DESCRI PTI ON PHARVACEUTI CAL FORMULATI ON I N THE FORM OF BI LAYERED TABLETS
COWPRI SI NG HMG COA REDUCTASE | NHI BI TOR AND | RBESARTAN 5 FI ELD OF THE

| NVENTI ONWO 2011/142621The present invention relates to a pRETAER2QULG03HH
formulation in the formof a bilayered tablet conprising an HVG CoA
reductase inhibitor and irbesartan as active 10i ngredi ents, which has an
i nproved stability and dissolution rate. BACKGROUND OF THE | NVENTI ON
Hyperlipidema is the condition of abnormally elevated | evels of |ipids
such as 15 chol esterols, triglyceDEBGRIBTEONt hers, in the plasm

Hyperli pi dem a, particularli QKEercholesterolenia,-induces arterial
t hrombosi s, PHARMAGEVRIGALHZOBYVEATION I THHE FORM QF BIDAYERED: hi ckens

as the result of accunul ation i Ri.d igsclerosis is clinically

i mportant since it can |ead t6ﬁ%ﬁihﬂgvggeﬁﬁéﬁhhﬁ§eases such as ischemc

heart di sease, angivie. 0BGl REDUCTASETNSRITON ANY BRBESARTARG prevention
y of t

of 20 arteriosclerosis nayﬁge achi evabl e by wa e treatnent of

hyper chpol est erol.em a hi ghly associ ated therewith. Hyperli pi dem a or
el evated level of lipids in plasm is associated with the increased
i nci dence FHEHDANEVHE INMENIION cul ar di seases and arteriosclerosis. Mre

specific types of hyperlipidema may include hyperchol esterolema, famli al

25 dysbetal i poprotei nem a, diabetic dyslipidema, dyslipidema linked to

nephr opat hy, famili ' erl iR 1 2yt e

Hyper chol est er orﬂéllr?ipgésf Igtls)itqj{lp %Igﬁ);ﬂnr Q%Fég\;g'ta gﬁg@g%/cg?té&g?o rﬁ{&%{:oacﬂlé%% g’PgI Ofaflnd

total chol sisdyered|tablet @nasising ADHMG A esdustashiplhétsitoe and ibasablan as active

addition, fam lial dysbetalipoprotei nema, also known as type |11 :

hyper | 19i diagiedientss whithrhae pe improyedstabiliey andedissoliongpteof beta VLDL (very |ow

density lipoprotein) in plasma. Further, this synptomis involved in the

substitution of a normal apolipoprotein E3 with an abnormal isoform

apol i popr o RICKGROUNBGSF THEYSVENTE®Na results in a nultiple of

| i poprotei™ disorders I ncluadi ng over production of VLDL-chol esterol,

abnormal |ipolysis of VLDL triglycerides, 5 decreased activity of

LDL-chol esterol receptor, frequently occurrin? type | hyperlipidema, and
H

f | ]
ot hers. Dysli pi dbpeeipidsaniads the cpediienphatnprinally,glevatedlepels of Haids quethep
frequent!ly  occurring. examles are, hyper ghol rolyem a _and. .
nypert 11 of SRERG ieRERS S8 SVt Ny ST HER Do R8%a peciay | neo
mul tipl e PRGRAMYRESrAEmIAY ARALdeR HRHaR . thionosist WBKiltH ih | fterloVelerdsi8! in
hyper apobetal i popr ot ei nem a. 10For decades, HVG- CoA T educt ase i nhi bitors
have been whiel aharteryeasll thigens apihdeeaduit. of Bhewsulotomp oligids. h aAmermselerdsicown t o
| ower totalé&holesterol and LDL-chol esterol. in human body and to_ el evate
HDL- chol esfeti@fcally imprEant tcsi 1§ $ap seadriqecardiqyascalap d1s6Rseriveciogs chemic

nmeval onate_| ri d =limti 2P :] bi i:S.. 0
Choteat or geertrAbeRRl | ahaftiC pedblis, b OBSAEP hflrdddf, D1 AR A feRlidn 2or
producig onarfdriobE¥dkie A4 bé AckieeAIP by SHgdobh retlestieithett hypiohobtcrdemit ase
inhibitors show the reduction effects on total chol esterols and on

LDL- chol eshighlylagsqc@teditigre®ithM , N. Engl. J. Med., 319(1):24-32, 25-26,
31(1988)). Ex es of HMG reduct ase i nhibitors i.nclud

revastat ) p (U, SHBAIDG A r Ao (el o SBERan PRuHS & ESrdaad A0 8 i n:
US Pat. RdiddR?) TEAR : , nd
4,410, 629)1?}&5?%332%&“ n ff%‘@% 0 eéiz %afr%{&v%%tgl-aﬁ H(l)sgasﬂ?g)%%% ,ag%gs,c%gﬁ%%s?g{tz férell (al so
cal | ed 'syndpaeificn;typésS.of Palyperlipfilemds 488y 7 Sdkladed HypéhBolksttjolerfialv &mbidtl n,
rivastatin, fluvastatin, atorvastatin, rosuvastatin, cerivastatin, and

ot hers25  dysbetaipaprefeingnis dipletiy, dyslipwistiandysbpidgma Ainked te LepbiopathpA)

Summary Basi s,. Qf r oyal BA) f.or rner-Lanbert' s LipitorT .

ot orvast ac T BRBSRRY RIS MSsoGHBr pHeTeraiFsRSRIA MESHS B .
Oi gi nal | Yookt KRS A IDLEnGIAEF $ha S6tal BndIBEcrBMRY PRGHE. TODMirdidbortd has
been reported that this formis hygroscopic and unstable when exposed to
oxygen. Oncholstepdltiebldodnd In additios fahiliahéysbetalipafro@inemiasilsatkinowiles eypeped

| ater shows an inproved in_vivo absorption rate (i.e., an _approxinmte 50%
i ncrease i Wl Gipstlipidemia, ji8 chasagteriped by sthpjagppulstier @fther ¥ LY Keery low

noi sture, a |low pH environnent, and light, which requires attention in
sel ecting excipients or additives in the product devel opnent.

| rbesartan, chem cal | yknownas3 -butyl-3 -44-(2-(2-tetrazol-5 - '

yl ) phenyl’) phenyl ) net hyl )-1, 3 -di azaspiro (4, 4)non-1- en-4-one, is an
angiotensin-I11- 5 receptor antagonist, which bl ocks angiotensin |I, one of
subst ances causi ng vascul ar constriction, frombinding with AT1 and thus"
exhi bits an anti hypertensive effect. It selectively blocks AT1 receptors,
but allows angiotensin Il to bind with AT2 receptor, thereby inhibiting

. T



20 adverse effects of aldosterone, relief netabolic syndrone synptons, and
prevention of circul atory di seases aggravation [J.Wagner et al., Effects of
AT1 recepwvonrohblagdeade on bl ood pressure and the reni n amrgrer0si/o3syst em in
spont aneously hypertensive rats of the stroke prone strain, Cin, Exp. -
Hypertens., vol.20(1998), p.205-221; M Bohmet al., ‘

Angi otensin-Il1-receptor blockade in TGR(nMREN2) 27 : Effects of

reni n-angi otensi n- 25 system gene expression and cardi ovascul ar functi ons,
J. Hypert emssity Vipbprd@i)in p38ea.  FuftBdr; 889kymptom is ihvH10&RIH @B substRutid!f f Yy
material having relatively |low bulk and tap densities. Further irbesartan
is stick aofd acanmaalhepdipoprageinf Edewitbuel amotmbll etofpumc hpdlpopmteindEdi es,
causing praoblens in tableting. In addition, as.irbesartan has a | ow aqueous
sol ubi I'i t yDiapetic dyshpidgmfa trgsulty Whtaermultiple of cipeptel qiiprders Weligingct ant
to enhance 11 Nge Qr | whi Lty L et (Ko, a

0442719). 0‘;6}’]‘?’0%%’%% ?E?%‘?%r%‘* %ﬁ{sel}&{n’- c"‘f’?‘?‘&%ﬁi‘?ﬁ%"r‘”ﬁﬁ&fém ttﬁgltyﬁés}gd I'n
combi nat i ofecydabddl addtiie 6PA DEAMSIARR]T Pétepiok,0freqaitlyo N ckurrg bty eI 18l
effective to treat hypertension and 5 hyperlipidem a, conpared to each

si ngl e agemtperlipidentin sl @bers.anDaslgoddpaiatiinked sxindphrafathyrie datd to tef treated
strengt hened bl ood vessel endothelial cell a protective nenbrane). and

i ncreased GUANIEACTUFIRG gXpmples are mr%iqsgqr@ﬁmlq %n%eﬁegﬁg%%wgt rat ed
t hat about f 1 ent | ner.t ensl l.s0 S f

hyper | i-pi earqn&;{?dpa%%}ﬁéggr%\r%@g#%ﬁdl yggérsﬁ%lﬁ g% aﬁ{g{t@ieloﬁ I%an)tggfsy of
correl at edhypefipi@aeib, i (9pe 114N, IV, WAFhPpFhgcdetalifostbtditiiadr ugs to patients
wi th cardi ovascul ar diseases is highly effective in reducing the occurrence
of conidl i cati ongosuddvadgs, SHMSk€ oandediastash fnhgntoss rlsive, beand vsed poevrsat i ng

di abetes [Cirgul.ati.on, 2005; 111: 2518-2524, G rcul atiqn, Dec 2004;
T10: 3657 TVBSREem g0 HEF Cominds hoisbsn NpBEs PHE 1 TeW S R ' ar e
di scl osed j t j i - 4 :

9000- 03 141981 peEictIn EAHAR olBha Sokieoe oL AINSRY 1A 358 Hllyiule,
two drugs Diecondeltoi 6f HMIG-QdretqdinepslsgatOfs @i earenhndgaté-limiting stepan itlan

bet ween ARBs including irbesartan and an HMG CoA reductase inhibitor.
However, thiessadiesiped chelestarnd f Bharimhiniignel HMHeGodsiegnetascorhiph biacks theyi t r o
test, such_as a dissolution tester nd it,is.diffjcu o) epare a

br oduct 2oty 3 Curldiie 351 SEfuntienatitd ok b b PheRBie® | o
addi tion, dugithR e dd fatanmeetittd Bkl vRdedas iy MNbLIIDMNRholERUBIENT S,

it is also hard to anticipate the del ayed release tinme precisely.

Fur t her nor@&rundyo®.gdr, Naknigs Jkiedn 31 (1 p24-6Ds23-26,38( HI88)). zed by 2C9 of
cytochrone P450, a hepatic netaboljc -enzyme, while HMECoA reduct ase

i nhi bitors such Examplss of BM GG resuptaseipbibitors iaplyde meyasiatin (LhSaha- Nott1 e 25
met abol i z e ljver nd CoA. redu sg..i Rhi bi3Qr uc .
torvast ac SRR (RS G SRR PLE B N AT S B an o
cyt ochgy me(245(at, WMNosh 4346 ot @ad | 416,629 MavRess dddey (9fs. cpatt elgt ion
bet ween irbesartan and AMG CoA reductase | nhibitors [ Phar macol ogy &

Ther apeut i £448,9H1), veldatin @boealled Goivolvding RO Fat. Nos14.348, FRamd 4860,17 Bbel ] .
Therefore, .when two drugs in a conplex fornulation has no correlation with
each ot herSImVestaty, gyasiain, diwyestalin, plom@dialperosRyasiatin, GeavaTtL PR O ch shows

and the present AChuamPUTE LS O AR ARG REBh (RF Sbn IR O g

an i medi adfeApbeagSBAY foriVatnef D66 diipitdd” atordmtzo prediciasgltibhi bi t or
and irbesartan as active ingredients, which has an inproved stability and

di ssol 25t i camoraheus Suhatallire Trny. NVENEinally,1 abheastafior i, synthdsizedninobjeect of
the present ‘invention fo provide a conplex fornul atjon of an HVMG

Feduet ase FPPHOEGITENGY, § BES AFTRFPOTF 1 HRS T (N Ea R R e t o
m ni m zed, ' 1 C i.pt ct 1.on Frpesar an
NG Con ey SRR AR OGRER! 28 4O, GRAThIRTS, AEHRRR. [IriC SR dABRE 2" o,
the two drdgslopadthté&nshoWp aavaphraeduliviiot sbsaiptioRirga\(pe.] abupproyingite 50%

15i r besart an. . In accordance with other aspect of the present

i nvent i on, inclisaseeini Gmpx)o Phidisdieaciedessdeghly isesseptitde theati moisturethitow oHm of a -
bi | ayered tablet conprising: a) a first layer containing irbesartan or a
pharmaceutically acceptable salt thereof; and b) a second 20 | ayer
cont ai ni ng an HVG CoA reductase inhibitor and .a basic additive. The
conpl ex formul ati on of the present i nvenfion can i nprove the dissolution
rate and stability of irbesartan and an HMG CoA reductase inhibitor to
enhance the bioavailability of the drug conpared to conventional conplex
formul ations and to 25 minimze the generation of the rel ated conpounds,

t hereby being effectively used as a stable and superior therapeutic agent
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Fig. 3 is a graph showi ng the change in the anount of rel ated conpounds
after storage under accelerated conditions (40C, 75% RH) for the single

t abl et s pwepared2é2n Conpar ati ve Exanpl es; Fi g. péTiKR2811g00350 .

showi ng the dissolution rate of irbesartan for the fornul ati ons 15 prepared
i n Exanpl es and Conparative Exanples, and for a comercially avail able
formul ati on (Aprovel); Fig. 5i1s a graph showing the dissolution rate
of atorvastatin for the fornul ati ons prepared in Exanpl es and Conparative
Exanpl es, @figrohfen@ af@NBRY, Gihddhl deqaiyeddl dthtiéh frodeaetial ieREiplehisRirtadttive? @i 9. 6
is a graph showi ng the saturation solubility of irbesartan for the

f or mul at i oths pprdewtdedlopmeikanpl es and Conpar ati ve Exanpl es; Fig. 7 is
a graph show ng the change_in_ the bioavail abili té i rbpesartan fg{st he

of
formul ations prdPSsEtn; n shswialy ankn@Whpardtt i vé-tekdmpl(@d2-(afgiraz
Fig. 8is [ [ am ¢ - | aryy. pharpaceutjcal f aulation in
25the. for ) BEII §) SeBSDA Al R bist B PP RRET A L Bh e b BT
DETAI LED DiegégbPddtedntdr, Which 0106\ EneNtdRE HOBR¢ 8K shidtdidbatddingangailsi ng to
the present invention is characterized 6 by a bilayered tablet consisting
of a firstcdnaystiogoneraibmdigg witheAdt tand tiors exhghrameandihypertenbiye atfeetpt dbl e
salt thereof a,nd1 a_. second | ayer contai ning an HVZ Co redtiﬁ%%ge i nhi bitor
and a basi telegHurlyDReks Al lesesrries. it aflqws Rgierasad! fnd MBI ATPSSRITN t he

formof a fi ad. 1 ab i i i Q. Fi . Her.ej e :
properti estl?lgllr?gyﬁ %gg&gfé%%h@eggg%ghgeﬁl?%nf %(E:@Sgréségfthdﬁ?ﬁgh g%%r‘%ﬁ Ifa aiyc}gh r%gﬁ ation
of the pre@gﬁtaiﬁiﬁgeagddgataﬁ@@ described in detail. (i) First |ayer

In the conplex forrmulation in the formof a bilayered-tablet according to

t he 1010resent iThesmicommerdibleavdilable hrgietensinyl-tasaptat ranfagbeistsr have beena
pharmaceutical ly accept apl e sal.t thereof. Irb es artan, e.,_ 2.
Uty - a8l G tp RHReRFEsIon UERBI aesab 0 P B SRR 4. et hy! |
-2-1m daz.oéf{f 12" 396 IbRef %ﬁ%&frﬁkdl Otﬁﬂ)’u%E.r n%}ﬁﬁ&dlngtrials Pharmacologic '
angi ot ensi n-11T-receptor antagoni st, which~binds to angi otensin receptors

W th a hi gphagdbhéokiresict and thérapeutictdifferdfcevasapamglotémsin-lirecdpld aatagosiser one
excretion and the resorption of noisture and sodium and thus exhibits an
ant i hyper t Bipsingeotbqrppesc20(2rhaq-3%92000kt is particularly useful in treating

car 0 olscul o s R RSB AN A5k ) H SRt

Phar maceut jnC gk dwen@es it aRhenSahdadr FhindrE PESBELRA i Wakibuk "QWhiddis the art.
25 The conplex fornul ation according to the present invention nay

pr ef er abl yhypertpisiae podresyrchaiial oinfarcibar amicyhiniac snldy haat efailats, ediabdtic
thereof in an ampunt of 8 ng to 600 ng per unit dosage form The
first |ayetornpiications; menal daiie and stroker f Aurthen they argenknqvr & have apether

hydr ophobi ¢i-ty. of .irbesartan.. Th urfactant 4 nproves the. agugous

gl anul at | HIGH STtbecHT Aalptgles Sfect et il of JFeribidPropd: WIS Moessi on,
and acgel ey@LRs ctties dF 818stblon 8 TeRéf thétRBART syadrofd dyMtdél a8dipRRestion of
Represent ati ve exanpl es of surfactants being used’include, but not limted
t 0, sodi uncitcalatorly disehfcataggrapatioxdragnepet sletBffdcesnd AT Y oawkptonblbckddetanr es

t her eof, paIrti cularly paql oxaners, In an enbodi nent of the 5 present

i nvent i on, PlPAd PESIUIrG aRGHIE TPRINANGIOSTSH SysisPeleeniReSpshnheEenYstaty efyer £ or

i mprovi ng il - im r _addi ki first
| ayer may @%?{?ﬁleérﬁré%%%%%e@ Lr}, %g]r%%éfeglgh‘?&elgp glngtgg?’ pl'iudér?%am% E:t%q:}’(t ures
thereof , anfgiaRysiBliNescepe bRRKAIS irATEGRIMRENNLE « BffRtsbdNE@iSaifidteiin-at

| east one selected fromthe group consisting of alginic acid, sodium

al gi nalse, sys®nsgeficusnpeession apdeatdivetulard Bwetionst hyHgpdrtens.ozel.13(8)(1995),

hydr oxyet h %&ﬁé%ﬁl ose, hydroxypropyl cellul ose,

hydr oxypro% et ¥yl cel | ul ose, nethyl cellul ose, gelatin, povidone, starch,

regel atini zed - ' : [ S - at
Peast one sel ecti g, Qulf dhaGidl ERER ro Bl BLASLAND BRGAE
al gi nat e, Bathenmbeitaniy sRihmdedd adeseto sirfikcessuchtal thbleepeehl fat@sad
powdered cellul ose, 15 croscarnellose sodi um crospovidone, pregelatinized
starch, sodifumavsingprgblemetinythbleting. cHn aidironh aarithesarsanuhassa tlgeraspeousThe
| ubricants may be at | east one selected fromthe group consisting of
calcium stearate, glyceryl nonostearate, glyceryl palmtostearate,
magnesi um st earate, sodium |l auryl sulfat g sodi um stearyl fumarate, zinc
stearate or stearic acid, hydrogenated végetable oil, polyethylene glycol,
sodi um 20benzoate, talc, and m xtures thereof, but not limted thereto.
Further, the other excipients and adjuvants nay be diluents, coloring
agents, antiadherents, or mxtures thereof, but not limted thereto.



In a preferred enbodi ment, the first |ayer containing irbesartan may
conprise (a) irbesartan in an anount of about 20%to about 70% by wei ght,
nore prefwoabliy1422140% to 60% by wei ght, (b) diluents i rcaxromusssf about
1% to about 70% by weight, (c) binders in an anount of about 2% to about
20% by weight, (d) disintegrants in an amount of about 1% to about 10% by
wei ght, (e) antiadherents in an anount of about 0.1%to about 5% by wei ght,
(f) lubricants in an anmount of about 0.2%to 5% by weight, and (g) coloring
agents in @uAMUNE., @bluBlitPrin lvRasr, Byiswekétial toTREE apsuefatadbloy entBedithed. 1% t o
1% by wei ght, based on the weight of the first layer. (ii) Second |ayer The
second | ayweettiog ot mulmllt}ayf@rtebﬂet&mbm@dt@nﬁ{d Q4B %ccording to the 5
present inventi Blt%ns an CoA reduct ase inhj bltor .and a basic

addi ti ve. nEipAesEY e eRpion HikrgonishAs peedainyrIRbIRglip, Vb A

prevent i ngyRfG 1y ?‘a{e'dﬂ&agyl]ﬂﬁfb!ttjg B nﬁﬁ%hﬁfoé‘ Bld & ASE 't&FrQEt' @?Qﬁe Sﬁgluﬁ‘hlng the

| evel of |1 poproteins or Tipl and particular anpl es thereof
are rosuvagfpetlipidenhioyéssipirédito ALREMERS i) bupdiab@ed édni diso bé tvaed BY v,

pi tavastatin, sinvastatin, rivastatin, cerivastatin, velostatin,

10nmevast atneﬂlltsahﬁStmtathme@lbﬂoqciawsyela@tdeﬂtettbll eclisa(at Brotqgtle@ mnegbrenayrandi xt ur es
t hereof, npre ef eliabl atorvastatin, but not limted thereto. The
conpl ex f oPFASPEiBIRSERY U R to the present invention may contain an
HMG- CoA reduct a [ e a b 0. 100 ny,
nore preferabl yilg ngam&?l lpégsp&féfnrrg%?b%srtﬂg gr a ?;%g% @A’ 5nﬁ£&8{esr “éﬁll t
dosage f orhppehatsmtﬁmt suffemfioathypeglifid@nia, and hypfedsith dnavspetlipeicptipteeX
formul ati on, exanpl es of the basic additives include NaHCO3, CaCO3, MyCC3,
KH2PO410 qullmiav cerr¢lptad iveithc edchi etherphddiptratasminisgrtiome bq)%ﬂsdrngs tchpatiantii ne,
megl um ne,

| tasilicat
and sal ts i‘f"ﬂ?}sé‘é ?eég,nffssasa%@%y e‘?fge?"gg?e;{nrﬁ L &}Uﬁr_‘r e a5| ic e
MICTB and dhfihEshs! BRACRY sebkl oELadaitMicRd GiBgL eaﬁa nI RRBhe %ﬂé{@bl ves

shoul d be present e sane layer wth e HMG CoA reduct as itor,
to inpr ove[@ﬂmlaﬁbﬁ,lmhy 290D 11135 18M32EpGircdatiet, Bee 2004 110t ms7ar&69p].ow de

basi ¢ m croenvi ronnent conditions that enhance the solubility of

i rbesartan, ul tiqmﬁé¢’yfqrﬁ’@}3é19§$ afirtbpwaren gad afqradstating ayrecshscilqs slar‘lﬁoawn 25The

basi c gddigiv : of 2 ht based on
1 part%of Mcﬁ% 8%’(5’& %S r?rﬁa%%{fg%anﬁld @r?]&r}%ﬁ%(ﬁ 81 ie@( parts
by wei ght BasedHoRy alloRes Hel@fedrfeRESASE e of two dru srb\z%gg'hbhﬂnforttﬁlﬂ?ptﬁﬁ%nd
llayer may further conprise water-soluble diluents and optional 'y other

exci pi ent sofaprdvmﬂipg\thﬂtrseradﬁml bettveen SR Brbineludidgizbe¢ssrtamynden dMGe@ss  one
selected fromthe group consisting of mannitol, sucrose, |actose, sorbitol,
xylitol, dgedegass nBifHor Hawesr.ithedslsyed rleass dprmylations e elesiged pabt her |

the, excl Pl 042 A QA NROL S ARABLSLN I LR Brepfad bl

fillers, rican ers, ’crys |za ion‘retard

sol ubi iol Zel{asrmgCQ'c@ﬁétﬂﬁ M@@H&eleﬁﬁ fﬁ@@'birltﬁfn"g theWafCt antagditioMestd HRr S,
coating agents, or mxtures thereof, but not limted thereto.

Exanpl es ofiffeteacalirs mdu‘egudrgastrmnwlsum Thydnenispritosydlee hhud osaticorats tiovi done,

sodi um st a ate, crosc rrﬁllf_ se sodi.ym and.others, and nay, be
appr opr i at‘gfa;yege‘%/ge@f%d“?er PR y EPPV ATPESIan) & KNy taghe Apestly
Exanpl es afe t%ﬂ&l 24 g/ cts%gf Fﬁ@%fﬁ%%soc8%%§étf’c°&%tab8ﬁé LA ARE wiiACH icer S-

addi tion, exarrp es ricants € magnesi um stearate, sodi um

stearyl f UDBA at@uctdsalifhibbi CRach s fladuviistain, (hiRwhR4tin @hd peivaltatth AehEARt €, and
others, and may be appropriately selected fromconventionally avail able

| ubri cnt smetabnltmérby @»@ahtﬁresmbHMﬁeC%a'@dmasagehmtoar @CboaSywtpwstaam,cohol
hydr oxypr ceIIuI |1 ulo IceI t hers,
o oy baBYastA s Sa e ALY FsRebt 3 Sa e50 ﬁ%tm 3‘%158 i ng
agents. foer Aan

HVIG- CoA reag%?ggéﬂﬁﬁhﬁﬁ?tgggﬂﬁgghgggéﬁﬂ%nﬁt%@gﬂgg t to a out @6 §AMeight,
nore pref exabitysedhiobito [PharalacolbgP % Dlierapirgiet, Velo Mpsdiies], OutotRy 2pas;at i on
of granules such as diluents, disintegrants and binders in an anount of
about 2 td”aHEthVbﬁwmyodékﬁht nore preferably 2 to 20 by weight,

| ubricants or coating agents in an anount of about 20 0.5 to 2@6by wei ght ,
nmore preferably 0.7 to 1.5 by weight, and additives in an anount of about
10 to 92.5% by weight, nore preferably 15 to 80 by wei ght, based on the

wei ght.-of the second layer. (iii) Bilayered tablet 25The conpl ex
formul ati on according to the present invention is a bilayered tablet whi ch
consists of a first layer containing irbesartan or a pharmaceutically
acceptabl e salt and a second | ayer containing an HVG CoA reduct ase
|nh|b|tor and a basic addltlve thus nlnlntzlng the contact betmeen the

o . o M T o " o



In particular, the pharnmaceutical fornmulation in the formof a tabl et
according the present invention contains a basic additive in a second

| ayer, amwlot2ba/mdstiti ve used can inprove not only the stelikrR20y1/08540he
HMG- CoA reductase inhibitor, but also the stability of irbesartan by

m ni m zi ng the contact between irbesartan and basic additives. 5 Further,
the additives may i nprove the dissolution rates of the two drugs, thereby
aneliorating the drawbacks such as |ow stability and dissolution rate in
conpl ex tabl et s.TheRfor@X¥ABA Bwo ki snﬂarmeﬁ Foritluldtioh THab abi@Rreiafioh ket or m of
a bilayered tabl et accordlng to e present invention may exhibit a

di ssol uti o¢a0br0¢ife|r,| ieisglecmed izt asmmdlammeh:asef fommolatiof,, whibk showseffisadesan
HMG- CoA - re &%ase inhibjtor is 10 released within 30 m nutes, preferably
80% or WP firugs withigagshort perlod of {iane ity Agsirables prfherRsesent HVEBITS n t he
form of a @adeatxgsr AR he SONLRLR RO AMBLER ] SANELARCHA AL PRl

i rbesartan may by a ess C

(1) granul @inmﬁngrebﬁmea@b&rreaud@mrﬂmmir iagal 1|rb/es§1$zﬁf«‘@§ aalahee Sﬁér%dléﬂt@r eof to
150btain granules for a first |ayer; (ii) granulating a m xture of
an HMVG CoAwhiethes arsemproiédoitatolityaand dissblatipe rateldi ti ve to obtain granul es for
a second | ayer; and (ii1) conpressing the granules for the first

| ayer and the second |layer into a bilayered tablet. 20The vari ous processes
i nvol ved '§UEﬂﬂAﬁﬁ?6ﬁr 1LWN¢ﬁNﬁfGNFO”p|eX formul ati on according to the
present i nventrom may pDe perforned based on conventional processes. In an
enbodi nent of the present invention, the granulation process nay conprise
foll ow ng steps: (a) bIending irbesartan or atorvastatin with
pref ertted di si ntTélgre&ms itatsd a2 Bbjsct @i athe ypresent imventibh tof prexisiepa entplex

LeCeheny toomuliing iimas HRAEICos” Reductase b Ve Sndy Har B aie which had Gy °
opti onal | Y, még%eegtayllggg,dugleufnﬂgmlﬁa Y hkN e S5k fn"l’é?ﬁctﬁ)tﬂ fﬁue&ggeb' b step

(b), follo wet nat et rough arr drying,

drying, ovieesaitan agd ar HNIGHQove wedubtasen@hibitor, and edhibaptimdmalidty , release

pul verizing or sieving the material obtained in step (c); e)

bl endi ng tBrepatepdel thohwe hdrgsbend r@edlm@rphed)rseluzgrhtm hioevmi@e}rtamfs and
optlongl Y. @ddltlonal excipients preferably including lubricants; and 5(f)
nol di ng t P} conposition into granul es. In step (a), the
exci pi ent may contain di l uents, binders, and other substances necessary for
improving fluidity and stability or processing and formation of unit dosage
forms. I n step (bpaccopdaicewiddothernmpeett ofithe potserningentivel, tickee waprevidedtahanol -
10 isopropanol, and m xtures thereof Ot her conponents (e.g., binders,

wetting agdir@aceytiesl domnulation in the B qfip bilguersd ﬁa%yowenalaae@ a first Jager

granul ati r|o ase n shear
granul ati o‘%)n§21%1\/\§ q{?é)‘%ar nr(gnupgﬁ%ggﬁ*c H?an%eé’aa brl gr gar%ﬁ heﬁoghanéjgﬁ% Sgs‘%}}aon
granul & i oayeradtadtifesin HM/GQ%AU&@dcth& ifih®Rof J&)d a bddicdRRiveC) , the drying may
be carried out, preferably at a tenperature not exceedi ng about 15 60C,

nore,preferably at a tenperature not exceedlng about 50C, nost preferably

at a tenperature_not exceedln .abo The conpl ex f Iatlon of
the present invgrﬁﬁlcewpkérfow of fﬁ?@ PEFSERJYRIOR SAAEDIHE e BTy Aytap of

| rbesartan, Fen@qd"@\(?ﬁ ﬁﬁ/%f Sgé‘s%h%??md QE }F%IEP&&AH% &Qﬁb%’lﬁﬁlb E'ftoZQ ance fhe

bi oavai | abi dr ug npar e conven |onaI ornu ations
and to mi rblawaﬂatslney ge ey ﬁhigoéb aré@'t@tcﬁﬁivéhﬂﬁﬁﬂuaﬂﬁplei ff&hﬂhﬁhd@@leﬂﬁ to
effectively used as a stable an uperior therapeutic agent for

hyper t Bnsimmiafrg thy perccdivinedites tﬂlééﬁf eompounds, thereby Peieg fefiettomelngsetbeadrapl es
are prOV|deéﬂ | lustrate preferre nbodlnents of ﬁ&% e invention, and
are not int YEP P Erap lcsa(,gﬁﬁbt %% W%@nﬁ?%g%lﬂyﬂe Mg epar at i on
Exanple 1-1: Preparation of granules conprising irbesartan |n accordance
with the conposition described in Table 1, irbesartan (Hanm 12 Fine
Cheni cal (BRIEEDESCRIFEHON OFTHE PRAWINGS! ati ni zed starch, and
croscarnel | ose sodium (DW international) were m xed, and the m xture was
t hen kneaded with a binding solution of povidone (BASF, Germany) dissolved
in water; dried, and sieved through a 30 nmesh to obtain wet granules, :
foll owed by addition of magnesium stearate

-5




5and m xing to prepare irbesartan granules. Preparation Exanple 1-2:
Preparation of granules conprising irbesartan In accordance with the
conposi tiwo 2degaeé2bed in Table 1, irbesartan (Hanm 10 PomxsGoemiossdb Co. ,
Ltd., Korea), mannitol, pregelatinized starch, and croscarnel |l ose sodi um
(DW international) were m xed, and the m xture was then kneaded with a

bi ndi ng sol ution of povidone (BASF, Gernmany) and pol oxaner 188 ( BASF,

Ger many) dissolved in water, dried, and sieved through a 30 nesh to obtain

wet granul es, fotHcobede by cle dHjedts d fREIR@SIfURR pfcbait 3 vRnBosl will ¥bétind O
prepare | rbesartan gr anul es. 15<Tab| e 1> Granul es conprising irbesartan

(unit: )apmgernacﬁnoefnﬂ@ fellepingedesciptioPpthe ilixentibn? whei égentinrcofpetidic0
Marm tol 47. 47 Pregel ati. ni ged starch 23 23 Croscarnel |l ose sodium 12 12
Povi done 8V Iﬂbq%? anyjpgdrayingiangylicligo> <go> Magnesi um stearate 4

5 Fig. 1 is a graph showing the change in the amount of atorvastatin lactone,
related compounds, after storage under accelerated conditions (40°C, 75% RH) for the
formulations prepared in Examples and Comparative Examples; ' '

Fig. 2 is a graph showing the change in the amount of degradation products of
irbesartan (RRT 0.8) after storage under accelerated conditions (40°C, 75% RH) for

10  the formulations prepared in Examples and Comparative Examples;

Fig. 3 is a graph showing the change in the amount of related compounds after
storage under accelerated conditions (40°C, 75% RH) for the single tablets prepared in
Comparatwe Examples;

Fig. 4 is a graph showing the'dissélution rate of irbesartan for the formulations

15  prepared in Examples and Comparative Examples, and for a commercially a\./ailable
formulation (Aprovel); |

Fig. 5 is a graph showing the dissolution rate of atorvastatin for the

formulations prepared in Examples and Comparative Examples, and for a
commercially available formulation (Lipitor); | |
20 Fig. 6 is a graph showing the saturation solubility of irbesartan for the
formulations prepared in Examples and Comparative Examples;
| Fig. 7 is a graph showing the change in the bioavailability of irbesartan for the
formulations prepared in Examples and Comparati\}e Examples; and
| Fig. 8 is a schematic diagram of an exemplary pharmaceutical formulation in

25  the forms of a bilayered tablet according to the present invention.

- DETAILED DESCRIPTION OF THE INVENTION

The complex formulation according to the present invention is characterized



4 Total 244 253 Preparation Exanple 2-1: Preparation of granules
conprising atorvastatin 20l n accordance with the conposition described in
Tabl e 2, wbaovamat@ti n cal cium (TEVA, |ndi-a), mannitol, mrcenoysioaddi ne

cel l ul ose, and crospovi done (BASF, CGernmany), and NaHCO3 (Pendrice Soda,
Australia) were m xed, and the m xture was then kneaded W|th a binding

sol ution of HPC (hydroxypropyl cellulose) and WO

2011/ 142621PCT/ KR2011/ 003549 pol ysorbate 80 (Croda, USA) dissolved in

wat er, driwgg,a abithyste@V @sbléthicondlting 39 REERtt hiyePt @nthinBE Bbaaktheser fpl | oved
by add| tion of magnesium stearate and m xing to prepare HM> CoA reduct ase

i nhi bi t or phraamateusically ﬂcepablatsakb heFsefimplde @cnd Riyepermiinog anf HYfGooles
conpri si ng gt orvastatin In accordance with the corrp05| tion described

in Tabl e 2redugtesey Jhbitqry apdy) & hasic( padive.| ndim)examaleniof othe pharpgesysicaly) | i ne
cel | ul ose, foﬁﬂggaﬁ&?%??ﬁ’é £ f(i?’ﬁﬁ%:%ergda{ ) di;g@tgd '}@qﬂnhgsé urpGar gﬂ Etlﬁ

(Tom ta, Japan ure n"knea

bi ndi ng sg;bxu béréibs ahd ks Qifdh@@bﬁﬁﬁ@ﬁ&@é BicBled &h 9@ coldpRX OhEslatiyedf ke wat er,

dried, and sieved through a 30 nesh to obtain wet granules, followed by
addi ti on ofresemyinosition &t dagcaibed andbtail.xi ng to prepare HVG CoA reduct ase
i nhi bitor granules. 15 Preparati on Exanple 2-3: Preparation of granules
conprising atorvastatin In accordance with the conposition described
in Table 2, at Orfjﬁrts?lta&% cal cium (TEVA, India), mannitol, mcrocrystalline
cel l ul ose, and ospovi done (BASF, Germany) were nixed, and the mi xture was

then kneaded wi ff tige &uniysled GorifildtionGn thé fotfh H0A BESYREL fabfe@aé@mﬂg,to A
dissolved in water, dried, and sieved through a 30 nesh to obtain wet

gr anul ¥s, pr©$elnbvmuetmpnadhl¢ tfirsth layfer magy egintain sirleesardare oandl phiahagputicallyr epar e
HVG- CoA r educt gﬁe |1n or granul es. <Table 2> 25G anul es conpri si ng
at or vast at ¥ RiBHF st 5e° ‘ngredi ents Prep. Ex. 2-1 Prep. Ex. 2-2 Prep. Ex.

2-3 Atorvastati fyegdfhl %.}%-ﬁﬁ)um-@gnjogyglgpé}{mm -r[@l-(té@&oi]'-g-qu)blphenyl-4-
tl)methyl]-2-imidazolin-5-one, is a potential long-term acting angiotensin-II-recethr

: ar;tagonist; which binds to angiotensin receptors with a high affinity to inhibit the

15  vasoconstriction, the aldosterone excretion and the resorption of moisture and sodium,

and thus exhibits an antihypertensive effect. Therefore, it is particularly .useful in

treating cardiovascular diseases such as hypertension and heart failure. Irbesartan is

represented by Formula (1), as described in _U'.S. Patent No. 5,270,317.

20
@)
Phafmaceutically acceptable salts of irbesartan are well known in the art.
25 The complex formulation according to the present invention may preferably

comprise irbesartan or a pharmaceutically acceptable salt thereof in an amount of 8 mg
to 600 mg per unit dosage form.
The first layer may further comprise a surfactant for ameliorating the

hydrophobicity of irbesartan. The surfactant improves the aqueous granulation of



120 M crocrystalline cellulose 65.6 65.6 65.6 Crospovidone 36 36 36 NaHCO3
20 WO 2011/ 142621PCT/ KR2011/ 003549 Magnesi um carbonate 100 HPC 3 3 3
Pol ysor bawe 280/12211. 2 1. 2 <Water> <300> <300> <300>  PCT/KR2011/003549

irbesartan, eases the release of tablets after compression, and accelerates the
dissolution of irbesartan active ingredients. Representative examples of surfactants
being used include, but not limited to, sodium lauryl sulfate, poloxamer, polyethylene
glycol, and mixtures thereof, particularly poloxamers. In an embodiment of the

5 present invention, the surfactant is preferably present only in the first layer for
improving stability, but not limited thereto.

In addition, the first layer may further comprise binders, disintegrants,
lubricarits, or mixtures thefeof, and any other excipéints and adjuvants. The binders
may be at least one selected from the group consisting of alginic acid, sodium alginate,

10  sodium carboxymethyléellulose, ethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, methylcellulose, gelatin,
povidone, starch, pregelatinized starch and mixtures thereof. The disintegrants may
be at least one selected from the group consisting of alginic acid, sodium alginate,
sodium carboxymethylcellulose, microcrystalline cellulose, powdered cellulose,

15  croscarmellose sodiurﬁ, crospovidone, pregelatinized sfarch, sodium carboxyl methyl
starch, starch and mixtures thereof. The lubricants may be at least one selected from
the group consisting of calcium stearate, glyceryl monostearate, glyberyl
palmitostearate, magnesium stearate, sodium lauryl suifate, sodium stearyl fumarate,
zinc stearate or stearic acid, hydrogenated vegétable oil, polyéthylene glycol, sodium

20  benzoate, talc, and mixtures thereof,'but not limited thereto.

Further, the other excipients and adjuvants may be diluents, coloring agents,
antiadherents, or mixtures thereof, but not limited thereto.

In a preferred embodiment, the first layer containing irbesartan may comprise
_(a) irbesartan in an amount of about 20% to about 70% by weight, more preferably

25 40% to 60% vby weight, (b) diluents in an amount of about 1% to about 70% by weight, _
(c) binders in an amount of about 2% to about 20% by weight, (d)v disintegrants in an
amount of about 1% to about 10% by weight, (¢) antiadherents in an amount of about
0.1% to about 5% by weight, (f) lubricants in an amount of about 0.2% to 5% by

‘weight, and (g) coloring agents in an amount of 2% or less by weight, more preferably



Magnesi um stearate 3 3 3 Total 259.26 339.16 239.16 Exanples 1 to 4:
Preparation of a bilayered tablet of irbesartan-atorvastatin according to

t he presewd wnyapg2zion 5Conpl ex fornul ations in the formpofi/rr20ainosiso
conprising an HMG CoA reductase inhibitor and irbesartan were prepared by
conbi ning granul es of Preparation Exanples as set forth in Table 3.

The irbesartan granules as a first |ayer and the HMG CoA reduct ase

i nhibitor granules as a second | ayer were conpressed into bilayered tablets

using a taipogt 0.0% t44 %68 W&@i‘ﬂtbak&i abteivign PRGSOk ations equivalent to
i rbesartan 150ng and H reductase inhrbitor 10ng. Conparative Exanples

1 to 13 15 Conparative Exanples 1 and 2: Preparation of bilayered tablets
of irbesartanatogrvastatin containing no basic additive The
granul es of Prefay3fPBhla¥kanpl es were conbi ned and conpressed into

redattase 201 nhilbrtaro R Hyef SRR Tl B Gortub "Phynie, SRnRE A

reduct ase 20i nhi'brtor secon

Conpar at i VftedekaiiRb@fonohins I EPRI-EbAXRIRtaseRRabRotanEG Yadiklatsivef _
i rbesartan-atorvastatin 25The granul es of Preparation Exanples were sinply

m xed and conpr &bs&tMEGSCoA meductase dilalyitorasl atdald espablead psetenfing phtreatinBabl e 3.

Conpar ati ve anples 9 to 13: Preparation of single tablets . ., Each of
granul es d?ypgﬁ@ggﬁraﬁiaaﬁ aﬁ)‘?&ﬂ%ﬂk‘é@“@%b’&e‘i@l%@eclﬁ}ﬁ%r%fslé@cﬂ’“?tﬁ‘% o5 lipidsgine

(bl oo A Sl TRl st 4, PSLAAE AP, SRS 0
reduct ase privtishitih O FludSNBi\Efi Rt/ RAr Selvastiin] ablactaliz, taivilsiagh] QBISsta@Pr i si ng
i rbesartan and/or atorvastatin Type of tablet Irbesartan Atorvastatin
10 mevastatin, and pharmaceutically acceptable salts, precursors or mixtures thereof,
more preferably atorvastatin, but not limited thereto. A
The complex formulaﬁon according to the present invention may contain an
HMG-CoA reductase inhibitor, preferably in an amount of 0.5 mg to 100 mg, more
vpreferably 2.5 mg to 80 mg, most preferably Smg to 80mg, per unit dosage form, but
15 not limited thereto.
In the invéntive complex formulation, examples of the basic additives include
NaHCO;, CaCOs3;, MgCOs, KH,PO,4, K;HPO;, tribasic calcium phosphate, arginine,
lysine, histidine, meglumine, magnesium aluminum silicate, magnesium aluminum
metasilicate, and salts and mixtures 'thereof, and preferably include NaHCO;, CaCO;,
20  MgCO; and mixtures thereof, but not limited thereto. The basic additives should be
| present in the same layer with the HMG-CoA reductase inhibitor, to improve the
stability of the HMG-CoA reductase inhibitor and provide basic microenvironment
conditions that enhance the solubility of irbesartan, ultimately increasing the
bioavailability of irbesartan.
25 The basic additive may be used in an amount of 2 to 10 parts by weight based
on | part of HMG-CoA reductase inhibitor, and in an amount of 0.2 to 10 parts by
weight based on 1 part of irbesartan.

In addition, the second layer may further comprise water-soluble diluents and

optionally other excipients and adjuvants. The water-soluble diluents may be at least



Ex. 1 Bilayered Prep. Ex. 1-1 Prep. Ex. 2-1 Ex. 2 Bilayered Prep. Ex.
Prep. Ex. 2-2 Ex. 3 Bilayered Prep. Ex. 1-2 Prep. Ex. 2-1 Ex. 4 Bil ayered
Prep. Ex.wo-2811iAue@1 Ex. 2-2 Conp. Ex. 1 Bilayered Prep. pEX/KR2oi1/(080.
2-3 Conp. Ex. 2 Bilayered Prep. Ex. 1-2. Prep. Ex. 2-3 Conp. Ex. 3
Monol ayered Prep. Ex. 1-1 Prep. Ex. 2-1 Conp. Ex. 4 Monol ayered Prep.
1-1 Prep. Ex. 2-2 :

10

15

20

25

one selected from the group consisting of mannitol, sucrose, lactose, sorbitol, xylitol,

glucose, and mixtures thereof, but not limited thereto. Further, the excipients and

‘adjuvants may be disintegrants, binders, carriers, fillers, lubricants, rheology modifiers,

crystallization retarders, solubilizers, coloring agents, pH modifiets, surfactants,
emulsifiers, coating agents, or mixtures thereof, but not limited thereto.
Examples of the disintegrants include hydroxypropylcellulose, crospovidone,

sodium starch glycolate, croscarmellose sodium, and others, and may be appropriately

'.selected from conventionally available disintegrants. Examples of the binders are

povidone, copovidone, cellulose, and others. In addition, examples of the lubricants
are magnesium stearate, sodium stearyl fumarate, talc, glycerin fatty acid estér,'
glycerol dibehenate, and dthers‘, and may be appropriately selected from
conventionally available lubricants. Further, examples of the coating agents are
polyvinyl alcohol, hydroxypropylmethylcellulose, methylcelluioée, ethylcellulose, and
others, and may be appropriately selected from conventionally available coating agents.

In a preferred embodiment, the second layer rriay contain an HMG-CoA
reductase inhibitor in van amount of about 5 to-about 20% by weight, more preferably
about 6 to about 9% by weight, componenté for preparation of granules such as
diluents, disintegrants and binders in an amount of about 2 to about 70% by ;veight,
more preferably 2 to 20 by weight, lubricants or coating agents in an amount of about
0.5 to 2% by weight, more preferably 0.7 to 1.5 by weight, and additives in an amount
of about 10 to 92.5% by weight, more preferably 15 to 80 by weight, based on the

weight of the second layer.

(iti) Bilayered tablet
The complex formulation according to the present invention is a bilayered
tablet which consists of a first .layer containing irbesartan or a pharmaceutically
acceptable salt and a second layer containing an HMG-CoA reductase inhibitor and a
basic additive, thus minimizihg the contact between the drugs to improve the stability

of'each drug as well as the dissolution rate.

10

1-1

EXx.

Ex.



Conmp. Ex. 5 Monol ayered Prep. Ex. 1-1 Prep. Ex. 2-3 Conp. Ex. 6 Monol ayered
Prep. Ex. 1-2 Prep. Ex. 2-1 Conp. Ex. 7 Monol ayered Prep. Ex. 1-2 Prep. Ex.

2- 2 Conp.wbxo1iBabhanol ayered Prep. Ex. 1-2 Prep. Ex. 2-3pComr20B8%00389Si ngl e
Prep. Ex. 1-1 Conp. Ex. 10 Single Prep. Ex. 1-2 Conp. Ex. 11 Single
Prep. Ex. 2-1 Conp. Ex. 12 Single Prep. Ex. 2-2 :

In particular, the pharmaceutical formulation in the form of a tablet according
the present invention contains a basic additive in a second layer, and the additivé used
can improve not only the stability of the HMG-CoA reductase inhibitor, but also the
stability of irbesartan by minimizing the contact between irbesartan and basic additives.

5 Further, the additives may improve the dissolution rates of the two drugs,
thereby ameliorating the drawbacks such as low stébility and dissolution rate in
complex tablets. For example, the pharmaceutical fbrmulation in the form of a
bilayered tablet according to the present invention may exhibit a dissolution profile

- such that 80% or more of each of irbesartan and an HMG-CoA reductase inhibitor is
10  released within 30 minutes, preferably 80% or more within 15 minutes.

The pharmaceutical formulation in the form of a bilayered tablet containing
HMG-CoA reductase inhibitor and irbesartan may be prepared by a pfocess
comprising the stei;s of:

(i) granulating irbesartan or a pharmaceutically acceptable salt thereof to

15  obtain granules for a first layer;

(ii) granulating a mixture of an HMG-CoA reductase inhibitor and a basic
additive to obtain granules for a second layer; and

(ii1) compressing the granulés for the first layer and the second layer into a
bilayered tablet. | | | |

20 The various processes involved in the preparation of the complexv formulation
| according to the present invention may be perfbrmed based on conventional processes.

In an embodiment of the present invention, the granulation process may
comprise following steps:

(a) blending irbesartan or atorvastatin with. preferred disintegrants and

25  optionally some or all of excipients necessary for a final composition;

(b) adding granulating solvents to the mixture obtained in step (a) under shear
conditions; |

(c) optionally, pulverizing, milling, or sieving the resultant obtained in step (b),

followed by drying the wet material through air drying, fluid bed drying, oven drying

11



Conp. Ex. 13 Single Prep. Ex. 2-3 Experinental Exanple 1: Stability test
15Conpl ex formul ati ons prepared in Exanples 1 to 4 and Conparative Exanpl es
1 to 8, awd2imgbei1fornul ati ons prepared i n Conparati ve PEracgbesosss#o 13
wer e each packaged with 1 g of silica gel in an HDPE bottle, and stored
under accelerated conditions (40C, 75% RH) and neasured for their ’
stabilities three and six nonths |later. The anount of degradation products
of irbesartan (RRT 0.8) and the anmount of atorvastatin |actone as a related
conpound, &m@m@@@m&gh'%;ve aci d degradation product, were measured. The
results are shown in Tables 4 to 6 and Figs. 51 to 3. <Table 4> '

At orvast ati n | add)oopdioadll g pubieormger sieding thecmeteeinbomainedmditep @ps (40C, 75%
RH) Surfactant Basic additive Exanple Initial 3 nonths of acceleration 6
nont hs of accel ép)dtlpnsing g iqemponitn® fhy sptainedarigh omsor morg digntgerantspgands

optionally additional excipients preferably including lubricants; and

5 (f) molding the final composition into granuleé.

In step (a), the excipient may contain diluents, binders, and other substances
necessary for improving fluidity and stability or processing and formation of unit
dosége forms. In step (b), preferred gfanulating solvents include water, ethanol,

10  isopropanol, and mixfures thereof. - Other components (e.g., binders, wetting agents,
buffers, etc.) known in the art may be added (to the granulating solvent. Various
methods known in the art, based on high shear granulation, low shear granulation, fluid
bed granulation, compression granulation, and other may be used in step (b). In step
(c), the drying may be carried out, preferably at a temperature not exceeding about

15  60°C, more preferably at a temperature not exceeding about 50°C, most preferably ata -

temperature not exceeding about 40°C.
The complex formulation of the present invention can improve the dissolution
rate and stability of irbesartan and HMG-CoA reductase inhibitors to enhance the
20  bioavailability of the drug compared to conventional complex formulations and to
minimize the generation of related compounds, thereby being effectively used as a

stable and superior therapeutic agent for hypertension and hypercholesterolémia.

The following Examples are provided to illustrate preferred embodiments of .

25  the invention, and are not intended to limit the scope of the present invention. |
Preparation Example 1-1: Preparation of granules comprising irbesartan

In accordance with the composition described in Table 1, irbesartan (Hanmi

12



Bil ayered Ex. 1 0.09 0.11 0.14 Magnesium carbonate Monol ayered Conp. Ex. 4
0.11 0.17 0. 22 Bil ayered Ex. 2 0.10 0.14 0.19 - Mnol ayered Conp. Ex. 5
0. 14 0. 36w0.26#4/1426311 ayered Ex. 1 PCT/KR2011/003549

Fine Chemical Co., Ltd., Korea), mannitol, pregelatinized starch, and croscarmellose
sodium (DMV international) were mixed, and the mixture was then kneaded with a
binding solution of povidone (BASF, Germany) dissolved in water, dried, and sieved
through a 30 mesh to obtain wet granules, followed by addition of magnesium stearate

5  and mixing to prepare irbesartan granules.
Preparation Example 1-2: Preparation of granules comprising irbesartan

In accordance with the composition described in Table 1, irbesartan (Hanmi

10- Fine Chemical Co., Ltd., Korea), mannitol, pregelatinized starch, and croscarmellose
sodium (DMV international) were mixed, and the mixture was then kneaded with a
binding solution of povidone (BASF, Germany) and poloxamer 188 (BASF, Germany)-
dissolved in water, dried, and sieved through a 30 mesh to obtain wet granules,

followed by addition of magnesium stearate and mixing to prepare irbesartan granules.

15 <Table 1>
Granules comprising irbesartan (unit: mg)
Ingradients Prep. Ex. 1-1 Prep. Ex. 1-2
Irbesartan 150 - 150
Mannitol 47 ' 47
Pregelatinized starch 23 23
Croscarmellose sodium 12 12
Povidone 8 8
Poloxamer 188 . 9
<Water> <80> <80>
Magnesium stearate 4 4
Total 244 253

20

Preparation Example 2-1: Preparation of granules comprising atorvastatin

In accordance with the composition described in Table 2, atorvastatin calcium

(TEVA, vIndia), mannitol, microcrystalline cellulose, and crospovidone (BASF,
Germany), and NaHCO; (Pendrice Soda, Australia) were mixed, and the mixture was

then kneaded with a binding solution of HPC (hydroxypropylcellulose) and

13



0.12 0.18 0.25 Pol oxaner 188 NaHCO3 Monol ayered Conp. Ex. 6 0.12 0.22 0.36
Bil ayered Ex. 3 0.11 0.18 0.29 Magnesium carbonate Mnol ayered Conp. Ex. 7
0. 13 0. 25v0.2881/1428311 ayered Ex. 4 0.12 0.21 PCT/KR2011/003549

polysorbate 80 (Croda, USA) dissolved in watér, dried, and sieved through a 30 mesh
to obtain wet granules, followed by addition of magnesium stearate and mixing to

prepare HMG-CoA reductase inhibitor granules.
5  Preparation Example 2-2: Preparation of grahules comprising atorvastatin

In accordance with the composition described in Table 2, atorvastatin calcium

(TEVA, India), mannitol, microcrystalline cellulosve, and crospovidone (BASF,
Germany), and Magnesium carbonate (Tomita, Japan) were mixed, and the mixture

10 was then kneaded with a binding solution of HPC and polysorbate 80 (Croda, USA)
dissolved in water, dried, and sieved through a 30 mesh to obtain wet granules,
followed by addition of magnesium stearate and mixing to prepare HMG-CoA

reductase inhibitor granules.
15 Preparation Example 2-3: Preparation of granules comprising atorvastatin

In accordance with the composition described in Table 2, atorvastatin calcium

(TEVA, India), mannitol, microcrystalline cellulose, and crospovidone (BASF,
Germany) were mixed, and the mixture was then kneaded with a binding solution of

20  polysorbate 80 (Croda, USA) dissolved in water, dried, and sieved through a 30 mesh
to obtain wet granules, followed by addition of magnesium stearate and mixing to

prepare HMG-CoA reductase inhibitor granules.

<Table 2>
25 Granules comprising atorvastatin (unit: mg)
Ingredients Prep. Ex. 2-1 Prep. Ex. 2-2 Prep. Ex. 2-3
Atorvastatin calcium 10.36 10.36 10.36
Mannitol 120 120 120
Microcrystalline 65.6 65.6 65.6
cellulose '
Crospovidone 36 36 36
NaHCO; 20
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0.31 - Mnol ayered Conp. Ex. 8 0.25 0.72 1.14 Bi l ayered Ex. 2 0.21 0.41
0.67 10 <Table 5> Degradati on products of ibersartan (RRT 0.8) after
st orage uwoepliage@lier at ed conditions (40C, 75% RH) Surf €TAIR20 BAYBE9
additive Exanple Initial 3 nonths of acceleration 6 nonths of acceleration
NaHCO3 - Mnol ayered Conp. Ex. 3

Magnesium carbonate ' 100
HPC 3 3 3
Polysorbate 80 1.2 1.2 . 1.2
<Water> <300> <300> - <300>
Magnesium stearate 3 3 3
Total 259.26 339.16 239.16

Examples 1 to 4: Preparation of a bilayered tablet of irbésartan-atorvastatin

according to the present invention

5 Complex formulations in the form of a tablet ‘comprising an HMG-CoA

- reductase inhibitor and irbesartan were prepared by combining granules of Preparation
Examples as set forth in Table 3.

The irbesartan granules as a first layer and thé HMG-CoA reductase inhibitor

granules as a second layer were compressed into bilayered tablets using a tableting

10  equipment to obtain complex formulations equivalent to irbesartan 150mg and HMG-

CoA reductase inhibitor 10mg.
.Comparative Examples 1 to 13

15 Comparative Examples 1 and 2: Preparation of bilayered tablets of irbesartan-

atorvastatin containing no basic additive
The granules of Preparation Examples were combined and compressed into
bilayered tablets containing irbesartan as a first layer and an HMG-CoA reductase

20 inhibitor as a second layer, as set forth in Table 3.

" Comparative Examples 3 to 8: Preparation of monolayered tablets of

irbesartan-atorvastatin

25 The granules of Preparation Examples were simply mixed and compressed

15



0.01 0.10 0.25
Monol ayered Conp. Ex. 4 0.02 0.11 0.23
Monol ayerw0 20oma2e2iEx. 5 0. 00 0. 03 0. 06

10

15

Bi | ayered Ex.

into monolayered tablets, as set forth in Table 3.

Compilrative Examples 9 to 13: Preparation of single tablets

1 0.01 0.08 0.15 WMagnesium carbonate
Bi | ayered Ex.

2 0.01 0.07 0.16
PCT/KR2011/003549

Each of granules of Preparation Examples 9 to 13 was compressed into a

single tablet, as set forth in Table 3.

As described above, formulations of Comparative Examples 1 to 13 equivalent

to irbesartan 150mg and/or HMG-CoA reductase inhibitor 10mg were prepared.

<Table 3>
Formulations comprising irbesartan and/or atorvastatin
' Type of tablet Irbesartan Atorvastatin
Ex. 1 Bilayered Prep. Ex. 1-1 Prep. Ex. 2-1
Ex. 2 Bilayered Prep. Ex. 1-1 Prep. Ex. 2-2
Ex. 3 Bilayered Prep. Ex. 1-2 Prep. Ex. 2-1
Ex. 4 Bilayered Prep. Ex. 1-2 Prep. Ex. 2-2
Comp. Ex. 1 Bilayered Prep. Ex. 1-1 Prep. Ex. 2-3
Comp. Ex. 2 Bilayered Prep. Ex. 1-2 Prep. Ex. 2-3
Comp. Ex. 3 Monolayered Prep. Ex. 1-1 Prep. Ex. 2-1
Comp. Ex. 4 Monolayered Prep. Ex. 1-1 Prep. Ex. 2-2
. Comp. Ex. 5 Monolayered Prep. Ex. 1-1 Prep. Ex. 2-3
Comp. Ex. 6 Monolayered Prep. Ex. 1-2 Prep. Ex. 2-1
Comp. Ex. 7 Monolayered Prep. Ex. 1-2 Prep. Ex. 2-2
Comp. Ex. 8 Monolayered Prep. Ex. 1-2 Prep. Ex. 2-3
Comp. Ex. 9 Single Prep. Ex. 1-1 ' ’
- Comp. Ex. 10 Single Prep. Ex. 1-2
Comp. Ex. 11 Single Prep. Ex. 2-1
Comp. Ex. 12 _Single Prep. Ex. 2-2
Comp. Ex. 13 Single Prep. Ex. 2-3

Experimental Example 1: Stability test

Complex formulations prepared in Examples 1 to 4 and Comparative

| Examples 1 to 8, and single formulations prepared in Comparative Examples 9 to 13

were each packaged with 1g of silica gel in an HDPE bottle, and stored under

16



Bi | ayered Ex.

0.02 0.11 0.24
Monol ayerw6 2¢orig262Ex. 7 0.01 0.10 0. 25

10

1 0.01 0.02 0.05 Pol oxaner

188 NaHCC3 Mbonol ayered Conp. Ex. 6

Bil ayered Ex. 3 0.01 0.07 0.16 Magnesi um carbonate
PCT/KR2011/003549

accelerated conditions (40°C, 75% RH) and measured for their stabilities three and six

months later. The amount of degradation products of irbesartan (RRT 0.8) and the

amount of atorvastatin lactone as a related compound, a representative acid

degradation product, were measured.  The results are shown in Tables 4 to 6 and Figs.

1to3.
<Table 4>
Atorvastatin lactone after storage under accelerated conditions (40°C, 75%
RH)
Surfactant Basic Example Initial | 3 months of 6 months of
additive acceleration acceleration
NaHCO;3 Monolayered | Comp. Ex. 3 0.08 0.10 0.15
Bilayered Ex. 1 0.09 0.11 0.14
Magnesium | Monolayered | Comp. Ex. 4 0.11 0.17 0.22
carbonate Bilayered Ex. 2 0.10 0.14 0.19
- Monolayered | Comp.Ex.5 | 0.14 0.36 0.62
_ Bilayered Ex. 1 0.12 0.18 0.25
Poloxamer NaHCO, Monolayered | Comp. Ex. 6 0.12 0.22 0.36
188 Bilayered Ex.3 | 0.11 0.18 0.29
Magnesium | Monolayered | Comp. Ex. 7 0.13. 0.25 0.38
carbonate Bilayered Ex. 4 0.12 0.21 0.31
- Monolayered | Comp. Ex. 8 | 0.25 0.72 1.14
Bilayered Ex. 2 0.21 0.41 0.67
<Table 5>

Degradation products of ibersartan (RRT 0.8) after storage under accelerated
conditions (40°C, 75% RH) |

Surfactant Basic Example Initial | 3 months of 6 months of
additive : acceleration acceleration

NaHCO; |- Monolayered | Comp. Ex. 3 0.01 0.10 0.25

Bilayered Ex. 1 0.01 0.08 0.15

Magnesium | Monolayered | Comp. Ex. 4 0.02 0.11 0.23

carbonate Bilayered Ex. 2 0.01 0.07 0.16

- Monolayered | Comp. Ex.5 | 0.00 0.03 0.06

Bilayered . Ex. 1 0.01 0.02 0.05

Poloxamer NaHCO; Monolayered | Comp. Ex. 6 | 0.02 0.11 0.24

188 Bilayered Ex. 3 0.01 0.07 0.16

Magnesium | Monolayered | Comp. Ex. 7 0.01 -0.10 0.25

carbonate Bilayered Ex. 4 0.01 0.06 0.15

- Monolayered | Comp. Ex. 8 | 0.01 0.04 0.07

Bilayered Ex. 2 0.00 0.02 - 0.05

17




Bil ayered Ex. 4 0.01 0.06 0.15 - Monol ayered Conp. Ex. 8 0.01 0.04 0.07
Bil ayered Ex. 2 0.00 0.02 0.05 WO 2011/ 142621PCT/ KR2011/ 003549 <Tabl e 6>
Rel at ed cwopoundss20f single tablets after storage under pacaat2eri@dogsio
conditions (40C, 75% RH) Exanple Basic additive Surfactant Atorvastatin

| act one Degradation product of irbesartan (RRT 0.8) Conp.

<Table 6>

Related compounds of single tablets after storage under accelerated conditions

(40°C, 75% RH) -
Example Basic Surfactant Atorvastatin Degradation
additive lactone product of
irbesartan
(RRT 0.8)
‘Comp. | Single - Initial 0.00
Ex. 9 tablet 3 months of 0.03
acceleration
6 months of 0.06
acceleration
Comp. Poloxamer Initial ' 0.00
Ex. 10 188 3 months of 0.04
acceleration
6 months of 0.07
acceleration
Comp. NaHCO, - Initial 0.06
Ex. 11 3 months of 0.09
acceleration
6 months of 0.12
acceleration
Comp. o Magnesium - Initial 0.09
Ex. 12 carbonate ‘ 3 months of 0.13
acceleration .
6 months of 0.16
: , acceleration
Comp. - - Initial 0.12
Ex. 13 3 months of 0.30
acceleration
6 months of 0.50
acceleration
5 As shown in Tables 4 to 6 and Figs. 1 to 3, the amounts of atorvastain lactone

and degradation products of irbesartan (RRT 0.8) had increased under accelerated
conditions with times. In particular, the stability of a drug after 6 months under
accelerated conditions is the critical factor in determining the shelf life of the drug.
Related compounds should be not more than 0.2% for irbesartan and not more than
10 0.25% for atorvastatin, until 6 months of acceleration, based on the ICH guideline.

- When the bilayered complex formulations of Example 1 to 4 and Comparative
Examples 1 and 2 were compared as shown in Table 4 and Fig. 1, the experimental

- groups containing a basic additive such as NaHCO; or mégnesium carbonate

(Examples 1 and 2) showed more -enhanced stability than the experimental group

18



Ex. 9 Single tablet - Initial 0.00 3 nonths of acceleration 0.03
6 nonths of acceleration 0.06 Conp. Ex. 10 Pol oxaner 188 Initial
WO 2011/142621 PCT/KR2011/003549

having no basic additive (Comparativé Example 1), regarding the amount of
atorvastain lactone generated. In addition, bilayered complex formulations
(Examples 1 and 2) showed more enhanced stability than monolayered complex
formulations (Comparative Examples 3 to 8), in terms of the amount of atorvastain
5 lactone generated. |
| Furthermore, it was confirmed from Table 5 and Fig. 2 that configuration of
bilayered tablets could improve the stability of formulations by inhibiting the
interaction between a basic additive such as carbonates and irbesartan. More
particularly, where a basic additive such as NaHCO; or magnesium carbonate is

10 inéluded in a formulation (Comparative Example 3-4) showed rapid increase in the
amount of related compounds compared to where no basic additive is included in a
formulation (Comparative Example 1-2), but Examples 1-4 in the form of bilayered
complex formulations showed decreased amount of related compounds in spite of
containing a basic additive to meet the requirement of the ICH guideline.

15 In summary, basic additives have problems in lowering the stability of
irbesartan in spite of improvement‘ on the stability of atovastatin. However, the
inventive formulation can rrﬁnimiie the contact of inter-drugs or between a drug and a
substance adversely affecting the stabilityof the drug, leading to improved stability in
the preparation and storage of the complex formulation of irbesartan-atorvastatin.

20

Experimental Example 2: Dissolution test

Comparative Example 3, Example 1, Comparative Example 9 and Aprovel

150 mg (a control drug, Sanofi-aventis) were tested using the dissolution test of

25  ‘'irbesartan tablet' of the USP. The samples were taken at 5, 10, 15, 20 and 30 min
after test initiation and measured for dissolution rates. The results are shown in Fig. 4.

' ’In addition, Comparative Example 3, Example 1, Comparative Example 9 and

Lipitor 20 mg (a control drug, Pfizer) were tested using USP apparatus 2, in 900 mL of
water with paddle speed of 50 rpm. The samples were taken at 5, 10, 15, 30 and 45
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0. 00
Conp. Ex.

10

15

20

25

3 nonths of acceleration 0.04 6 nont hs of accel eration
11 NaHCG3 - Initial 0O.06 3 nonths of accel eration 0.09

WO 2011/142621 PCT/KR2011/003549

min and measured for dissolution rates. The results are shown in Fig. 5.

From the results of Figs. 4 and 5, it was found that monolayered formulation
influenced the dissolution reduction of irbesartan and atorvastatin, while bilayered
formulations did not influence the above compounds to show dissolution rates
comparable to the control drug. Thus, the bilayered formulation in which two drugs
are separated from each other would be preferablé in preparation of complex

formulations of irbesartan-atorvastatin for improving the dissolution rate.
Example 3: Evaluation of saturation solubility of irbesartan

Comparative Example 1, Comparative Example 9 and Example 1 were
measured for the saturation stability of irbesartan. The test was carried out using ten
(16) tablets and USP apparatus 2, in 1000 mL of water and 1000 mL of 'pH 6.8
solution with paddle speed of 50 rpm. After 12 hours of test, sample solutions were
taken and measured for their saturation sblubility, and the results are shown in Fig. 6.

‘From the results of Fig. 6, it was revealed that the single tablet of irbesartan
(Comparétjve Example 9) showed a low saturation solubility in water and pH 6.8

solution due to hydrophobicity of irbesartan, and also that the complex formulation of

- atorvastain containing no irbesartan and a basic additive (Comparative Example 1)

showed a low saturation stability comparable to the single tablet of irbesartan, while
the complex formulation containing a basic additive (Example 1) showed high

increases in water and pH 6.8 solution. Thus, it was found that the basic additive

. improves the solubility of water-insoluble irbesartan.

Experimental Example 4: Evaluation of bioavailability of irbesartan
Example 1 and Comparative Example 9 were assessed for the bioavailability

using beagle dogs. Six beagles were randomly cross-studied, and the results are

shown in Table 7 and Fig. 7. Fig. 7 shows the calculated mean plasma concentration

20
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6 nonths of acceleration 0.12 Conp. Ex. 12 Magnesium carbonate - Initial
0. 09 3 nonths of acceleration 0.13 6 nont hs of acceleration 0O.16
Conp. WO 2011/142621 _ PCT/KR2011/003549

(mg/mL) versus time (hr) for irbesartan on a linear scale.

<Table 7>
Pharmacokinetic parameters of irbesartan
Irbesartan
Parameters Example 1 Comparative Example 9
"~ AUCO0-48 (ng-hr/mL) 19677.4+5168.8 9760.7+6856.2
Cax (ng/mL) 13428.3+£8016.0 5438.0+£2656.6
T max (hr) 1.1+0.5 - 0.7+£0.3

As shown in Table 7 and Fig. 7, the complex formulation of irbesartan-

5  atorvastatin containing a basic additive (Example 1) showed a higher bioavailability of
irbesartan than the single formulation of irbesartan (Comparative Example 9), which
was believed to be associated with the increase in solubility. Thus, it was found that

a basic additive improves the solubility of irbesartan, and ultimately its bioavailability.

10 While the invention has been described with respect to the above specific
embodiments, it should be recognized that various modifications and changes may be
‘made to the invention by those skilled in the art which also fall within the scope of the

invention as defined by the appended claims.
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Ex. 13 - - Initial O0A2 3 nonths of accel eration 0.30 6 nont hs of
accel eration 0.50 5As shown in Tables 4 to 6 and Figs. 1 to 3, the
anount s oloavorMaetai n | act one and degradati on product s pof/KR20e8m@B34an ( RRT
0.8) had increased under accelerated conditions with tines. In particular,
the stability of a drug after 6 nonths under accelerated conditions is the
critical factor in determning the shelf |life of the drug. Related
conpounds shoul d be not nore than 0.2% for irbesartan and not nore than
100. 25% f or at orwhat Rlcldimed'id:i! 6 nonths of accel eration, based on the |ICH
gui del i ne. VWhen the biTayered conplex fornulations of Exanple 1 to 4
and Conparative Exanples 1 and 2 were conpared as shown in Table 4 and Fig.
1, the experinental groups containing .a basic agdditive such as NaHCO3 or
nagnesiun1carboﬂaﬁdﬁFE§§WBP%§ﬁ%“&ﬂﬁ“ﬁwné@%&%@‘%ﬁﬁ@ﬂ@HWEHE@H@étabiIity t han

t he experinmental_qgr havi . I ddi ti I 1),
regardi ng the ar%ganf1 %fla}tﬁoéro@g%@g ﬁ?qseg%%a%ngll éem%ga &Pﬁ; gécﬁp{;?gennp‘h{a :

bi | ayered gerprexdformul ati ons (Exanples 1 and 2) showed nore enhanced
stability than nonol ayered conpl ex fornul ati ons (Conparative Exanples 3 to
8), in terns of b)heseaondibtyeofcontamingsn AIMG5Cast redactggenishibiteri and a basic
Furthernore, it was confirnmed from Table 5 and Fig. 2 that configuration of
bi | ayer ed 3ddifive s coul d i nmprove the stability of formulations by inhibiting
the interaction between a basic additive such as carbonates and irbesartan.
More particularly, where a basic additive such as NaHCO3 or magnesi um
carbonate is 2. The pharmaceutical formulation of claim 1, wherein the HMG-CoA

10 reductase inhibitor is selected from the group consisting of rosuvastatin, lovastatin,
atorvastatin, pravastatin, fluvastatin, pitavastatin, simvastatin, rivastatin, cerivastatin,
velostatin, mevastatin, and pharmaceutically acceptable salts, precursors and mixtures

thereof.

15 3. The phérmaceutical formulation of claim 2, wherein the HMG-CoA

reductase inhibitor is atorvastatin.

4. The pharmaceutical formulation of claim 1, which exhibits dissolution
proﬁle such that 80% or more of each of irbesartan and the HMG-CoA reductase

20  inhibitor is released within 30 minutes.

5. The pharmaceutical formulation of claim 4, which exhibits dissolution
profile such that 80% or more of each of irbesartan and the HMG-CoA reductase
inhibitor is released within 15 m.inutes. |

25

6. The bilayered pharmaceutical formulation of claim 1, wherein the bésic
additive is selected from the group consisting of NaHCO;, CaCO3;, MgCO3, KH,POyq,
K,HPO;, tribaSic calcium phosphate, arginine, lysine, histidine, meglumine,

magnesium aluminum silicate, magnesium aluminum metasilicate, and salts and
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10 included in a fornulation (Conparative Exanple 3-4) showed rapid
increase in the anmount of rel ated conpounds conpared to where no basic

addi tive wewngisbeted in a fornul ation (Conparative Exanmple/KirR28)1/00834
Exanples 1-4 in the formof bilayered conplex formul ati ons showed decreased
anount of related conmpounds in spite of containing a basic additive to neet
the requirenent of the I CH guideline. 15In summary, basic additives have
problens in lowering the stability of irbesartan in spite of inprovenment on
t he st abi lihixyuref thatsdyast ati n. However, the inventive formulation can

m nimze the contact of inter-drugs or between a drug and a substance
adversely affecting the stabilityof the drug | eading to inproved stability
in the preparatio storaeg(; the. co exfor | ati on of

i rbesart an- at or Jagpﬁt Atmasgutpsal dormpulation; ofclaim, 6 Wherery thebasig adfitivgis
Conpar at i Vﬁcﬁé 6 f_gmu%%leregprrpar ative Exarrpl e 9 and Aprovel 150 ng
(a control aventrs) were tested using the dissolution test of
25" i rbgsart an tabl.et of the USP. The sanples were taken at 5, 10, 15, 20
and 30 min after test initiation and neasured for dissolution rates. The
results are shownThe phagnacgutical formulaticmdefi ¢laion 1, Gdwrean the basiErddpyeis3,
Exanpl e 1,. parative Exanple 9 and Li |t0r 2 a contr Pfizer)
ver e testéagﬁg(ﬁb“ @@Fﬂ%lﬁangt%go 30 Rars dBovisiehd %g&g#é? Eéﬁ@@%ﬁeed of
S0 rpm The samkigspisy € taken at- 5, 10, 15, 30 and 45 m n and neasured
for dissolUiion rates. The results are shown in Fig. 5. From t he
results of Figs. 4 and 5, it was found that nonol ayered fornul ati on

i nfluenced the dissolution reduction of irbesartan and atorvastatin, while
bi | ayeled f or nuPatlhephamiagevistal formulativmeott ﬂ@lnaﬂowemﬁmwy addigyow

di ssolutian rates ol t he bil ayered
Formil at | RCREER TRt B g Lo 1 picdent Beboarb L 2R SSikErBul o be
preferable in preparation of conplex fornulations of

i rbesartan-atorvastatin for inproving the dissolution rate. Exanple 3:

Eval uati on of sabuTh¢ pharmmotutiehl fdrsubitioh rdfedsm anwhétein the secdndnipgeradfl ve
Exanpl e 1, Conparative Exanple 9 and Exanple 1 were neasured for the

sat ur at i orthe tfapnulatign dyrther romprisena wafer-sabuble\diliiept pelpdier Siom (kS EPUWen (10)

Larutt B e B RS EHEE st g it o, XEhST gfitbse o0 ulkos sfishdt °

sol utions were 15taken and nmeasured for their saturation solubility, and
the results are shown in Fig. 6. Fromthe results of Fig. 6, it was
reveal ed that thé Theghantaabditenl ffrmutdties arftcdaim Cowharmt the seéomdnipye &)
showed a | ow saturatlon solubility in water and pH 6.8 sqlution due to

hydr ophobi B¢ tfgrmaylatign, Surther cAMPHSes Qlls%e&ffﬁﬁ% ttlﬂ‘ée%oﬁ"?ﬁlﬂ%fﬁa filetgu fubricapfsof
t t b
atorvas a'£5@8g3}]aln%8ﬂfér O chks ?z%{l{n?“re%[} er s%ﬁlbﬁlz%gsd' 9 éﬁ tcggg%gs; gh"e

Exanpl e 1) owsa uration stabil conpara I'ngl e

t abl ety00f mbBBSA! hifactattyi bRuksiTRr<; ORI nXaghbfk) rﬂi'rﬂﬁxhﬁ@s eRrbal Ni Ng a basic
additive (Exanple 1) showed hi gh increases in water and pH 6.8 sol ution.

Thus, it was found that t he baS|c addi tive inproves the sol ub|I|ty of

water-lnsolublelr t an. per rrent npl.e 4: Ev tion
bi oavai | abi I i ty 16f S Blerippeyfical Tohmy ?élaimglnd"}@&?’r’b ? e ]

andonty o naae@on AT bame, Bl Sl“@&?%% NS tﬂ?é?%‘gﬂpeé. W?.r ’

Fig. 7 shows the cal cul ated nmean pl asma concentration WO
2011/ 142621PCT/ KR2011/ 003549 (g/ m.) versus tine éhr) for irbesartan on a
| i near25scal e. <TablTae phapharertend kiormeulagop of anleire g, wtheiaih daebingiers are

llrggsiaz,ts?g?g egtre?im:}'\i'E > hgx grn'%p consc%nga ? t zlilgl%lcExa%ig) sod9 umugl:lcg}ma%e sgjdlhr /)
carboxymethylcellulose, ethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, methylcellulose, gelatin,

povidone, starch, pregelatinized starch and mixtures thereof.
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9760. 76856.2 C. (ng/mL) 13428.38016.0 5438.02656.6 T. (hr) 1.10.5 0.70.3
As shown in Table 7 and Fig. 7, the conplex fornulation of irbesartan- 5
at or vast avonooonRt@ini ng a basic additive (Exanple 1) shesekreohimbsmw

bi oavail ability of irbesartan than the single fornulation of irbesartan
(Conparative Exanple 9), which was believed to be associated with the
increase in solubility. Thus, it was found that a basic additive inproves
the solubility of irbesartan, and ultimately its bioavailability. 10Wile
the invention has been described with respect to the above specific

enbodi nents, it should be recogni zed that various nodifications and changes
may be made to tlHeThﬁpbamaowtiwl folnmslatiskiof Flatnild, whereor the Wisinthgrants ard al |
W|th|nthe e of the invention as flned by .t he appended clains. Wat
is clai msds ffonA argﬁﬁ‘é’el?PP%%ﬂngf nﬁllg’a”cl? offithn SOHENY K FnYe. Sodpl et

conpri si r]gcarb ymet Icel uﬂ%Fe < ?xlog{ herﬁéng]?onkaidp&s%g by %%@fehan (%lldl?tfse

pharnaceut|c cep secon

cont ai ry ngcr@ﬁbaHNEﬂ&@Aoﬂﬁdﬂf&@%Bwﬂﬁﬂé irégdlatisbdastdras,| %dﬁﬁl‘ﬂb&ﬂbﬁﬁyl Iaeth}he
pharmaceutical fornulation of claim1, wherein the HMG CoA 10 reductase

i nhi bitor $tercheitarch end fmixsnres Herepfoup consi sting of rosuvastatin,
| ovastatin, atorvastatin, pravastatin, fluvastatin, pitavastatin,
sinvastatin, rivastatin, cerivastatin, velostatin, mevastatin, and

phar maceut i cal I yj52 n 3. The
phar maceuti cal ?‘llor ﬁuﬁﬁﬁh?@rll&g?%ﬁq ;lern&@gﬁ%er e?arllﬁt ﬁ%%ﬁﬁ&&e‘ﬁ 1{]5‘ aéées

i nhi bi tor defectddofrotashégrolp consisting of cakiund B@a@fﬁﬁlﬁ@@ﬂfﬂoﬁ@étezﬁ@ﬂén@b@& pn of
claim1, which exhibits dissolution profile such that 80% or nore of each
of irbs armaémltaﬁaaraﬂ@emaw@sam steatitic tsed mnp daunyli soil fats socbumesit@aisleﬂmmrath; n 30
m nut es.

t I t 4, whi
exhibits df8s B‘ieﬁﬁa o?f %? afcé gwté’r'f;g%ﬁ%ﬁ gr@gr/%%%tﬁ Iﬁﬁr B& ‘Ftﬁ@%{%‘f(“nnggﬁ"o b Eﬁ‘r tan
and the H%n%ﬁe&&)%”&id%ﬁ&t&r@@&@fe& is released within 15 mnutes. 25

6. The bilayered pharmaceutical fornulation of claimi1, wherein the basic
additive is sel ect ed fromthe group consi sting of NaHCCB CaC33, MyCGs,
KH2PO4, K2HPO3, tri basic cal ci um phosphate, arginine, |ysine, histidine,
megl uni ne, magnd§i dheaphamacavtisal F tloﬁa%ébiﬂfﬂni,amliﬁieﬁuﬁh%é@@mmﬁ%t e,

and salts and . mxtures the ph tlcal for tion
o ol al'm 6 NipisF FheeRan A Amaep oy decrelAieR AR e oy RE (¢
thereof. Smgto 600“,%136]'{1@“ RbaLEeGRIti cal fornulation of claim1, wherein the
basic additrve is included in an anount of 2 to 10 parts by wei ght based on
1 part of HMG CoA reductase inhibitor.

17. The pharmaceutical formulation of claim 1, wherein the formulation

comprises the HMG-CoA reductase inhibitor in an amount of 0.5 mg to 100 mg per

20  unit dosage form.

18. The pharmaceutical formulation of claim 1, ‘wherein the formulation

further comprises surfactants in the first layer.
25 19. The pharmaceutical formulation of claim 18, wherein the surfactants are
selected from the group consisting of sodium lauryl sulfate, poloxamer, polyethylene

glycol, and mixtures thereof.

20. A method for preparing the pharmaceutical formulation in the form of a

24



109. The pharmaceutical formulation of claim1, wherein the basic additive
is included in an anount of 0.2 to 10 parts by wei ght based on 1 part of

i rbesart ano2011/142621 10. The pharnaceuti cal fornul ati onpofi/kr2aimoissowher ei n
the second | ayer of the formulation further conprises a water-soluble

di luent selected fromthe group 15consisting of mannitol, sucrose, |actose,
sorbitol, xylitol, glucose, and m xtures thereof. 11. The
pharmaceutical fornulation of claiml, wherein the second | ayer of the
formul at i ofpfebist i o @TRIHIAES t6ll S| BhBOLABURe stBpswters, carriers, fillers,

| ubricants, rheology nodifiers, crystallization retarders, solubilizers,

col ori ng agent s (i) pgta@ilateg fitbesastanserr f apitaambaceutieatlyl scdepbls, sabdldreaf tgent s,
or m xtures thereof. 12. The pharnaceutical fornulation of claiml,
wher ei n t hebtpipginulesyfar a §rst {3ygf or nul ati on further conprises binders,

di sintegrants, |upor]j S _Qr mj.xtur eQf 1 The.. phar eyt ca
formul ati on of é]llil)ggrnal %%,Elﬁ aerrné)ftﬁ “% %tgglbitlﬂgg}r- goérré%ggcg 6ch elgi’ﬂf) f%ﬁ?t%hgé%cr oup
consi sty Nadditival t8ioBtatn dGhéles fERWI el 189?24, sodi um car boxynet hyl

cel lul ose, ethylcellul ose, hydroxyethyl cellul ose, hydroxypropylcellulo se,
hydr oxypr opyl net(hy|coeipressingehe getninldscfet thd Hsse laygelad ithe squond dayree intstaar ch,
pregel atinized starch and m xtures thereof. 14. The

phar maceut PityFref d28ett ati on of claim 12, wherein the disintegrants are
selected fromthe group consisting of alginic acid, sodium al gi nate, sodi um
car boxyr net hyl cel | ul ose, m crocrystal |l i necel | ul ose, powder edcel | ul ose,
5croscarnel | ose sodi um crospovidone, pregelatinized starch, sodium

car boxyl- methyl starch, starch and m xtures thereof. - 15. The
pharmaceutical fornulation of claim 12, wherein the lubricant are selected
fromthe group consisting of calciumstearate, glyceryl nonostearate,
glyceryl 10 pal mtostearate, nagnesium stearate, sodiumlauryl sulfate,
sodi um stearyl fumarate, zinc stearate or stearic acid, hydrogenated
vegetabl e oil, polyethylene glycol, sodium benzoate, talc, and m xtures

t her eof . 16. The pharmaceutical formulation of claiml1, wherein
the formul ation 15conpri ses irbesartan or a pharmaceutically acceptable
salt thereof in an amount of 8 ng to 600 ng per unit dosage form

17. The pharmaceutical fornulation of claim11, wherein the formnulation
conprises the HMG CoA reductase inhibitor in an amount of 0.5 ng to 100 ny
per 20 unit dosage form 18. The pharmaceutical formulation of claim
1, wherein the formulation further conprises surfactants in the first

| ayer. 2519. The pharmaceutical fornulation of claim18, wherein the
surfactants are selected fromthe group consisting of sodium ]l auryl

sul fate, pol oxaner, polyethylene glycol, and m xtures thereof. 20. A nethod
for preparing the pharmaceutical formulation in the formof a tablet of
any one of clains 1 to 19, conprising the steps of: (i) granul ating
irbesartan or a pharnmaceutically acceptable salt thereof to obtain granules
for a first |ayer; (i1) granulating a m xture of an HM& CoA
reductase i nhibitor and a basic 5additive to obtain granules for a second

| ayer; and (iii) conpressing the granules for the first |layer and the
second layer into a bilayered tablet.
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