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The above and ot her objects and features of the present invention

wi || becone apparent fromthe follow ng description of the invention,
when t akeRyg fhig@RkMnction with the acconpanying draw ngspkirburyissh: -
5Fig. 1 is a graph showing the change in the anbunt of atorvastatin

| act one, rel ated conpounds, after storage under- accel erated
conditions (40C, 75% RH) for the fornulations prepared in Exarrpl es
and Conparative Exanples; -+ Fig. 2 is a graph show ng the _
change in tehelrmman@ﬁlgﬂe%ﬁ:ﬁ%q&@s Qﬁ&ﬂuﬁ‘irﬁs&écnh% %Eﬁt@ﬂr ARVl i8)
after storage under accél erated conditions (40C, 75% H) for 10 the
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prepared in Exa | es ﬁd Conpar ati ve Exanpl es; Fig. 7is a
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conprise irbesartan or a pharmaceutical ly acceptable salt thereof in
an anount pBY9B8HE.to 600 ngy per unit dosage form The first
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15 croscannel | ose sodi um crospovi done, pregel atinized starch, sodium
carboxyl methyl starch, starch and m xtures thereof. The lubricants
may be at Weasi 128 sel ected fromthe group consi sti ngpef/k&3di1ht481y
stearate, glyceryl nonostearate, glyceryl palmtostearate, nagnesium
stearate, sodiumlauryl-sulfate, sodiumstearyl fumarate, zinc
stearate or stearic acid, hydrogenated vegetable oil, polyethylene
glycol, sodium 20benzoate, talc, and m xtures thereof, but not

limi ted t hesbiity, i.c., solulﬁurtyh@ﬂuatetrhﬁ 1AL @XE i @Miustactid 13 ClinHARB e
may be dil uents, color | ng agents, antiadherents, or mxtures thereof,
but not | i ricttng mﬁ@lnbtdltyOﬂartalslet;iK@fe@nﬁ’e@n@%@éﬂmﬁl the first Iayer
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Sbout 2006t 0 abolibey B BHRREA TPk paTe dbrirLs GeRiTeRuhe
wei ght, ( bHMGLEEDtRIukbtRseARnBIBY Rbt a{l¥ 2010 Worel #rdcve RPHéat ﬁ9p/erééxsm ?Wt

(c) biriders in an ampunt of about 2%to about 20% by wei ght,
di si nt egr ahyeeriipidemiaaenopatedap eadzlmmgl@gemg batb digbetdsOn mjso\bei t@hted biyahe

anti adherents, in.an a f abou %, 1 (o] 5%b .~ (O
br cant s NNt AE SRGTERG) LRS- s sbeRl Merpieefgrpgre b
col oring agphaSed iflsidp sehsaily. of 2% or | ess by weight, nore preferably
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formul ati on accor.di tq.the sent . |nv ntion cont gl ns n HMG- CoA
Foduct ase_ PHRTEITGH A G BawtyPaREiAe A1 TYpericnr o8 R R AP EB A o
i nhi bi tigr tRsAy %Haa‘&éﬁﬂm &cRlotiRE. eV’ﬁﬁ’E éd]girﬁﬁlsﬁgtﬁf?lt SELth YRR th RhEe a
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in bl ood, amd padrbvmtlar dascasep | leshllghkyr eﬂféctlara einr tmlumagtmbl prcurrence of
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and phar maegub£kh! Ma%@@'@ptl 8P |2§1§-§bi48 CiRhI86GH, BRE S064; 1105687 £5692].
thereof, nmore preferably atorvastatin, but ndt Iimted thereto.
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i ncl ude NapEByentaglizs mvgemm bmcﬂRBK‘mﬂmg irbashrtani andcadl HMGACoA
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t hereof, but not limted thereto. The basi ¢ additives shoul d
_present0i nhavirg 8 anpstirdydslayed rdleash aatpis- Gy thedaweash additids, doe to the

basl o i or SERARS At AT PO BT & Qb7 AREGPRY the

i rbesart angelshelii fpdad xlméﬂgfe@ﬁslyng thﬁ‘erﬂlb&a\&?deba?«éH ist ¥ho¥n td l%sl%it@n
25The basic additive may be used in an ampunt of 2 to -10 parts by

wei ght baswadtabelized par2Co6f ¢Htasheore Pétletlepasid mbfabilicomzymedwhite HNG-

anount of p t bas d apn 1 part of irpesart
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wat ef - sol.ubl e diluents may be at |east one selected from the group

consi st ngloaﬁstatmmmdtsohvasslun rreseestlyauttawdizedsioy bhd of ¢ytashoirheoP450y hnlumlns e,
and mxture t here but no Jim.ted ther Further, t

exci i ont sTRIREHeR TR SRS PO G SOHELEr peaveeh tfereh ol HMS-GoA
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tabl et which consists of a first layer containing irbesartan or a
pharmaceutically acceptable salt and a second | ayer containing an
HMG- CoA r gelyships8einhi bi tor and a basic additive, . thuspfimirBiifhidst he
contact between the drugs to inprove the stability of each drug as -
wel | as the dissolution rate. In particular, the
pharmaceutical fornulation in the formof a tablet according the
present invention contains a basic additive in a second |ayer, -and
the additive usefhdabrd WREPWS BRs Bk Yorhpex Taidtioh hia®ho bhgelida Fiad
reductase inhibitor, but atso thé stability of irbesartan by

m ni mi.zi ng eadieothenit avdeched Wb m imbediate relensa fimpkesipn, wildi shovesffi casles
Furt her, addi tj.ves rove di ssaol ution es of t.he
rugs.  hePLilF Sy wifihg' The Difod biRe S deebl e uead e

di ssol ut i Omla*U@HﬁS 'cBmﬁf&H&l fhe 1ﬁ\%ﬁi1@ﬁ By dgwloﬁﬁgﬁllﬁneﬁﬁﬁ: ﬁﬁa&nﬁﬁ%ﬁfah&@'
formulation in the formof a bilayered tablet according to the

pr esent 5i nwenthinorg amHMGHTA treductiiss saibitaroandpirodsattan 831 @btiveh angre@Essor -
nore of eac i rbesart HMG: CoA reductase inhibitor is 10
rel eased w“fq%‘g‘rpaéén fﬂlﬂﬁfégﬁtﬁlgftéﬁ’éq dstY99986r nore within 15 ninutes.
The pharmaceutical fornulation in the formof a bilayered tabl et
cont ai ni ng HVG- CoA reductase inhibitor and irbesartan may be prepared
by a proceSUMMARY ORTHEHNVENDIONT : - (i) granul ating
irbesartan or a pharnaceutically acceptable salt thereof to 150btain
granules for a first |ayer; - (1i) granulating a mxture of an
HMG- CoAyr educt asﬁlei'éf&leb'ltt far arfi'ag_]eét opﬂﬁa' ﬁre@&@“&@e\‘lﬁoﬁ Qo cﬂ%\ﬂﬂsf‘ a0 GHPILES
for a second | ayer; (ri1) conpressing the granules for the
first | ayerfoxmmbhtmheoﬁenoﬁhﬂ(} 6y Ar radnttasea inhiimy emddirbesbitat, . wRiOH higs an

various process i pyol ved in the preparation of th |.ex :
{ or mul at | oNTBGH aﬁaﬁlétx GuE He waglé%{ e T cheamjic é“ﬁ%’%‘?%ﬁwﬁ%{éed

on convent i 88altaP’aA§ &S BMGIdd A2 ReiRAd! 'nﬁ%]{or Ofind Qﬁtuﬂft@ %Edlhﬁvéma%é);‘

the granul ation process may conprise follow ng steps:
bl endi ng i plpsdics dor dhe dwordrags anidnanviimproyedfselubdily cindi rivegilahility and

250ptional Ly sonme or all of excipients necessary for a final
conposilti offPesattan. —(p)y adding granul ating sol vents to the mixture
obtained in st ep (a) under shear conditions; : (c) optionally,

pul verizing, mlling, or sieving the resultant obtained in step (b),
foll owed by dr yilngccdnéametwihhmthariaapwt bf thegiressntr indentiongtherfel isiipdbvinded a
drying, ove cra t|o al.l

Sl vas: o oo Simlleh SO Fott ¥ heyerad tables brhoelig: 'S sl ey,
bl endi ng t Bent&RIRRARIebdrAf JrhiHishaPRARLAGHy Wck bt s th@R:B? and b) a second
di sintegrants, and optionall’y additional excipients préferably

i ncl udi2zag laybr¢ontmtisg arH¥ GCOAmedudtasginhiietof amid baswmddiive.i on i nto
granul es. In step (a), the excipient may contain diluents,

bi nders, and ot her substances necessary for inproving fluidity and
stability or progRssmpxFosnilflonwl 'tl%r@écenyiﬁ\rénti@f?%%gﬁnﬂ@&é@e d s@ol§ﬁcﬁp
(b), preferred granulating solvents include water, ethanol,

i sopr opanokate amtstabikityuefeisbasirtaneanid. anGd NKY- CcAnquwmfme snl(lbttcg tp ebhamtelﬂE,

wetting agents,, buffers, etc.) kno in the, art ma ed to fhe
or anul at | SEoeupEy Shdia G08 erRGEdouaNTioRL st PrBREBR DI g
shear gk anylighjiQthe bW AR tl&&@l'ﬂééh%fn%‘und@ | tHbr@b;,bﬁQnQ Eﬁ&%él& h Q& as a
conpressi on granul ation, and other may be used i'n step (b). In step
(c), the dstyblngndrapeber tba'apauadagnmt for pypdreensibih, gndahyparchdnmemhﬂmae not
exceedi ng about is 60C, nore preferably at a tenperature not

exceedi ng about 50C, nost preferably at a tenperature not exceeding
about: 40C. %Pgs%mw\f%mf t he present invention can
i nprove th of irbesartan and HVG CoA

reduct ase |nh|b|tors to enhance. the 20 bloavallablllty of the drug



5and m xing to prepare irbesartan granules. Preparation Exanple 1-2:
Preparation of granules conprising irbesartan In accorda' nce with the

conposi ti p sigpesked in Table 1, irbesartan (Harim  AOpkRBA 10035409
Chem cal Co., Ltd., Korea), mannitol, pregelatinized starch, and

croscarnel | ose sodium (DW international) were nmxed, and the mxture
was then kneaded with a binding solution.of povidone (BASF, Gernmany)
and pol oxaner 188 (BASF, Gernmany) dissolved in water, dried, and

si eved through arRbabs ind Ah& by M8 ediiradot (88 pref ik hﬂ\éﬁtﬂmb\yﬂl%éébﬂqé on

of magnesium stearate and m xing to prepare irbesartan granul es.
15<Tabl e 1:ﬂpmrelmfr€@$ tlt@of@ﬂpwmgr@smnbes af ttlzeningention; wheyp) takerg iracéngurtction

Erep Ex. é‘u‘ﬁ % Bz‘?{a rbesar 150- 150 Mannitol 47 47
regel at i ni'Zod1e FSPRRaA W@%’é?’v | ose sodium 12 12 Povidone 8 8
Pol oxamer 188 9 <Water> <80> <80> Magnesi um stearate 4 4
5 Fig. 1 is a graph showing the change in the amount of atorvastatin lactone,
related compounds, aﬁer storage under accelerated ¢onditions (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
Comparatnve Examples;
Fig. 4 is a graph showing the’ disselution 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 F1g 6 is a graph showing the saturaﬁon 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 Comparatiw;re 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



Total 244 253 Preparation Exanple 2-1: Preparation of granules
conprising atorvastatin 20l n accordance with the conposition

descri bedydglal612, atorvastatin cal cium (TEVA, [ndi %T/mn%‘h(—q_b,

m crocrystall'ine cel lulose, and crospovi done (BASF, Germany), and
NaHCO3 (Pendrice Soda, Australia) were mixed, and the mixture was
then kneaded with a binding solution of HPC (hydr oxypropyl cel | ul ose)
and WD 2011/ 142621PCT/ 1CR2011/ 003549 pol ysorbate 80 (Croda, USA)

di ssol ved g wabRiyerddr 'tﬁﬂ'et andistiheved d Hraueed 3RtiiBSD HRsaRhalbp yet
granul es, followed by addition of nagnesium stearate and m xing to
prepare Hl\/@mcmmibt meptablhsddt thereof) armchai bezond ByBr emmnang om HMGrlde
2-2: Preparation aof u ri sing atorvasta I n .
accor dance” reutss Aenifl 6%49 i $hc %ﬂ@m%ed A%, SkaBPls of the dhpERgegpil
cal ci um (T%ula{tﬂag'lﬁ‘)the FRAN L Lbila Grtﬁ’diétﬁgd@ﬂnl:ﬂe@%@?é lgu! @RRoin MR the
crospovi done (BASF, Germany), and Magnesium’carbonate (Tomta, Japan)
wer e m %ed propadies laed hypes wf ehelfbmqamemthemplm&ademe vorhplea fdnmmdhtmg of the
sol ution of HPC and orb 80 (Croda USA) dissolved in water,
dried, andPEﬁS%‘Ué‘H’eflﬁ‘g'bﬂé es&“ lﬁéi§ﬁlto obtain wet. granul es, followed
by add| tion of nmagnesium stearate and m xing to prepare HNG CoA
reductase inhibitor granules. 15 Preparation Exanple 2-3. Preparation
of granul es confiBishigyat or vastatin In accordance with the

conposi tion descri bed |n T ble 2, atorvastajin _calcium (TEVA India),
marmitol, nicrodfyt sl fog wRflafipp dpthe fopp E‘E%QBWF?S‘&H@E‘(@A@I&% to the

Ger manyy \3§fe§e.ﬁn #GhtioAN thd 'Iﬁstrq(ageru (E]r%y"‘%ﬁﬁ‘ﬂgﬁ%éséo dgf’ AVoh el g&h;ﬂg

sol ution 20 pol ysorbate 80 in“water, dri‘ed
and si evedatdeptabighalath3tofresh t o obtain wet granules, foll ovved by

addi tion of mag i um st ear at m xi ng to prepare HVG Co
reduct ase i nhi bIIﬁEFa@Pah&P @é“’thTQg'IS@mZ’ifd hﬁgs(t?f@ﬁ‘b'ﬁ §1t)1'h‘§heny1 -4

e g e i
M crocryst aﬂ}thgcmst 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 (I), as described in .U—.S. Patent No. 5,270,317,

20
ey
Phafmaceutically acceptabie 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 sait 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



cellul ose 65.6 65.6 65.6 Crospovidone 36 36 36 NaHCO3 20 WO
2011/ 142621PCT/ K, 1t 20111003549 Magnesi um carbonate 100 HPC 3 3 3

Pol ysor ba
stearate

10

15

20

25

gﬁ)ﬁlqllhzgﬂl' 2 1.2 <Water> <300> <300> <300> '\/P@ﬂﬁﬂ(ﬂ%ossw

irbesartan, eases the release of tablets after compression, and accelerates the
dissolution of irbesartan active ingredients. Rep;esentative examples of surfactants
being used include, but not limited to, sodium laury] sulfate, poloxamer, polyethylene
glycol, and mixtures thereof, particularly poloxamers. In an embodiment of the
present invention, the surfactant is preferably present only in the first layer for
improving stability, but not limited thereto. .

In addition, the first léyer may further comprise binders, disintegrants,
lubﬁcaﬁts, or mixtures tﬁer"eof, and any other excipéints and adjuvants. The binders
may be at least one selected from the group consisting of alginic acid, sodium alginate,
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 carboxymetﬁylcellulose, microcrystalline cellulose,  powdered cellulose,
croscarmellose sodimﬁ, crospovidone, pregelatinized siarch, 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, gly-ceryl
palmitostearate, magnesium stearate, sodium lauryl suifate, sodium stearyl fumarate,
zinc stearate or stearic acid, hydrogenated vegétable oil, polyéthylene glycol, sodium
benzoate, talc, and mixtures thereof,'but ﬁot 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

40% to 60% .by 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)' 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



3 Total 259.26 339.16 239.16 Exanples 1 to 4: Preparation of a
bi | ayered tablet of irbesartan-atorvastatin according to the present

I nventi onyaCaphL¥f ornul ations in the formof a tabl epcpRERI1HA4 an
HMG- CoA reductase inhibitor and irbesartan were prepared by conbi ni ng

granul es of Preparation Exanples as set forth in Table 3. The
I rbesartan granules as a first |ayer and the HMS CoA reduct ase
I nhi bitor granules as a second | ayer were conpressed into bil ayered

tabl ets usipeutd.1084) 8% bpgre t%gmmmwé%hmwﬁ}stq gyl ex fornul ations
equi valent to irbesartan 150ng and reduct ase i nhi bitor 10ny.

Conparative Exarrpl es 1 to 13 15 Conparative Exanples 1 and 2: .
Preparati on of 3 gé/ gg tabl ets of irbesartanatorvastatin containing
no basic additi w8 PPN BY e granul es of Preparation Exanpl es were

conbi ned and coneeseesh 14YeP ofith@Wahfded %&hglteﬁ BRANAIH Q&ok&&?%&ﬁ@“
as a.first layer and an HMG CoA reductase 201 nhibitor as a second

| ayer, as p@semmvlemomoﬁabisanHMGdaqu@umE ifhibitglaed aDatioaditive.
Preparati on of n ered tabl ets art an- at rvast atin 25The
granul es of Pr e;ﬂ‘r"%ﬁﬁé%‘gé‘f@r’%ﬁ \RIB éto"sis r&}g frneblg HEF"E’HFP&C&'?%PQS
i nto nonol. I

Exanpl 6 gﬁ%@gdé%?eagg?gfﬁ%r?&g&m Sﬁ]}éag&?ga Tl?ebfe@el%f lﬁgﬁfbﬁﬁﬁé blV Bpids in

gr anul es oblobdepad aiaﬁmulaExmpipEs meteof Be wasivamtm; dssasthtmntaﬂ:mas&atmgl e
tablet, as set forth in Table descri hed abov

for mul at i oR@Vaatidy ?Sé"’tqnvé"%?"f‘ﬁf‘eélni"aft@)t‘%é"@a@ ’WaF%WtaSt?tH”l‘f%Eaﬁpt an
150y 3pid/ Qlevdddan Cafy RGWEaRRaly REQitBle %%IEU piBERoR! SPRAL&Ees lisdab! e

3> Fornul ations conprising Irbesartan and atorvastatin Type o
t abl et | r bewer praferabiyoatoxsttatin, butot HbitBi theyetr.ed Prep. Ex. 1-1 Prep.
Bx. 2-1- The complex férmulaﬁon according to the present invention may contain an
HMG-CoA reductase inhibitor, preferably in an amount of 0.5 mg to 100 mg, more
'preferably 2.5 mg to 80 mg, most preferably Smg to 80mg, per unit dosage form, but
15 ot limited thereto. _
In the invéntive complex formulation, examples of the basic additives include
NaHCOQOs, CaCOs3, MgCO;, KH,PO4, K HPO3, tribasic calcium phosphate, arginine,
lysine, histidine, meglumine, magnesium aluminum silicate, magnesium aluminum
metasilicate, and salts and mixtures 'thereof, and preferably include NaHCO,, CaCOs,
20 MgCO; and mixtures thereof, but not limited thereto. The basic additives should be
| present in the same layer with the I-IMG-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 1 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. 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

Conmp. Ex. vqoﬁhh@,ﬁgﬁed Prep. Ex. 1-1 Prep. Ex. 2-3 Corrp 3003549

Bi |l ayered Prep. Ex. 1-2. Prep. Ex. 2-3 Comp. Ex. 3 l\/bno ayere

Ex. 1-1 Prep. Ex. 2-1 Conp. Ex. 4 Monol ayered Prep. Ex. 1-1 Prep. Ex.

2-2 Conp.

10

15

20

25

Prep.

Ex. 5 Monol ayered Prep. Ex. 1-1 Prep Ex. 2-3 Comp. Ex.

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,

crystailization retarders, solubilizers, coloring agents, pH modifiers, 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 .

povidone, copovidone, cellulose, and others. In addition, examples of the Iubricants
are magnesium stearate, sodium stearyl fumarate, talc, glycerin fatty acid estér,'
glycerol dibehenate, and 6thcrs; and may be appropriately seclected from
conventionally available lubricants. Further, examples of the coéting agents are
po]yvinyi 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 an 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
0.5t0 2% by weight, more preferably 0.7 to 1.5 by weight, and additives in an amount
of about 10 to 92.5% by welght more preferably 15 to 80 by weight, based on the

welght of the second layer.

(iii) Bilayered tablet
The complex formulation according to the present invention is a bilayered
fablet 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-

6

‘lse]ected from conventionally available disintegrants. Examples of the binders are .



Monol ayered Prep. Ex. 1-2 Prep. Ex. 2-1 Conp. Ex. 7 Monol ayered Prep.
Ex. 1-2 Prep. Ex. 2-2 Conp. Ex. 8 Monol ayered Prep. Ex. 1-2 Prep. Ex.
2-3 Corrp \@201%14551’19' e Prep. Ex. 1-1  Conp. Ex. 10 Si Péi‘/RRE’dl%ossﬁx
1-2 Conp. : Single Prep. Ex. 2-1 Conp. Ex. 12 Single Prep.
Ex. 2-2 Oorrp. Ex. 13 Single Prep. Ex. 2-3 Experinental Exanple 1:

S ) ‘

tability test

In particular, the pharmaceutical formulation in the form of a tablet according
the present invention éontains a basic additive in a second layer, and the add.itiv.e used
can improve not on_ly 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 stlability and dissolution rate in
'complex tablets. For example, the phammaceutical férmulation 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 3(_) minutes, preferably 80% or more within 15 minutes.

. The pharmaceutical formulation in the form of a bilayered tablet containing
HMG-CoA reductase inhibitor and irbesartai may be prepared by a pfocess
comprising the steﬁs of:’

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

15  obtain granules for a first layer; )

(it) granulating a mixture of an HMG-CoA reductase inhibit(_ﬁr and a basic

| additive to obtain granules for a .second layer; and

(iii) 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 complex. formulation
* according to the ﬁresent invention may be perfbrmed based on conventional pro_césses.
In an embodiment of the present invention, the granulation process may
" comprise following steps: |
{a) blending itbesartan 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



15Conpl ex fornul ati ons prepared in Exanples 1 to 4 and Conparative
Exanples 1 to 8, and single fornulations prepared in Conparative

Exanpl es Qud 911342057 € each packaged with 1 g of sili CaPé?;kREM1%5]§1DPE
bottle, and stored under accelerated conditions (40C, /5% RH) an

measured for their stabilities three and six nonths |ater. The anount
of degradation products of irbesartan (RRT 0.8) and the anmount of
atorvastatin | actone as a related conpound, a representative acid

degradatior&rgﬁ&gwﬁedrgﬁ@,e measured. The results are shown in Tables 4
to 6 and Figs. 51 to 3. <Table 4> Atorvastatin | actone after storage

under accel er at ed) optivaielly, pnke(id40Cpr IS0 RHy nBtarahatitained Basipdcladdi tive

Exanple Initial nt.hs of acceleratiqn 6 nths of acceleration
NaHCC3 Monol ayeréhg%bci%% ﬂ‘EﬁPmSO%FI%‘B‘ﬁEE‘: ofpipedywith opg gragere difinsgrants, gndg

0.11 0.14 optionally additional excipients preferably including lubricants; and

5 (f) molding the final composition into granulés.

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 gfa.nulating 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  bicavailability 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 hypercholesteroiemia.

The following Exarﬁples 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



Magnesi um car bonat e Monol ayered Conp. Ex. 4 0.11 0.17 0.22
Bilayered Ex. 2 0.10 0.14 0.19 - Mnol ayered Conp. Ex. 5 0.14 0. 36

0.62

Monol ayer e

10
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20

l»ﬁ()(f'tﬁ?ﬁlu@i 1 0.12 0.18 0.25 Pol oxaner 188 Nal?%zuumosww

6

Fine Chemical Co., Ltd., Korea), mannitol, pregelatinized starch, and croscarmellose

sodium (DMYV 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

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
Fiﬁe Chemical Co., Ltd., Korea), mannitol, pregelatinized starch, and croscarmellose
sodium (DMYV 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.

<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> <§0> <80>
Magnesium stearate 4 ' 4
Total 244 253

Preparation Example 2-1: 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), and NaHCO; (Pendrice Soda, Australia) were mixed, and the mixture was

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

13



0.12 0.22 0.36 Bi |l ayered Ex. 3 0.11 0.18 0.29 WMagnesium carbonate
Monol ayered Conp. Ex. 7 0.13 0.25 0.38 Bil ayered Ex. 4 0.12 0.21

0.31 - Mywhayened Conp. Ex. 8 0.250.72 1.14 PCT/KR2011/003549

pblysorbate 80 (Cr'oda, 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.
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 cellulosé, 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 magnésium 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 :

14



Bi |l ayered Ex. 2 0.21 0.41 0.67

<Tabl e 5>

Degradati on products

of ibersartan (RRT 0.8) after storage under accel erated conditions

(40C, 75%Whoipyd-bact ant Basic additive Exanple |nitiapcgkigfihosssf
NaHCO3 Monol ayered Conp. Ex

accel eration 6 nonths of accel eration
3 0.01 0.10 0.25

Bi | ayered Ex.

1 0.01 0.08 0.15

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 Eiamples 3 to 8: Preparation of monolayered tablets of

irbesartan-atorvastatin

25 The granules of Preparation Examples were simply mixed and compressed
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into monolayered tablets, as set forth in Table 3.
Comphrative Examples 9 to 13: Preparation of single tablets

o5 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
~ toirbesartan 150mg and/or HMG-CoA reductase inhibitor 10mg were prepared.
10 <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. Bx. 1-2 Prep. Ex. 2-3
Comp. Ex. 3 Monolayered Prep. Ex. 1-1 Prep. Ex. 2-1
Comp. Bx. 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
15 Complex formulations prepared in Exaxhpies 1 to 4 and Comparative

| Examples 1 to 8, and single formulations prepared in Comi)arative Examples 9 to 13

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

[ to3.
<Table 4>
Atorvastatin lactone afier storage under accelerated conditions (40°C, 75%
RH)
Surfactant Basic Example Initial { 3 months of 6 months of
additive acceleration acceleration
NaHCQO, 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 . Ex3 ] ol 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. § | 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 0.03 0.15

Magnesiuin | 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. | 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
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<Tabl e 6> Rel at ed conmpounds of single tablets after storage

under acc {gHeHoNdi tions (40C, 75% RH) Exanpl e Basj I hs8a0
Sur f act ant%&%ﬁolrvgstati n | act one Degradati on product o?ETlr esartan

(RRT 0.8) "Conmp. Ex. 9 Single tablet - Initial 0.00 3 nont hs of
accel eration
<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 monthsof | 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 incteased under accelerated
conditions with times. In partibular, 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 mégm:sium carbonate

(Examples 1 and 2) showed more enhanced stability than the experimental group
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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. '
v 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 2 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 0f related compounds in spite of
containing a basic additive to .me(_at the requirement of the ICH guideline.

15 In summary, basic additives have problems in lowering the stabilify of
irbesartan in spité of improvernent" on the stability of atovastatin. However, the
inventive formulation can n‘ﬁnimiie the contact of inter-drugs or between a drug and a
substance adversely affecting the stabilityof the drug, leading to improved stability in
the ﬁreparation 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.

: lIn 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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_min and measured for dissolution rates. The results are shown in F ig. 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_satﬁration stability of irbesartan. The test was carried out using ten
(10) 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 sélubility, and the results are shown in Fig. 6.

From the results of Fig. 6, it was revealed that the single tablet of irbesartan
(Comparét_ive 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 watér-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
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(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
Cinax (ng/mL) 13428.3+8016.0 5438.0+2656.6
Tmax (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 irb_esartan (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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25 Experinental Exanple 4: Evaluation of bioavailability of

| rbesartan Exanpl e 1 and Conparative Exanple 9 were assessed
for the bioavailability using beagle dogs. Six beagles were randonly
cross-studied, and the results are shown in Table 7 and Fig. 7. Fig.
7 shows the cal cul ated nean plasma concentration WO

2011/ 142621PCT/ K142011/ 003549 (ng/m.) versus tine (hr) for irbesartan

on alin e. e /=>.Ph Lneti t Lr an
[ besart SOUBIPRIS: oIOAR, SadshuC BEOHAMIANS, SUBleTE" Bikiiirh, 208
(ng. fi r/ mgentb967mixdoEsdh&red¥60. 76856. 2 Cmax (ng/nmL) 13428. 38016. 0
5438.02656.6 T. (hr) 1.10.5 0.70.3 As shown in Table 7 and Fig. 7,
the conplex formulation of irbesartan- 5 atorvastatin containing a

basi ¢ additivé. [Exampiedidte release pharihagidicabforanuéatioabofl glaipn of wherein

i rbesartgn than ,the single_ fornulati.on of irbesart Conparative
Ecanpt e 96 R VeTadY pef SRRSO colERon: PROER DRCHEQrSgs:
sol ubs ! i {brichhteSor rhikies tHepegrd t hat 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 ments, 7t TRE awmhibdiee rerRA88 IphemhbaliticUPfdrPufation diffdI st 6 ORRerNd
changes may be nmade to the invention by those skilled in the art

whi ch al §& tinderg argi pelepledsfepe te dradp | snsiftinanoh glaiie; add, sediupe

appended )2l : ' | I Brcel - j ﬂﬁg@j

phar rraceﬁﬁ”iéég‘s? 8crj'rru tacta rbc?r%& bﬁit@%’elf orm o?tﬁg(:%lal ef %ﬂ%ﬂe@ﬁﬁ%llulose,

a) a fir bydicaypnopgiealwose,nhydnobgsrapylaretioyl cellubdss;, nmethytaetialoby, gelatin,

acce;i)élabl e er containing
V.

.Salt 5t hereof: and h), a. secopd |
o or B 2P BByiRths. AR SonlAtRler arch A BrATES PR ot oor ™ and A
basic additive selected fromthe group consisting of NaHCO3, MCGO3
and a m xturegt . i 0% pr r.e of h,. of .
i rbesartan ang' fﬁ%%ﬁ!{v&j@ﬁ r?@&ﬁ%%@@é&ﬁ%ﬁ%ﬁ@%tlgnroétlci% e@’ W?rﬁfrh
15 m nut % disthtédrantasiecseldetiot ifan ithe RFageBONASAG bhalginic acid, sodium
alginate, sodium carboxymethylcellulose, microcrystalline cellulose, powdered
cellulose, croscarmellose sodium, crospovidone, pregelatinized starch, sodium

15  carboxyl methyl starch, starch and mixtures thereof.

9. The immediate release pharmaceutical formulation of claim 6, wherein
the lubricant are selected from the group consisting of calcium stearate, glyceryl
monostearate, glyceryl palmito stearate, magnesium stearate, sodium lauryl
sulfate, sodium stearyl fumarate, zinc stearate or stearic acid, hydrogenated

20 vegetable oil, polyethylene glycol, sodium benzoate, talc, and mixtures thereof.

10. The immediate release pharmaceutical formulation of claim 1, wherein
the formulation comprises irbesartan or a pharmaceutically acceptable salt

thereof in an amount of 8 mg to 600 mg per unit dosage form.

11. The immediate release pharmaceutical formulation of claim 1, wherein
25 the formulation comprises atorvastatin or pharmaceutically acceptable salts

thereof in an amount of 0.5 mg to 100 mg per unit dosage form.
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t he second | ayer. 2. The imedi ate rel ease pharnaceuti cal
formulation of claim1l, wherein the basic additive is included in an
anount of 2 to 10 parts by wei ght based on 1 part of atorvastatin or
pharmaceutically acceptable salts thereof. 153. The i medi ate rel ease
pharmaceutical fornulation of claiml, wherein the basic additive is
included in an anount of 0.2 to 10 parts by wei ght based on 1 part of

i rbesartan. i i u .
formul ati on of (o %? ﬁ}nq@&%{t}ée@?%éqahﬁaénialcc%ﬁﬁg?@g@ﬁﬂ%ﬁﬁi h% &%&] r‘le"QF T
further twfarinsktiona fuﬁh@rmmrmbauﬁrabmmmzmﬁmmm fromthe group
consi sting of mannitol, sucrose, |lactose, sorbitol, xylitol, glucose,
and m xtures thereof. 5. The imedi ate rel ease pharnaceutica

formul ati on oﬂ3£ITa1'em|r11mether eéleasdnq)rfaemenéjtl@yeformmatube borchaimatti2pn
further c i rant der carriers, fillers,

bt 1 cantOaNind6e sHIBRBANS P cSlbeiy dHai ihe G SoatistinabpELodium lauryl
sol ubs| i zgkste, SAbRAMEE pRYRMendFlyERdbAd fliRturesthbagFant s,

enul sifiers, coating agents, or m xtures thereof 6. The

i mredi at e release pharmaceutical fornulation of cIa|n11 wherein the
first layer ofigthe Hhitmad ool Oﬁrebbiﬁh@eéncﬁﬁﬂ%tj%% Rilsulr Spharmaceutlcal
di sintegrants, Slubricants or m xtures thereo

i mredi at Orrulatipsdndharfean«ita tkletrefrany one oh Clﬂlméﬂatonﬂ@. cqm@msemm thehe
bi nders F{ sl ected fromthe group consisting of alginic acid,
sodi um al g nate sodi um car boxynet hyl cel | ul ose, ethylcellulose,

hydr oxyet hyl cel | ul ose, hydroxypropyl cel | ul ose,

hydr oxypr opyl i j i
Starch " pr egcl BP R ERG AR Ertal o bRt a5 bldblo SARTHAAREE

i metid at ebtapl ermwealgsifar adicsibaysral fornul ati on of claim6, wherein the
disintegrants are selected fromthe group consisting of alginic acid,

sodi um al gi nate, sodi um carboxynet hyl cel | ul ose, mcrocrystalline
cel l ul ose, poliiegraauleting @ owdure ob steivasthtin e maﬂmaaneutﬁcradismiedtab{a

pr egel at rch ca hyl ar . St

i xtur os Sl Eor i n88E AR R o oB) RREPRIRLA FEPD:

f or mul at MgCOf ared ainiixire teeesfi to dbligin Igvdriulesfdr asdeeorélipgireshd rom t he
group consisting of calciumstearate, glyceryl nonostearate, glyceryl
pal mto stearate, nmagnesium stearate, sodium/lauryl sulfate, sodium
st ear yI f umar @it)esonmrassing ¢ gtamutes fot thar firet lagedanditd sgendtiagratto a
vege 0|I Eﬁhgethylene gl ycol, sodium benzoate, talc, and

m Xt es %% let 10. The |nnediate rel ease pharmaceuti ca
fornulatlon of claim1l1, wherein the fornulation conprises irbesartan
or a pharmaceutically acceptable salt thereof in an anmbunt of 8 ng to
600 ng per unit dosage form 11. The inmedi ate rel ease
pharmaceutical fornulation of claiml, wherein 25the fornul ation
conprises atorvastatin or pharmaceutically acceptable salts thereof
in an anount of 0.5 ng to 100 ng per unit dosage form 12.
The i medi ate rel ease pharnmaceutical forrulation of claim1, wherein
the formnmulation further conprises surfactants in the first |ayer.

13. The inmmedi ate rel ease pharmaceutical fornulation of claim12,
wherein the surfactants are selected fromthe group consisting of
sodi um | auryl 5sul fate, pol oxaner, polyethylene glycol, and m xtures

t her eof . 14. A method for preparing an inmedi ate rel ease
pharmaceutical fornulation in the formof a tablet of any one of
clains 1 to 13, conprising the steps of: (i) granul ating
irbesartan or a pharnaceutically acceptable salt thereof to 10obtain
granules for a first |ayer; (ii) granulating a m xture of

atorvastatin or pharmaceutically acceptable salts thereof and a basic
additive selected fromthe group consisting of NaHCO3, MyCC3 and a
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