SOLI D DOSAGE FORMS OF VALSARTAN, AM.ODI PI NE AND HYDROCHLOROTHI AZI DE
AND METHOD OF MAKI NG THE SAME BACKGROUND OF THE | NVENTI ON Fi el d of

t he | nventwonoks@®®di The present invention is directed Hoansedourdr2097
dosage fornul ati ons containing a conbinati on of val sartan, ani odi pi ne
and a diuretic such as hydrochl orot hiazide, as well as to nethods of
maki ng such solid dosage fornms and a nmethod of treating a subject
with such solid dosage forns. Rel ated Background Art [0002] The

devel opnent of SOl DOSAIGEFORMS OF VALSARJAN, AMILODIPENE AfDcert ai n
active ingredients is chall emyDROCHL.OROTHIAZIDE,

"fixed-conbi nati on" ref eA\RDIMETHOD O RIAIING THRWAME nor e drugs or
active ingredients presented in a single dosage unit such as a tabl et

or a capsule; further as used herein, "free-conbination" refers to a
conbi nation of two or nor SATKGROUNIOF MEE IMYPENTI@Nt s dosed

si mul taneously but as two or nore dosage units. When fornul ating

fi xed-conbi nati on solid dosage formnul ations, the objective is to
provi de a patient-conveni ent conbi nati on dosage form of active

i ngr edi erﬁiddtoﬁdtelhsedﬁbmequi valent to the correspondi ng

free- conbi na Ctl \

superior pha ng@ﬁ&esgﬁ &Y élc?n 'tsﬁlgﬁa%cﬂ{o sgiﬁ%?‘%/ﬁiﬁg %%Qfanglgsrfgﬁ@n.%gaa
Devel opnent  ebmbinktich efowatshitat, amtvditisoad afclih[ramd athamhydrbrﬂﬂorammzlde as
bi oequi val ent othefr e i nat | 1 en due, to the

mul tiplicity %ﬁ%me@ﬁgse f%fml) F&lﬁ‘rﬂs" 3 c?g‘ AdpsHkodgfreating a
phar maceut i ¢ g4bjBétQRaS dutlesolfdobdpe fshags sought to be conbi ned. [0003]
For exanpl e, valsartan has an absolute oral bioavailability of only
about 25%w th_a wi de range of 10-35% Val sartan also has pH
dependent Relged, Baskearguodifet eby it ranges fromvery slightly soluble in

an aci di ¢ enyago2 "BRIUelQoRint B Bxddlofbiiibh &lideib¥ideFFRMLiIoRS of ftain
gastrointestinal "tract. Further, devel oEment of a patient-convenient

oral dosage ®eliveiogredignts ichaleniginge Hsiusedesirein, ‘Fured-combingtions efBisiig a

densi t Al fa @H?
abso: u%/e bi Oggfgﬂn@glfaﬁwo% ?ggé} %d?leo@ egilrglét'? Fégg%g&eﬁl S mﬁt%
sol ubl e i n wahesuch ahalsleta:m a@adule; ﬂﬁhﬁﬂ@%@b@ﬂﬁﬁﬁﬁbiﬂ@@bﬂﬂﬁ@?’&@@ﬁs to 2

-bloavallablllt sult_ of. thes

bi ophat raceurEmPIRERa Pl mbm SR e BERGAR B i anspysbront o
dosage form @fo vaidey doasige with.OWheh femalding fidédedmidnaiohisalid diﬁagehat is
bi oequi val ent to a,. free-cqonbi nati-on tcEerle is challen i.nzg. 0004]
Accordi ngly, Formulations. b GRISFUVF Srio SEIVITE ARSUSRIORViIRR STbjRAn dosage

val sartan, amhal bpacﬂee feetdydrpghd BoQfuiVatat #ahd SitespendgTRILEHBIRANGN

to the correspondl ng free-conbi nati on woul d be desirable. SUMVARY G:

THE | NVENT| ORI [le0esi aptivedngrrdisits epddtidalyers 2 superigfRbampacoryakicefisnt |
di rected toa%fﬁﬁhé %dﬂf?{ﬁﬁg@% Jg;nemﬁom%x ,ﬂ&ngfﬁg ddhi\ﬂh&iﬁbn%sa e

val sart an, I pi ne and rochl orothi azi ar maceutt cal | y
accept abl e adolinilatems ﬂmtamlbioeqmmlenthetlpmMmabmhomi‘s challenging dsatpethe

base i pr ov HIPTAY R BTISPAE o kot e ey g Pabfpepi® ' o

phar maceut i ¢ prdpenas @ pealphgd saaltht td eawntviedsel ected from dil uents,
di si nt egr ant smngal dants I Ubl’l cants, bj nggrs col ot

conbi nati ons [ ORI E/PlspRanchas pn abso “e?‘élrkl"gﬁ’a@%‘ﬂh‘al‘ﬁ@ﬁltysab@ft 2% s

i nvention, thgusplid 3920 5994MV adsafalREPhAWET dépa@deai soh.'lH"ht?tvhﬂfeby it
preferred enbodi nents this invention, the solid dosage formis a

bi | ayer tabl e@ngeefrgm vemashghgy s¢luble in gaaq(hmerypfgnmn@t to solub e in a neutral
o 0 S ittt B A0 Bask BALs B kD AL BRI AT LANADET | 2 er

or having the va sartan i am’o I ne
hydr ochl or ot tbavdnttat bral dn‘sagd%rm Ioﬁyﬂsartan 1sl’tihullmg1rtghhle\t@itsbmlmﬂ( denglity.he

am odi pine in Oﬂ)%lpllne t%;;ylgtg?s tly ¥oquﬁg lt}ll \ggtg} arxlld%éé gneaﬂsg]ute%?gaag{lablllt%ei‘

64-90%. Hydrochlorothiazide is slightly soluble in water and has an oral



conpacted material to forma mlled material; (f) blending the mlled
material with am odipine to formblended/ mlled material; and (g)
conpr essi ngobhohigaded/ mlled nmaterial to form a nonolppgarsitkider
dosage form A preferred enbodi nent ofsthis invention also includes
an optional step, step (h) filmcoating the nonol ayer solid dosage
form [0014] j _erhodi [oSa l: ' [4; .
solid dosagebJf()(%}f%%ja{(%i?st ik/baﬁsao'r ?‘ 3%9%}%103%% %@@%ﬁ‘ﬁ@ﬁﬁrﬁ%‘éﬁ%&%ﬁﬁ‘%g to
t he net hod ofletdbepnentydfl Sfixedirodibination ddsage folmlofi valsdran] dmledipmedianant |
the present inyention.is, directed to,a nmethod of .nmaki a.soli .
dosage 1 o m SraroaneaisAde et b 4 srecguniicn Mt iihaftogioeoy
(a) granul at [gu@4y Aceedingly, a Fed-bRfABHAtIBAblY detseRmblagorpsfiatshigs and
optionally hydrochl orot hiazide to forma_ val sartan granul atign; (b)

granul ati ng amdiringaddydishlorrikiazids dat is pioggusalent be the samesppuding Gerd
optionally hygdhgs 'M\Q&%ﬁﬁﬂéhgﬁaﬁlg form an anl odi pi ne granul ati on; and
(c) conmpressing the val sartan granul ati on and t he arnl odi pi ne

granul ation together to forma bilayer solid dosage form wherein
hydr ochl orot hi azide is pres KARYNSE ggqmtgm nul ati on and/ or
the am odi pine blend. In a %?m&r{ed em% I ment I%?\at he invention,
step (a) confi0skdn a fest smbpdimeht, thelpyespitamntniien i alirseted tora solid dosage form

phar maceutic . . L ont i .

hvar ocni or ot Ayt SR S iR o R ARPaPRsRo Rideiratiorigen g

bl ended nat ephamatenticadlyacaemsabdy additivet eritable;for thd prephratiah sfgotih dosageved
material to forma bl ended/ si eved erial;. (a4 0 cting.the .

D1 ended! s ov i CLpeRel SmPHTeAS CoFHErwiiohat UpRaIE Te8 B Povide

t he conpact egh B e & antlEdipiBE Besyiame, bhEthe PRAreHatalticalBngtcérfble Rt g
the WD 2008/ 002905PCT/ US2007/072097 - 5 -- mlled material to form
t he val sart afelggtedhiioradilaents, disintegsanie glidands Wbrigaptp hindaisneaterants ardy ()
conprises a giapihddds drrocess with the steps of (bl) bl ending

am odi pi ne, pharnaceutically acceptable additives and optionally
hydr ochl or ot 0088 decertpirf preferrad bnbodimdntyaf this inventiph,the snliddopage féren is a
bl ended mat erj I Lal; . i i d
macor al to MsRniekebe g, BhAN e Tk abodnend i LR e Mg BE
bl ended/ si evédmniat dilayer tdbbet feog. nhagingahgpeatdaedn amt the hpdrpcllddihiaridelin e

th t terjial taq.for. illed naterial: ,and (b6) bl end
the m I ad maver s soginieiih adhifs e nobayhimit talfiin bogHs Risr axd B
preferred empatidiging ardfthé hydrodhoreihiazide imhifother MybLsgRVIAR thiialsana] and

step, step (d) filmcoati ng] t he bi l ay&rg solid dosage form.
Hydr ochl or ot Hiemladirios i eps ?%@%@Fé‘ﬁ' dﬁf’r"g’f‘%?ﬂ)dedp agptherdayereln ofbid at

step bl and/ gfeffq &%&ﬁﬂen{srbf%iﬁhﬁr‘éﬁmnbm%@mﬂwﬁggfonﬁliE'émhd(}%ﬁaci}%{%f,m I S

directed to solid dosage forns of valsartan, an odipine an made
accor di ng t oeghdaving hlbthres actives ingenarate layerai rhedmoynd off vlsartan emplofiestin

enmbodi nent , h.S. i i i i . i i
dosage for m% hvsg @é‘?{%‘%\ @lg%ﬂﬁg |°E§/%%a§rgbﬁ%9?—r&r%}%é%%a? ?Sng%ﬂg’“g‘?ozfg’gl“’gf
(a) granul at abapt 640 sy praferabbsh 8 ngaee 640 mg) dnyd nare prefaible isaldding sweR0and
optionally am odipine to form.a val sartan gr.anul.ati on:. (b)

¥ anulati g R EAREPb e rtiEd BraBhEB RO Jotdt Tyt manotayer o
addi tives angilgpt, ably rédHe® foRi dbBut 15 frRteNaFould 20! FpC MdOhiore e Blg is
granul ation; and (c onpressing the val sartan granul ati on and the

C . - - -

hydr ochl or ot Rie&9idd Bg-ahg aneush of Bgeedhlarothigzide elmployed Inayel solid|dogpge
dosage form rei LDy 1 i |
granul ation gdgﬁ?b@bﬁﬁ%%gﬁxﬁgﬁeﬁrﬁlgﬁg%s %(f}gtﬁg@t}sﬁsa ltrogl;B glgtrsgcfn &
enbodi ment ofnd imers prefereblydes 1 2. §megor(2)mgonpri ses the steps of (al)
bl endi ng val har maceut.i cal accept abl.e additiyves a
opt 1 onal 1y aBfisar g aSRPREPERiS: bt aBSTIR 2P kb BRabifey ot
bl ended mat emiakingtakofid dosage formgdal@mtanl arflodipira3hd BICTRItongprising thd ftapsd

of (a) blending valsartan, amlodipine, hydrochlorothiazide and pharmaceutically

acceptable additives to form a blended material; (b) sieving the blended materal to



Hydr ochl or ot hi azi de nmay be used for purposes of this invention inits
free formas well as in any suitable salt form [0026]

Hydr ochl org@bhh@awsgs i S enpl oyed in an anmount rangi ng f @Ry Raeh2 0@t O
about 50 ny, preferably fromabout 12.% _ng to about 25 ng, and nore
preferably is about 12.5 ng or about 25 ng in a nonol ayer tablet or a
bi | ayer tabl I .

hydr ochl or ot ‘E:?nar%[ %gve%g}tdt%y %@%ﬁgépggaﬁﬁ%mfﬁfﬁw Stb Iefu ld%déswved

hydr ochl or ot materiat] €d)moepectingi the blegdedbirvabnitdridds fgm f wmpacted ﬂﬁ%}'lal

g s

di si nt egr ant snatdial @ab#s blchdddrhitiRa hriateribl; Bﬁ@( corfprefirthéblefdtd/milled
conbi nati ons thereof, The anpunt of each_additive in a solid dosage

formul ation maerighioforp e morolaysigeld é@ﬁ%ﬁ@mo Aereferied gjabogdiment of 6@828]
Sui tabl e di | ywaphSor zﬂfd Mgﬁdes%to&bﬂal &tb[frv;n fe?t(h)cmm Bl PhE HhélaldriBlid
cellulose (e.g., cellulose ni , sSucrose or other sugars
or sugar derldvalgcﬁtrm |l ow WO 20081002905PCT/ us2007/ 072097 - 8 -
substituted XY,Rr | | .0s5€, al cy. oS

and conbi nat i onsP %‘ertglg N C{ungntrtz"sélr]\?emlg DT ewﬁé%rﬁﬁpgggﬁgnpq%yg in
an anount ranglsﬁgmf mhﬁ@hmmhdlﬁ%ﬂmaﬁmwrd&@% themedleidalikhe decamm about
32% t o about [‘f/ wei ght of the solid dosage form (prior to any
optional fil eﬂ ) For nonol ayer tablets, a diluent is
preferably e'[ﬁliw}’@ﬂ'alfdhrﬁrbnﬂﬁﬁhﬁgnt iR b dRet ﬁxﬁ&ﬁbﬁﬁ%ﬁect@@%i&eﬁb@uf 80%
nore preferably 1n an anount rangl ng from about 32% to about 39% by
wei ght of t héakigiagolid desgee fasmnpl velsartapi qralpdivineapd BT Z comiprising e staps
preferably eﬁf@ouﬁﬂdlhgva&raﬁwhhﬁg UGkl o0 ABRY dlwe@moabgufemgeg%

nore preferab I'n an anount gin rom a Yot o about 51%
wei ght of t henataial; db)diryéngethé blended/rgoardy tcsfomabieee@mswnﬂegﬂ hlending the
i nclude, wt hout OSPQVI d 39 rc

L hyeir oxy pr iyt aidiG ke o GERBESKLAPARLATOR MR Mg ARy
t her eof . V\hemaperrﬁsmrtbnn acdnpadmdegﬁtaﬁﬁl (a)amllb@ thapbmyectdimateial anfoun ta

rangi ng from t 0.3%.1 ref om a ut 5%to
about 14% by ?CG‘H?‘G@ h@e’éﬁpi atFB? rW‘%i';ﬂ%/;?lﬁ‘iE‘pPSa’é y optional
filmcoati nghydrﬁélﬂoﬁﬂﬂ&hcﬁ:)ksToﬁﬁﬁlbﬂe&mlﬁedjmﬁtbﬂéleﬁfda(gf cdnﬁar@s&ﬂxé@ﬁ@m y
enpl oyed in an anmpunt rangjng from about 0.5%to about 50% nore

preferably i Rleagediniled matetishiofgrm amenalapersoldsesseadonnt AProkered wei ght
of the soli degséagﬁmfaﬁm irfvRhtidH Als%%ﬁauaélah%}ééonaﬁs@ %feﬁg Qﬂﬁ‘i%gh&gtthe

preferably enpl oy in -an anount ranging from about Yoto a

50% nore pr gfoaplpnsolihdesagafommnt rangi ng from about 7%to about 10%
by wei ght of | ude,
w thout 1 1 0018L 378 En R A8t il im St Giei R S0 i)
nmagnesi um t r ivalsrtanpdrelodipineched @1CTZhbdd sedingtiathe methicl of tienidurth

conbi nati ons tts éeof When present, a glidant may be enployed in an
amount rangi AFCPIBMabout 0. 1% to about 10% preferably from about

0. 6% t o abouford1B%h BYixwedngbudifént} thepeaint H)véﬁﬁ)ﬂgﬁdlf&feﬂ]téﬁ)hieﬂfodfcﬁ any
optional film coatl n%}d For nonaol a])é/er tabl et s, %[C dant is

preferably efffkeg esaga e va %r&inngnlpﬂ@rﬁeéaé 4. cpmpriging lasusteps
10% nore pr r ?z{?taﬂ Ly

solid dosagegfa ﬂ@h%ﬂ%@% re]':)(r?M P g Em%c%‘gﬁ%lwac 'B?%%Htvfeﬁ%an
anount rangi ﬁgnfabinm@ﬁmﬂteral {7) tﬂ@/lraa)tlmblem@%mmaé tq)foah@rsadyleoj'mattriah

anount of ab 0.,.65% b i I|d dos

Suitable Iub CLthé nfi PENT evé" n%t aﬁouftfmﬁ g?qls %Veg% g@n%os pggétlrngtﬂée
cal ci um st eab&h@ed/ﬁd:\teﬂhrmtﬁﬁabfo fbgh ﬁlcbltﬂpﬁdtddl matedal; (8) mﬁ?mg:thaﬁ’:bldpacted
cutirta, PEG 4000-8000, c. and .co naj.i ons t eo n present,
a |ubricant FEFrBLIOJAER 69@@64 matgrial; %ﬁ)mc}l%ﬁkﬁmﬁed{mmﬂ%& 1%to
about 10% pRE&BERBIMidART, F0aHBledd@ 11 &PAHERAYa N oY\ Ringirbss Ry tﬁehe

blended/milled material to form a monolayer solid dosage form. A preferred



enbodi nent of this invention also includes an optional step, step (h)
filmcoating the nonol ayer solid dosage form [0044] In a seventh
enbodi mentywobhjsmodogyention is directed to solid dosage p@fysBoo9h72097
val sartan, anl odi pine and HCTZ nade acgording to the nethod of the

si xth enbodi nent. [0045] In an eighth enbodi ment, the present

invention is_djre h f Kj I.d f

val sart an, a?ﬁ%%ﬁ%%ﬁgfgﬁ%ﬁ%n g%%g‘}?@%gfpﬁg’@% (kaé SStgé)&igﬁB lcé’a%t@'g%e
val sartan, hydneeaidreslil dvisageifoes. and pharmaceutical ly acceptabl e
additives to_f a bl ended terial;. (b). sieying.the. Rhlende

materi o to MOTH e gR SRhe Bt DisieyertpR i G o oL dovee fms el
to form a bl endedhSihYEFinEBIERCRY mddd heopdiB@ ) thethethd@ obigRB@H/ si eved
material to forma conpacted material; (e) mlling the conpacted
material to ¢wbodi@enti | | ed material; (0 blending the milled nateri al
wi t h am odi pj ol . -ertal - i ng
the bi ended e AP ABABHRY, Ik BHeolRy ek Bin is Al SATRESE "3
preferred entmekingensdlibdosage form nfreaidartem aailsdiping ehdd€FZanmppsing thalsteps

step, step (h) .fi.lm.coati h nol.aver soli.d dosage.form 046]
RN o e T R Bk ik e R A
fornms of val sahfiasio RnhadidideEmartlalti®) £ieniag ehasleled nagriabtotfien Feikheid
of the eighth enbodi nent. [{}%gg?] The tenth enEodi nt of the_E esent
i nvention i sMaterigle {Qdlending thesieysd materigbivifern 4 bleadqdfricysd agetipb (hh of
val sartan, aglodicRhdiGe BlRfladdisid 8 AMRIFlo o Qemﬁ%&&a fterdd®) (e) milling the
granul ating val'sartan, pharmaceutically acceptable additives and
optional | y hgampasted oratarial wforhe a moll§donaterdals ) blandingthg miked matenal; withh)

bl endi ng am Qdj Ri g I cept it .
optionally h%irogicp%ot?g |%@f@g@g@4%¥tﬁnﬁ%hﬁgﬁg@pﬁ %glnglt%eﬁ@?lﬂgﬁlgl 1??:%
conpr essi ng mhaerigktb $@nt amogolayen kaltd dosagerfdrmy.hA peeferoe] qubodinhéng nfithis
together to forma bil.ayer solid dpsage far wher ei .
hyer ochi or ot HveBieRare e BRppiorsl " Sisp O moEia fl merelmvesseliv
the am odi pi agafd e, The details regarding the val sartan,

ar nl odi pi ne, hydrochl orot hi azi de and phar maceuti cal | ccept abl e
addi tives, i 10@?[‘_}1 b pigth embegipgnt, thp gnventigngs ﬁgewtw%ﬁ dps %foff?gnwf_i h
regard to t h@alﬁdn%ﬁ,tmﬁ&ﬁﬁﬂb BEQHCA7 nlal€ ad BMERY o mEBOH 8] hé Bighthe first
step of the nethod of the tenth enbodinent,” valsartan is granul ated
Wi t h phar macembedimpnty accept abl e additives and optionally

hydr ochl orot hi azide to forma val sartan granul ati on. Val sartan

granul ati on can be acconplished by any suitable nmeans. In a preferred
enbodi nent of0015] & a teuthrembodiment, theSpreseustingentiva s djreated ftas method of

acconpl i shed by. (al)..bl endi val sart an armc WGal |y .accept abl e
20a1t Tves. anBabpe Aot 95 e S ARERR i PABT BT HE T RompaRRERR -
mat er i a: ; Eagg(a%%;amigagagthﬁahhg@Hﬁd]aamﬁiem:l}ee%ccépmb;l@ﬁdaﬁtareﬁ Fmi/@;ﬂ?;lal_ly .
material; (a ndi ng. the_sieved material .to form a blen ' Si eve
mat eri al ; (ahﬁjdrﬁ?i‘iﬁa'é‘ﬁ%ﬁ]@ 9 ﬁ@ntﬂ‘@ﬂ*m%r?“éﬁ%tﬂmﬁﬁ’()&@al%@% HU%E-
conpact ed mMapRirnddsutiéARacEBptdbld Wdiives £RMpESHAR HyicRhloAthihAdd @/ fBinRan
mlled matertal; and (a6) blending the milled material to formthe
val sartan gr amiedininegranuljiionoatd (o) eomiressing sheoatpatien graedatyragd ée at

step al and/ . . j . .
acconpl i sh ed%{l};solﬁ gne[a%% %I%Z%}ogg%egleﬁ\{:}gfﬁ {S}Q a%l%fet(r: g@f‘{/&c{%%%’gﬁgre{ an :
phar maceut i chydryctdmrothjptzad liepraskdi ini the salsntdn gphilatiad dnd/ar hige amlodipine

hyd hi thi azi di tch : i.t ab . h

i ttusion ol B eeerr SRBMRRLar hednanipE IR ISP rer i el be
acconpl i shed(a1ybRedIAAYalSdiah PHatmateativally deRplable additgesehd spghallp3) can
be acconplished using any suitable nmeans. The conpacting of step (a4)
can be atconfydrerierotiHS i iendst B1Frsial 422) Figpine 1 BlendspRiareh | ¢

acconpl i shedgiigi NGeRd LitdrBl; (£9 PRAAMNG thVidvad hatRAPRLIn? R bleRi&Rsi&RAT1 NY

material; (a4) compacting the blended/sieved material to form a compacted material;

(a5) milling the compacted material to form a milled material; and (a6} blending the



A val sartan 160. 00 40.00 B hydrochl orothi azide 12.50 3.13 C
am odi pi ne besylate 6.94* 1.74 D mcrocrystalline cellul ose 154.56

38. 64 E cr@QaRsusidane 54.00 13.50 F colloidal silicon dipghy@de3n8e7
0.75 G magnesium stearate (1) 6.00 1.5)_H nmagnesium stearate (I1)

3.00 0.75 total 400.00 * - corresponds to 5 ng am odi pine free

base [0060] |n ' - r C ' | f | I d
bl ended.  Thelt SR EPA RSt EIRAAr GRS, Tn Gghlel Blefthl FRNSAC
materi al is kkp(ednpdses a granuhatich prbuess eithbheestehs of (B blehdiag srelbd iy e d

material is then co ct ed ' | | ) o T t ed
material i HRATGHRTAIS GiFPI DA EENe S PHETRR e aehlomiA 4o I L ot
Hin a diffugjeadedth@&88r(b2)sIVir theBlendkdhfa¢H Rdfolh ARicREIMENAS; P

desired |l evel of lubricant for the granulatjon and, in certain cases,
conbi nes subbkindipgith sisyedmatsrigito forgralierdsdisicnedanyteriglxbd) gamepacting the

ol ended/ m | | By RGR b nalctiaf 0 TR EE SR afBIAP (B HiN B e boffFaAEE
forms using a rotary tablet press, a t he nonol'ayer soli1d dosage
forms are optiatenial toyforin 4 milkcdanaetial;[200 §if) blanding dheanilled mate@al t form arF,

oS PS5 Sl 505 T AL B SO OGRS
again in a didchidss #ogtbsildep, stdh@) hine ositielf Hiecbilagerrbliceddsage formt.hen
conpacted us il-Iggro?;hlorothiazide can be incorporated at step al and/or a6, and at step bl and/or
b6.

[0016] In a eleventh embodiment, this invention is directed to solid dosage forms of
valsartan, amlodipine and HCTZ made according to the method of the tenth
embodiment.

[0017] In another embodiment, this invention ié directed to a method of making a
solid dosage form of valsartan, amlodipine and HCTZ comprising the steps of (a)
granulating valsartan, pharmaceutically acceptable additives and optionally
amlodipine o form a valsartan granulation; (b) granulating hydrochlorothiazide,
pharmaceutically acceptable additives and optionally amlodipine to form a
hydrochlorothiazide granulation; and (c) compressing the valsartan granulation and
the hydrochlorothiazide granulation together to form a bilayer solid dosage form,
wherein amlodipine is present in the valsartan granulation and/or the
hydrochlorothiazide blend. In a preferred embodiment of the invention, step (a)
comprises the steps of (al) blending valsartan, pharmaceutically acceptable additives
and optionally amlodipine to form a blended material; (a2) sieving the blended
material to form a sieved material; (a3) blending the sieved material to form a
blended/sieved material; (a4) compacting the blended/sieved material to forma
compacted material; (a5) milling the compacted material to form a milled material;
and (a6) blending the milled material to form the valsartan granulation. In another
preferred embodiment, step (b) comprises a granulation process with the steps of (b1)
blending hydrochlorothiazide, pharmaceutically acceptable additives and optionally
amlodipine to form a blended material; (b2) sieving the blended rnateriél to form a
sieved material; (b3) blending the sieved material to form a blended/sieved material;

(b4) compacting the blended/sieved material to form a compacted material; (b5)



roller conpactor. The conmpacted material is mlled through a screen
and then blended with ingredient B and Hin a diffusion blender.
(Thi s secogd hspRp@bs1d step achieves the desired |evel girRisaqdotdodor
the granulation and, in certain cases,gconbines sub-divided batches
of ingredients A, C, D, E, F, and G) Next, the blended/mlled

terial i . I . :
ot ary t ab o TRE SR AR U SR RERA0 Sud MeTBICHER ] e
optional |y finilhedooattriad to foi ayOdcRIO R SfrdETgraiSR A/ Rdd0Rr prefetred -

[0062] Ingredients A B. D E F an are pl d int di ffusipon
bl endbr and 6P BRE of isiveroniiee erdulenal e fost ep. PR fudiorepsse' e
si eved mat er badyet Solial RE4ER dordf) Al odipirke (dhbé UbparddEAdRp al dhdor a6, and

bl ended/ si eved material i s then conpacted using a roller conpactor.
The conpact edt sgptdrand{orp8. nj | | ed through a screen and then bl ended

wi th ingredi | j [ Il ' i ng
step achi evewlﬁgﬁg%}%g g?g?/dg*’ggkb% E&gﬂggnaaggr&%e t-é@go?%%gﬁg??%tgéagﬂ%
in certain chygmstensioybomgestivelhart! failicke angsr, viyeeardifl infagetiod] aterioscigrods;,
D, E, F, and . Nex t.he blendedim || ed materj.al J.s conpressed into
monol ayer “sof PRUERyEP B el O pudiall: 196 BrorifetS PaReele
monol Syer sobéﬁuldﬂﬁi@@@e,fsﬁélgs;le&h@n@iﬁfﬂhﬂmdehmphj/,lcﬁg@d ;j?é eﬁﬁm[cfg(ii}m!j .
Ingredients A, D, E, F, and G are placed into .a diffusj.o nder_ an
bl ended. _Theﬁ, adaghe, m@mﬁ%@mwmw&%ﬁ%m%&&% salgoges o of
material is bhengethmBaibihelald BydibdhidtsihpRideh& NS @®ect HRedbEOLR esttRNEd
material is then conpacted using a roller conpactor. The conpacted

material is M apetred eobedimgnt heselid desase foan igpralhredmigistered tadicedi ent
B, Cand Hipg,a.4iffusion blender. (This second bl ending step

achi eves the desired level of B, C, and H for the granulation and, in
certain cases, conbines subdivided batches of ingredients A, D E, F,
and G ) Next, the bl ended/ m | g&APEBTECRIPTARIP! €ssed into

nonol ayer solid dosage forns using a rotary tablet press, and the
monol ayer sol00d9Hdbegeséns invsntiangelafss taosedid|dpsae forms ydtiduconBWPLE 2
160/ 12.5/ 10 . T I i e form of

val sart an, a%@%ﬁeﬁ%g%ﬁ’ﬁg@ﬂﬁaﬁéﬁg%rlg%gbr?hhg@%gredi ents set
forth in Tablw28] [t fivet embbdim2nt of ithegnesntitients diregted %6 dsolidldosape rmil 60. 00

40. 00 B hydrochl orot hi azi.de, 12.5Q 3. 13 m odi pj n sylate 13.87*
3047 D i ot oGUPETSNY 1 MM 0T ob gt Ao g phEh e hiRgie she
col | oi dal si bh&imacetitioaliydRcéplatiDaddities ditabl@ 6. thSpreparation of solid dosage

forms. The solid dosage forms of the present invention can take the form of

monolayer tablets (having the valsartan, the amlodipine and the hydrochlorothiazide
in one layer) or bilayer tablets (e.g., having the valsartan in one layer and the
amlodipine and the hydrochlorothiazide in another layer or having the valsartan and
the hydrochlorothiazide in one layer and the amlodipine in another layer or having the
valsartan and the amlodipine in one layer and the hydrochlorothiazide in another
layer) or trilayer tablets (e.g., having the valsartan, amlodipine and
hydrochlorothiazide all in separate layers.) or a trilayer tablet of two active layers (
amlodipine+HCTZ, amlodipine + valsartan) separated by a non-active layer and a
third layer of valsartan or HCTZ or amlodipine.

[0021] Valsartan ((S)-N-valeryl-N-{[2'-(1H-tetrazole-5-yl)-biphenyl-4-yl]-methyl}-
valine) suitable for use in the present invention can be purchased from commercial
sources or can be prepared according to known methods. For example, the

preparation of valsartan is described in U.S. Patent No. 5,399,578, the entire



G magnesi um stearate (1) 6.00 1.50 H nmagnesium stearate (I11) 3.00
0.75 total 400.00 WO 2008/002905PC17E182007/072097 - 18 - * -

cor r espondgobfushbzep® am odi pi ne free base [0065] | ngregicgffssoofnizod €
placed into a diffusion blender and blended. Then, the bl ended
material is sieved. Next, the sieved material is bl ended again in a
di ff usi on bl glafl6ture Jﬂm ﬁ[;ﬁn%%oﬂt@d/ refLRE el SvdiARy fiRTBaGIAdor
using a roller conpact e co ed material 1s mlled through a
screen and t pepodes eﬁﬂisdnwntnhn 1mg;rfaad|felm aHvelhasdndny swigble ﬁalbfomder

(Thi s second j st.e hi eves the desir d Ieve i_cant
for the gr an[ﬂlﬁgﬁn?ﬁgg‘?ﬁ 18 E‘Hg@ Cf'&laﬁagﬁggﬂypl% ?L\&/{?Q"g&
bat ches of |Elﬂfu@94(ﬁﬂF$pr@feﬁb)y fNax hbout B@n@t@ﬁ'ﬁlﬁdBHﬂ) higedldrmﬁrepredérably is
conpressed i nto nonolayer solid dosage for usi ng,. a rong Pﬂy
press, and th@%%@&)?é?‘b%‘éﬁ%ma&%@@n?l& éﬁtér 68{]43’81:1’& {055 12
coat ed. [ 0068k ngﬁ@'ﬂﬁ(ﬁﬂ% Sf valsaftan fdtedaboke re@é}g tcﬁhé"é&oﬁﬂt%@ gl VdléaPtaror
di ffusion bl encfer and bl ended. Then, the blended material is sieved.
Next, the si ealetiencef predenl 1n|a$1@n@nhﬂadlosagafonm n a diffusion bl ender.

The bl ended/ erl

conpact or. gﬁ M@'@ﬁe it ﬂh? P"%Ehg ¥ 2@%@3&%{% r gu g ﬁ @_‘L?r'%}g%m I’lll 3n%lke n
bl ended wit h1j4nﬁ]’13&ﬁltb-6nﬁetﬂr1€ﬁ‘ﬁiph‘1dllfeda:adjok'_fjlﬂmhanzdnbﬂll]ﬂmnate)(s'ﬁhalﬂe freoend
bl endi ng step achi eves the desired {3 v % and H for the

o anul &% o' NS PIAHTE BRERIGH G 08B RBHb{BCoDUIPAPHCH BARREs of

i ngredients fyephred Becofding o 1@B6N GhethdieX Amlédigin® i de déedifbr [ripdsed eftthial

is conpressed into m)nol a er solid dosage fornme using a rot%lry t abl et

press, and t Fwepdmon iy &e a§ w8 drearyouitable salt fopRy 1 Agrafs

coat ed. [ 006 Cs@iphiePlARESblidHos:

di ffusion bl Zkgg@%ﬁ?fﬁpéﬁlﬁ ldﬁTﬁgrr?dE%nﬁgreg%g%Jed@r?aFerl al i1s si eg?)ed
Next, the si &raﬁthmt@rthausq@amlmedb@&gbtm in a diffusion bl ender.

The bl ended/ er | a an

compactor . TRIAbAIRBE B R pbPel IR ot APAT SRR 23 held Bow 2ome,
bl ended wit hpremgﬁlﬂglmﬁtabﬁuahnhgltb almual(dh@faxsllmwrelpteé’crdldyxs gbdhi smgecond
bl endi ng step, achjeves the esir d | eve and H fo he

granul ati on Ahpt 1 bﬁ’gc‘&at“é‘?nﬁ g etclf %eééabgﬁtﬁ’ratq}ﬁgégabg%‘t Rramopt

i ngredi ents Bf aBlodipinefmotdd ab8Weheers toBximounief fteumaledipine iphsehtima giveml
is conpressed into nonol ayer solid dosage forns using a rotary tabl et
press, and t KeliddnsegedOER. solid dosage forns are optionally film
coated. [ 006@0&'511 g—fﬁfﬂ }(ﬁhrﬁzldpsulgblel'f‘or Lﬁi@% fize prBeideRion dih®ed

di ffusion bl and en ed hen, the blended material is sieved.
Next, the si uestiasedfiem commercipl @mﬁorazgaubﬁprenaradamomag ©rknppa mgdiods.
The bI ended/

comactor . TRECKETELEIne) Be kS toriAiRRE: Al Shifiich B 85 formps, .,
bl ended wit hwdigmédmrmlitﬁqle @lefornH i n a di ffu3| on blender. (This

second bl endi achi eyes. the desired | evel H.f or

t he granul at |[€@6Ehﬁp‘h‘?cﬁp ﬁ'taé’ldﬁls eRplQyed g ot Eangmgf&ﬁlgagmgt
2008/ 002905PGH41/SBAA HATART fromlibont I3 Vindesluoal D, aid hargpetireily s A
Db E, F, and G) Next, the blended/mlled eria |sc resstlnto

monol ayer solabwtdaéd@%mf@ﬁ‘s L8R iR MOPQJRYEF {AbIEl BT & llﬁi're’é@

monol ayer  sol td@@ wﬁy&mﬂ&e&ﬁ&m@lnbﬁédfabmrefeﬁstte@le @M&%&
160/ 25/ 10 MG %L 69] A nmonol ayer solid dosage form of

val sartan, aryduicidprothisside MESER inaiveadelididosage fova. i ngredi ents set
o 'B”h;g*gg@ﬁ%ﬁgwaceut 015 o op PO LR P suttd for ke i Mot I Bof?©

azl
include, without limitation, diluents or fillers, disintegrants, glidants, lubricants,

binders, colorants and combinations thereof. The amount of each additive in a solid
dosage formulation may vary within ranges conventional in the art.
[0028] Suitable diluents include, without limitation, microcrystalline cellulose (e.g.,

cellulose MK GR), mannitol, sucrose or other sugars or sugar derivatives, low-



6.25 C aml odi pi ne besylate 13.87* 3.47 D microcrystalline cellul ose
135. 13 33.78 E crospovi done 54.00 13.50 F col loidal silicon dioxide
3.00 0. 75 ypoB@hesbsm stearate (0 6.00 1.50 H magnesi Upcgi@aiodbhRodr | )
3.00 0.75 total 400.00 * - correspogds to 10 ng an odi pi ne free
base 10070] Ingredients A-G are placed into a diffusion bl ender and
bl ended. The S, B [

material is bsﬁ%’f‘e&l l%}gﬁ gﬁogﬂt&%&lﬁ% uglfcg"rﬁ]ﬁ lgﬁ\{gﬁcégiﬁ\ﬁé%aﬁe&sg’%gﬁgg%ﬁls glla té‘\’/“éd
material is theewof chmpteedxt,wedlhlgntana}diel eoplayedpaat mounmegmgmacab@dt

i e i 11 ull i BreR B e Rt S8R0 R ar ARy TR Mt pRBEERE ™

desired | evelodge fohr(pgand ahpoptidnel flimagouligs)) Bor Iﬁﬁdzlayleﬂtablerst adiluensises,
conbi nes sub-di vided batches of ingredi e ts A-

bl ended/ i | | Btff?fﬁ‘%léﬁ“aloyi"%%ﬁﬁ}oé‘%@%gl?gﬂ |Ié¢r}P E%ttgeff'dﬁ'gsf‘ge
forms using re'f&&lﬁ Yo PP &It RERS ﬁoﬁ%ohm oTRIUBL A, EP{vbi(éhﬂﬁ?d@éJ@)hd

forms are optionally filmcoated.” 10071] redi ents A,

and G are pl de@ae favme Far bilsyeutsblsts, bdlé!mielﬁp ally employed mwer@mome

bl ended nat er | o

again in a di |f§)°r'1'I§ \égg%él\@ﬁdut %[??’nrgbr )lj gﬁq%r\gl@&?rmt erlﬁ?pingmg
conpact ed usabtg;tm%ab bisout 6 D¥tigovaght ofﬂe sclohgraegesfdrmat erial is m I | ed

t hrough a sc bl ended red nt B and,Hin
g O A R L M B A e A

| evel of B apgrc gl Iatéwe-lgrdedwlpaéopyo&lmde, crdicafklladeRodiamesnd WO
2008/ 002905PCT/U 2007/ 072097 - -- conbi nes sub-di vided bat ches of

i ngredi ents pombinatigns thergof. Jhen grosentedisintegninanbrettpYaddy 2parent o)

is conpresse %%&fﬁ’%u@ﬁ%% e%b.sl 5805 ?e?eréuw %m%bﬂ%%t&%ﬁtr M% gl et
press, and t nol ayer solid osa e orns are Optl onal

|
coated. | oo72qe1ghngfféq s@mlt@sage fgm ﬁmoeto Ay optienabfiby eoghing): é%r mwelaaer
diff bl
Next - the o S AR A0S R ediOfedth B AR6TREInsThon fudth 656

The bl ended/ s mdsom,trﬂmne@kefemblylmem mmmmcmlgnhglﬁmnn@oat ¥%ltd ghyout 14% by

conpactor. The.co cted ter I t hr cree d then
bl ended wi t hWefeg#gﬂﬁ 8ﬁ(§ld(fra?ﬁf P}T?ni:%fb ?’Sagjrl%sf‘l glf%ﬂf%?n% ls(ﬁrﬁ{éga% econd
bl endi ng st epmdkRe@ Ut dniRintiRsiing Gomeabelt (5% B shadt $0% anore Ip&:ferably inan
granul ation and, in certain cases, combines sub-di.vi ﬁ?ij Eatch S

i ngredi ent's AMORNt inging frem abowt 786 $0 akendt] 0% hyeweiglhod theselid r| al

i's conpr essegoosi)i BT LRYEEs ifQLdd witRsR IRif206M B o lGIHA GilR ok BloRTd¥ (4.2D! et
press, and t nonol ayer solid dosage forms are optionally film

coat ed. 10073erasii@O8H megresium trisilicate, Fowdgred callupse, rrsedalcprd o a

di ffusion bl i eved.
Next, the si gg@ﬁ n‘g{g}fe!rﬂitl)éerf&d%In}pﬁag figlala'ﬁirlﬁ %ﬁégllghn %‘ﬁgﬁd&

The bl ended/ sm@fr«mhm 811% ® dbhnainl 0%g ppartldy ﬁos‘n arbgutaﬂ #%ltd eout 0. 8% by
conpactor. The d r is mlled.thr r hen
bl ended wi t h“fefﬁj'ggg‘% “faldléim atlﬁan (Priop to,any;9p flﬂ%%lgﬁgﬁ?ﬁmég For (nﬂ?ogyér
second bl endltz[t@etﬁa?hdﬁﬁm sreRsablyn@nslegddis dn havelt raging, frdth atoond 011 foor

t he granul ation an ubdi.vi ded bat ches of

t
i ngredients A boyy 10¢, m'ﬁ?e l%gr@mg})nm%g%ens"uf‘%ng‘?‘éﬁaé%w Yeight ohheselid) i s
conpressed i RbQ ERRA]. 3% Buéﬂ-k taoale%oﬁgg@ani Rlefpldiel ﬂgm?arﬁd%&xﬂfa}i%ﬁm?ﬁ'oﬁi

press, and the ronol ayer solid dosage forns "are optional Isy
coat ed about 0.1% to about 10%, more pre erably in an amount of about 0.65% by weight of
the solid dosage form. -

[0031] Suitable lubricants include, without limitation, magnesium stearate, calcium
stearate, aluminum or calcium silicate, stearic acid, cutina, PEG 4000-8000, talc and
combinations thereof. When present, a lubricant may be employed in an amount
ranging from about 0.1% to about 10%, preferably from about 2% to about 3% by

weight of the solid dosage form (prior to any optional film coating). For monolayer



EXAMPLE 4 160/25/5 M5 TABLET [0074] A nonol ayer solid dosage form of
val sartan, am odi pi ne and HCTZ was nmade using the ingredients set

forth in Tg8haushedaet ow. Table 4. Ingredient (nmg) % A yelraRsdodtr2097
160. 00 40. 00 B hydrochl orot hi azi de 25.€0 6.25 C am odi pi ne besyl ate

6.94* 1.74 D microcrystalline cellulose 142.06 35.51 E crospovi done

04,9013 0, By 4SR5, ol e GRERATD

| ngr edi ent (atgput 10%, more preferably in an amount of about 2% by weight of the solid dosage
form. For bilayer tablets, a lubricant is preferably employed in an amount ranging
from about 0.1% to about 10%, more preferably in an amount of about 2% by weight
of the solid dosage form.
[0032] Suitable binders include, without limitation, polyvinylpyrrolidone,
hydroxypropylmethyl cellulose, hydroxypropy! cellulose, pregelatinized starch,
microcrystalline cellulose {e.g., cellulose MK GR), and combinations thereof. When
present, a binder may be employed in an amount ranging from about 0.5% to about
40%, preferably in an amount of about 10% by weight of the solid dosage form (prior
to any optional film coating). For monolayer tablets, a binder is preferably employed
in an amount ranging from about 0.5% to about 40%, more preferably in an amount
of about 10% by weight of the solid dosage form. For bilayer tablets, a binder is
preferably employed in an amount ranging from about 0.5% to about 40%, more
preferably in an amount of about 10% by weight of the solid dosage form.
[0033] Suitable colorants include, without limitation, iron oxides such as yellow, red,
and black iron oxide, and titanium dioxide and combinations thereof. When present,
a colorant may be employed in an amount ranging from about 0.01% to about 0.1%
by weight of the solid dosage form (prior to any optional film coating). In a preferred
Embodiment, monolayer tablets contain no colorant. Film coating for monolayer
tablets are given in the example Tables
[0034] The solid dosage forms of the first embodiment of the invention are
monolayer or bilayer tablet dosage forms of suitable hardness, e.g., an average
hardness ranging from about 60 N to about 350 N for monolayer forms and an
average hardness ranging from about 100 N to about 350 N for bilayer forms. Such
an average hardness is determined prior to the application of any film coating on the
solid dosage forms. In that regard, a preferred embodiment of this invention is
directed to solid dosage forms which are film-coated. Suitable film coatings are
known and commercially available or can be made according to known methods.
Typically the film coating material is a polymeric film coating material comprising
materials such as hydroxypropylmethyl cellulose, polyethylene glycol, talc and
colorant. Generally, a film coating material is applied in such an amount as to
provide a film coating that ranges from about 1% to about 7% by weight of the film-
coated tablet.



% H magnesi um stearate (11) 3.00 0.75 total 400.00 * - corresponds
to 5 ng aml odi pine free base [0075] Ingredients A-G are placed into a

di ffusi on pHan@Rs2eand bl ended. Then, the bl ended mat er pglr/yssoosiRyLd.
Next, the sieved material is bl ended .dgain in a diffusion bl ender.

The bl ended/ si eved material is then corrpact ed using a roller

conpact or. onpact ed r| a U t hen
b1 ended wi t nTAGH S8 Sree fsd pf fe Pssl it 1 ikt G EBRuge

bl endi ng st eﬂmﬂﬁ@b@&lﬁﬁddsﬁ@ fdas bfedsahe:veinlmﬁplhumd KANE chrapriditpethe steps
granul ati on

a n_certain c ne b- ded batch
i ngredi ents Qﬁ@l?lell‘@é%"a %alﬁé“ @P‘i‘i’iﬁ%‘&%gﬁyngl é@g'f?gg%‘ %ﬁw dipharga lgég'e

into nonol ayséceﬁngélb Qdcﬂf?%%fofrﬁrarmeddéa ﬁﬁteﬁar m)@reymfgamal 8énded ﬁ)‘é&nalatﬁd
t he nmonol ayer solid dosage fornms are optionally filmcoated. [0076]

| ngr edi ent s forma, sigved matenal £dlegding dhasieved natangbofown # blaadedfriypdnder
and bl ended. i ed
material is Bf {%%glé&& )aga%}c‘%lgg%tga#d? (liijjgl?{r)erﬁl [ﬁ?tgﬂﬁaggfgn?ﬁg%ﬁ %@H El?agved
material is (d)aﬁllmglﬂ’mhedctusma@nal to fdriner milledpeatdriat; (f) Pleeding thearoilled
material is mlled thro en and t bl ended wi.t.h i i ent
B and B i n°amdlepRLie o HPatgunied FeBRs )R lodraar g e B, oo
the desired Lpwah! ©forsh f2REnélafedsolidWssicaroh. arh@dbtaaradegardang:@e talisaitan,
cases, conbi nes sub-divided batches of ingredients A, C, E, F, and

G) Next, thamindipinrehydipshierathingideapdp wawﬂmlbege@tqbkﬁa&d%%r&yer
solid dosage 4&&%&%% 3k O ﬁ'i fbrﬁlaam)@éwﬁ{ Feeg%d 160 friembBdma AYsithe

solid dosage torfs are optionally ftilmcoat 0077] Ingredients A
B, D E F, awdnt@naﬂéaxs;ﬂndmédnqnnmtwmﬂfeffglsm gﬁalbmﬁbbrpemuatmm

Then, the bl efldaﬁ%n b%ndeds 9%1%5%#31@@ ?&mgﬁheeﬁqafbe' s

bIended agalﬁ u5|on /'steved materral is
t hen conpact edﬁeumﬂlgfmalrlﬂéﬂclﬂrgmrpactor The conpacted materl al is
mlled throu sche and en redi Cand Hin a
di f fusi on bl gﬂ’c’rg} S@Bé’gﬁ'ﬂ b'@ﬁ‘o‘i(%ﬁ‘b”g?"é‘g E@ﬁf“é‘% f“ﬁ%“"ﬂesured
level of B aaﬁllddqﬁﬁtr h d}@c}g&@ﬂﬁdzaielaﬁapﬁaﬂﬁmcéuﬁca@rdcaepmmmeawe@mbu nes
sub-di vi ded batches of ingredients A, B, DL E, F, and %? Next, the

bl ended/ mi | | lendadrte form a blended mataial eBlendipg caRBEACSBRIISER FSiPefB¥ age

forms using §u1fa9fe%éﬁn§ ?19:51% a IR PN b@éi‘lgellct}%hfmmlxﬁﬁk@f 18 Hel sdcHaSRPShe
forms are optionally filmcoated. [0078] Ingredients AL D, E F, and

d are pl acehlendﬂdanaemhlﬁa‘weémo e agiavedmateppl riedng cARdA acqomplisicdnded

V0 2008/ 00208 RIS sl 45 U 55 B 5 8 clia o B 3EnB YRRk
bl ended/ si ev et simtdmiaterial is biehded to dorpaa blendedSiavgd mateohll e’rgaurh’rpeimgcﬂan

The conpact eg mterkﬁg is.mlled hro h a screen and then bl ended
with ingredi GRECRMPESIZ ysingapy shttgple %n bl ender. (This second

bl endi ng st em@qhn@ue$oﬁrhﬁstqfa1erwaxdbasie¢edqﬁat&alecompdcteﬂ focforr he
granul ation and, in certain cases, i nes 12%8' vi ded bat.ches of
i ngredi ents Aompyctqgl m#enaéﬂ@ogpyctmgggn % #EOHP YRg FSY AT B i s

conpr essed i @ﬁngslehédénfﬁﬂae%sﬁlg%G&lléﬂ%bﬂgac@orrvamaeremﬁpaah@t
press, and thé forol ayer <ol id dosage forns are oEtlona y fil

coat ed. EXAMRirEe 8ngingfisy dounMs KHBe Eth{t 60 kb‘] praf hope0 g ‘t‘i’oélb@age

et Forth i nitantmraChdiah A Adngt'y bR ERAE AR PR dRIHETEY ©
320. 00 40. 00 tBldwtiataahihen sizbiraincete 25. 00 3 13 C amnl odi pi ne besyl at e
13.87% 1.73 I31038] In the fifth step of the method of the second embodiment, the compacted
material is milled to form a milled material. Milling can be accomplished using any
suitable means. In the sixth step, the milled material is blended to form
blended/milled material. Here again blending can be accomplished using any suitable

means. In the final step of the method of the second embodiment, the blended/milled

material is compressed to form a monolayer solid dosage form. Compression can be



m crocrystalline cellul ose 309.12 38.64 E crospovidone 108.00 13.50 F
colloidal silicon dioxide 6.00 0.75 G nagnesium stearate (1) 12.00
1.50 H negggshdsmymhearate (1) 6.00 0.75 total 800.00 pciyus2007/072097
corresponds to 10 ng am odi pi ne free_hase [0080] Ingredients A-G are
pl aced into a diffusion blender and bl ended. Then, the bl ended
material is sieve

di ffu-si on- bl %‘%%a‘é’PFSh?ﬁBS‘% %‘hgsg‘ g?eé\%}g“&nﬁr& 8?‘?"a‘fd"§p‘péshg§se%8&g@h? 4"

Soreon and t hore o] eadeq e ih Lnored ent Hn A dif oo Iﬂﬁqﬁ‘fﬁ naer )
(Thi s second™®BesHmmngPost 25N éEH‘P‘g\?ggLﬁhe desired |evel of Iubricant
for the grantd(}@g! @Bﬁ&ﬁuyr{h@ﬁ{e&ﬁuef&@%&%nd eABEdiReS: Hiprisis \thekesh dfakches

of ingredien G) Next, the blended/m|led material is conpressed
i nto nmonol ayéim swﬂtma theanenglayeirolid dosse, t;pna e deipils parding thedilam cogipg
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material to form a milled material; (f) blending the milled material with
hydrochlorothiazide to form blended/milled material; and (g) compressing the

blended/milled material to form a monolayer solid dosage form. A preferred
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[0044] In a seventh embodiment, this invention is directed to solid dosage forms of
valsartan, amlodipine and HCTZ made according to the method of the sixth
embodiment.
[0045] In an eighth embodiment, the present invention is directed to a method of
making a solid dosage form of valsartan, amlodipine and HCTZ comprising the steps
of a) blending valsartan, hydrochlorothiazide, and pharmaceutically acceptable
additives to form a blended material; (b) sieving the blended material to form a sieved
material; (c) blending the sieved material to form a blended/sieved material; (d)
compacting the blended/sieved material to form a compacted material; (¢) milling the
compacted material to form a milled material; (f) blending the milled material with
amlodipine to form blended/milled material; and (g) compressing the blended/milled
material to form a monolayer solid dosage form. A preferred embodiment of this
invention also includes an optional step, step (h) film coating the monolayer solid
dosage form.
[0046] In a ninth embodiment, this invention is directed to solid dosage forms of
valsartan, amlodipine and HCTZ made according to the method of the eighth
embodiment.
[0047] The tenth embodiment of the present invention is directed to a method of
making a solid dosage form of valsartan, amlodipine and HCTZ comprising the steps
of (a) granulating valsartan, pharmaceutically acceptable additives and optionally
hydrochlorothiazide to form a valsartan granulation; (b) blending amlodipine,
pharmaceutically acceptable additives and optionally hydrochlorothiazide to form an
amlodipine blend; and (c) compressing the valsartan granulation and the amlodipine
blend together to form a bilayer solid dosage form, wherein hydrochlorothiazide is
present in the valsartan granulation and/or the amlodipine blend. The details
regarding the valsartan, amlodipine, hydrochlorothiazide and pharmaceutically
acceptable additives, i.e., source, amount, etc., are as set forth above with regard to
the first embodiment of the invention.
[0048] In the first step of the method of the tenth embodiment, valsartan is
granulated with pharmaceutically acceptable additives and optionally
hydrochlorothiazide to form a valsartan granulation. Valsartan granulation can be

accomplished by any suitable means. In a preferred embodiment of this invention,
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acceptable additives and optionally hydrochlorothiazide to form a blended material;
(a2) sieving the blended material to form a sieved material; (a3) blending the sieved
material to form a biended/sieved material; (a4) compacting the blended/sieved
material to form a compacted material; (aS) milling the compacted material to form a
milled material; and (a6) blending the milled material to form the valsartan
granulation. Hydrochlorothiazide can be incorporated at step al and/or a6.
[0049] The blending of step (al) can be accomplished using any suitable means.
Typically the valsartan, pharmaceuticaily acceptable additives and optionally the
hydrochlorothiazide are dispatched to a suitable vessel such as a diffusion blender or
diffusion mixer. The sieving of step (a2) can be accomplished using any suitable
means. The blending of step (a3) can be accomplished using any suitable means.
The compacting of step (a4) can be accomplished using any suitable means.
Typically compacting is accomplished using a roller compactor with a compaction
force ranging from about 0.5 kN to about 90 kN, preferably about 20-60 kN.
Compaction may also be carried out by slugging the blended powders into large
tablets that are then size-reduced: The milling of step (a5) can be accomplished using
any suitable means. Typically the compacted material is milled through a screening
mill. The blending of step (a6) can be accomplished using any suitable means.
Preferably the milled material is blended, often with a pharmaceutically acceptable
additive such as a lubricant, in a diffusion blender.
[0050] In the second step of the method of the tenth embodiment, amlodipine is
blended with pharmaceutically acceptable additives and optionally
hydrochlorothiazide to form an amlodipine blend. Amlodipine granulation can be
accomplished by any suitable means. In a preferred embodiment, blending step (b)
comprises the process of granulating amlodipine. Amlodipine granulation can be
accomplished by any suitable means including but not limited wet granulation, dry
granulation, melt granulation or dry blend. In a more preferred embodiment of this
invention, amlodipine granulation is accomplished by (b1) blending amlodipine,
pharmaceutically acceptable additives and optionally hydrochlorothiazide to form a
blended material; (b2) sieving the blended material to form a sieved material; (b3)
blending the sieved material to form a blended/sieved material; (b4) compacting the
blended/sieved material to form a compacted material; (b5) milling the compacted

material to form a milled material; and (b6) blending the milled material to form an
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amlodipine granulation. Hydrochlorothiazide can be incorporated at step bl and/or
b6. Hydrochlorothiazide can be incorporated by any suitable means including but not
limited wet granulation, dry granulation, melt granulation or dry blend.

[0051] The blending of step (b1} can be accomplished using any suitable means.

The sieving of step (b2) can be accomplished using any suitable means. The blending
of step (b3) can be accomplished using any suitable means. The compacting of step
(b4) can be accomplished using any suitable means. Typically compacting is
accomplished using a roller compactor with a compaction force ranging from about
0.5 kN to about 90kN, preferably about 20 kN to about 60 kN. The milling of step
(b5) can be accomplished using any suitable means. Typically the compacted
material is milled through a screening mill. The blending of step (b6) can be
accomplished using any suitable means.

[0052] In the final step of the method of the tenth embodiment, the valsartan
granulation and the amlodipine blend are compressed together to form a bilayer solid
dosage form. Compression can be accomplished using any suitable means. Typically
compression is accomplished using a bilayer rotary tablet press. Typical compression
force ranges from about 5 kN to about 40 kIN.

[0053] In this embodiment, hydrochlorothiazide is present in one of the valsartan
granulation and the amlodipine blend. In other words, the inclusion of
hydrochlorothiazide in the bilayer solid dosage form is not optional; only its
placement in the same, i.e., in the valsartan layer or in the amlodipine layer, is
variable. However, in other embodiments hydrochlorothiazide may be present alone
in a separate layer.

[0054] Optionally, the method of the tenth embodiment comprises the step of (d)
film coating the bilayer solid dosage form. The details regarding the film coating
material, i.e., components, amounts, etc., are as described above with regard to the
first embodiment of the invention. Film coating can be accomplished using any
suitable means.

[0055] An eleventh embodiment of the present invention is directed to a bilayer solid
dosage form of valsartan, amlodipine and HCTZ made according to the method of the
tenth embodiment.

[0056] In another embodiment, this invention is directed to a method of making a
solid dosage form of valsartan, amlodipine and HCTZ comprising the steps of (a)

granulating valsartan, pharmaceutically acceptable additives and optionally
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amlodipine to form a valsartan granulation; (b) granulating hydrochlorothiazide,
pharmaceutically acceptable additives and optionally amlodipine to form a
hydrochlorothiazide granulation; and (¢} compressing the valsartan granulation and
the hydrochlorothiazide granulation together to form a bilayer solid dosage form,
wherein amlodipine is present in the valsartan granulation and/or the
hydrochlorothiazide blend. In a preferred embodiment of the invention, step (a)
comprises the steps of (al) blending valsartan, pharmaceutically acceptable additives
and optionally amlodipine to form a blended material; {(a2) sieving the blended
material 1o form a sieved matenial; (a3) blending the sieved material to form a
blended/sieved material; (a4) compacting the blended/sieved material to form a
compacted material; (a5) milling the compacted material to form a milled material;
and (a6) blending the milled material to form the valsartan granulation. In another
preferred embodiment, step (b) comprises a granulation process with the steps of (b1)
blending hydrochlorothiazide, pharmaceutically acceptable additives and optionally
amlodipine to form a blended material; (b2) sieving the blended material to form a
sieved material; (b3) blending the sieved material to form a blended/sieved material;
(b4) compacting the blended/sieved material to form a compacted material; (b3)
milling the compacted material to form a milled material; and (b6} blending the
milled material to form a hydrochlorothiazide granulation. Another preferred
embodiment of this invention also includes an optional step, step (d) film coating the
bilayer solid dosage form. Amlodipine can be incorporated at step al and/or a6, and
at step bl and/or b6.

[0057] Yet another embodiment of the invention is directed to a method of treating
hypertension, congestive heart failure, angina, myocardial infarction, arteriosclerosis,
diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency, peripheral
vascular disease, stroke, left ventricular hypertrophy, cognitive dysfunction,
headache, or chronic heart failure. The method comprises administering a solid
dosage form of valsartan, amlodipine and hydrochlorothiazide to a subject in need of
such treatment. In a preferred embodiment, the solid dosage form is orally
administered to the subject.

[0058] Specific embodiments of the invention will now be demonstrated by
reference to the following examples. It should be understood that these examples are
disclosed solely by way of illustrating the invention and should not be taken in any

way to limit the scope of the present invention.
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EXAMPLE 1
160/12.5/5 MG TABLET
[0059] A monolayer solid dosage form of valsartan, amlodipine and HCTZ was

made using the ingredients set forth in Table 1 below.

Table 1.
Ingredient (mg) %o
A valsartan 160.00 40.00
B hydrochlorothiazide | 12.50 3.13
C amlodipine besylate | 6.94* 1.74
D microcrystalline 154.56 38.64
cellulose
E crospovidone 54.00 13.50
F colloidal silicon 3.00 0.75
dioxide
G magnesium stearate | 6.00 1.50
(Y]
H magnesium stearate 3.00 0.75
n
total 400.00

* . corresponds to 5 mg amlodipine free base
[0060] Ingredients A-G are placed into a diffusion blender and blended. Then,.the
blended material is sieved. Next, the sieved material is blended again in a diffusion
blender. The blended/sieved material is then compacted using a roller compactor.
The compacted material is milled through a screen and then blended with ingredient
H in a diffusion blender. (This second blending step achieves the desired level of
lubricant for the granulation and, in certain cases, combines sub-divided batches of
ingredients A-G.) Next, the blended/milled material is compressed into monolayer
solid dosage forms using a roiary tablet press, and the monolayer solid dosage forms
are optionally film coated.
[0061] Ingredients A, C, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient B and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, C, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a

rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
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[0062] Ingredients A, B, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient C and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, B, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0063] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.
Then, the blended material is sieved. Next, the sieved material is blended again in a
diffusion blender. The blended/sieved material is then compacted using a roller
compactor. The compacted material is milled through a screen and then blended with
ingredient B, C and H in a diffusion blender. (This second blending step achieves the
desired level of B, C, and H for the granulation and, in certain cases, combines sub-
divided batches of ingredients A, D, E, F, and G.) Next, the blended/milled material
is compressed.-into monolayer solid dosage forms using a rotary tablet press, and the

monolayer solid dosage forms are optionally film coated.

EXAMPLE 2
160/12.5/10 MG TABLET
[0064] A monolayer solid dosage form of valsartan, amlodipine and HCTZ was

made using the ingredients set forth in Table 2 below.

Table 2.

Ingredient (mg) %o

valsartan 160.00 40.00

hydrochlorothiazide | 12.50 3.13

amlodipine besylate | 13.87* 3.47

microcrystalline 147.63 36.91
cellulose

crospovidone 54.00 13.50

T g0 W

colloidal silicon 3.00 0.75
dioxide

magnesium stearate | 6.00 1.50

0]

s B

magnesiuimn stearate 3.00 0.75

1D

total 400.00
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achieves the desired level of B and H for the granulation and, in certain cases, -
combines sub-divided batches of ingredients A, C, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0067] Ingredients A, B, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved materiat is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient C and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, B, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
{0068] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.
Then, the blended material is sieved. Next, the sieved material is blended again in a
diffusion blender. The blended/sieved material is then compacted using a roller
compactor. The compacted material is milled through a screen and then blended with
ingredient B, C and H in a diffusion blender. (This second blending step achieves the

desired level of B, C, and H for the granulation and, in certain cases, combines sub-
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is compressed into monolayer solid dosage forms using a roté.ry tablet press, and the

monolayer solid dosage forms are optionally film coated.

EXAMPLE 3
160/25/10 MG TABLET
J0069] A monolayer solid dosage form of valsartan, amlodipine and HCTZ was

made using the ingredients set forth in Table 3 below.

Table 3.
Ingredient (mg) %
A valsartan 160.00 40.00
B hydrochlorothiazide | 25.00 6.25
C amlodipine besylate | 13.87* 3.47
D microcrystalline 13513 33.78
cellulose
E crospovidone 54.00 13.50
F colloidal silicon 3.00 0.75
dioxide
G magnesium stearate | 6.00 1.50
(D
H magnesium stearate | 3.00 0.75
W
total 400.00

* _ corresponds to 10 mg amlodipine free base

[0070] Ingredients A-G are placed into a diffusion blender and blended. Then, the
blended material is sieved. Next, the sieved material is blended again in a diffusion
blender. The blended/sieved material is then compacted using a roller compactor.
The compacted material is milled through a screen and then blended with ingredient
H in a diffusion blender. (This second blending step achieves the desired level of
lubricant for the granulation and, in certain cases, combines sub-divided batches of
ingredients A-G.) Next, the blended/miiled material is compressed into monolayer
solid dosage forms using a rotary tablet press, and the monolayer solid dosage forms
are optionally film coated.

[0071] Ingredients A, C, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient B and H in a diffusion blender. (This second blending step

achieves the desired level of B and H for the granulation and, in certain cases,
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combines sub-divided batches of ingredients A, C, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0072] Ingredients A, B, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient C and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in cerfain cases,
combines sub-divided batches of ingredients A, B, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0073] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.
Then, the blended material is sieved. Next, the sieved material is blended againina
diffusion blender. The blended/sieved material is then compacted using a roller
compactor. The compacted material is milled through a screen and then blended with
ingredient B, C and H in a diffusion blender. (This second blending step achieves the
desired level of B, C, and H for the granulation and, in certain cases, combines sub-
divided batches of ingredients A, D, E, F, and G.) Next, the blended/milled material
is compressed into monolayer solid dosage forms using a rotary tablet press, and the

monolayer solid dosage forms are optionally film coated.

EXAMPLE 4
160/25/5 MG TABLET
[0074] A monolayer solid dosage form of valsartan,amlodipine and HCTZ was made
using the ingredients set forth in Table 4 below.

Table 4.
Ingredient (mg) %
A valsartan 160.00 40.00
B hydrochlorothiazide | 25.00 6.25
C amlodipine besylate | 6.94* 1.74
D microcrystalline 142.06 35.51
cellulose
E crospovidone 54.00 13.50
F colloidal silicon 3.00 0.75
dioxide
G magnesium stearate | 6.00 1.50
&)




WD 2008/ 002905PCT/ US2007/ 072097 - 27 - A Val sartan DS 160. 00 26. 23
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Ingredient {mg) %
magnesium stearate | 3.00 0.75
an

total 400.00

* - corresponds to 5 mg amlodipine free base

[0075] Ingredients A-G are placed into a diffusion blender and blended. Then, the
blended material is sieved. Next, the sieved material is blended again in a diffusion
blender. The blended/sieved material is then compacted using a roller compactor.
The compacted material is milled through a screen and then blended with ingredient
H in a diffusion blender. (This second blending step achieves the desired level of
lubricant for the granulation and, in certain cases, combines sub-divided batches of
ingredients A-G.) Next, the blended/milled material is compressed into monolayer
solid dosage forms using a rotary tablet press, and the monolayer solid dosage forms
are optionally film coated.

[0076] Ingredients A, C, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient B and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, C, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0077] Ingredients A, B, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient C and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, B, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0078] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.

Then, the blended material is sieved. Next, the sieved material is blended againin a
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diffusion blender. The blended/sieved material is then compacted using a roller
compactor. The compacted material is milled through a screen and then blended with
ingredient B, C and H in a diffusion blender. (This second blending step achieves the
desired level of B, C, and H for the granulation and, in certain cases, combines sub-
divided batches-of ingredients-A, D, E, F, and G.) Next, the blended/milled material
is compressed into monolayer solid dosage forms using a rotary tablet press, and the

monolayer solid dosage forms are optionally film coated.

EXAMPLE 5
320/25/10 MG TABLET
[0079] A monolayer solid dosage form of valsartan, amlodipine and HCTZ was

made using the ingredients set forth in Table 5 below.

Table 5.
Ingredient (mg) %
A valsartan 320.00 40.00
B hydrochlorothiazide | 25.00 3.13
C amlodipine besylate | 13.87* 1.73
D microcrystalline 309.12 38.64
cellulose
E crospovidone 108.00 13.50
F colloidal silicon 6.00 0.75
dioxide
G magnesium stearate 12.00 1.50
4]
H magoesium stearate | 6.00 0.75
an
total 800.00

* _ corresponds to 10 mg amlodipine free base

[0080] Ingredients A-G are placed into a diffusion blender and blended. Then, the
blended material is sieved. Next, the sieved material is blended again in a diffusion
blender. The blended/sieved material is then compacted using a roller compactor.
The compacted material is milled through a screen and then blended with ingredient
H in a diffusion blender. (This second blending step achieves the desired Jevel of
lubricant for the granulation and; in certain cases, combines sub-divided batches of
ingredients A-G.) Next, the blended/milled material is compressed into monolayer
solid dosage forms using a rotary tablet press, and the monolayer solid dosage forms

are optionally film coated.
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[0081} Ingredients A, C, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient B and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, C, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0082] Ingredients A, B, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is steved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient C and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, B, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
{0083] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.
Then, the blended material is sieved. Next, the sieved material is blended again in a
diffusion blender. The blended/sieved material is then compacted using a roller
compactor. The compacted material is milled through a screen and then blended with
ingredient B, C and H in a diffusion blender. (This second blending step achieves the
desired level of B, C, and H for the granulation and, in certain cases, combines sub-
divided batches of ingredients A, D, E, F, and G.) Next, the blended/milled material
is compressed into monolayer solid dosage forms using a rotary tablet press, and the

monolayer solid dosage forms are optionally film coated.

EXAMPLE 6
160/12.5/5; 160/12.5/10; 160/25/5;-160/25/10 and 320/25/10 MG TABLET
[0084] A bilayer solid dosage form of valsartan, amlodipine and HCTZ was made
using the ingredients set forth in Table 6 below.
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Table 6.
Ingredient (mg) %
valsartan/hydrochlorothiazide layer
A | valsartan 320.00 35.56
B | hydrochlorothiazide 25.00 2.78
C | microcrystalline 151.00 16.78
cellulose
D | crospovidone 80.00 8.89
E | colloidal silicon dioxide | 6.00 0.67
F | magnesium stearate (I) | 12.00 1.33
G | magnesium stearate (1I) | 6.00 0.67
subtotal 600.00
amlodipine layer
H | amlodipine besylate 13.87* 1.54
I | microcrystalline 279.03 31.00
cellulose
J | sodium starch glycolate .| 6.00 0.67
K | colorant 0.20 0.02
L | magnesium stearate (III) | 0.30 0.03
M | magnesium stearate (IV) | 0.60 0.07
subtotal 300.00
total 900.00

- corresponds to 10 mg amlodipine free base
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K | vellow 0.20 0.03 0.10 0.02 0.10 0.02 0.20 0.03
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Total 600.00° | 100.00 | 450.00 | 100.00 ! 450.00 | 100.00 | 600.00 | 100.00
7 Corresponds to 10 mg amlodipine free base; ° corresponds to 5 mg amlodipine free base

[0085] First, the valsartan is granulated by combining ingredients A-F in a diffusion
blender. Then, the blended material is sieved through a screen. Next, the sieved
material is blended again in a diffusion blender. The blended/sieved material is then
compacted using a roller compactor. The compacted material is milled through a
screen and then blended with ingredient G in a diffusion blender. (This second
blending step. achieves the desired level of lubricant for the granulation and, in certain
cases, combines sub-divided batches of ingredients A-F.)

[0086] Second, the amlodipine besylate is granulated by combining ingredients H-L
in a diffusion blender. Then, the blended material is sieved through a screen. Next,
the sieved material is blended again in a diffusion blender. The blended/sieved
material is then compacted using a roller compactor. The compacted material is
milled through a screen and then blended with ingredient M in a diffusion blender.
(This second blending step achieves the desired level of lubricant for the granulation

and, in certain cases, combines sub-divided batches of ingredients H-L.)
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[0087] Finally, the valsartan granulation and the amlodipine granulation are
compressed into bilayer solid dosage forms using a bilayer rotary tablet press, and the

bilayer solid dosage forms are optionally film coated.

EXAMPLE 7
160/12.5/5; 160/12.5/10; 160/25/5; 160/25/10 and 160/12.5/5 MG TABLET
[0088] A bilayer solid dosage form of valsartan, amlodipine and HCTZ was made
using the ingredients set forth in Table 8 and 9 below.

Table §.
Ingredient (mg) %
valsartan layer
A | valsartan 160.00 34.78
B | microcrystalline 108.00 23.48
cellulose
C | crospovidone 30.00 6.52
D | colloidal silicon dioxide | 3.00 0.65
E | magnesium stearate (I) | 6.00 1.30
F | magnesium stearate (II) | 3.00 0.65
subtotal 310.00
amlodipine/hydrochlorothiazide layer
G | amlodipine besylate 6.94* 1.51
H | hydrochlorothiazide 12.50 2.72
I | microcrystalline 127.02 27.61
cellulose
J | sodium starch glycolate | 3.00 0.65
K | colorant 0.10 0.02
L | magnesium stearate (III) | 0.15 0.03
M | magnesium stearate (IV) | 0.30 0.07
subtotal 150.00
total - 460.00

* . corresponds to 5 mg amlodipine free base

Table 9:

160/25/10mg_ 160/25/5mg 160/12.5/10mg 320/25/10mg

Ingredient mg/unit % mg/unit %o mg/unit %o mg/unit %

Valsartan
layer




HCTZ | ayer H HCTZ 25.00 3.94 25.00 3.98 . Avicel P11102 267.90
42.26 267.90 42.66 J Sodium Starch d ycol ate 6.00 0.95 6.00 0.96 K

I ron oxi dewﬁqhdsgmggs 20 0.03 0.20 0.03 L Mag. St. (I11) poraf2ddsi2e8 30

0. 05 M Mag. (TV) 0.60 0.09 0.60 _y;_
A | Valsartan DS | 160.00 | 26.23 160.00 | 26.23 160.00 | 26.23 | 320,00 | 34.78
B | Avicel 102 108.00 17.70 108,00 | 17.70 108.00 17.70 | 216.00 | 23.48
C | Crospovidone ! 30.00 4,92 30.00 4,92 30.00 4,92 60.00 6.52
D | Cab-0-Sil 3.00 0.49 3.00 0.49 3.00 0.49 6.00 0.65
E | Mag, St(1) 6.00 0.98 6.00 (.98 6.00 0.98 12.00 1.30
F | Mag. St(I1) 3.00 049 | 3.0 0.49 3.00 0.49 6.00 0.65
Sub-total 310.00 310.00 310,60 620.00
Amlodipine -| -
and HCTZ -
layer
Amlodipine
G | Besylate 13.87 2.27 6.94 1.14 13,87 2.27 13.87 1.51
H | HCTZ 25.00 4,10 25.00 4.10 12,50 2.05 25.00 2.72
Avicel
[ | PHI102 254,03 | 41.64 | 26096 | 42.78 | 266.53 | 43.69 | 254.03 | 2761
Sodium
Starch
J | Glycolate 6.00 0.98 6.00 0.98 6.00 0.98 6.00 0.65
Iron oxide .
K | vellow 0.20 0.03 0.20 0.03 0.20 0.03 0.20 0.02
L | Mag, 5t (II) 0.30 0.05 0.30 0.05 0.30 0.05 0.30 0.03
M | Mag. St. (IV) 0.60 0.10 0.60 0.10 0.60 0.10 0.60 0.07
Sub-total 300.00 300.00 300.00 300.00
Total 610.00 | 100.00 | 610.00 | 100.00 | 610.00 | 100.00 | 920.00 | 100.00

[0089] First, the valsartan is granulated by combining ingredients A-E in a diffusion
blender. Then; the blended material is sieved through a screen: Next, the sieved
material is blended again in a diffusion blender. The blended/sieved material is then
compacted using a roller compactor. The compacted material is milled through a
screen and then blended with ingredient F in a diffusion blender. (This second
blending step achieves the desired level of lubricant for the granulation and, in certain
cases, combines sub-divided batches of ingredients A-E.)

[0090] Second, the amlodipine besylate is granulated by combining ingredients G-L
in a diffusion blender. Then, the blended material is sieved through a screen. Next,
the sieved material is blended again in a diffusion blender. The blended/sieved
material is then compacted using a roller compactor. The compacted material is
milled through a screen and then blended with ingredient M in a diffusion blender.
(This second blending step achieves the desired level of lubricant for the granulation
and, in certain cases, combines sub-divided batches of ingredients G-L.)

[0091] Finally, the valsartan granulation and the amlodipine granulation are
compressed into bilayer solid dosage forms using a bilayer rotary tablet press, and the

bilayer solid dosage forms are optionally film coated.
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EXAMPLE 8
160/12.5/5; 160/12.5/10; 160/25/5; 160/25/10 and 320/25/10 Mg Tablet
[0092] A bilayer solid dosage form of valsartan, amlodipine and HCTZ was made
using the ingredients set forth in Table 10 and 11 below.

Table 10
Ingredient 160/25/10mg 160/25/5mg
mg/unit % mg/unit %
Valsartan and
amlodipine layer
A | Valsartan DS 160.00 | 2524 | 160.00 | 2548
Amlodipine
B | besylate 13.87 2.19 6.84 1.10
C | Avicel PH102 108.13 | 17.06 | 108.07 | 17.37
D | Crospovidone XL 40.00 6.31 40.00 6.37
E | Cab-o-sil 3.00 0.47 3.00 0.48
F | Mg. Stearate (I} 6.00 0.956 6.00 0.96
G | Mg. Stearate (1) 3.00 0.47 3.00 0.48
Sub-total 334.00 328.00
HCTZ layer
H | HCTZ 25,00 3.94 25.00 3.98
1" | Avicel PH102 267.90 | 42.26 | 267.90 | 42.66
Sodium Starch
J | Glycolate 6.00 0.65 6.00 0.96
K | Iron oxide yellow 0.20 0.03 0.20 0.03
L | Mag. St. (1) 0.30 0.05 0.30 0.05
M | Mag. St. (IV) 0.60 0.09 0.60 0.10
Sub-total 300.00 300.00
Total 634.00 | 100.00 | 628.00 { 100.00
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Table 11
Ingredient 160/12.5/Smg 160/12.5/10me 320/25/10mg
mg/unit % mg/unit % mg/unit %
Valisartan and
amlodipine layer
A | Valsartan DS 160.00 | 33.06 | 160.00 | 2548 | 320.00 | 3347
Amlodipine
B | besylate 13.87 2.87 6.94 1.10 13.87 1.45
C | Avicel PH102 108.13 | 2234 | 109.07 | 17.37 | 21813 | 22.82
D | Crospovidone XL 40.00 8.26 40.00 6.37 80.00 8.37
E | Cab-o-sil 3.00 0.62 3.00 0.48 6.00 0.63
F | Mg. Stearate (1) 6.00 1.24 6.00 0.96 12.00 1.26
G _| Mg. Stearate () 3.00 0.62 3.00 0.48 6.00 0.63
Sub-total 334.00 328.00 656.00
HCTZ layer
H | HCTZ 12.50 2.58 12.50 1.99 25.00 2.62
I | Avicel PH102 133.95 | 27.68 | 28040 | 4465 | 267.90 | 28.02
Sodium Starch
J | Giycolate 3.00 0.62 6.00 0.96 6.00 0.63
K | Iron oxide yellow 0.10 0.02 0.20 0.03 0.20 0.02
L | Mag. St. (III) 0.15 0.03 0.30 0.05 0.30 0.03
M | Mag. St. (IV) 0.30 0.06 0.60 0.10 0.60 0.06
Sub-total 1560.00 300.00 300.00
Total 484 00 | 100.00 | 628.00 } 100.00 | 956.00 | 100.00

[0093] First, the valsartan is granulated by combining ingredients A-F in a diffusion
blender. Then, the blended material is sieved through a screen. Next, the sieved
material is blended again in a diffusion blender. The blended/sieved material is then
compacted using a roller compactor. The compacted material is milled through a
screen and then blended with ingredient G in a diffusion blender, (This second
blending step achieves the desired level of lubricant for the granulation and, in certain
cases, combines sub-divided batches of ingredients A-F.)

{0094] Second, the HCTZ is granulated by combining ingredients H-L in a diffusion
blender. Then, the blended material is sieved through a screen. Next, the sieved
material is blended again in a diffusion blender. The blended/sieved material is then
compacted using a roller compactor. The compacted material is milled through a
screen and then blended with ingredient M in a diffusion blender. (This second
blending step achieves the desired level of lubricant for the granulation and, in certain
cases, combines sub-divided batches of ingredients H-L.)

[0095] Finally, the valsartan granulation and the amlodipine granulation are
compressed into bilayer solid dosage forms using a bilayer rotary tablet press, and the

bilayer solid dosage forms are optionally film coated.
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[0096] While the invention has been described above with reference to specific
embodiments thereof,, it is apparent that many changes, modifications, and variations
can be made without departing from the inventive concept disclosed herein.
Accordingly, it is intended to embrace all such changes, modifications, and variations
that fall within the spirit-and broad scope of the appendéd claifns. All patent
applications, patents, and other publications cited herein are incorporated by

reference in their entirety.



J Sodium Starch @ ycolate 3.00 0.62 6.00 0.96 6.00 0.63 K Iron oxide
yellow 0.10 0.02 0.20 0.03 0.20 0.02 L Mag. St. (I11) 0.15 0.03 0.30
0.05 0.30 0.03 MMag. St. (IV) 0.30 03D6 0.60 0.10 0.60 0.06
Sub-total 150.00 300.00 300.00 Total

WHAT IS CLAIMED IS:

1. A solid dosage form comprising, in combination:

valsartan in an amount from 80 mg to 640 mg;

amlodipine in an amount from 2.5 mg to 20 mg;

hydrochlorothiazide in an amount from 6.25 mg to 50 mg; and

pharmaceutically acceptable additives suitable for the preparation of solid dosage
forms of valsartan in the form of a bilayer tablet;

wherein the bilayer tablet has the valsartan in a first layer and the amlodipine in a

second layer.

2. The solid dosage form of claim 1, wherein the amlodipine is amlodipine besylate.

3. The solid dosage form of claim 1, wherein the bilayer tablet has the valsartan and the

hydrochlorothiazide in the first layer and the amlodipine in the second layer.

4, The solid dosage form of claim 1, wherein the bilayer tablet has the valsartan in the

first layer and the amlodipine and the hydrochlorothiazide in the second layer.

5. The solid dosage form of claim 1, comprising 160 mg to 320 mg of valsartan.

6. The solid dosage form of claim 1, comprising 5 mg to 10 mg of amlodipine.

7. The solid dosage form of claim 1, comprising 12.5 mg to 25 mg of
hydrochlorothiazide.

3. The solid dosage form of claim 1, wherein the pharmaceutically acceptable additives

are selected from the group consisting of diluents, disintegrants, glidants, lubricants, binders,

colorants and combinations thereof.

9. A method of making a solid dosage form according to claim 1 comprising, in
combination, the steps of:
(a) granulating valsartan, pharmaceutically acceptable additives to form a

valsartan granulation;
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material ; (al) blending valsartan, pharmaceutically acceptable additives and amlodipine to
form a blended material;
(a2) sieving the blended material to form a sieved material;
(a3) blending the sieved material to form a blended/sieved material;
(a4)  compacting the blended/sieved material to form a compacted material;

(a5) milling the compacted material to form a milled material; and

(a6)  blending the milled material to form the valsartan granulation.



(a3) blending the sieved material to forma bl ended/si eved materi al ;
(a4) conpacting the blended/sieved material to forma conpacted

material; (ab5) mlling the conpacted-dhaterial to forma mlled
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material to forma hydrochlorothiazide granulation. 19.The nethod of
clai m 187 ¥FRHRYY conprising the step of: (d)filmcoating the bilayer
solid dosage (bpr Mblending hydrochlorothiazide and pharmaceutically acceptable additives to

form a blended material;
(b2) sieving the blended material to form a sieved material;
(b3) blending the sieved material to form a blended/sieved material;
(b4) compacting the blended/sieved material to form a compacted material;
(b5) milling the compacted material to form a milled material; and

(b6) blending the milled material to form a hydrochlorothiazide granulation.

19.  The method of claim 15 further comprising the step of:

(d) film coating the bilayer solid dosage form.



