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unsubstituted heteroaryl, or substituted or unsubstituted acyl; or a
pharmaceutical ky accept abI e salt, ester or prodrug thereof. The invention
al so pertains fo 7-substituted 4-dedi get hylam no sancycline conpounds of
the formula H \Q:’erein R7 is subgy tyted or ynsupstituted G -C al kyl,

substituted or unjsubstituted INP ed unsubsti tut ed
phenyl, substitut or unsub et ene ubstitutéd or
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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]-



R7 is substituted or unsubstituted Cl1-C5 al kyl, substituted or

unsubsti t L.Rperi dinyl, substituted or unsubstituted tituted
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or unsubst ar maceut’l cal'l'y accept _ ester or
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rheumatoid arthritis in a subject, conprising adnm nistering to the subject
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anti bacterial activity. In one enbodi nent, the present invention provides a
met hod for treating rheumatoid arthritis in a subject, conprising

admi ni shdminisjation oftRhagnarjestical ageris viadhe prah oule ipgueiered perismil allows seif-

administration by patients. In general the development of oral fixed dose combination
formulations using certain active ingredients is challenging. When formulating oral fixed
dose combinations, it is of advantage to provide a patient-convenient dosage form that is
bioequivalent to the corresponding free dose combination of the same active ingredients in
order to save time and costs in the development of the fixed dose combination.
Development of fixed-dose combinations that are bioequivalent to the free dose combination
is challenging due to the muitiplicity of hurdles arising from pharmacokinetic and
pharmaceutical properties of the drugs sought to be combined.



wherein: Ris amno or hydrogen; andR7 is substituted or unsubstituted

al kyl, sub or unsubstituted heterocyclyl, subst
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het erocycl yl, substituted or unsubstituted phenyl, substituted or
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enbodi nent, R4 is a dial kylam no group (e.g., dinethylamno). In another
enbodi nent, R7 is substituted or unsulsstituted heteroaryl. In another
enbodi nent, R7 is substituted or unsubstituted phenyl. The phenyl R7 group
or the heteroaryl R7 group can be substituted with any substituent which
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al kyl oxycar bonyl’, carboxy, aryl carbonyl oxy, alkoxycarbonyl am no,

al koxycar bonyl oxy, aryl oxycarbonyl oxy, carboxyl ate, alkyl carbonyl,

al kyl arinisaiotewna fhe tegpyfmjodipinesnf RefdeliBehsrecticeide i P W@éﬁ“iﬂﬁ’yrﬂﬂ“) as

al kyl cahbaaylbas@bid 585 RamHeredtnédpRaialiyh pharmdcalificaliy asdeptible salt thereof,
al kenyl car bonf\a/ll[ | k car bonyl , si an nocar bon al kgl t hi ocar bonyl ,

, al kox | yl, onyl ,
phosphdtest pagfarably a besyaie,saihtheesof. AR praferably, Amipdiniie igwsadas ehesyii,
am do, Jgffithérteosul fhydryl, al kylthio, sulfate, arylthio, thiocarboxyl ate,
al kyl sul finyl, sulfonato, sulfanmoyl, sulfonam de, nitro, cyano, azido,

het erocycl yl, al kylaryl, aryl and heteroaryl. In an enbodinent, R7 is a
het er oggylbaddl stbflesubstituted with amno or fornyl. Exanples of heteroaryl
R7 noieties include, but are not limted to, furanyl, imdazolyl,

benzot hi ophenyl . benzof uranyl, quinolinyl, isoquinolinyl, pyridinyl,

oy azol D18 1508 rpleaRg Ay eraia Feleteds GIRSCess iy INRIRG Phaiackl bespiH fked
pyrrol Ydolsel@:@ﬁ)bﬁfah})@&(ﬂrwd:ght Fﬂ?é@rﬁté@t@ﬂfﬁ@} filid ahd €l ﬂdlid tlrérﬁﬁpﬁﬂ%%hﬁ c_rrggdspr} dyl,
pyrazinyl, purinyl, razo .0xazo , 1 sooxazol yl, p ridin

Dhi azol GHtsiod Bsdrsage foym inia e fad Rz sprends e desaoelorm. dhe somhinater of e

het er oadefileriRfatg a0l Rieliverpdaratbry bxhibittdye! diegn erdaqe iférnin,a pienScaudst i t ut ed
or unsubstituted al kyl. The al kyl group can be a straight or branched
chain, e.g., nethyl, ethyl, i-propyl, n-propyl, n-butyl, ibutyl, t-butyl,
pentyl, hexyl. etc. The al kyl group may also conprise aring, e.g., a
cycl oal kyl



(e.g., cyclopentyl, cyclohexyl, cyclopropyl, or cyclobutyl). The al kyl R7
group mayy jtuted with any substituent or conbi ng

substi tuenp ﬁ\%da %15 all ows the conmpound to performits i n?e%e@g?’ﬁﬁé i on.
Exanpl es of substituents include, but are not limted to, al kenyl, hal ogen,
hydr oxyl , al koxy, al kyl carbonyl oxy, alékyl oxycarbonyl, carboxy,

aryl carbonyl oxy, al koxycarbonyl am no, al koxycar bonyl oxy,

aryl oxycar bonyl oxy, carboxyl ate, al kyI car bonyl, al kyl am noacar bonyl ,

ar yI al ﬁ»'@l I Micar bonyl ,
am noall%g? a% gﬁgl ﬁQPé"reI%QQe Qﬁi eny %%1‘? e]'sd?d%éoieaf@@g ma%e?ﬁléitl yl,

am noc ailf'temermratealahq Idutatlonaofo'elejase apth mwivetoentnamskgqmtmpn@s ;ﬁ*&asatpoofiles

21 ey ¢ W PR Bron i iR SR RF e sl aretih e sl SoMiuonely, o

sul f amejther at@l dopstant orevariablerrate. cyano, azi do, heter ocycl yI al kylaryl, aryl
and heteroaryl. In certain enbodi nents, the al kyl group is substi t ut ed wth
an am no, hydroxy, carboxy, carbonyl (e.g., substituted carbonyl),

het er odyben twooor rmrylcogtpoumis trat haye different tedaase pogfitds are somiingd igypoRIps
i nclud I | uranyl ,
qui nol %r??%&é €°§§gﬁ?r§ ult 'ﬁa%g%e%%goxazofﬂkf Opﬁgﬁéggﬁgpﬁwé g'eg?gtzt E|£azol yl,
benzoi rsadwzmld}fferemt@phplamﬁdlacﬂqspbe fortn, havmmnyyl onet ofitlae mewﬂl&d iThys, the

pyr azol ' iyl azol yl,
ot e oafipbhdHs ban, e Baliner Piticeté brori¥1e 240 10 o ol palbace OAEE
enbodi rfmaohmhrbwamqﬂcongpomm)tl s pyridinyl. In anot her enbodl ment, R7 is
substituted or unsubstituted heterocyclyl. The heterocyclyl R7 group can be
substituted with any substituent which allow the tetracycline conmpound to
per f or A twoscanmpamededbsiage éerimocan exhibitpeleaseprofileb of theutwntcompaoénisiéhat biee ar e

| |
a1 kyl o BB ity paT Bl i teRERE ot B oicoRlnb bl dosags form i no,
al koxycvmeue)agr¢moqrnpca1eyt maqmdlﬁbmmyteda@se pmfﬁdoawylbatc@scraieldww asynohsoinpus”.
| kyl ' | j
1) S BERREE ol b e AP SRR ol OBty

al kenylwmpboaw(b) m|rmeagwatmmer rafel thréin campareoh@.oan (2) aipkofie Whereansony | |
hosph S
o a4 SoBorlry o HRIPPDARAL Oy cBRSSRUITS: 8 EHSRr IR BN,

al kyl SLdffcompbnemm(a‘)canat(lm), pmrfaumymposentKa))nannuujfiedmothedeleeyedwcpntlam@o

het er o ocyclyl R7
moi ot U e BesY: B b cofbiian tr (B BleQEE Home i Sl s ST

i m dazdi0%phipe dryg/inzpolinudiusand Spvqeftheisame drugi Qmamyqus wﬁbvraphme dakal.,

di t hi anyl, thionorpholinyl, piperazinyl and trithianyl. In one enbodi nent,
the heterocyclyl R7 group is piperidinyl. In another enbodi nents, the

het er odymegdiat®Rieleaseup i s t et rahydropyran. | n anot her enbodi nent, the

net o1 OPS 1d pUTBbEL! e Bs S AT, dr A AE Tl &fUBge R it

het erocycl'y reties are ‘unsat ur a anot er enbodi nent, R7
i s subdoinulation sdnpwmgwteinase@f the amiw subslt@ce(sylwfmh igmotigelibaratély madifiedi t ut ed
with a i line conpound to performits
i nt ende% ?ﬁ%%ﬁ' %gﬁﬂ@%hg?%@b m%%fgﬁ {ﬁﬁgg%?ncl ude, but are not limted
t o, al Kyddifiexd releape:, haI ogen, hydroxyl al kyl car bonyl oxy, aryl carbonyl oxy,
al koxy Y. .

o om0 s O BRLGRBIAER  BART IR ol 1 928 It

di al ky|showingcareiease [of thel dojive hwb;mcb@r)wmcraismklyeratebhnequbyaphemzfdhonat 0,
phosphi I '- m no,
di aryl afrgrllz?él‘ga‘tlo(?1 %gglnk&{p'ar v %a?ltn"lﬁL né%iétggglﬁgn%yrhgﬁﬁ%&n%leu%%%éhé%wlc 8%%4 gm no,
ar yl carllystejdying the tlmeanf loele@gﬁl ofzome anbethdfthe eampiinents, preferably samphgentya),

al kyl t eb;% nat o,
sul fa hlya 'Cas u?()# méla(é;n’iIr %??Hr o, t%’%rﬁrﬁ/gptz&n%%ﬁﬁﬁﬁeﬂg%%égléﬁﬁe ahrgrtéé%egcycl yl,
al kyl aroper 5 br suah @ra)rmase over hbioe euen shodter. d\/lcpﬁnf“@trylease]aauseﬁ hérein is

enbodi Lt

& dedi 1R S EnacaSE il AErcRTHEMALAR (leaRe B RIS e o iRk &7
subst i tadelayegireigaseiyberctanee te cqumenw preferpbly icompeneni(aisgalegsed mimd

pi peridinyl, substituted or unsubstituted phenyl, substituted or

unsubsti t ut ed het eroaryl, or substituted or unsubstitut ed acyl; or a
pharmaceutically acceptable salt, ester or prodrug thereof. The invention
al so pertains to 7-substituted sancycline conpounds of the



formula HB: wherein: R7 is substituted or unsubstituted G -C al kyl,

substi t ut bstituted piperidinyl, substituted o ed
phenyl , &gstl{dv’l?gesg or unsubstituted heteroaryl or sub% |tu?@0§}0%,;7g(5
unsubstr tuted acyl; or a pharnaceutically acceptable salt, ester or prodrug
t hereof. The invention al so pertains -t7o- the 7-substituted tetracycline
conpounds shown in Table 2, such as conpounds B, C, D, L, N, AQ BA BB and
BC. Also included are pharmaceutically accept able salts, esters and

o5 U i SRRl 3 o By o gepamn 1 o0l

t et r acyuedify@geoaiiasneg: ardrf&rswoe@atm, ﬁaﬁrpdrumeum(ﬁi@stw p@reacostﬂmmg tution
at the 9 i t osition
enhances ?ﬁ‘@ @E%n?%;g%gpﬁ%gﬁ?gﬁdr gg%%?sien@&c@ﬁ%o R{egﬁ%gr rﬁrrlﬁlt%gpr nt ended

funct i owpbstageg(sk o treat rheumatoid arthritis. In an enbodi nent, the

9 b t " ~ ] ]

0 SUbSt el bl G S MESQIEITHIG S| ik RS o e Byeol BB B
anot herof erd@@dgerfmm contpeisiog dehearnpasition of e raw'dlbn [ad theetaase of theqctive
substi t; 'ggieﬁ%ﬁbgﬁﬁ\?aﬁ& (.rco’g‘p Hebdt R4 and R7 are each di met hyl ami no).

I'n anoth stituted tetracycline conpound is

9-s UbStTrfe%ﬁ‘ﬁl '-rgemﬁev 58S LSy héremaecwerth@ IR Beihdln the RleSsedttasd Létiwbed

tetracycline conpound is 9-substituted 4- dedimethyl am no doxycycline. The

i nvent |I@gregrpeb‘rqmpﬂapﬁ@p%ﬁr@oéhhsm@gﬁ togmtaad the: jRleasaof diranivagrasientor nul a
LT Whggel Hoth84cd Mtﬁ’édé?‘:?é@%(?&%‘ R7 is am no or hydrogen; and R9 is
substi t ut eg or unsu stgptut ed al Kyl, substituted or unsubstituted

het erocycl yl, substituted or unsubstituted phenyl, substituted or

unsubst i t ut ed heteroaryl, substituted or unsubstitut ed acyl, or substituted
or unsUPEPIeSRYGR: i mi ne: or a pharnaceutically acceptable salt, ester or

pr odr ugriehgfré edisintelraAibneA@EdHRYdin référsits adbrédedb Me?dﬂh@%hﬁfrﬁé&éuﬁ@al @ral
di et hyl ami no). I n another enbodinment, R7 is a dial kylam no

di net thxﬁﬁidH%*) combinaliasy eicalyBparerrsef 2 fuid Jals ?@P”dr‘@ SSREIAIRP F'ﬁgﬁé‘i’ﬁsno I'n

anot herqgigyEpdi MshtegPlioh $s dchielea WheH tedIsdlid dra1deBEadd forheslineétateqn Whichgr oup.
I n anot her enbodinent, RO is a substituted or unsubstituted phenyl group.

The het@Wdesigye eighg seliserat dasage ffem proary Tagmenss Chinsplolepsating o E@SWEL h any

substi tyhamtif m@s&h bl b thel Rdedof the {égt Wu&@ d SofPRk§PRAVING Fo | Nt ended
function. mpl es of substituents inclu are not limted to, alkyl,

al keny|Pa R?é?fy(f@@nco"?lV'tﬁ“‘&?ﬂa”c%ﬂ”ﬁ%wpﬂpwI E%ﬁ %ﬁy‘fr&@iﬁrmm'%\h&xycar bonyl ,

aryl Cardi@ﬁl!br%ﬁbfn pﬁip@ﬁ%)ﬁc\ﬁé@p RYERER fa‘b waiérkd?)@é%'r'zié@ rirhﬁte¢>'r><YI'he disinte ratron
aryl oxycar bonyl oxy, car oxg at e, al kyl carbonyl, al kyl am noacar

aryl al Kipre is meassEadRNSS H@H}H dgAnAle ie %Wrsonaakﬂlywarhsaﬁtyﬁee&reyr car bonyl ,
am noalHeyhorizyd aroléadnﬁarstapr@»th in flelhRithscipBRBYISP afdeXxatrEmoy] andipby!

am nocar bonyl, al kyl t hi ocarbonyl, phosphate, aral kyl, phosphonato,

phosphi nato, cyano, am no, acylam no, am do, i m no, sul f hydryl, al kylthi o,
sul f at egrogibi! t hi o, thiocarboxylate, alkylsulfinyl, sulfonato, suI fam)yl

sul fonami de, nitro, cyano, azido, heterocyclyl, al k ary

het er oatf term rergsipy rﬁsdéﬁedé}%%@ refemstto amiecesn biwhidhdhg PB@%‘Q’?P”W‘}%O’%{]WOM yl

R9 gr oufpsk Tomphration Hia?%e\Mdrﬁl awdP Sdiminished oﬂﬂet@ﬂ&rﬁww&éﬁ ;ﬂé’ce@' ik eh -extexsdIp! es
of substituents of the al kyl include heterocycles suc nmor phol i ne,

pi per i GMEONAERY (B-@r F'é?‘?"dﬂ%é“eq'ﬂmamﬁyﬁ&'dsf%?f HR coriFasH i quﬁ(egractrﬁg tBﬁenyl R9

gr oup Qhath8cdifitfoPatiXéd BSsedédmbinatonsdRstidis ddérr@@ wfan%ap@rmraﬁear guUp. The
am no rou&fal SO %/"tbe further substitute - an al kyl, al kenyl,

al kynyiPecemingsHualler with §pe ast %PSHS"’(‘é’r@CGSSQ[R%eP $-uted or unsubstituted,
het eroaryl, phenyl, etc.) group. The am no substituent nay be substi t ut ed
wi th any substituent or combination of substituents which allowit to
perfor rm.bgcﬁutiontrg@ded functi on Exarrpl es of such substi tuents i ncl ude

hal oge (e. orj ne, or.i ne brom ne, iodin
i o e B disso B S Lo AT TelPTS 1o Praraes 15y WA AU S BBRSIPETS] fyyl
or aryltheattilelingredieatsais\dispetded i ralboular form in a medium. The dissolution rate of

the active ingredients of the pharmaceutical oral fixed dose combination of the invention is



phenyl am no). The phenyl R9 group or the heteroaryl RO group may al so be
substi tut\ggzm(w}”%l ,koxy groups. Exanples of al koxy grougng@Q‘Ioﬁg%ﬁput are
not limte met hoxy, ethoxy, propoxy, butoxy, perfiuoromethoxy,

per chl or onet hoxy, nethyl enedi oxy, etc. The phenyl group or the heteroaryl
group may al so be substituted with anr8am de group such as a carbamate

noi ety (e.g., an al koxycarbonyl am no group). The heteroaryl RO group al so
may be substituted or unsubstituted biaryl, e.g., naphthyl, fluorenyl, etc.
The bi |chaIIOW|t
to per %ﬁﬁd@sﬂ%%@ &#}Eﬁggﬁéﬁ&éx%%ws G%’t?ﬁ%? ?’E’Egﬁ? rsunldﬁﬂl ude but are
not | i standdrdized candifions efl qugmﬁohd mrwénten‘rpptﬁtwnd sgivepkgomposition. The

al kyl C%Isggﬂ%ﬁ)@fe |sarjn§¥+flﬁ 9% méiﬁ(‘o@%rm%m OQ&I WiIREYn the art, see

al koxycar bonyl am no onyl oxy, aryl oxycar car boxyl at e,
al kyl cahebargrionized Ipydcediiecsed farthonyhe pharpasonejas BHP 134 47 at’m\’i/F’ 2.9.3 and JP.

al kenyl By SRR p&fwg dividua)
aryl al kP’; %ﬁ%pﬁ%g%f %’rrl]?/ rﬁ:@?bo%%ét '%ﬁ[;yxe%%% e |s§3'u ammn(I)V(I:aural bonyl ,
al kyl t Iactwaaunb@dyﬁnts Iplnes‘gnmdefolkamm Rparmagﬁmahl&l?aﬁdbrﬁw p%vsm @ paddlano,
am no, hi sl Rbrabiy y! t hi 0,
t hi ocar bﬁmyl%ggtﬁ&t ?Eb(?jgjul Pns E%I{rﬁ@ﬁ% Hhne (ﬁgﬁ‘&g}rtr% Infédl so‘ﬁamrdbw: nitro,
cyano, baffeddypidady erpbewha;e bu rkgspaeially ongr 3 dmdb%méh@axawp'eI‘IHIS@@Iutlon
enbodi Syituted with am no or

forny r:%%{, TrIE%?bo ﬁlh@?“e%%%%# ngé?mg@)été:égs include, but are not limted to,
furanyl i m dazol yl, benzot h| ophenyl, benzofuranyl, quinolinyl,
|squ|noI|nyI pyrldlnyl pyrazol yl, benzodioxazolyl, benzoxazolyl,

benzot azoll}/ v{)l m dazol yl, indolyl, thienyl, pyrimdyl, thiofliranyl,
oxadi a AI ypgﬁp pyrazi nyI purinyl, pyrazolyl, oxazolyl, isoxazolyl,
naphthrldlnyl t hi azol yl , isothiazolyl, and deazapurinyl. In certain

enbodi rfdvettern I‘m\yﬂeaIMaeaagdtedQ@sgﬁe&m hereipxeafecs tplg phannateuticaloral fixed dregrol yi |

B0t herSubiion Eufhing deP Choorenltagad ey ITMAEPIMpMip P Uieaf bontpdd
group csanh bt mesdussuhgllon poofildisaascdireitar @ls possible g the frest ¢nsle, coatbingtion iof (&) opy| |
n-pr OpsznId (Q)S\BWI ?étgard t%%é( Erea untaw %l CUB%;}?A}!’J%DQ ahs)ﬁgferaﬁ%%lso th? n?dxm{ group may

al so conpri penty cyc ohexyl
cycl oprpigspta cancentyailoolmtqab() $O iﬂ@ aﬂpk@dchm r@aobmmemwabecsuwnet uted with any

b
per  or resirience ARREHY 80 lec® H1al b dPRbanaiablion Bidl e e, ERaEN 10
not |i montamlmgabotalchmpyhenthéa)@gdrﬁb) fhyml@tzylsyctathabmyaeﬂ Retirciaedwitly pasty ,
| kyl | I I
a’ Xyl 0y %Ong{%yéame @d’rﬁ oxycar%é atg@%ISO%ICg %%g??%‘ﬁ@ﬁa llaﬁf% t\?rmcgﬂlpf)nents

al koxycar oxXy, ary yl'oXy, ca yl'carbon
al kyl artayarat@) morng Josagg Farinkggn keraahisyad bwgmqusahwnawnmmtt@rambmg

| kyl
21 Kony RS forlkligp 3o SR Hls P B) S Soferiorers prstetefo, 1
phosphatbégin, a&@ela(wayerdho'elpiamr@ drw’mospldl(mrem a@bdhdabletnbm usirg/l am no,

i do, .o | at

T 0, feicBte SR it lparBl ot b cobkabercRE Ut iR hObgRRBKY a1 e
het er ocppmpphenta(akwcho;qmpor@nwb) araapewvdy dapbtain, erg. cepwhasiwsecmwnshmsks t he

| kyl L |
Ukt TR s holhd Do B hPco R mutelieescgior! (o0
het er odyioitahiets uobmfryald fepno aprepiessing dulltipadiculaiesnplich as granwies or beadsawbich | |
b t |yl
benzot Nl entiPhe Al R eon A "ShAH o BPAIBhAL Bibaralitnc adagtggl V!
pyr azolfiled with 1) multiparticplatesf epe of tt@rqompbnerpiy aad @) 9me ta@@z&ﬂ\/ynal tabletosrazol yl |

napht hr d f er
enbodi rrdé'ﬂ'ttéw%tﬁgb{ayr' qgarﬁléﬁ%ﬁ] %E%bgiﬁlltwarncﬁ{%ﬁeséﬁot er n%%%lf)}rrg?\ét%s %BQ
substi tQ!ianId:Omponﬁﬁubsti tuted heterocyclyl. The heterocyclyl R9 group can be
substituted with any substituent which allow the tetracycline conmpound to
performits intended function. Exanples of substituents include, but are
not | i niieddrn tpartidulgie”, asalidedrherein r@-fezsgena startgr@f majter whith isgharacterized by the

al kyl c P%N, I 1 no,
al koxy?j; éﬁﬁ%@c@%%r@é%ﬁ?@@%ﬁy eg)%% onyljféa%?t&eécm% (ﬁyl car %E‘%‘!’M

al kyl am noacar bonyl, aryl al kyl am nocar bonyl al kenyl am nocar bonyl ,

al kyl car bonyl , aryl carbonyl, am noal kyl, ar yI al kyl car bonyl ,

al kenyl car bonyl , al koxycarbonyl, silyl, am nocarbonyl, alkylthiocarbonyl,
phosphat e, aral kyl, phosphonat o, phosphi nato, cyano, am no, acyl am no,

am do, imno, sulfhydryl, alkylthio,



sul fate, ar yI thio, thiocarboxylate, alkylsulfinyl, sulfonate, sulfanoyl,

sul f onam &35 cyano, azido, heterocyclyl, aI kyl ar }ﬂj’r U%?é( /0§"Plg0
heteroary anp es of heterocyclyl RO noieties include, {) are no
limted to, pyrrol i di nyl, dioxolanyl, imdazolidinyl, pyrazolidinyl,

pi peridinyl, dioxanyl, norpholinyl, di9t-hi anyl, thi ormf hol i nyl , pi perazi nyl
and trithianyl. In one enbodi nent, the heterocyclyl RO group is

pi peridinyl. In anot her enbodi ments, the heterocyclyl R9 group is

o RSl £ SRR ot AN a3 10 o

saturate er e noreties are partially
unsat umatitgehrtidutates Jiypieallye theqrtirtineitates iRdveian awraga suuat efdower thars albeiit Stramed

i i oPraleBbineived e A B3 PHERY b Ee ek e P Flceh Rl ailfagt” 711 o

subst i t50ensfthé pattivdlatesihave apartivt site ofi lesdthai abautklye givern kalng, by ngIﬂgen

B e

al koxy eeedsared by comverdioaalyzntjdle siaé negaawingaeehrigquesiwelldinaivk o those ebu&edainnyl

am ho. (AR R e ByieS Des? R AR R BLseIS AR ichs el SRR B Rien G4 n

al ky| arcptramtiowpectroytapy] iyht bcat@rigli ang didkkgeneriadediop] ani no,
aryl carbonyl am no, carbanoyl and ureido), am dino, imno, sulfhydryl,

al kyl t arylt hi ogar hoxyl ate, sulfate L fin sul fo

sul farrB‘J);‘Fe tedy, ?'B%L\ﬁb&ﬁtss TPB‘, @PFI%&W'B@BS‘ Féng % y%t?ig"'tht‘?é‘t%‘f%%@lcl yl,
al kyl arsyzle,ofgbo@tm Rromed.i ¢ or heteroaromatic noiety. | n a further

enbodi ment, RO is acetyl. In another enbodinent, RO is substituted or
un; ubsrﬂrkuémdm;]rhumrt]m?tls'ﬂhmm thenstop® ogtmwpl ;ﬂiea‘tlobeieauﬂesfsntawt?ﬂewth aany .
substituen Ni al |l ow t t cline co erformits. intended
unct | SR st SnrStmatey 2 AT &b nol e SRBRIEN IR B b, ol ey
a: ty nylz, mgahmganmdwtéﬁquw Mlﬁlllgéb]étﬁaréaa)ﬁpdoﬁﬂg)ﬁornﬁibydnompbmombtesyas defined

a oxy ar hon ar ar car ate car

oy eaT B They S SreBaRS s RS et g béaaRiN HRLAGRY smater

di al kylrﬁummmnéwmshch as gsdnumm aeddsThe ndhitabletd map hasphay shapehoswhanat o,

hosphi nat q ano n dj al am, no no, aryl am no,
gl afsl 3 Hghe f|9{,F31§P§3? %n‘? ﬁBund %gy 'Q.h%/ﬂ t?‘fcqfl?gf’ﬁ1 %E{g bo%yl ani no,
aryl cardyanmhaanerg) haomg agvayéx @spdr ta"oeladﬂ)conm leercfacé ahde.g. with ‘ah:ylihqnlcal

al kyl t hj. o, hi.o i ocar hoxyl at.e sulf tes sul.fin | f opat e,
aul T angyAtet@ dnd Srighteonarsly o pRoTolbFL T | 123 o piobiex mEvebBRycry
al kyl areyg. whtise higight anthdiintetsr abehgprogimatat equaummcearye fropha .25t 8nhimon al so
pertains to 9-substituted 4-dedi net hyl am no m nocycl i ne conpounds of
Formula I'V-A: wherein: Ris substituted or unsubstituted Cl1-C5 al kyl,

subst i tRibfegably, rmulgpdrItduldtes @dvé at comtrplisd ryearydoatinglSpddifichipg ifoa mixture of
unsubstitute eny substituted or unsubstituted heteropar substi tut ed
or uns %'bl‘?atrﬁﬁ"&qe%cﬁf’mpi}?ergudgil ?U‘?e&omp°ﬂﬂ§ud§§. ali eHS?C& ﬁe Jyspgetive

phar maceutipartdulates comptisthliffessnlt tontesibe releasepeaalingg irt beteetd proliue diffisrent i on
al so pertg@. s to 9- S%?[Q‘?[s' tuted m nocycline conpounds of Fornula |V-B:

wher ei rFONERNGALCERBRPIN®Sed or unsubstituted Cl-C5 al kyl, substituted or
unsubstituted tetrahydropyranyl, substituted or unsubstituted phenyl,
substituted or unsubstituted heteroaryl substituted or unsubstituted acyl,
or subdRiPeW\ELNS®: unsubstituted imne; or a pharnmaceutically acceptable

sal t, efeqbmP bitEdRilalthch ey @Rl- heTélﬁld r@}é@éﬁ ﬂonba%%bnlﬁFéé ﬁill&ﬁs theltBAn

9- substltut ed tetracycline conpounds shown in , such as conpounds A,
E, G Hpiopvailgbiliy”, agused hpreerls defined agja geasyre gf thqr ratg anMn)qgnt of@ctivey  AE
AF,  AGindisdief whiéw reathes e sf)]/ﬁMmc%ikcuﬁ%n OFchaNFed fotowing th\blimitiétrattf oAX, AZ

and BD. Al so included are pharnmaceuti cal Ity accePt able salts, esters and
pr odr ugBe gpsagedornhitihigavallebiityaiphamaceytical grahiixeddose gaebingliRokthBwn i n
Tabl & Zredehnt invéntRnl eorparel Withdnater tRCotrelsPéndiril TPeeIaske contbinatioRs. The

"7,9-disubstituted tetracycline caonpounds” includes tetracycline conpounds

with sussidiragidosa CSE“btrﬁélo'?) ang{be Eﬁf?ﬁ%i?? {fesigdose ﬁOB’H@aBWJHV”F%tO"S effe

subst i tadmiigi&@red orally to the subjects, and plasma samples are collected over time. The plasma



at the 7- and 9-positions enhances the ability of the tetracycline conpound
to perforgi i nded function, e.g., to treat rheumat,i jL£is. In
an enbodi&ngr%bﬁ)/d?%eﬁ?, 9-di substituted tetracycline conpo%ﬁgﬁ{sgﬁowag%%b

7,9-di substituted sancycline. In another enbodinment, the 7,9- substituted
tetracycline conpound is 7,9-disubstrtoted 4-dedi net hyl am no sancycline. In
anot her enbodi nent, the 7,9-disubstituted tetracycline conmpound is

7,9-di substituted doxycycline. In another enbodi nent, the 7,9-disubstituted
tetracygli J = o gl | P et } i ne.
A R e i R Gl i ahe
f or mul as perfathmedainthe Raximumiplasmarcongentrsdjen (CiRax) achinybd with thectgsban

unsubst | - Ch. [ r j lyl,
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unsubstg.t ut . 4 1t g J i1
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het er oaanglrefeserstpreductsis challengings particularty fac gombinationgi9f activetiegredients, and
unsubst, L ne: : npceutically acceptable salt, ester or
prodrugthéﬁéasﬁgg:amcﬁ%e gé%ﬁtgggﬁ{rrr'egﬁt R4 is a dial kylamno group (e.g.,

di met hyl am no) . I n anot her enbodi nent, R7 is substituted or unsubstituted

hetero : fquh ohogdi f ol ' : ;;pg%h [ d
phenyl %}Iéhgné)%gny Q@E ‘r%oup gpﬁﬁgrﬁfégf%%rueﬁ?h‘%ﬂg?@ag{hg n (_aﬁgg lﬁs{{olﬁt ut ed
wi t h arhassutetsaise peafile fiohpoé oubthwé therastivesingeasiants, irepareiarfatAliskirg®r f orm i t s
i ntend ' 0 : : i ' gt ed
to. - al igion ttheShos CEARERRES il GEAETRIS of Reim 165 to)khe e Hbrorcbl)

al kyl oxofdeanb@myto 1.39 stiloneteanglesbly offrdawRyEde B @%y mest preferabik ekfyemOdoley | oxy,
aryl oxy,p]% bonyl oxy, carboxyl ate, al kyl carbonyl, al kyl am noacar bonyl

aryl al kyT "am nocar bonyl , al kenyl am nocar bonyl, al kyl carbonyl, aryl carbonyl,
am noal kyl, aryl al kyl carbonyl, al kenyl carbonyl, al koxycarbonyl, silyl,

am noc I J R | ,
phosphﬁhaﬂg%easghééﬁh%m' %&%@%gﬁtﬁge&gﬁﬂgg fio?ém@é{ﬁj%hgtbﬁt}ﬁélﬁer%?é@l kyl t hi o,
sul f at dnventigh has e releaseoprafiledsuydnet ar both ¢fithe activieyingredightsoinagragicutar faranoy | |

sul f onagy i i ] ?etrﬁ I | e
het er oaéﬂfg?eq’ %héﬂ ﬁ'&} %?y%ﬁ%g@?ﬁ%enﬁ lg&ﬁéﬁéf) %%’k%?rf%t%b'grtaghg ’ ﬁg’t eroaryl
R7 gr oupefesatdyibisfrann GtScto WdQ, Istil oo prefarakly of from Hubiot 1.2 treet arafgrablyefanpl es
of substituenis, & the alkyl include heterocycles such as, norpholine,
pi peridine, and pyrrolidine. In another further enbodi nent, the phenyl R7
group or the heteroaryl R7 group is substituted with an am no group. The
2yt RReBR R AL 3Bt HEWUROP RS pietirEly Bofh e Mt CmatVea.
het er oaarglwithjshtb® pbovesmentionpdsandesT B vistie 96 thisitte phareaceutisgl esal foglst i t ut ed
with a J Jelpaat i i t ' d it to
per f or Eqé’?s?;&ﬁ?'{rgﬁg@gf @%I’thl o%&@gtgﬁp@igé_ggééggﬂgﬁgﬂ rs(‘f,hg%(ﬁlgr{tgé rﬁ&cl ude
hal ogenlgiogauivalence| oar freregosstrosttiination iof Aliskiten ang Amiedipiegé.c. ), anmino (e.g.,
which can in turn be substituted with an al kyl, carbonyl, al kenyl, al kynyl,
or aryl noiety), and arylamno (e.g., phenylam no). The phenyl R7 group or
tEQe hfat Ierqu&reéméb;dvnqﬂ@ﬁ erpigsent gtyebt%ns aersponeant Eéi' @\pl@eaerawg@st W@ltugtfgggmgt )
anp LSy o , oxy, ethoxy,
pr opoxﬁorﬁt}tooxy_,ga%gr |-f)uor o%’erﬁ%’@Wpﬁtcbﬁﬁg? g‘rqrer% htg%, @%gtﬁft g‘raledi oxy, etc.
Thedphewwfmgﬁwlﬁawahfhed Hg%@ﬁmblpatmz EDmecwwsEée ba rﬁéﬂ thedteedash an
am de g car, ind8 ARkl am no
group) .6f%lﬁgrlpﬁ)gtger(g§?© ﬁ%‘? g%s%dgﬁésg rﬁgytﬁ%% ‘g"_ul%sta?t E@gﬁegé u%/lubsti tuted
biaryl, e.g., naphthyl, fluorenyl, etc. The biaryl R7 group can be
substituted with any substituent which allowit to performits intended
function. Exanples of substituents include but are not limted to, alkyl,

al kenyl i ditHe8mbolinftineitthe pfddeRkiveritiol YedhddMRAY(aPisYpregdnt H axamadhony! ,

car boxy, aryl car bonylé)og%/, al kox%car bon}gl am no, al koxycarbonyl O)r%

ar y| oxy'@REBEHAMHEY 10 GO LRMeD 3812 to By Py welshhhasedandpe dotlweighh b sy | |

aryl al kyl am nocar bonyl, al kenyl am nocar bonyl, al kyl carbonyl, aryl carbonyl,

am noal kyl , aryl al kyl carbonyl, al kenyl carbonyl, al koxycarbonyl, silyl,
am nocar bonyl, al kyl thi ocarbonyl, phosphate, aral kyl,



phosphonat o, phosphi nato, cyano, am no, acylam no, am do, i m no,
sul f hydr wl io, sulfate, arylthio, thiocarboxylat i nyl,
sul f onat o, 02@]\0\%%& sul f onam do, nitro, cyano, azido, EE@@?@%Q@%‘I
al kylaryl, aryl and het eroaryl. In an enbodinent, R7 is a heteroaryl group
substituted with amno or fornyl. Exatples of heteroaryl R7 noieties
i nclude, but are not limted to, furanyl, im dazolyl, benzothi ophenyl,
benzofuranyl quinolinyl i soqui nolinyl, pyridinyl, pyrazolyl,
benzodi oxag I wtogsd
t hi of urgéﬁ'P d@%@zﬁ%ﬁﬁ%ﬂgm (%%Fé&ﬁ%%ﬁt%;é@ areltb;a%é?’bﬁ‘ty” m %éysie ofpyr azinyl,
pur i nylcpmppneutcai) whd If(w(ssaitoﬂi y$ed the percentaops wanaamamtecuawrqulw azol yl ,
i sot hi azolyl, and deazapurinyl. In certain enbodi nents, the heteroaryl R7
group is oxazolyl I n anot her enbodinent, R7 is substitut ed or
unsubstituted al kyl. The al kyl group can be a straight_ or br nche chai n,
e.g. rtepattllculaetcnmponmt;ﬂa)dppresent'pre@@mounﬁr%utrw of fromﬁfymg tp 30BMA of Bent yi |
hexyl fing, e.g., a cycl oal kyl

, cyc aszg%{%w@%g%m gF*a?*yXEQSS?%rE@I‘?'ﬁS‘?" ¢yl obutyl) The al kyl R7
group may be substituted with any substituent or conbin
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Exa”p' etfon?‘?F $4'866 Ing;?’ MrSad 150 tH@@o nIRyTof ﬂ:feerréwéasleluér usitlpharmagkdtayoral hal ogen,

hydr oxy kKoxy ylcarbon oxy, oxycar bony| 0X

aryl carfbedydpwyomunmgwm @PO‘%} C%HCB@ﬁyI58>&/%08 mg.’

aryl oxycar bonyl oxy, carboxyl at e aI kyl car bonyl , al kyl am noacar bonyl ,

aryl al kyl am nocarbonyl, al kenyl am nocarbonyl, al kyl carbonyl, aryl carbonyl,

am noal kyl | al kyl car bonyl , al kenyl car bon xycarb ,

ani noca‘I“I‘.*;"QCI%I'I'CUY lekiRodimest &f %@rﬁfﬁse“bH&g’Eﬁ?Qt EO’XB?'E”L&Q i %’ﬁB%’ﬁH%ﬁ%?B'OUXt
phosphi aatiag fr%)ﬁi@g to 8%, r&?tch %§30| 5116' %, mari'ﬂrﬁ&uarlofﬁ R %S bHMe}gIht ydasedadrktyIEt hi o,
sulfate, arylthio, thi ocar ox onat o, sul f anoyl ,
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het er Oaﬁéé'ed ohMhé 8BS Bhsk STERATHORBAL(B) andit adhl s usgtan®pérsestabed willleed wi th an
am no, hydroxy, carboxy, carbonyl (e g., substituted carbonyl),

het er oc3dapied CoriinglY. gr oups. Exanpl es of heterocyclic or aryl groups

i nclude, for exanple, furanyl, imdazolyl, benzothiophenyl, benzofuranyl,
qui nol i nyl, isoquinolinyl, benzodioxazolyl benzoxazol yl ,

benzot hi azol yl , benzoi m dazo th enedl phe ol ienyl,

pyri di nipranofiier Ragicylar e'B??q"WPé{fl’f tﬁr% ‘F%?'f'tdwen% r‘IO nerNBg (9?{ %ﬁen ir(r}xa(?fzol yl,
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urt her enbodi men

rou |0 anot :
i s substett %t?b‘ﬁe'S?thﬁ'é%%@PF%ﬁf’g@pﬂ ?Jgé?ﬂes? T-Fu SoRETET ﬁ?ga?eﬁ?f‘??ﬁ% group can
be subsinetitteashseiof boraﬁdn@wuugtahaurentamhucéu thle| paveentages atill begddgtese conpound
to performits intended function. Exanples of substituents include, but are
not |i nR¢O8RYY- al kyl, al kenyl, hal ogen, hydroxyl, al koxy,
al kyl car bonyl oxy, al kyI oxycar bonyl , aryl carbonyl oxy, al koxycarbonyl am no,
al koxycar bonyl oxy, aryl oxycarbonyl oxy, carboxylate, alkylcarbonyl,

al kyl a noac rbo am n rbon I

al kyl ca %W? erre &q%t&étm?\é%“&gg'ﬁtpﬁ%s&ﬁﬁ@a” %Xéqnéﬁ%ﬁm p2 &P%ﬁbh as

al kenyl Q@rtbq[))hhg, ndrs PrafeablyBimig,to 40 Inyd, peanmitidasagh éoryd, in Iaarkqulartﬁ ocHrwony|
phosphate, aralkyl, phosphonat 0o, phosphi nato, cyano, am no, acyl am no,

am do, ul.f h I | ¥ e,

al kyl sul I‘T?F Igh? f% aonedt @5 ngb'ﬂp”%ﬁlt @ ?efeggbw t’& °ftf@>'/'g§?rdbg)z&i¥<}

het er ocprmlre'brefetblklyloafrgrm 1: ;6\ 1t dﬁ&ombeomto 1@&Hnmoe§p@fera@v ef Beypcl yI R7
noi etie d I rrolidinyl, dioxolanyl,

i m dazoﬁ %ﬁk‘?fl‘ EByB qa‘#'ti h%(?fe,e A&r%ée?fj@t) yclj EMd| oxanyl, norpholinyl,

di t hi anyl, thionorpholinyl, piperazinyl and trithi ar;y I'n_one enbodi ment ,
the het dtostyrefeyabliRoqponpnts ayanddb). @renwed in @meovptstef 75 EnHedT He mds 150/A8

het eroc @' 85 B06AD BY/¢b)! tRed
het er ocw %I)O/ﬁ{m%t:@ggj% 8‘22@’3&% rg%)l? g? errbod6 %Bﬁ ( »

het er ocpo Itbd frembade ef{apard (bar tni cgel gmtmdyaerttrﬂas etpferred @n@ﬁl?ehlgte%’@d??ﬁe nt, R7
i's subs T8RN 301 IFRW? (§AB).be substi t ut ed
W th angjg'ég bs i"ﬁjengféuﬁlﬁéﬂth%E%JV@ Jé‘°?e‘?r aecyc){?ne cgﬁpou zo performits
i ntended function. Exanples of substituents include, but are not limted
to, alkyl, alkynyl, halogen, hydroxyl, alkylcarbonyl oxy, aryl carbonyl oxy,
al koxycar bonyl oxy, aryl oxycarbonyl oxy, carboxyl ate, al kyl carbonyl,

aryl carbonyl, al koxycarbonyl, am nocarbonyl, al kyl am nocar bonyl ,

di al kyl am nocar bonyl , al kyl t hi ocarbonyl, al koxyl,



phosphat e, phosphonat o, phosphi nato, cyano, am no (including al kyl am no,
di al kyl ang,go o?({sgs{sﬁm no, diarylamno, and al kylaryl am n@ry 26300R8-3¢

(i ncluding aP]k car bonyl am no, aryl carbonyl am no, carbanoyl and ureil do),

am dino, imno, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates,
al kyl sul fi nyl, sulfonato, sul famoyl , -$2kf onam do, nitro, trifluoronethyl,
cyano, azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic
noiety. In a further enbodinment, R7 is acetyl.In one enbodinent, RO is a

substi t u pLIprens grlg%db RO is
a subst\}l‘,b&?eﬁﬁ%ryé]ﬁngu Hsétslutbgﬁi' ggﬂ hﬁ%ﬁﬁ%mrrcgﬁ%uﬂ%ﬁé%et errgg??/? ég?%}oe or the
pheny| fRcogrongniciah m\ergtmndtm@mtwbqveangnt@u%w&bfeaﬂam moamgdm t he
tetracycline conpound to performits intended function. Exanples of
substituents include, but are not |limted to, alkyl, alkenyl, hal ogen,

hydr oxyl , al koxy, al kyl carbonyl oxy, aIkonxycarbonyI arylcarbonyloxy,

al koxycTa\emynacmwﬂ@al ogal fiseq daseenmbination asegringyie Hisrayens ivention BRSEs 1t e
al kyl cay %Jgké/;%r%@l W%ﬁ@ﬂbfﬂ&f &fés’ﬂl&%h p?éﬂlé‘%&P&!i‘é’dl(ly llt was found

al kenyl am nocar car bonyl , am noal

aryl al Khatdae bbarmace»athabw @@ﬂlﬂ?ﬁ? |coma|na§94wlfdﬁwe degineg |dlssawf'%e@f'lso nyl ,
al kyl t ‘Rlokeyl RSP Q20RRAEPR B3 6r 10%,

am no, ¢ ﬁ-fgbé)&%tegﬁ}gﬁpgﬁﬁlﬁnﬁg&d? \ 54{?% 3 thio, sulfate, aryﬁlﬁl o,
t hi ocar\flﬁﬂiﬁloétf@ tablek phignereamage o wevgma@leg d§U’I‘€f o asy,pRtioRakfiMo, “nitro,
cyano, 19€ Yid dibintedtdiy lsadr¥dpovidbie. and heteroaryl. In a further
enbodi rr(%ﬁttlﬁjé) i Bg&le%ﬁym‘é glBregup or rt hp(gvheteroaryl RO group is substituted
with substituted or unsubstituted al kyl. Exanples of substituents of the
al kyl i hiplcatie threpharpageytical arakiied dloserprpipRliafe's aofie APFRIEJOMfych as a
pyrrol 'rﬁbﬁbeleérrbr%”rﬁhlhﬁyerf HidH & a BPBPSH Bk, the phenyl R9 group or the
het er oar yl group is substituted with an am no group. The am no group
al so may be further substituted e.g., with an al kyl, al kenyl, al kynyl,
carbonyl, al koxy or aryl (e.g., substituted or unsubstitut ed, het eroaryl,

phenyl , TiRisCin)onglePtbddiniéie, taaipnerrﬁad@ataédl yeinfixetedose &ombirstion bf the prédeht any
substltuent or conb#natlon of sub | nts which allow it rformits
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or the d@hpIBY Mlieddombactisr, tefdim d?\eAr%ldJBﬁinetgtbmﬁiaw w)oaﬂo d@.r@rr@ymt.@ch as
a car banat e noi etz gﬁ?s? an al koxycar bon n&n gq H ef\‘ heterﬁaryl RO
group dPEREGHKS SBUIIESs (4)sinving resPashYs gapt t?@e ) gPUgnAly f@ot efg
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which allowit to m|tS| dfun stituents
i ncl udenplgrialdram ﬁtSB (ﬂ )opgonally, ? ngt Slqp CPS"FI n%ﬁ”"’"ﬁ wg‘weﬂ%ﬂrkoxy,
al kyl cambﬂmmhwanah&dt@aﬂmbaawb ,ademéww) o@fndr@s%rr@qny bmﬁm from (8) to
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arylalk rbon kenyl car oxycar bonyl , Si | ocar bonyl ,
2 Kyl ¢ BRGNP OB S GG R A
am no, c&S‘s&Sh@éﬂ m@w &J’beé@r,edlé%bm les ol Hdemétnonahéwdé |h>I||@r compacdreas ar yl t hl 0

t hi ocar at e, ul fin sul at e, sul f onam

oo, GEAEHRES & SOty b aramdatiop T BROP0S 15 pretaies Bt Insas GYOTFipna e Ute'
enbodi raEblveR? dng adoldeidanionaldryigg mps smb@ie émﬁmnmtdanfmham (ayisfwatny | .
Exanpl es of @atero%r%l%m noi et . 1 ncl but are nott limted to,

f ur any| 9rapyiated g Rart n“é’{ﬁ%nSB Igra §6P&F%{|ﬁ§/13°m9ﬁﬁ 'RB1 i nyl ,

i soqui nol i nyl, pyridinyl, pyrazolyl benzodi oxazol yl , benzoxazolyl,
benzothiazolyl, benzoinidazolyl, thiofuranyl, oxadiazolyl, pyrrolyl,

i ndolyl, thienyl, pyrimdyl, pyrazinyl, purinyl, pyrazolyl, oxazolyl,

i sooxazol yl, naphthridinyl, thiazolyl, isothiazolyl, and deazapurinyl. In
certain enbodi nents, the heteroaryl RO group is oxazolyl, thiofuranyl,

i soxazol yl, pyrazolyl, pyridinyl, furanyl, thiazolyl, oxadiazolyl or
pyrrolyl. In another enbodinent, RO is substituted or unsubstituted al kyl.
The al kyl group can be a straight or branched chain, e.g., nethyl, ethyl,
i -propyl, n-propyl, n-butyl, ibutyl,



t butyI pentyl, hexyl. etc. The al kyl group may al so conprise a ring,
(e.g., cyclopentyl, cyclohexyl, cycl

cycl obut ;\?6?29%4%45'4@' R9 group may be substitut ed wth?’gﬁ@g@%m?{?uent or

conbi nati on of substituents which allows the conpound to performits

i ntended function. Exanples of substttBents include, but are not limted
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advantage to provide a patient-convenient dosage formthat is bioequival ent
to the corresponding free dose conbinati on of the sane active ingredients
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hurdl e | S Lnetic: b € rti of the
i ugs: SoaeBl st BRAR, Rl o DRl B BR el e B e r e
when pregraabe Got%lto beuhdi”atprefabiyrirarn abew OB % to abeitsl/s byweightef thebl e and
r obust | using it in conbination with other
therapeté?'ﬁ(bgigre%%sr&%fpﬁ%ﬂﬁwg?ﬁ”aﬁgﬂAm odi pine for the reasons nentioned
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t he hent,-& yaar | ; Nk skl Lih | Salst: odi pi ne
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o | Sopraanbe SERTIR01eyol DG Ea O e Sl NS s e oG
sul f oni emronent (B¢ contains the lubrinantindhe interndiephastryl benzensul fonate or the
i sopropyl benzenesul fonate. Al of these possible side reactions nmakes the

preparation of said fornmulations extrenely difficult and challenging. In
t he castuitabkerdisibtegrantseeinelpde)twithodlipeitation, canbaxgmpthyleetuioseocaloim¢&MCOen ar e
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of the above requirenments. Accordingly, a suitable and robust gal eni cal
formul ati on overcom ng the above problens related to the properties of

Al'i skiren when formul ated together with Am odi pi ne need to be devel oped.
Surprisingly it has been found that a certain dissolution profile of the
two active ingredients is required in order to achieve a robust gal eni cal
fornmul ati on of the conbination, which is



preferably bioequivalent, or close to reaching bi oequival ence, to the
correspo dose conbi nation. Fromthe solubilit i on
properti er\gbo?w?%g%ﬁndl vi dual active ingredients one mu%g?dﬁ%%&)g@g@g% t hat
the dissolution profile is critical in reaching bioequival ence. The present
invention is directed to a pharnmaceutigal oral fixed dose conbination
conprising a) a therapeutically effective anount of Aliskiren, or a
pharmaceutically acceptable salt thereof, b) a therapeutically effective
anmount j t her eof
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| ess af r RRSERLr £ 19f 50 %
or nor e&a er 330 pﬁ%’?é@%ﬁ"ﬂ%@f&%‘ rpaerﬁa eb!%%é Irr#ica‘r?l]ut es at plg) % Such a
phar madeLsucbals of 240 12%x edchdassat leasti hat 1@, bysweigbefuhe tablaitsaibr cl ose to
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o BB YRR BEna oinfbd BEF 1 ARPoE! ML coBfhbin Al 8 1T 1
achi evelisintegrant isccrsipavidomss, in particular nultilayer, such as bi-layer, and
nonol ayer tablets, according to the present invention. The formul ations
according to the present invention are robust formulations. Accordingly,
t he M dhaeltilaedtables, io patticdasinlfisysrdakiets ewherepresenit @ disinteasanidn te layssve
menti o ogkd ons
descri &ggt%@&igﬁg%ﬁg(%%%w&t e‘t;ﬁs)hbeafzilhtréSal Cagrﬁdg%rﬁnbf?{g fHﬁ? %8%09)% o){;Itt 150 ppm As
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For mu gl irh BBatB Wi hicpEient o delfeBlEE the WY¥CRirAng CBmBORIBL. w25
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chlori d%remlxomt?daﬁemmmalﬂlamfd@gmtene) and ALu-al u support (blister
packagi ng made up of mnulti-layer polyam de-al um num foil-polyvinyl chloride
filmbacked with a heat seal able |lacquered alum numfoil) a retest period
of at |Suilebleighdantaineiidenwithout fipitalipnacollgidabailiean disxidrd eTthr HergRibdR0)t he present
applic Ot f R h n, "fixed
dose cg&n%&bs%ﬁﬁ‘ﬁ%tk ers (%egé%@bng??\%?ﬁgnth%% gg:f% hﬁ"éﬁ h@gssfe% ff W\Ar%h drugs or
acti ve presanéd glidast magbe empipyed lraarsamgu@t rg@@a@é'om\rﬁth( @.0§% ta abawi &, or a
capsul se
conbi n F%ﬁ&lw(?%eryb%@ g%gg ?%{g{% ogr?}w % tvvo rﬁggg@'gggéih\yeoﬁlggée@ﬁent S
adm' ni stoatieg). si nul taneousl y but as two distinct dosage units. The terns
"effective anount” or "therapeutically effective anobunt” refers to the
amount of the active ingredient or agent which halts or reduces the
pr ogr esls nufltilayes tahdetdi iniparticoier mgbllaV@da@GtSoWthp@ﬁe@t aglidant & thelayeet el y or
partly é‘o@iﬁ?gﬁ%@g&@n@% Bevéjnkfl &Y ik Aol Pér@ihé; fT&ﬁab@&trﬁsom"ings

"active su |nre ents act | etc. as used
her ei n aboubd%t oreéemlplwfrem@bopw 1§(«nt§> ghopt i élswelgb%fthﬁ? @blezit(wr&r 1) Q%V Each of
conpon r )C r
et ve JHenaNrd contto) S Ahenpric ok d AonieSratt g Ehep contaRiy oS HER BT G ng
t he termay pé emplqyewn an amaent rammm&qmsq@eut 9.p%%Itp 9bomt35%,d>referahlwfé¢r§t ood both
as the S 3 8 tically
accept agbq E?gzﬁt% er eg?' g@“ 6fhﬁé %ﬁet (Wrrgf %@ewﬁﬁa'ﬁgge‘%a @fﬂl’f ate, orotate
or ni t rRreterabindbe QMMISM'VGQ!MB%'J&YEUW@OEQtCh@P@@?nt (bst preferably,
Aliskiren is used as the hem -fumarate thereof. Aliskiren, or a
pharmaceutically acceptable salt thereof, can, e.g., be prepar ed |n a
manner known perse, especially as descri bed in EP 678503 A, e.
Exanpl eThepharmaesidicalraldined gosseomeipatonaef B fsstRmbodiment of thfelﬂvermlen are
speci f i Gghdiyerlop nfuﬂnleﬁ%r %ﬁeﬁé%‘ﬂ% tQBFehpl?a?mTaB&thcExF‘&ahﬁ(%S d@@@c@tﬁblﬁaﬁcﬂkt

t her eof, especi al IPy har naceut i caII accept abl e_salt thereof, npst
pr ef er 20fllgw Hiability, éﬁféra?!éll the frigbflibois ”°M5‘§Ee tbaepe%bT he, f”%t?ﬂ'tbéﬁ HeFIEEDYsed as

the besythidfd frktHodsk@bRAe theqie%'ﬁesmeeﬁﬂ IR artT86e IHRIHErmbRERFR cedifre 8L
herein refers to a process har maceuti cal oral fixed dose

conbi ndertbin the pﬁ?m@qwesaﬁwl’yf)w&eta%%g& 53 &F-and the fluid transports
the drug(s) outside the dosage forminto the fluid that surrounds the
dosage form The conbination of



delivery rate and delivery duration exhibited by a given dosage form in a
pati ent rlbed as its in vivo rel ease profile.

profil esc\gp Eog(g'g% forms may exhibit different rates ang Eura I ons of

rel ease and may be continuous. Continuous release profiles include rel ease
profiles in which one or nore active-n@agredi ents are rel eased conti nuously,
either at a constant or variable rate. Wien two or nore conponents that
have different release profiles are conbined in one dosage form the
resulting individual release profiles of the two conponents may be the sane
or different conpared to a dosage form having only one of the conponents.
Thus, tThe nhwnamqb@mlglxedadosn%mma;mhof)thleelresﬁnt wivention gre ofdnblayererdi ng t o
a diff ] e I t nponent
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del i ber I 1 f4 ' f | ation design or manufacturing
nmet hod.ﬁéf'ﬁf)}s{s)ﬁme“og% %d%%i&é@r@%ﬁhgég{)l%l cally obtained by delaying the
time of release of one or both of the conponents, preferably conponent (a).
Typi cal el ease
refers /%‘ regéﬁeeqt %@g&é&%\g&s&gm nv%ﬂt‘?%rﬂg %ﬁg&%% d;ﬁétgagﬁmbe&tlc% %lerxfagg g?\é shorter.
Mbdi fi ezbmitenatians whashusefimheoated Ssitabiaiin qoatirgscarekaswn Bod kommérdialyr ent
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del ay" e to the period of tine between the
adm ni S@%gﬁoﬁ#%@ﬁm é%(t)ésozlfagkfor m conprising the conposition of the invention
and the rel ease of the active ingredient froma particul ar conponent
thereof. The term"lag time" as used herein refers to the time between the
rel eas f form and
t he reﬁggags%etsglﬁ @E}éh\g@*@%&%%?gg?%@ @% anot ﬁgng?g%}ggﬁgﬁ? ﬂ@?‘ﬁﬁﬁe dosage
form Ddventaggs:ati on: The term "di sintegration" as used herein refers to a
process, \MB%{ t g‘gﬁ‘% typically by
means of eﬁukﬁ%n%ﬁfﬂgﬁ&% PF?!r)\?éc)){ogé%(g{rl e parti c gts)érgn hfége%h sper sed.
Di si nt e-gré.‘t'ie@tﬂveflkéhlbmf'ég/l@édmwattmﬁyedol id oral dosage formis in a state in
whi ch any thesgéftifatdh of ﬁarﬁﬁcb i @Jan fﬂ%ﬂ%@efceﬁlmnaﬁ&%%% USSR Maringss,
i nsol ubl e coat ng or c resent, remaining on the screen of
the test &gfiRiangeUds fﬁ'%b“!iy ged ﬁlsmatm\hm@smswspam y firmcore in
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environment (e.g. dissolution medium body fluids etc.). In contrast to
di si nt egr phar maceuti cal oral fixed dose conbi t
di spersed‘gg 9?!/(13?5*%%9 apart, rather it is becom ng small 'PP:?‘HS?(ﬂm 0§77g6)as t he
erosi on process proceeds. Dissolution rate: The term "di ssol ution” as used
herein refers to a process by which aolid substance, here the active
ingredients, is dispersed in nolecular formin a nedium The dissolution
rate of the active |ngred| ents of the pharnaceutical oral fixed dose

goes | ot el S RekgtBoR v s SaREREa B S 2 thepiPibance (et

| 'i qui d/ sqdirt, anetbeidwat®) pprenper at ure and sol vent conposition. The

di ssolution rate is nmeasured by standard net hods known to the person
skilled in the art, see the harnoni zed procedure set forth in the

phar macopei as USP <71 1> and EP 2.9.3 and JP. For the purposes of this
invention, the test is for neasuri ng# t he di ssolution of the individual
act i ve Thagnedfiemiikewiss rplatdsdpraerfotasisiiovihe grenasation b pearmnagepticayqral fixegh pH 2
usi ng % R2dgh6i §t§dnrsrdsr}fés§|]tfef59ﬁenﬁtab §J!:ertfa%§ééu98a¢1 P41 ixd Bbgee) The
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of  the Byl dndinfd 75 Rl drMooblies bediken seRctdnotgie ter m
"physic y separ ine ereln refers to a pharmaceutical oral

fi xed dose conbi nat| on cont ai ni ng both con{gonents (a) and (b) faornulated to
m ni ni Zdepharnaceutical oral fixeddese qomiinatings g e presenbiRventisniare useulfer s ni | ar
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dose c I nati on contal'nin onponents (a) and forrm ated such
that t hegrtéaitbire @ngivaxXebethpt ﬁa@a@n ugstaklp). NMyoesrdial wlfﬁc,fcf&i*r Artaeropeierogise

separ atdetid RbShrBPMRY, Gbetie RafaRic! ybpathy! Atal M@ufﬁél@?ﬂ@”ﬁéﬁpﬁefaﬁ)vaﬁﬁu%r( b) in

one dosage gormcan e achi eved by various nmeans known in the art, e.

ei t her Cbgeaﬁe»rlﬁfmV%ntrl%@afthyéeﬁ@ﬁ’bb(ﬁogvléV%W?@ﬂ@ Such ps Alenpar's) ﬁf‘%s‘é@ﬁar at e
layers Lq4s % rﬁ?ﬁ@érpfau@reg a bilayer fornmulation or a dry-coated
(core inas or by using particulate systems

(mul tiparticul at es) that conprise particles of different poR %atl ogs of
conponéhhe Rreseni iyeeliandisawise relgies o éé‘b@ﬁ‘fq Qidrepting yrasiension (whethe @l es,

sachet s, t@hhﬁtkeésféﬁﬁa:f ielnb%s&ulémdiayéﬁd Rt sysalieSor otedtlsebendaby @p@)ed from
conpressing nultiparticulates, and mnitablets obtained from conpressing

mul t i pongestivaneart fajlyes apging (Wigrtherstahle geyrpiablel, MyRcdR! B[RO uent Iy be

Filled §ripefoscRrss, @Rbettfé HRopdtiay, 'E'ﬂa(bfeh@cd}hwéln%baﬁ@p%hélﬁhwﬂﬂdlého@ capsul e
filled wmth 1) mul'tiparticulates of one ts. and 2) one
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mul ti paAIEHé?er?é &toke %Edé’&e@ﬂn@%?&ﬁc RéarbRmde coﬁ:fpnislhg aamhﬁstem@rﬁ@ment_ The
term"particul ate” as used herein refers to a which is

char actaimaleiiclyginghemandpatinpleindieed;ol syet teaimept %ﬁ\ggapeﬂgﬁgtegectygads or

gr anul gsharhhEIRERrA9ixed dbsteEdmiSihatRn 2xBEaMgas Y rasémawenilren a plurality
of particulates is present, these are referred to a rrultlpartlcul at es.

Typically, the partijcul ates have ve e . size of n_about 3 mm
pref er amwprsamﬁn%b'me%eﬁﬁ\a{ rhﬁr‘l‘ el':‘%ga p%@?%ﬁ@"‘%‘aﬂ’?lfﬁ(%%gﬁe it is
[nﬁant L&bﬂtbuﬁ?oh%@&érdﬁ@‘iﬁeﬁe dréserd@ivehtioH fat g rh@ﬁ(ﬂat cflurlé&iftalrﬁéd?cahmgdrzthé ess |
an abou e given va article size et erm ne
on the ERANENH! n%*mogﬁwha@éwvaﬁbgm@naa SOl JEnGRATY L 333?“
Conrﬁntléﬁ?ﬁb sps'étﬁﬁdt ot ﬁth&f z@coﬁaa@uypoclal)gcdngsmeqveea faiird, ghgmw?whethéﬁ?alﬂfz k:c : | ed
in the ar ec ues .include, for. e edi nentatipn fie ow
fracti gfanstakle dﬂb‘f‘@ﬁy %'grﬂ fREqtigR.; 95068(‘?{ é@gg Ic “‘?Pgs!,}'i? aérbyappépf)%céardgﬁd di sk
cent ri fgaddt renﬂnmsumbuahcys ﬁ@h;bhdrﬁ%@étﬁar dideiabé Neft henteauigrehypértiophsp,
appllcatlon enot es. t abl et ze,0 5 mm The

eral ut 1o
term n‘iqutt'é’tﬁpéifgnd\?ﬁtﬁpn Zﬁ‘@"’é‘“tf&pﬁt“gﬁe' B?ﬁ‘%cﬁ%ﬁw 859("8&'985%%'{“&% smal |
tablets with an overall weight of approximately 2 to 30 ny, e.g.
approximately 4 to 9 ngy, e.g. approximately 7 ng, in their uncoated form
Mnitablets are a specific formof nultiparticulates as defined herein.
They can be prepared as descri bed herein, including preparation from other,
smal l er nultiparticulates, such as granules or beads. The mnitablets may
have any shape known to the skilled person for tablets, e.g. round e.g.
with a dianeter of about 1.25 to 3 mm cylindrical e.g. having a convex
upper face and convex |lower face and e.g. with a cylindrical



di anet er and hei ght independently of each other are from1l to 3 mm or

bi convex @ini S e.g. whose height and dianeter are | y equal
and are f%%h]tlo?@é%%o 3 mm Preferably, nultiparticulat egeﬁ%g%gmgéﬁé rol | ed
rel ease coating. Specifically, if a mxture of nultiparticul ates conponent
(a) and conponent (b) are used, the rgspective nultiparticul ates conprise
different controlled rel ease coatings in order to provide different
controlled release profiles. Bioequival ence: The term "bi oequi val ence" as
used herein is related.to. ki gavai L ion1of tHeBFdBtment of
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for Aligkir : t % Gonkd i f {0 effice, Of
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present ionhas a rel'ease profi or one or ' h of the active

i ngr edi anetvathiri the;saope ofithafolbwingaliairri Méthoutfurther efakoratinn. dinbeligned Hehce
interval fa S , : : ightd i¥mM 0. 5
to 1. 30?“%%"%%&3%?% éJrs @ It{}é g&?‘?'ﬁ?nhgs.%lp?%'f%ﬁh%?;ﬁg?gl{%hrhgblté of from
0.8 to flIedextent.i Therefofe theeBxarhples herejnearsto be sonstrued ps mgiel iljsEaldeabl y bot h
t he Al 1 i thl i 2 joned ranges. By virtue
of th?ﬁ?a%W%Q§r@?ﬁﬁ%@ﬁ?&?ﬁPa%§%¥k$$§%ﬂ{@g%ggggﬁ%ﬁﬁgé*on of the present
invention wll be bioequivalent, or close to reaching bioequival ence, to a
free dose conbi nati on of Aliskiren and Aml odi pine. In one enbodi ment of the
present invention, conponent (a) is present in an anount ranging from10 to
45% such as 20 to 35% by weight based on the total weight of the

phar maceutical oral fixed dose conbination. These percentages are based on
the free base of conponent (a) and if a salt is used the percentages w ||
be adapted accordingly. In another enbodi nent of the present invention,
conponent (a) is present in an anount ranging from20 to 60% such as 25 to
55% by weight based on the total weight of thegranules conprising
conponent (a). These percentages are based on the free base of conponent a)
and if a salt is used the percentages will be adapted accordingly. In
particul ar, conponent (a) is present in an amount ranging of from75 ng to
300 ng of the free base per unit pharnaceutical oral fixed dose

conbi nati on. I n one enbodi mrent of the present invention, conponent (a) is
present in an amount ranging from75 to 300 ng, such as 150 to 300 ng, of
the free base per unit pharmaceutical oral fixed dose conbination, in
particular 75, 150 or 300 ng, such as 150 or 300 ngy. In a particular

enbodi ment of the present invention, conponent (b) is present in an anpunt
ranging fromO0.5 to 5 % such as 0.5to0 3 % in particular 0.5 to 2 % by
wei ght based on the total weight of the pharnmaceutical oral fixed dose
conbi nati on. These percentages are based on the free base of conponent (Db)
and if a salt is used the percentages will be adapted accordingly. In

anot her particul ar enbodi nent of the present invention, conponent (b) is
present in an anmount ranging fromO0.5 to 5% such as 1 to 4% in particular
2 to 4% by weight based on



the total weight of the granules conprising conponent (b). These

per cent age§ #Hofshaged on the free base of conponent (b) P@@q] bdooRs t IS
used the percentages wi |l be adapted accordingly. It is pre erred

conponent (b) is present in an anount ranging from1l to 20 ng, such as 2.5
to 10 ng, nore preferably 5 ng to 10-28; per unit dosage form in
particular 5 or 10 ng. The weight ratio of conponent (a) to conponent (b)
preferably ranges of from1:0.001 to 1:5, nore preferably of from1:0.5 to
1:4 or of from1:0.03 to 1:0.07, nost preferably of from1:0.05 to 1:0.01
based [ f (b). Most preferably, conponents (a) and
(b), ara o1; Bfa ItEor Rﬁi\s, 75/5 ny, 150/ 10 my. 300/ 1 ny, 300/5 ng
or 300/Tte aeponsats of thef Amiabipinedaysr wvese MBE) g@nnrgt@rar(dagmmyssebﬁed on the
free b ( n hi gh

i ug 1 aegeted ka0 The BhekirpR RRPWAE IR fHhin ocophfic R (reol 81 HReS 001 10
my of (\aylamtb)anmhermpmsqgwﬁhlatc@rnpseaswnafgrcehné<aéka Iilnmamtoehpﬁnﬁlawwwnent (a)

and/ or - &?qofgﬁts above
ment i on?gggoﬁ%% %gﬁﬁgghgﬁﬁ %‘Hm'ﬁ%ae{%k'eg B%arvsn%gceoﬂfptré%%dorgy i Xxed dose
conbi natkbirto abtagr albiayet tabtedteorer esent i nventi on needs to be sel ected
appropriately to show the desired dissolution profile. Unexpectedly it was

found that the pharnaceutical oral fixed dose conbinations achieve the
desi r e®@impiot.dt Bolaygrrtablpt. Ethapolaliskigeragrandiptigiegr ant in an anount of 2 to 15

% such—a—s—Z—pe—éz%—-&ueh—as#—J—e%@%—bﬁekg-h{—Mhe tablet, said
per cent dyBedientwei ght being defi ﬁ@&“gr(l"@) t oF¥RfHioBptional film coating. In

partic t he pharnaceuti cal
oral fi Adiskicosthanohdgrianaleteon is a solid dosage form such as a nono-|ayer or
a nul ti |asskeren hanifumagge a bi - | ayes31.q0abl et . Thcdtve substadoe enbodi nment, the

phar nacmrb&;,yta"gggéuufogged dose ¢gpdp nati on ofudhhe present invention is in
the formaboaadenol ayer. Monol aygis accor di pgintdyrdahe present invention can
be rranuf ctured by net hods kno {) the art g Lor exarrple by a net hod
conpri s i gs of (1) granulating co {. i th at | east one
phar nac ﬁlé(‘f'tl‘g/“d PEREAD| e addi tive, optio éﬁ“r‘@"rgr?“ﬁ presence of a

gr anul atTetahAliskifen granules ranul ating
conponeniaydrd) Aliskiren Aemifemarateone phar maceutical ly acceptable additive, for
exanpl e Anskire®bthgiol ganP&ct i on, t ee44prm an Anmlcte pubseangs anul at e; (3)

opt i onaIM,&ogr/'syé"mg chiRRYLting resgesdive granghahes; (4) sieving respective
granul ate neoptl onal 'y m xi ggogd he respeg;slnyee;rag,r anul ates with outer

phase e mxing re ctive gra es; (7) screening the
mat er i ai&kﬁd E?'Ect()hﬁ&) ée}' (8) opt ?ggal ly, bl e%ﬁj‘%nt he obt ai ned si eved
rt her phatri€

mat eri al "’lgF"Eﬁ’H"( stparg get her W t h® t| cal ly acceptable
addi t i vdayerdidptab weigh nonol ayer tabl et
and ( 10)Lapet2: Anﬂdd:glnebedylate:oatr ng the obtai ned rmnol ayer tablet. The

r espect iAnodipiiBes@ates can be prepered usi ngAd®e sastaicy granul ation.

Exanpl esmérggrygm;negg,@rbgé ation argygggueous or piggeni ¢ wet granul ation, in

parti culgf:,Q %yg\@{e granul at jgn as descriphg qle fow. Preferred exarrpl es
of dry 9L anul S Lon TRcl ude rol | gcéocorrpactl op as descri bed e.g. below. Dry

granui at B MY s are preferré@since thefg cl'tcunvent the use of

sol vent é‘”aﬁﬁﬁs'%’\‘/ﬁfﬁiatﬁddl tional dpa? ng steps. Vtﬁ e enbodi nent conponent (a)
is wetgnd adjweig ] : ated by roller
conpact |1tbta| bareaaMéthMglﬁrrbodl nen980 @the phar maceut i cal oral fixed dose

conbi natrjgRcdating RRUSKESENt i nvention is designed in such a way that

CONPONETH S 4 3h@Nd (D) are pnyShesd Ty Separ ghedoanhyBigalr t €chnol ogi es and
f or mul atd on prl| nci pI es for phar gggeutl cal o Cgétﬁggl;olgﬁ%e conbi nati ons

A HAH—— A< d-al++ ng to the pr esent

Capabl U U I m Lal_l l‘IIC CcyUuricu ol OOvI UTI UII —IJI UI 1 T

i nvent i Jota! t-goptediiablet waight ¢ 0199690 sich as hilayer tablets. Thus. in

anot her *epmasdondsta 300tmhebaseesent i nvention relates to a pharnaceutical oral
fi xed doRenwsedbdunay povesisingt he form of a nmultilayer, such as a bilayer,

t abl et . *MgbirédpartRito 1GmgBases bi | ayer, tablets according to the present
invention are characterized in that a | ayer contains conponent (a) and
anot her | ayer contains conponent (b). Miltilayer tablets, in particular

bi |l ayer tablets can be manufactured by nmethods known in the art, in
particul ar, the nethods described for preparing the individual tablets
cont ai ning either conmponent (a) or conponent (b). Preferably, each of the
| ayers can be prepared using wet or dry granul ati on. Exanples for wet
granul ati on are aqueous or organic wet granulation, in particular organic
wet granul ation as described below Preferred exanples of dry granul ation
|ncI ude r ol I er conpaction as described e.g. below. Dry granul ati on nethods

Y

D)




since these circunvent the use of solvents and avoid additional drying

st eps. F ilayer tablet, in particular bil ayer , rding

to the preseﬁﬁﬁ%gvge‘ntl on, the i ndi vi dual | ayers can be pr@g}as?&“ﬁ"’%%f same

or different processes for exanpl e one | ayer can be prepared by wet

granul ation and the second | ayer can 23 prepared by roller conpaction or,

nost preferably, both |layers can be prepared using roller conpaction.

Bi | ayers according to the present invention can be manufactured by nethods

known in the art, for exanple by a nethod conprising the steps of ( 1)

granul ati ng conponent (a) with at | east one pharnmaceutically acceptable

addi ti vidardnesst [Np(raéan) i n BN presence of a granulation liquid, to forman

Al'i ski redabiiyat@Btaseig (2) grgnul ating conponent (b) with at |east one

phar macs0U .4l |y acceptable additives to forman An odi pi ne granulate; (3)

opt i onabisintedyrationgimesimul t i ggat espective granul ates; (4) sieving respective

granul amims; (5) optionally mxing the respective granulates with outer

phase excipients; and (6) conpressing the Am odipine granulates and the

Al'i skiren granul ates together to forma b| I ayer tabl et. The Aliskiren

gr anul Exampen2:iEthaneb@ramijaticw Monals alions t he net hod: conpri sing

the steps of: (1) mxing Aliski ren and phar maceuti cal |y acceptabl e

addi t i ¥gample®@-form a bl ended material; (2) granulating the bl ended nmateri al

fromstep (1) in the presence of a granul ation liquid, for exanple an

al cohol liquid such as ethanol, isopropanol or conbinations thereof,

opti onaf J V. fidhe T NE€ presence of %@J,ﬁgh | SofuHctiom of further

pharmacedtically accept abl e adCBeTrtéb%‘i to forman Aliskiren granulate, such

as an Krl € aetplc%éhOdlath anuiate. The resulting AlTsKiren granul ate can

t hen bﬂ éﬁ? g‘f‘% OW ng t he t% , conprj JLhe.steps of 1 (1)

kneadi nfskiresheg F'@@’ﬁfeng (3) dr 1534 and (4) 25‘? eening. The Anl odi pi ne

gr anul aMerasafstaliee ¢alldpsr ed by fol®oli ng the Weedod, conprising the steps of:

(1) ni xCrogpowidooeli pi ne and phar r#c¥®utical |y @é‘&@ﬁ'?a‘bl e additives, to forma

bl endedpemdedei al ; (2) sieving t24D0bl ended nBitgari al ; (3) m xi ng further

exci pi egmnmw&as%@m@g&ﬂoﬁg the materi al obteianedtmbrsolnerstep (3), by roller

corrpact T mﬁ@g;&g@gng, to feyanpan A odi pi ne granul ate. The granul ation
g Tor et e Al rSKiTen granuf ate can be any Ti1quid or liquid

mxtur exaﬁ?q'p'RﬁSWH N the gr amrﬂﬁf**gn art s as gthanol or a nixture of

et hanol ABYYPIre g A¥anol , sai d ures may 'H?%Hﬁancem nder, such as those

descri bé’hP"PF@fS@i"ﬁecqilU'B?%ferred nt86t%dre of et H&HBY and |sopropanol ranges

from abGusp®@o6® to about 99/1 §08w w), nosPislegPetably it is about 95/5 (%

w W) . Theghespedédrate Al i skiren @@ Anl odi pi lhebriggrénul ates are referred to as

t he | NnngprapRAMfcdlipindlgraniies t her ssogpoof the nmet hods above described, further

phar nac%%elngaql yseaec CRL@0I € additrves nay be added to the Aliskiren

granul a | m odi pi n anul atesp 'gm s i s described as adding

addi tiv C'?Cﬁy aiq'QeBﬂ‘f‘g?e phase. the addp y be distributed partly

in the GresABVYA® (in the inner @se) and pg PP Eat he outer phase.

Fi || er, Collaidal gikpan dignee gl i dant ( 0 present), CHHFE preferably |ubricant, can

be di st Magoesieh gearétey in the i nt&f0 and partl—NPfiP?Ptthe out er phase, binder

(i f pregyond toresatiétaieigiabl y onl yograoot of the inner phase. Optionally, the

met hods—describe above corrprl se the step of filmcoating the nonol ayer or

multila ar col dilo tabl et Fi I m coatl ng can be acconplished using

any sui-+ab H 5 reoattn ) 0 | d-commercially

avai | abIQ?aGWWE% be made accor dfh to known 'rlPé'P?l RLPOLR) %I cally the film

coat i ng Qeadwelaw i s a pol yneri cOB¥ 1 m coat i n§ilMEedirg B‘P'V% nmprising materials

such as Gpadyoed/propyl net hyl cel P0#ose. pol yEimgoaingpeiyRiol , tal ¢ and

col or antrotal sifM-66dtbd/ tabRet ivedght coatdmgomaterial is applied in such an_anount

as to pr M,Jrégso,@s'&déd@ gdsbng that ranges from about 1% to about 6% by

wei ght q Jf 3 qu tablet. During the manufacturing processes above

descri be*pr % and noi sture of the work roomare carefully

control | e8°"?sﬁ°?5’§r1 i‘ﬂ?g? the tenperature is preferably up to 25 0C and/ or

the relative humdity is preferably up to 60% such as up to 55% 1In

addition, any internediate or final material obtained during the

manuf acturing process is stored, preferably, in a seal ed polybag inside a

heat seal ed al um ni um bag. Preferably, the manufacturing process is carried

out at a tenperature of 15 to 25 0OC. It is also preferred that he relative

humdity is 40 to 55% Controlling these paraneters is advantageous in

order to avoid any undesired degradation products. Attention is drawn to

t he nunmerous known nethods of granul ating, drying, sieving,




conpressing and bl ending enployed in the art, e.g., spray granulation in a
fluidize granul ation in a high- shear m xer on
drying |§N§%§(Mﬁ%%§ed bed dryer, mxing in a free- falln%h&g%%gpmggﬁgnder
conpressing into tablets on a single-punch or rotary tablet press. The

bl endi ng steps can be acconplished usksg any suitable neans. Typically the
active ingredient and pharnmaceutically acceptable additives are di spatched
to a suitable vessel such as a diffusion blender or diffusion m xer. The
sieving steps can be acconplished using any suitable nmeans, e.g. using
oscillating sieving. The screening steps can be acconplished using any
suitabl ? The conpacting steps can be acconplished using any suitable
nmeans. a y} conpactﬂﬁ@Nl s acconplished using a roller conpactor with a

conpact ﬂé‘b Egtrangl ng fromabout 10 kN to about 60 kN, preferably about
35 kN. may al 945%e carried out by slugging the bl ended powders
into Ia gLhat are then size-reduced. The bl ending of steps can be
acconpl u3| ng any suidPabl e neans. Preferably the mlled material is

bl ended en wi th a pharnmaceutically acceptable additive such as a
| ubri cant in a diffusion bl ender. Pharmaceutically acceptable additives
sui tabl e for use tablets according to the present invention include,

W t heutE)Jag{B%atzl on, diluents or fillers, disintegrants, glidants,

| ubric ders coI orants and combi nations thereof. Preferred
phar ma abte—ado '  ioh € armd bi nders. The
anount i add| tive in a phgz‘ or T2 | xed dose combi nation nay

vary w e Ot L N abt-e ers include,
wi t hout '°1"F'FH°E‘§E'P%‘H' arAnlats o ystal line cel I ul ose (e. cel lul ose MK GR),
manni t olAliskisertheseiameratet her sugafd-¥¥r sugar 6@‘!"?\?‘&3?39@% Cal ci um hydr ogen
phosphatvigrodrysteinb seliubose ed hydr 0k8Ph0opy| cel Pideose, hydr oxyet hyl cel |l ul ose,
hydr oxy orexpyidomet hyl cel | ul ose, 2&4td conbi naDisotegranher eof , preferably,
m crocr yetiaddel Nne cel | ul ose, e. g24.00r oduct s gyaérl abl e under the registered
trade n’@;ﬂgﬁo,%{h %L,SOPEJPEFBRAK HEWETEN or PHABM@,QE{H,OQ Mem pr eseng afiller
may oal}, ] ran annunt ra&&hmg fron1about 1/6to about 40% preferably
fron1a 6 56 By—We ab pt+oer to any optiona
film coeft"i'?@?'“eﬂfaé‘P@F%lbl y, mul t ayer tablets, in particul ar bilayer
t abl et s Amieskringihesdate i | | er, when!P¥€Sent, | nAbtUPﬁUtrSéFyéﬁ's VWhen present, a
filler iMicrodngstdiimy eellubeat ai ni ng 28@3onent (aPivealy be enpl oyed i n an anopunt
rangi ng dréspovigdpeut 1% to about €084 prefer ablsitdgranm about 10% to about 30%
by wei glitiaghdsidredratBl €t (prior ggoany optiopgickitl m coating). When present,
a fill & -; G@Qtalnlngxﬁmnponent (b) may be enpl oyed in an anDunt
""" o—apott—40% D om—about 10% to about 30%
egpal p %’seteéﬁ'lpéﬁ"s(prl or to any opt i onaI filmcoating). Suitable
di luents are for exanpl e dical cium phosphate, calciumsulfate, |actose or
sucr ose Mierogystalline gelliloge har i des, 3&@Q | ul ose, B#eErll ose derivatives, such as
m cr ocr YCséspblidane cel | ul ose, kaoB4.6Q nannit oDjsinthgyanst ar ch, gl ucose or ot her
nonosac JoadidllsifcondRxitié i N or ot hgeo pol ysaccharidhes, or m xtures thereof.
Resiundfistdirhident may be enpd oyed in app@amunt rangi ng from about 1%
X t _ Wei ght of the
tabl et {pr+of—to—any—optiena—f+mreoatingy—Frefe Hy—mul ti | ayer
tablets, in particular bilayer tablets, contain a diluent in both |ayers.
When pr &Filmmgoating (Rala¥allow) n t he | ayer containing conponent (a) may be
enpl oyedpatryauhit&nount rangi ng fe®Hm about 1%Ftro-cedsiogboliéy preferably from
about 1@atig yalaut 35% by wei ght.gef the tabFmh-coqing pélyh@ any optional film
coatlnngBMng present, a fllleboun t he Iayenng&ﬂhgbahmg conmponent (b) may
Pﬁeeng &H?J{?%Ee 2 %n&ﬂ Anging,d oM about 1% To about 95% by wei ght SLe
Wi t hout P?rfﬁsﬂp%ﬂdﬁ%%oﬂ'ﬂﬂ t?f\??nyl pyrrolidone (PVP), "such as e. g., PVP K 30 or
PVPOOF, "ptampuetduriageroggsy®sl s (PEG), e.g., PEG 4000, hydroxypropyl net hyl
ceIIqu§€Chwdmgmyp¢ﬁbmbb@@IIulose both preferably of nediumto high
viscosity, e.g. viscosity grades 3 or 6 cps, pregelatinized starch and
conbi nations thereof. A nost preferred binder is PVP K 30 or PVP9OF. Wen
present, a binder nay be enployed in an anmount ranging fromabout 0.1%to
about 20% preferably fromabout 0.5%to about 15% such as 0.7%to 5% by
wei ght of the tablet (prior to any optional filmcoating). In multilayer
tablets, in particular in bilayer tablets, when present, the |ayer
cont ai ni ng conponent (a) preferably contains the binder in the internal
phase. Wen present, a binder




in the | ayer containing conmponent (a) nmay be enpl oyed in an anount ranging
from abo 0 about 20% preferably from about 0.5Y% % such
as 0. 7% ;%O%Bﬂ%&%{%“mei ght of the tablet (prior to any oﬁ?@ﬁg‘ﬁ%%ﬂ%n‘?
coating). Wen present, a binder in the |ayer containing conponent (b) may
be enpl oyed in an anount rangi ng from&bout 0.1%to about 20% preferably
fromabout 0.2%to about 10% by wei ght of the tablet (prior to any optional
filmcoating). Preferably, the binder is omtted in the |ayer containing
conponent (b). Suitable lubricants include, without limtation, nmagnesium
stearate, alum numor calciumsilicate, stearic acid, cutina, PEG

4000- 8000 4 §§ 12 aﬁpnbi nggl ons thereof, preferably nmagnesium stearate.
When pr ey ﬂ’ﬁ 15\:@{ ggcant may be enpl oyed in an anmount rangi ng from about
0.1%to 6393%] 9 preferal®o§%from about 0.5%to about 3% by weight of the
t abl et L : optional filmcoating). In nmultilayer tablets, in
particu Mtl %ra&?qgﬁérurpt abl2428  when present, a lubricant in the |ayer

cont ai ning conponent (a) nay be enpl oyed in an anount rangi ng from about
0.1%to about 5% preferably fromabout 0.5%to about 3% by weight of the
tablet (prior to any optional filmcoating). Wwen present, a lubricant in
the | ayer containing conponent (b) nay be enployed in an anmount ranging
froma Y to about 5% preferably fromabout 0.5%to about 3% by
wei ght by %é%abl et (prior to any optional filmcoating). Preferably, the
|l ubricant is omtted in the | ayer containing conponent (a). Preferably, the

| ayer 0 COTTPOTTE D) gonT ar TS t he internal
phase. a?ﬂte di sintegrants i ate £ bm t hSurt Plmitati on,

car boxyrethyteetH-utose—catctum{EMcCa)—carboxymet-hytcett ul ose sodi um

( CMC- NaMiskitegethanglaranldte (e 9.  CROSPOVI DONE, POLYPLASDONE or KOLLI DON XL),

al gi ni c Aligdren hepgymarataal gi nat e attd-Wuar gum AHYSEYNSENER abl y crossl i nked PVP
( CROSPOMidpaNB)alline cellolobé nked CMCI&0AO- Di - Sol ) Dilusat boxynet hyl st ar ch- Na

( Pl Rl MOgidspewidbnEXPLOTAB) . A nos28.4r ef err ed Diswtegtaggr ant i s crossli nked PVP1
pr ef er alplyiadp¥PPXL. A di si ntegramog S enpl oyg@dérn an anount of 2 to 15 %
such as g@fand with shdsboropdiidi-as at | east 4, 7 @ranl@fidg Biemei ght of the tablet,
sai d pergenhage of rav’\l/ei‘ieght bei ngséjtejoi ned prior to any optional film coating.
I n part+ ' i : | ayer tablets, in
parti culAgodipinggranylate ¢ 5h| et s, when present, a disintegrant in the |ayer
cont ai niATiedininedepdate (a) may bel®dPl oyed i nAdive seRstanee r angi ng fr om about

0. 5% t o MidvoanystefiDeceliploed er abl y f 28@3about 19%®tuentibout 15% by wei ght of the
t abl et (gpsspoviddne any optional fé.bon coati ng) Dis\fegranpr esent, a di si nt egrant

in the IvpgREsiPatabRI Ng componego (b) may beuwig@toyed in an anount ranging

fromab o8t 0 % pre ly fromabout 2% to about 10% by

wei ght %Eatlé%m‘:' uluﬁlp M uiéy Rl ' ' . Preferably both
| ayers %Fﬁ"éﬁ ROEe*EPI™gr ant . Suj tabl e glidants include, wthout

li mi t at iMisfocrsiRling ceios’i i con dPOW de (e. g. P1U&Bt osi| 200), magnesi um
trisili&aeseovigpeader ed cel | ul 0se50@t arch, taPsintgg@ntonbi nati ons t her eof .
When pr @pioidal siicogldiogideit may be 26@l oyed i n &hidamhount rangi ng from about

0. 05% t (vagheyitim &i8grater ef er abl y f 1060 about 0. L3pricantabout 1% by wei ght of the
tabl et (Rt Porelthi@Weightt | ONAl Th3ggecoating). Tn multilTayer tablets, in
parti Cu'Fﬁrrn-J.o';tiQi Pl e IE:P' ets, when present, a glidant in the |ayer

cont ai nEfAg—ceRpPoReRt— ray—be—enployed—R—an—anpur angi ng from about

0. 05% t PPAB¥W &S0, preferabiy fFOM about 0. TWFCEPUABBA™ o, by wei ght of the
tabl et @Qpefyyellow any optional P8 coati ng) FiMEeHINGPAYERSt . a di si ntegrant
in the IQpgdw resont ai ni ng conpone®f4 (b) may bEiregpdtiogeelyniet an anmount rangi ng
f r om abawtal findbSatédtableowtighty posiaar ably from about 0.1%to about 1% by
wei ght 6oddifordsd® flo Mdhdser o any optional fiTmcoating). Preferably, the

gl i dant **RQem%U%otéu%q?b cdst gl ayer containi ng conponent (b). The
5@'&

pharnaceuélca of dose conbinations of the first enbodi nent of the
i nvention &F@PWH8§1 $°8F nultilayer, such a bilayer, tablet

pharmaceuti cal oral fixed dose combinations of low friability. Preferably
the friability is not nore than 0.8% The friability is measured by

st andard net hods known to the person skilled in the art, see the harnoni zed
procedure set forth in the pharnacopeias USP <1216> and EP 2.9.7 and JP. The
pharmaceuti cal oral fixed dose conbinations of the present invention are
nonol ayer or nultilayer, such as bilayer, tablet pharmaceutical oral fixed
dose conbi nations of suitable



hardness (e.g.an average hardness ranging from about 250 N to about 300 N
for bi|a¥$625ﬁﬁﬁ§%a Such an average hardness is d?ter”i@%ﬂnﬁﬁ&B@S 0the
application of any filmcoating on the pharnaceutical ora i xe ose

conbi nati ons. Hardness nay be neasured according to a process described in
The European Pharnmacopoeia 4, 2.9.8 opépage 201. The test enpl oys apparatus
consi sting of 2 opposing jaws, one of which noves towards the other. The
flat surfaces of the jaws are perpendicular to the direction of novenent.
The crushing surfaces of the jaws are flat and | arger than the zone of
contact with the tablet. The apparatus is calibrated using a systemwth a
preci si $f 0 (hbmﬁgn. TgﬁNtablet is placed between the jaws. For each
measur e ﬁf@sﬂ t 6t is“Oriented in the same way With respect to the
directi gff2 F?L -fp¥ied fotase. Measurements are carried out on, for

exanpl e .9 I@ Iebs..ResuIts are expressed in terns of the nean, m ni num
and naxFWﬂ PR m?ﬂ% Newets#ss) of the force needed to crush the tablets. A
preferr@Hnenbodinent of this invention is directed to pharmaceutical ora

fi xed dose conbinations which are filmcoated. Suitable filmcoatings are
known and commercially avail able or can be nmade according to known net hods.
Typically the fi 8 LN ial is a polyneric filmcoating materi al
conpri : oxypropyl met hyl cellul ose, polyethyl ene
glycol, talc and colorant. Typically, a filmcoating material is applied in

such an_amunt as to provide a filmcoating that.ran fr. %to
about 6% smt@ﬁtpr%qeprgng the forpYatiansdn ASErdanceHit tﬁ%g[eﬁ%F P{fg\r;%ngifgﬁu%é%i (:)ns in
accor dagypnfirnméd &s fonewr esent i nventi on show the foll ow ng advant ages:

Bi oequi val ent fornul afigns r close to reaching,. bi ui val are

achi evelhe a%@emvaﬁqwfﬁpc*ﬁ*ﬂ%t?ﬂa‘i"ﬂg- 7 8%‘@"‘?'%"?336'6{8%?‘5&@%%5 Qf%é%;g'ferrrtul ation of
phar macgaHspaRint Matdriafl; iAstor) @se aosatbierfatnenifiomiat Bladeudrid shadires thastimieg s,

resi stance to_friabilj ration tine

biljty and. disinte . i QssSi - T i ckin
t endenc§/eRRRt: HBS VeF3EL R %f"am)ﬁ mgeised é’ﬂ%g't" LS Water P%tﬁt?g 8§y ?g(;rlvgh'ﬁlntngr?reu%l A )
robust pEcsH in G HatiRG jaekeIC TRE water dathi ar\hedting jSckat @etmitstfiolding thel tatiperatiarad

fi SRt wib f ' . S i
D bt 1 gdedheareebat 37 LGB B ind koPRadne BaPdOidH Bneiatl PhBbE oo o1
or M chagliorad@ r{)air?cﬁf tHE BEsEReLly, Grtiuinihe edyirahetent rewhiolp tHecasb@mbtyris hlaced,

t1 nmepol nt, are npe

i ow 150 ppm .The invention |i ise rel.ate .0CEesSs
for T necosiiRee S GuAst MOHGh Aatn, BEYBYRR Beydnsihire G i iy foBla
gescr i 3§tﬁri|§?éblﬁhiénﬁb@)béﬁat®mht mmrtﬂabamitioa:cqf meedpﬁbime_mbmﬂc&tierirtg_(m@ham i on may
e produce rking up conmponents as defined herein 0
appr opr 49 tﬁ%&,ﬁfsg‘,ast%e F@P\Aﬂq‘g 'Te'bsf\%{}sr?é‘gjeﬁf’?@g?s' ﬁ}eg':‘e'grﬁisexgodg‘gq ettohﬁ 0
conbi nNaginPasd itsTingidp ikinferecis B8 ¢arh teNneé . iBdidbssee dandrdratthetop. Afittedhe
present invention aag}&;g%g#ﬁfor.lomering t he bl ood pressure, either

syst ol i EOV§F MaYLe 5 POrRi- condi ti ons for which the instant
i nvent i PRe bRaftisPouitiohatsdimat itsrtidisuiot riord thahi2anin dtape poiehEomrhg werticdler of

th i , tial - | . di.abet i [ A
other setb ALy eEsand Fotaieg atpoll el sefn e Wobns, Ths R ffa RERbP IS o' o,
unst abl g, bidgeossses tHrotghf tae akis @h thesstiaftesodisatities betiam offihalidadeds Aegihwitipat hy,
di abet i u | Eici . .
i sease MSEET08 SR dherlsTaTe A gR 2 RO R PEARESR R Wirom
Al zhei mef the vesdtll isshaiatemedhireidg thecteatn The nvetalliccorsuitably freert, tigid blabeeandrsbefint
[ ti | i kew . At th ft i ' th f
he nal FORRIRS & Bag8 /G A SRS SAERSI drcndtig deydPmal BE LbETBIReg " "0 ©
ot her sggsunsly semaémfl)rmmgrwf : _tiidma‘n@&?rte'stf Tﬁhdla paddle blade !aad (slw!lftamlae bespaib{dﬁ or
t abl i i nfarctipn, artherqgsc 0 a ,

(i abet | S raae iReaterays Theribend bl BIpEHE S Siie fi B0t S BERjasgarat MY
di seasepelofd totatRntof ittiblade i3)starteidr Asmall, loosmpiece of myrséantive matgriagsyph, as
Al zhei 'S, Kk headagh d ch ' t il IS :
dri i S0ek TS aR &ew ARe Wi AR TR erame fefios s FRTHEUR'fbryise
t r eat mefibataOtiee valatsd siakdryleeitésemay be usbdir naceuti cal oral fixed dose

b . ; " ; e Con. ‘ .
" ket oE00B 3 B8 PiloR ey’ & HiterDH B oot or SRS ind SHRRALER o)
accor di agsdmbléd)ehgDisselntion Medintn iseqfifibratdedo Bdnud.at tand dhethegmendiet nent  f or

the treatnent of hypertension (whether of the malignant, essential,
reno-vascul ar, diabeti c,



i sol ated systolic, or other secondary type), congestive heart failure,

angi na ( t bl e or unstable), nyocardial infarcti

art her os\(lz\?grzgg)?ogg i abeti c nephropat hy, diabetic cardi acll:)%%UoSgg)?ﬁfﬁs? enal

i nsufficiency, peripheral vascul ar disease, |eft ventricul ar hypertrophy,
cognitive dysfunction, e.g., Al zheineg7s, stroke, headache and chronic
heart failure. The present invention |ikew se relates to a pharnaceuti cal
conposition for the treatnent of hypertension (whether of the malignant,
essenti T r. ~di i j 59k | Jj Als. R ndary
Cype). ey A UAKBIE (o o AT ot Eop AT TRERLUIEE dpprels, BT oK

myocar dixaludé ir ubbles fromahe serfasecdf dhe dosagedombunit, and dpmedistalhihe appatsus c
cardi a Lot f LG "t PR L cifRSEY. 36 58 38288 60! eF t
ventri g%ﬁ%é}gﬁyg%ratr%%pqﬁgpb%h W@?@éé’ﬁm i pn?%?'ﬁgéa?_ %'.zg’e?br'rer‘ s, stroke,
headac 99 andd! 20imion)i or ateach of thieltimes, statedr spsicifeerd>  Hal) isewithdraveniromeal i xed
dose c i | i . i LAd thelbb bPRESbM4ting he exact
dose of ﬁ@%‘*&%ﬂx’ﬁ?’%’i%‘%‘rﬁ%g‘?hﬂﬁﬁg'%%gﬁf’gr% ormhjﬁame(_)nﬁto be adn ni st ered
depend bhiadeanotiedsethanf! drafromrtbe vessgl wall. [iNOZ Bnthetaliguots withdrawnder anglysishe
desire Qi r f -easehdb ittAR pact i ve
agent . grépgé(dgﬁpw@\’ec{uﬁﬁvc{éﬁ%ﬁéﬁ%ﬁ?ﬂ%o&d&tﬁpv@é @gﬁ%}?{rﬁegﬁi reég_ zlan the rel ease
rate t rehowofthatagplacenent of thierreeriom is het negessans thekyrlvine ichangetis godectedinvi vo
techni 4He SaicAghdH. The vabsd' RikepP Blliefed B e irdllont ie/Bsf ARE incBRBEAKGBL | ON 1
t he bl ood pFasma remains at an acceptable l'evel for a therapeutic effect.
The abof¢halmbdure pindertestatisyitatile imes issverified.] nlhensnesimeanie filiered ghrpvalt @r r ed
enbodi nek , f i fi j j I S
cpoo f 1 Eaps THE 8%, 2 HRFlu e LR (Aol STBRG WTRR! Aisto ) AT PERRCIAIRE P,
W t houtaré discarled eThebanadysisois peiformes! theHPle® ed UMitieteatine. Bid teblgsl répeatadaatar t

can, usj t Iy | A Lutilize the present invention to its
full esﬁéé;sgteetﬁrfe_sp[f/ﬁg%gfﬁlgg%a?%é%%deéégn%]plééé herein are to be construed as

mer el y « | Dissolution medmnmdfonpH 23 sbliution abtaipad by dishelving G fof hydroghleriaanid

i nvention,]j . . le 1: Bilaver Tablet Fornul ati ons The conponents
of the Anfr{og'l%eé af/jger;aEl re m xed, granul ated and conpressed as descri bed
herein. The aliskiren |ayer was filled into an eccentric tablet press for
all bilgye I .ant Wi i f 5kN. The
i odi plscolfes Y BoRfnEBIREESESNAD e pre QR RER Al RiChe Raded

t abl et dissolutinashamacierieticses sebforthdn thecclaigelofitheopreserdiinveatidsi. Thg sesulitalaret

core. l. S de Bi- er tablet. Ethanol aliskiren granul ation

| ngr edil-:geiﬁw rﬁ\nt)tﬂent%mf%f'lo unction per tablet Aliskiren ethanol granul ate

Al'i skiren hem fumarate 331 .50* Active substance Mcrocrystallipe cellul ose
180. 50 Di | uent Crospovi done 28.40 Disintegrant Povi done 24.00 Bi nder

Et hanol with 5% i sopropanol* * Granul ati ng solvent Total Aliskiren granules
564. 40 Layer 1: Aliskiren hem fumarate Aliskiren ethanol granul es 564. 40*
Active substance Mcrocrystallipe cellulose 37.20 Dl uent Crospovi done

68. 00 Disintegrant Colloidal silicon dioxide 3.60 didant Magnesium
stearate 6.80 Lubricant Layer 1 total weight 680.00 Layer 2: Ani odi pi ne
besyl ate Am odi pi ne besylate 13.87** * Active substance Mcrocrystalline
cellul ose 279.03 Diluent Sodium starch glycolate 6.00 D sintegrant Iron

oxi de yell ow 0.20 Col orant Magnesi um stearate 0.90 Lubricant Layer 2 total
wei ght 300. 00 Total core tablet weight 980.00 Fil mcoating (yellow)



OQpadry white 20.28 Filmcoating polyner Opadry yellow 5.72 Filmcoating
pol ymer i coated tablet weight 1006. 00 Corresp ?.p, base
" Renoved-RgE)?lbangd%i%cessi ng ***Corresponds to 10 ngy baseaggﬁﬁg@g’% N]S(;r?maan)

310 N Friability 10St.
Exanpl e 2: Et hanol
| ngredi ent Anobunt (ng) Function per tablet Aliskiren ethanol

/6.59 0.0%500U.[% Disintegration tine in 24.87 mn

G anul ati on Monol ag&r Tabl et Fornul ati ons Exanple 2-1

granul ate

Al'i skiren hem fumarate 331 .50* Active substance Mcrocrystalline cellulose
180. 50 dy. L heny 4Cr ospovi done 28.40 Disintegrant Povidone 24.00 Bi nder
aﬁh ge}

Et hanol

i sopropanol * * Ganul ating sol vent Tot al

Al'i skiren granul es

564. 40 Anpodipdane 9r aRiate AN eflispitoe besydidbifioh 3. 87 pissofi¥nt | Ve substance

M crocrystal1r
Magnesi um Pt

e cel [ylgse

'83r at e

286. 23ro
Ubri canf

o?fal

A 831"

i L.uent Crospovi done 6.00. Di sintegrant
?lglofne gr arfmﬁ%s"f 306. 40 Ext er nal

phase ex¥iskpseretps2 M Alipkiet 3iek &1 | Miskirep aipHiR| o 4ksking atr! i 1Aligkde" #PHE povi done
68. 00 D sdftat@giirant Cartet 20 ralal

Yel | ow) Opa%y white 25413 Filmco
Fil mcoating polymer Opadry red O.

Si litec8Mmidi OXi Gler35 BG G | dEtet60NErgnesi um
stearate 14.60 Lubricant Tot al

core tablet weight 987.00 Filmcoating (Pale

ing polyngp Opadry ygjel ow 0. 83
4 Fil mcoating polyner Total

fil mcoated

tabl et weight 1013. 00 Corresponds to 300 ng base **Renoved during
processing ***Corresponds to 10 ng baseHardness [N] 275N (nean) Friability

10St.

| ngr edi en%issAoméjnnt

profile of
Amlodipine
at pH 2 after 10
min

97

Example 2.1

Dissolution
profile of
Aliskiren at pH 2
after 10 min

52

Dissolution
profile of
Amlodipine
at pH 2 after 10
min

49

profile of

Amlodipine atpH Amliodipine at pH

2 after 20 min

98

Dissolution
profile of
Aliskiren at pH 2
after 20 min

93

Dissolution
profile of
Amilodipine at pH
2 after 20 min

87

ssolutio solution
profile of profile of
Amlodipine at pH
2 after 30 min 2 after 45 min
99 100
Dissolution Dissolution
profile of profile of
Aliskiren atpH2  Aliskiren at pH 2
after 30 min after 45 min
101 102
Dissolution Dissolution
profite of profile of
Amlodipineat pH  Amlodipine at pH
2 after 30 min 2 after 45 min
95 96

0.05% /6.5g 500U.[% Disintegration time 19.02 in nmin Exanple 2-2
(my) Function per tablet Aliskiren ephanol granulate

SSO
profile of
Amlodipine at pH
2 after 60 min

100

Dissolution
profile of
Aliskiren at pH 2
after 60 min

102

Dissolution
profile of
Amlodipine at pH
2 after 60 min

96



Al'i skiren hem fumarate 331 .50* Active substance Mcrocrystalline cellul ose
180. 50 Di povi done 28. 40 Di sintegrant Povi done j

Et hanol vﬁbp(%ﬂ@%g?ésggpropanol ** Granul ating sol vent Tot al Pﬁﬁf S ?Or@)é)ﬁﬁgé anul es
564. 40 AmM odi pi ne granul ate A odi pi ne besyl ate 13.87*** Active substance
M crocrystalline cellul ose 286.23 Ditpgnt Crospovidone 6.00 Di sintegrant
Magnesi um stearate 0.30 Lubricant Total Am odipi ne granul es 306. 40 External
phase excipients Mcrocrystalline cellul ose 30.00 Diluent Crospovidone
34.00 '?:x%] g{lggr{ant Col I oi dal silicon dioxide 3.60 Gidant Magnesium

steara L ubricant Total core tablet weight 953.00 Filmcoating (Pale

Yel | ow) %@Qruvon\ﬂhi t € pRsoivlich Fi | M@l d POl pigBIlticPadr Ypy®luligaw 0. 83

Fil mcoating pol yner dry red 0. 04 Filmcoating poly tal filmcoated
tabl et wei'§ '{e°879. 00 %@r(’és ondsprt°@e?§00 lgéﬁlgog* Rerm_\r};z{?legﬁri ng processing

%% Cor r APENAEPH & 14Tsrg ¥ a8 @ HafigHEa at PHN “?vfé'aen)at%va%m PH¥y 10St. /6.5¢

0. 05% 500dfe] BmirDi si néfeg2Catin on t iaftae 30 min24. 2 2fteridhmiix anpl afterBOin ngr edi ent

Amount (ng) Function per tablet Aliskiren ethanol granulate Aliskiren

hem fumar at 4,331 . 50* Agtive substgnce M crocpystallipe ggllul ose 180.50

Di | uent Crospovi done 28.40 Disintegrant Povidone 24.00 Binder Ethanol wth

5% i sopropanol * * Ganul ating sol vent Total Aliskiren granules 564.40

Anml odi pi ne granul ate Am odi pi ne besylate 13.87*** Active substance

M crocrystalline cellul ose 286.23 Diluent Crospovidone 6.00 Disintegrant

Magnesi um.stearate 0.30 Lubricant Total Am qdipine gragul 306. 40 Ext er nal

phase exgb‘ﬁ?"g‘ﬁ?"s M CP&?E‘?J‘%T al l'i :bttéssggﬂ'ul ose&?&. %9 o ug'ﬁ ol “ospovi done 5. 00

Di si nt egr atiefile@dl | oi daPo§9fi con dPEReefe 3. 60 PEiRdant Magrdsiolim stearate

14. 60 Lubamiodipite TotAmlodpine et dHabAraibdipiveiagitt 9R4diDE #EpH mAobdibineng pkiPal e Yel | ow)
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 93 93
Example 2.3
Dissolution Dissolution Dissolution Dissolution Dissolution
profile of profile of profile of profile of profile of
Aliskiren atpH 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 profile of profile of profile of

Amlodipine Amlodipine at pH Amlodipine at 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

26 53 77 93 93



Qpadry white 25.13 Filmcoating polyner Opadry yellow 0.83 Filmcoating

pol ymer 0.04 Filmcoating polyner Total fil t

wei ght Q%ngyol%o%?esponds to 300 ng base "Renoved durirr‘ril)g?fg}rsg@g}s()gﬁ%l(g *
**Corresponds to 10 ng baseHardness [N (nean) 220N Friability 10St. /6. 5g
n iRO/ 500U.[% 8/o Disintegration tig@-in 2 1 85 mn Exanple : DI SSOLUTI ON
TESTI NG The di ssol ution property of the formulations in accordance with the
present invention were confirned as foll ows. The assenbly consists of the
fol | owa: ¢ Sé@é gl ass or other inert, transparent

mat er i x% A YG,E 1/ q-"%med froma bl ade and shaft as the
stirring elenent. The vessel is partially immersed in a suitable water bath
of any _.conveni ent. si 0 | aced in a_.heating jacket. The water, bath or
neat | nd e RaerR pf Be Rheats Sl el esef s e biefbus oo PRSBH oat 7

0. 5 durinveptibrh@as esmpared wkibahatrod theherizapdndinguiree dosecannstimations.s Thetdst not i on.

No of th v, ingludi i . 1., whi h nbly i
bl aced (R APSATERLP Y ane B e Rt (e e LBMPRRtob SR BringefEyond @ ha
due t o ddhenistersal draly todhasublerts,tandplasinasanmed werdpqiiected svérlead8-peurn t s

b i f. th [ d stirri | dur i he. is h h
ol | owitis B Lo pBSEAGeER Ao ababsop e ERPlalN a0 MbaBob 388 1 and i1
i nsi de Aliskiret. Stafistic8i&ompatisorl®és penforhtes omi thie maxineurh psopacoatertttagion op. A

that 1 (68 el it osf I oiante BRERTstlne Uferii sl ICnl ' axis of

t he vessaterdration 9$.ainescismUCY w t hout significant wobble. The verti cal

bot t omPbpetrpep e neRor PUATRRER hd AR OB R o B R ance ot

25 2 mwithixtae pessent ineertioadasaonchpates wittsa ffee Hosd comhaihationeofv@ssgel 1 s

[ ihed duri . Th |1 ' A i.0j | ad d
Shar't _dTgePLE B ABle B ba caBr el edter S Rele dtse e oy
be usedepvovirdssdvehstudysiadehltlyy menan vidurfteersl The bipagaithbdity ofrtige fixes doset . The

s age GATaEn fe)s el aRibeds SREA RO ieramtier Sl bedide 48R 0% of ot on
of t he dohbitetios, atdahé 0% dbnfideride,intenabier plU€candoCmar ratiea etere withinttley | al such

. f Wwre.heli hed d [
hat  wdDBR3LoERRT 28 T AR fi Mt s BVAE, cvi cos may be deed,

500mL of the Dissolution Mediunt is placed in the vessel of the apparatus,

t he app i's ol &d, t I,SSOoL Wi o etleUMel & €Qhhlokibikd at to 37
0.5, an &Eﬁtb%t herﬁ?@t er(fdg/:):r emagg. héuﬁpsaé&%m (;ef)g. Qtﬁ;ghte?{ qﬁ%apsul e)
is placed on the aratf takmag cdimaxt o entiel ude Adfr Hamebiaties fGmem t he
surface of the dqgsilg- form uni t®%and i medi®9% the apparatus is operated
at a rate of 100F3rprmmT Wt mthe time T ntervat—speci fied (e. g.— 10,20, 30,
45, 60, 90 and 120 min.), or at each of the tinmes stated, a specinmen(> 1
m) is FPARLAwn 38m a °%fne nitfhay Bdigeen tHe suflfiice of %t he Dj%¥sol ution
Medi um ancf the top of the rotating blade, not less than 1 cmfromthe
vessel . = € aliquots W rawn for analysis are replaced with
equal vd&kayaed! of f¢%€sh Di&sol utdBn MR uns at®'37 ol7-wher 8%t cahe shown
that repT 28Rt of the ABdiumis not "Hecessary, thHe vol ume chand® is
corrected in the calculation. The vessel is kept covered for the duration
of the %estlé?gnd t:]ng% te qégturqe?éof tglfs nTxt(g?rge una% testga%at su(iégﬁabl e
times i ~f 1 ed. ] “'Speciten isypilter t hraggh a tablgJilter,
e.g. a G%Ub%éPVDF filter (MIIipore)1'Jand the first ms (2 to 3 ™) of the
filtrate—are—tdrscarded: re—atrat-yst i s OTr1TTEed—0Y P O Jv—detecti on.
The t estexampez.epeated atodseast 6o.a7i nesow th additi onas- dosage formeunits.

Di ssol ut"f &rfu%eedli um for pH 2: sol ution'®btai ned by di%sol ving 0. 85 of

hydr oc . Cn >V

prepared according to the present invention all had the required




di ssolution characteristics as set forth in the clains of the present
inventio I'ts are shown in the tables bel ow Exg

Di ssol ut P‘Xn ﬁ)égo Etl on Dissolution Dissolution Dissoluti o}%%éé‘%’?]’? 780 of
profile of profile of profile of profile of Aliskiren at pH 2 Aliskiren at
pH 2 Aliskiren at pH 2 Aliskiren at pgt2 Aliskiren at pH 2 after 10 mn
after 20 mn after 30 mn after 45 mn after 60 mn 28 56 79 100 100

Di ssol ution Dissolution Dissolution Dissolution Dissolution profile of
profil ﬁt gf"}éde of profile of profile of Anlodipine Am odipine at pH

Al od|§V ! AR odi pine at pH Aml odipine at pHat pH 2 after 10 2 after
20 mn after 30 min 2 after 45 mn 2 after 60 mn mn 97 98 99 100 100
Exanpl 4. 2.Apbasmﬂeutimbnrabﬁs%mﬂeiWW%‘QBFQWP%"SD ssol ution Dissol ution
profile of profile of profile of profile of profile of Aliskiren at pH 2

Al i ski ren [ 8Na phaftacdutiallp itdepabid sanH 2
after ?Tfta tngaée&dgﬁ%bﬁ&gvgbnﬁbh%ngﬂibglgtnerg g mn after§606(r?1 n 52 93 101
102 102 Di sdogreef, oreferablydhe heminfumasais sal FWFPq.f)l ssol ution Dissolution profile
of profile of profile of profile of profile of Am odipine Am odipine at pH
Am odi pi ngaty tﬂﬁagghﬁlﬂlgbﬂ@ctﬁé aRiduANdfoshBliPReddr Ppharnapéltitalyf aceptiBle? af t er
20 mn 2 atrter after 45mn%afte|; 60 mn mn 49 87 95 96
96Exanpl e 2.s2lttherae) nisfesablpthastrsyiatesRI0NeEs ut i on Di ssol ution Di ssol ution
profile of profile of profile of profile of profile of Aliskiren at pH 2

Al i skirenypbreittiné pﬁlarrﬁérderuﬁém atal lﬂkédZdaNel cS)htb‘lﬂmabh@hh an N \nisckdrssmiuimn qfH 2
after 10 mn after m, n afte 95 102

102 Di ssoP@WPWrﬁ@gpgt’%%ﬂeﬁﬁaﬂ%l 91"?"6%3 i% Qs q.?saftgg UWU 2 r?%gﬁ |l e of

profile obissiafidd &omé opb@fhpdmrmtb)mf 60i% er mbrefufter ZOPhinatesraidiQ% nemate pH
A odi pi ne_at H Am odi pine at pH Am odipine at pH at pH 2 after 10 2 after
20 nin 2 &fteled @Wufﬁsr? wa?ter 45 min 2 after 60 min nin 33 61 86 93 93
Exanpl e 2.3 Dissolution Dissolution Dissolution D ssolution Dissolution
profi | e2 of TRe @hadnsacelitiqal of4l fixedodosproofribiration apsanding & ary &lthe kiecedingt pH 2
Aliskiren at

At tor 10 maie: uperst e ARG tisp s ofeh | doBS sBvplietcy el Sl BRadighl, g

101 101 Dissolution Dissolution Dissolution Dissolution Dissolution profile
of prof3.l eThé ppamiadesticd ol G%éd dosefcombirfatibe acéording tulamyi ofshé\ntesddipgne at pH

Al odi pi ne di pi.ne at pH Amj qdi pine at pH at pH 2 after 10 2 after
50 o o darRo e R Ao PG LR 07 80 Pinwi b 26 65 7v 93
93Exanpl e : BI OEQUI VALENCE TESTI NG The bi oavailability of the

phar maceut iTbalphamadcelitioat dral fizer dasetrionwinating acfording tpamsefithe pragedinion was

(11 xed doscoammorhainsabehih( GIRHADLPA SoBFr i BERREMRBRIIEE, o) sosage

forms were adm nistered orally to the subjects, and pI asma sanpl es were
col | ect®d dhemharmasentical otal fixechdosecpmbinatiop agearding dodneef the peecadisdy zed f or

concentrati 85'im%f uﬁﬂi& %?'hrodf%eollgvg tablet comprising a layer comprising component (a), and

a layer comprising component (b).

6. The pharmaceutical oral fixed dose combination according to any of the preceding
claims, comprising a disintegrant in an amount of 2 to 15 % by weight of the tablet,

said percentage of weight being defined prior to any optional film coating.

7. The pharmaceutical oral fixed dose combination according to any of the preceding
claims, wherein component (a) is in the form of a granulate obtainable by wet

granulation.



Aliskiren. Statistical conparison was perfornmed on the maxi num pl asna

concentr ) achieved with the test and referen ar ea
under thz&lgﬁglso?m%%gncent ration vs. tine curve (AUC). ?I X%Q@QBS%Q@

conbi nati on of Aliskiren and Am odi pi ne (300/10 ng) rrade in accordance with

the present invention was conpared w8h-a free dose conbination of 10 ng

Al odi pi ne and 300ng Aliskiren tablets in an open-|abel, random zed, single

dose, three period, crossover study in healthy human vol unteers. The

bi oavaid ab f ts .0 e and

A ok e 10 BerfiackiBal réFikefitRe FORBIAR Skl & ¥ i RRLED,

confi dence clalm$:r wherefrocordpd@enn(d) @rmmeffatm@ﬁa\gmrmla/&e phiainabledbyi natlerr val of

0.80-1 .25 f A@ skiren and Am odi pi ne, respectively. Type of BE Aliskiren

%i Al sk| R @/: "Am odi pi ne % Cl Am odi pine % C study nean (90% nean

(90% nean AUC (90% nean (90% AUC AUC Cmax Crax ratio AUC Crax rati o Crax

rati o rdati ®h¢ phmacputicalaiahfixed@osesbmbinatiorpagrding® anymf dite pregeding 1. 02

0. 99- 1.04- .n= j &C 0.96 0.87
" 0. 06 s whireglariachent B §erSaght Har alfSure e o B9 e 8 T 07
Exanpl eatticalap 308 n@, 8bthe fregbade p8r OniVGOSélgewnD 96- 0.99 0.96- n=51
subjects 1.04 1.03 1.03 Exarrple 2.3 0.93 0.85-1 .02 0.87 0.74- 1.01 0.98-
1.03 0.99- Ths ﬁari'nﬂ%&'?ﬁ Iﬂxeg?do%egém%mgﬁé(?hé‘écoﬁné;{ theprededify

phar maceutl ca ora dose conbi nation conprising 'a) a ther apeutically
ef f ect mlaamanmhmfem@pmmongrktu(b)elﬁ PpresentingameHns (ANiINg frgm dde @B lipartipylar

t her eofyg f m -fumarate salt thereof, b) a therapeutically

ef f ect |1verﬁg(raré)eﬁrlljtﬂplg¥s%%ef ﬂ‘ﬁpl ne, or a pharnaceuti cal | y acceptable salt

t hereof, prefer abld%gt he besyl ate salt thereof, wherein the pharnmaceuti cal
oral fiWedUsestthe r”ﬁ%ﬁquéi??|§Fﬁ5\f\'ée<hﬁ°§erf"°mbﬁ"?%'°ﬂ|a§§%p@9|36FPr6F‘9c§%ﬁﬁbﬂfent (a)

of 60%tﬁé p}e%éélngfckﬁﬁs ﬁo@tﬁ@ !ﬂéﬁtﬁ‘én?&%yﬁgﬁ/@t&hn' 8SRyedfifecheatOrallir8 UsrRfina, and a

di ssol ution nponent (bg % or nore after 20 m nutes, and
70% or Myncardialinfarction, rﬁ"WGEOé§'e&?ts'spf#a etlcznephrféoaﬁwwﬁaefmqr@ap MyPRAthY | xed dose

combi n%hams@mnféy ’}Eanbﬁer@r‘\Yas‘éﬁlaF Bi8edee hdicRBicGlarh W Sddmitivee
phar maceutical oral fixed dose conbination is a solid dosage form 3. The

phar macvgiunetian, siralfe. hpadashg #od chramisi mmfawrade@ﬁaicwgr bYPERRPSION- t he

preceding clains, in the formof a nonolayer tablet. 4. The pharnaceuti cal

or al f'?QEdAdﬁétﬁo@mﬁﬂhéW@bb%uaﬁﬁpé hdtehakcButtayoraf fiedeioBs esmdinBfort! ai s,
wher ei n corrponent (a) Si ca ﬁ separated from conponent 5. The

phar mac6ending to gy of F'?b@é“d faiiropthed eyPerising the séﬁﬂ? "(5&1)'[ he

precedi Q?Qntﬂétﬁigrﬁbmdoﬁeﬁ ) it 81 |@ésta>nbldhamcehﬁédu?bc§émme §dd]ﬁlve61 obﬁdﬁéﬂ

conpri si ng onent Qa and | ayer conpri, si 2}9 l?% The

phar mad@Jﬁ ‘?fﬁ? ngeAf agrg tlﬁ’Gé'@”'@thfPH%?P iskire@ %ﬁ‘ﬁ@ QW“ ing he

pr ecedi dw\p%héhﬂbl)wﬁwméb@dﬂg pﬁadhédei]ﬁ%? ae&eméb@adeﬁmmtfom ar AhflodiSingo by
wei ght of the sai d per s%ydefl ned grl or to any

centa
opt i ondranylatg; @SSPW\'@HV FrYINBESHING § rﬁ"gE%%‘ﬁ’? Qéﬁ NIfE8REL YR i nat i on
accor di gigniigtegs) epticnBmy MixazeHe Mp@bﬁle@anmﬂﬁﬁ Witﬁ o@tyfrpﬁmxc(p@énts s@ndn the

formof a granul.ate obtainable ranul ati on. eutl cal
oral 11D BBEsInG e AP B e aiPn g Bl err S RBUBIes edRae raTA

V\,herel rb.@%rngmelr_\t (b) is in the formof a granul ate obt ai nabl e by roI I er
conpaction. 9. The pharmaceutical oral fixed dose conbination according to

B i MOIRE N
dosage doebmiinglto anTh»Eclahw TRcehd 6ad 10rsakd inkthed compasing tHd siepd ef{1pccor di ng
to any gorfantEIa mgpcromponenlg(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 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; (6)

mixing respective granulates; (7) screening the material from step (6); (8) optionally,



cl aims, wherein conponent (b) is present in an anount ranging from1l to 20
My, in paphieil@Atest0 MO, per unit dosage form 11. Use @i LR6.0/0s57750
pharmaceuti'cal oral fixed dose conbi nati on accordi ng according to any of
the preceding clains for the treatnment of hypertension, congestive heart
failure, angina, nyocardial infarctio83-artherosclerosis, diabetic

nephr opat hy, di abetic cardi ac nyopathy, renal insufficiency, peripheral
vascul ar di sease, left ventricular hypertrophy, cognitive dysfunction,

st r oke, i f 3 i i ension. 12.
A ot Rl TR 0B Sy SHBH sl from @) lodbfher in Ritiiel BHarfacsuialy
conbi nacceptatde additivasy (3) compyessingdhe blend fromp(8hteoform agnamplayss tabletand §10)

conpri %@ﬁ?ffatélgff[Iﬁtc%gﬁré%{he(ﬁb@i%egfﬁ?ﬁglﬂér%I&pnponent (a) with at |east one

phar mac y acc a Ive, optionally in the presence of a
granulation liquid, to forman Aliskiren granulate; (2) granul ating
conponent (b) with at | east one pharmaceutically acceptable additive to
form an Am odi pi ne granul ate; (3) optionally drying resulting respective
granul ates; (4) sieving respective granulates; (5) optionally m xing the
respective granulates wth outer phase excipients; and (6) conpressing the
Al odi pi ne granul ates and the Aliskiren granulates together to forma

bil ayer tablet. 13. A nethod for the preparation of a pharmaceutical oral
fi xed dose conbi nation according to any of clains 1 to 3 and 6 to 10, said
met hod conprising the steps of (1) granul ating conponent (a) with at |east
one pharnmaceutically acceptable additive, optionally in the presence of a
granulation liquid, to forman Aliskiren granulate; (2) granulating
conmponent (b) with at | east one pharnaceutically acceptable additives to
form an Aml odi pi ne granul ate; (3) optionally drying resulting respective
granul ates; (4) sieving respective granulates; (5) optionally mxing the
respective granulates with outer phase excipients; (6) mXxing respective
granul ates; (7) screening the material fromstep (6); (8)
optional ly, bl endi pg the obtained sieved material from (7) together with
further pharmaceutically acceptable additives; (9) conpressing the bl end
from(8) to forma nonol ayer tablet and (10) optionally, filmcoating the
obt ai ned nonol ayer tablet.



