zone midway between the surface of the Dissolution Medium and the top of the rotating
blade, not less than 1 cm from the vessel wall. [NOTE- the aliquots withdrawn for analysis
are replaced with equal volumes of fresh Dissolution Mediums at 37° or, where it can be
shown that replacement of the medium is not necessary, the volume change is corrected in
the calculation. The vessel is kept covered for the duration of the test, and the temperature
of the mixture under test at suitable times is verified.} . The specimen is filtered through a
suitable filter, e.g. a 0.45 um PVDF filter (Millipore} and the first mis (2 to 3 ml) of the filtrate
are discarded. The analysis is performed by HPLC or UV detection. The test is repeated at
least 6 times. with additional dosage form units.
« Dissolution medium for pH 2: solution obtained by dissolving 0.85ml of hydrochloric acid
in 1L of deionized water)

The examples of tablets prepared according to the present invention all had the required
dissolution characteristics as set forth in the claims of the present invention. The resulfs are
shown in the tables below:
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Example 1.1
Dissolution Dissolution Dissolution Dissolution Dissolution
profile of profile of profile of profile of profile of
Aliskiren at pH 2 AliskirenatpH 2  AliskirenatpH 2 AliskirenatpH2  Aliskiren at pH 2
after 10 min after 20 min after 30 min after 45 min after 60 min
28 56 79 100 100
Dissolution Dissolution Dissolution Dissolution Dissolution
profile of profile of profile of profile of profile of
Amlodipine Amlodipine atpH  Amlodipine at pH  Amlodipine at pH  Amlodipine at pH
at pH 2 after 10 2 after 20 min 2 after 30 min 2 after 45 min 2 after 60 min
min
97 98 99 100 100
Example 2.1
Dissolution Dissolution Dissolution Dissolution Dissolution
profile of profile of profile of profile of profile of
AliskirenatpH 2  AliskirenatpH2  AliskirenatpH2  AliskirenatpH2  Aliskiren at pH 2
after 10 min after 20 min after 30 min after 45 min after 60 min
52 a3 101 102 102
Dissolution Dissolution Dissolution Dissolution Dissolution
profile of profile of profite of profile of profile of
Amlodipine Amlodipine at pH  Amlodipineat pH  Amlodipine atpH  Amlodipine at pH
at pH 2 after 10 2 after 20 min 2 after 30 min 2 after 45 min 2 after 60 min
min
45 87 95 a6 96
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Example 2.2
Dissolution Dissolution Dissolution Dissolution Dissolution
profite of profile of prefile of profile of profile of
Aliskiren atpH2  AliskirenatpH2  AliskirenatpH2 - Aliskiren atpH2  Aliskiren atpH 2
after 10 min after 20 min after 30 min after 45 min after 60 min
36 68 95 102 102
Dissolution Disgolution Dissolution Dissolution Dissolution
profile of profile of profile of profile of profile of
Amlodipine Amlodipine atpH  Amilodipine atpH Amlodipine at pH  Amlodipine at pH
at pH 2 after 10 2 after 20 min 2 after 30 min 2 after 45 min 2 after 60 min
min
33 61 86 23 93
Example 2.3
Dissolution Dissolution Dissolution Dissolution Dissolution
profile of profile of profile of profile of profile of
MiskirenatpH 2  AliskirenatpH2  AliskirenatpH2  AliskirenatpH2  Aliskiren at pH 2
after 10 min after 20 min after 30 min after 45 min after 60 min
29 59 85 101 101
Dissolution Dissolution Dissolution Dissolution Dissolution
profile of profile of profite of profile of prafile of
Amlodipine Amlodipine atpH  Amlodipine atpH  Amlodipine atpH  Amlodipine at pH
at pH 2 after 10 2 after 20 min 2 after 30 min 2 after 45 min 2 after 60 min
min
26 53 77 93 93
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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 Amilodipine and
Aliskiren, Sfatistical 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).

A fixed dose combination of Aliskiren and Amlodipine (300/10 mg) made in accordance
with the present invention was compared with a free dose combination of 10 mg
Amlodipine and 300mg 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 Amlodipine 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 Amlodipine, respectively.

Type of BE Aliskiren % Cl Aliskiren % Cl Amlodipine % Cl Amiodipine % Ci
study mean {90%) mean {80%) mean AUC (80%) mean (80%})
AUC AuC Cmax Cmax ratio AUC Cmax ratio Cmax
ratio ratio (AUCInf)
(AUCINf)
Example 1.1 0.80 0.82 - 0.90 0.77 - 1.02 0.99- 1.08 1.04-
n= 51 subjects 0.98 1.06 1.06 1.11
Example 2.1 (.96 0.87 - 0.96 0.82 - 1.01 0.97- 1.03 1.00-
n= §1 subjects 1.05 1.13 ' 1.05 1.07
Example 2.2 0.93 0.85-1,02 0.88 0.75- 0.99 0.96- 0.89 0.96-
n= 51 subjects 1.04 1.03 1.03
Example 2.3 0.93 0.85-1.02 0.87 0.74- 1.01 0.98- 1.03 0.99-

n= 51 subjects 1.02 1.05 1.06




1.05 1.06 - 31- THE CLAI M5 DEFI NI Ng THE | NVENTI ON ARE AS FOLLOWE:
A pharmaceutical oral fixed dose conbination In the formof a
nonol ayer tablet, conprising a) a therapeutically effective anmbunt of

al I skiren, .or. a pharnmaceutical l t e sal eof, preferably
t he hem'f*ﬁﬁrédﬁé?% ég%m%fﬁgf'Mﬁwgﬁgpgwéeffective anount
of arnlodi pine, or a pharmaceutically acceptable salt thereof,

preferably the besytale salt thereof, a disintegrant, in an anount o{
2 to 15 % by Achgwinasputiged opaliixed dass; gembination e dpig g %F‘%%ﬁ% ablet,

bei ng defi ned &ﬁb@lf*ﬂ o any optional filmcoaling, wherein the
pharmaceutical oral Tixed dose conbi nation shows an in vitro ,
di ssol uti on o#) conpotisrippedicaty &Esdive amgentapt alsliterni flude Phafmagndisaly
or less after 20 mi : | R b e Bfats SaPPRAME, (D)
of 50 % or nore af %&@%bl&%ﬁﬁ#@g?bﬁ%ﬁ 7‘?%%%%% after 30 m nutes at
pH 2. 2. A phabhmacedat thempatiaalyf elfectivéosmonnt of diriedipinec oai anpharmaceutically

wherein alisklren Ls_LQ. '-f&éqﬂ?t fhereof. A

phar maceut i cal ora?&éﬁ%@Q%&gﬁ%%Pw&ga%ﬁ{)mgl ar %%rﬁg gtgiorh 2, W _

rein am ocli péine i a disintdgeafiormaofaniduntbdsy tat s Salby whightof theltathe, said

pharmaceutical oral fi d ; r%i at i | - .

e me 1 to 3, wneriel B S B R Ry ModprdMn ARy,

obt ai nabl e bywheteirgrthaupbanmameitical oral fixed dose combinalion shows an in vitro
dissolution of componenl {8} of 60% or less after 10 minutes and 98% or less after
20 minutss, and a dissolution profile of component (b} of 50 % or more after 20

minutes, and 70% or more aller 30 minutes at o 2.

2. A pharmaceutical oral fixed dose according to claim 1, wherein aliskiren is in the
form of the hemi-flumarate salt thereof.

3. A phamaceutical cral fixed dose according o clalm 1 or claim 2, wherein
amlodipine is in the form of the besylate salt thereof.

4, The pharmaceutical oral fixed dose combination according to any ohe of claims 1 to
3, wherein component {a} is in the form of a granulaie obtainable by wet granulation,

The phamaceutical oral tixed dose combination according to any one of daims 1 to
4, wherein companent (b) is in the form of a granulats obtainable by roller

th

compaction.

8. The pharmaceutical oral fixed dose combination according to any of the preceding
claims, wherein component (@) is present in an amount ranging from 75 to 300 mg

of the frea base per unil dosage form.



The pharmaceutical oral Ned dose contxpation according to any one of
claims 1 to 4, wherein conponent (b) s in the formof a granulate
obtai nabl e by roller conpaction. The pharmaceutical oral fixed dose

conbi nati on accordl ng to any of the preceding clains, whe q
conponent- ( a)Thesphiregsautican o Brrsude S?aﬁ?@%’@?o"?ﬁ“?g”%t%déa%ﬁof”hemm

the free basgepbnsitifs) AOSR9ENTIATIR amwﬁ’(?of {EdEmg RRBOB R 4fapb febalase per
fi xed dose conbination according to claim8, wherein conponent (a) Is
present in anniydesdEe BMaso ng or 300 ng, of the free base per unit
dosage form 8. The pharmaceutical oral fixed dose conbi nation
accordi ng to any one of clains 1 to 7, wherein conponent (b)

n

present an bEMbaHTaefge Ryl ﬁ"@ﬁ]@*ﬁ?&ﬂﬁmﬁj‘%é@ﬁﬁhﬂ ‘ﬂ@%‘l@@”ﬁ’z Flgima1 to
The pharmacegt hﬁﬁ}aifﬁ)g% pbiecht o588 Fobrit hﬂaﬁbmnﬁ%arngufwn tmocdoam@p%r unit
wher ei n conpohent I's present In an anount of or 10 ng, per
uni t dosage ﬂ@ﬁ&ﬁe@{m The pharnmaceutical oral fi xed dose conbl nation
according to any one of clains 1 to 9, conprising a filler. 11. The
pharmaceutical oral fixed dose conbi nation according to claim 10

wherei n Bhe The|pharmecedicakosd Prashvinse copyBlan |3eaardng Q) Ge, 8, whersin
manni tol , SHRP R h ShoSMAR'S 1S b Y@higY Ber uliPdEdaydiorm,
hydr ogen phos&ﬂg‘gn&{tl@tvf?%st?t ut ed ﬁydroxypgopy P | ul ose, ¢

hydr oxyot hyl ool | ul aSo, hydroxypropyl methyl ceIIquse and

conbi nat ygns-; F@?hgﬁﬁawﬁém!% f&@@@@ﬁ%ﬁhibﬁ%‘bo@h@éo:ﬁhé@@ afPehs of claims 1 to
conmbi nati on acc to any one of clainms 1 tc 11, conprising a

di luent 13. ?Wﬁiﬁfrﬁa%gﬁﬁﬁ cal oral fixed dose combination according
to claim12, wherein the Diluent is selected fromdical cium

phosphat e, cal ci um sul f at e, lactose or sucrose or O her
ci sacchat 1.dedhe pbmpassdcal aspl| pred 0Sa SOMPAtR Scordive 1R claigintf). tyherein the

dry starch, gswqg§geagg%§?mé¥9&}9§@ﬁuﬁg%mﬂ8§e nSHERIL L Qn&fm@bﬁ&hm sugars or

pol ysaccharl des, or m xtures thereof. 14. phar maceut i cal

al
fixed dose c@-ﬂﬂﬁfndﬁﬁw%c@?@% Trg d’fl\"é‘s@?‘“%l 5?“1‘@“@“5‘85‘13“3"3“3"??"093"
conpri sl ng achifer hy hﬁi%ilul&‘@ TVRESHY eyt BsIRIcEed @R combinations

conbi nati on accordlng Io claim 14, erein the binder is selected
from pol yvi nifiefsafy ol i cl one, polyethylene glyonls, hydroxypropyl net hyl
cel | ul ose, hydroxypropyl oetlutose, pregelatinized starch, and

conbi nati ons thereof. 10. The pharnmaceuti cal otat flxed dos

conbi nat 1%n Eb%&h@ﬁ'wmﬁyafé& d gpse campirayon acepeding ipny Q'i‘?u&f daims 1 to
| ubricant, 1 . qﬂ?mg% ical oral fixed dose conbination

accordi ng to7%f§i d%?% ere?n the lubricant is selected from
magnesi um stearate, alum numor calciurn. silicate, stearic acid,

culina, PEG H0BnSAM el Graldiea URTR IcHAIRMISn hBEWEPE 10 tlaim 12, whersin the
giluent is seleclad from dicalcium phosphate, calciim sulfate, lactoss or sucross or
other dissccharides, colidose, cellulose derivatives, Kaolin, mannitol, dry starch,
glucoss or other monoeaccharides, dextrin or other polysaccharicies, or mixtures
thoreof.

14. The gharmaceutical oral fixed dose combination according to any one of claims 1 lo
13, comprising a bindar.



18. The pharnmaceutical oral fixed dosg,conbination according to any
one of clainms 1 to 17, wherein the diSintegrant is selected from
car boxynet hyl oeI | ul ose adSm car boxyrret hyl cel | ul ose sodi um

21 gini o Boi dTe PR EALeTS! Raarioote so AT 20 ScaREIPBNa HRBC A, PETE the

oral fixed dgpgeconty nagéi@@:aaccw&hng PRI RPSHdOhe, cl a;ké!‘y?eiﬂssééﬁe 10, giycals,
conprising a glidant. 20. The pharmaceutical oral fixed

conbi nat i on BEHERRABYIEGHI SeHiIese, W‘F@P@ﬁm"@ﬂeﬁeﬂpipﬁ*awgﬁb‘“gﬁf’@ﬁ%'ﬂh and

from col | oi dglyshhiiganrdignsi de, magnesiumtrisillcate, powdered
cel | ul ose, staﬂr}ch &ﬁq e and conbi nations thereof. 21. The

pharmaceutical oral fi xed cl ose conbi nation according to any one of

cl ai s FRRLRG hé 8t a8l 1 to
fixed d(])13ée co&%?ﬁgwgrﬁgg%o@g{%ﬁo cl al mna%%n\/\ﬁ&r el n ff&%& ¢

coati ng nat eth. alompisingalufmsaitc fil m coating material conprising

mat eri al s such as hydroxypropyl nethy cel | ul ose, polyethyl ene glycol,

talc, and colorant. -34- 23, Use of the pharmaceutical oral fixed
dose comy, natiwo phavcarediiog) dral ey dowe mmb«haimamﬁngm cladm Wherherein the

treatnment O rten5|o con Stiv fail ur i ” .
myocar di al RHE ’%ﬁ*“g&?ﬁé‘}"g ?95\98&'% g%&@&?tpgmﬁré%%Fg%lgm’mumie. Stearnic
di abeti c carastigccutipapBEGy4D00eBE00, talsufrd cimbiowtiopdhembér al vascul ar

di sease, feft ventricular hypertrophy, cognitive dysfunction, stroke,
headache and chronic head failure, in particular hypertension, 24. A

TTEH;.Od f@ the ﬁﬁmd Ritied ovhl f&uﬂh:fafsérmﬂﬁrﬁdl ion(m&bra‘zz ik Rdarslogies gt’ claims 1 to
conbi nati on accor |n y .one of, c to sai t .
conpr i ng- o SPERAT dho| SEyPamnl dt | #ie HBstolEn A paR AR IoE P dpalcum.
one phar Wﬁceﬂ#w rﬂwéthyi@&lﬁmaabb@dnadﬂl tdrM@sEinE@tﬁl QiRBivi rw:gynem»apr aseguRked
of a granulation liquid, to form.an ire %?anulate

O anul | n CERPORRRYICEAUIGS. MIEHHG Ak FOUHE BASEI ARG PREEN)

acceptabl e additive to forman am ocl i p| ne granulate; (3) optionally
drying resuRing respective granulates; (4) sievi ng respective

gi enut altds; Tie) Plapriasealics) arebiixag dome oBNRAONASCHIINICYSONR fplaims 110
out er phase ﬁf“ﬁbﬁlg‘? g}?§§;@arﬁ1 Xi ng respective granul ates, (7)

screening the'ma omstep (6); (8) optionally, bl endi ng the
obt ai ned sieved materi al from(?) together with further

phar maceu i ﬁ{ﬂ &(ﬂm)% l@ngn féW\h

(8) to ?(:)Br ncg.; eyebg%aéret an t1ona (ﬁﬁ%?}? 6me%g§t |gn b ©

obt ai ned rmrsjitiaybw telskied. from colloiga s:i dioxide magnesium msslicate powderad‘
celluloss, starch, talc, and combinations thereof,

21. The pharmaceutical oral fixed dose combination according ta any one of claims 1 1o
20, comprising a flm coating.

22 The pharmaceutical orpl fixad dose combination according to daim 21, wherein the
fiim coating material ia a polymeric film coating material comprising materials such
as hydroxypropyimethy! celiulose, polyethylene glycol, ialc, and colorant.



24,

-34-

Use of the pharmaceutical oral fixed dose combination accoiding to any one of
claims 1 to 22, for the treatment of hyperension, congestive heart fallure, angina,
myocardial infarction, artherosclerosie, diabstic nephropathy, diabetic cardiac
myopathy, renal Insufficiency, peripherat vascular disgase, left venincular
hypertrophy, cognitive dysfunction, stroke, headache and chroni¢ hearl lallure, in
particutar hypertension.

A method for the preparation of @ pharmaceutical vral fixed dose combination
according to any one of claims 1 10 22, said method comprising the steps of
{1y granulating componant {a) with at least one pharmaceutically acceptable
additive, optionally in the presence of a granulation fquid, to form an aliskiren
granulate; {2) granulating component (b) with at least one pharmaceutically
acceptable additive to form an arlodiping granmdate; (3) oplicnally drying resulting
respeciive granulates; {4) sieving respective granutales; (6) optionally mixing the
respective granulales with outer phase exciplents; (6) mixing respective gramuates,
(7} screening the material from step (6); (8) optionally, biending the obtained sieved
malerial from (7) together with further pharmaceutically acceptable additives;
{8) compressing the blend from (U) to torm a monoiayer tablet and {10) optionally,
film coating the obtalned monolayer tablet.



