WD 2008/ 054123PCT/ KR2007/ Q05405 CONTROLLED RELEASE COWVPLEX
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relates to a pharmaceutical conbination conposition conprising an
angi ot ensi n- E-recept or bl ocker and an HMZ CoA reductase inhibitor,
which is designed based on xenobi otic-chronotherapy in mhich each
conponent of conb i0 osition is adm nistered to

di fferent onset t @Tﬁﬁ%t%&mﬁﬁ Q%BW QQMR@%WNatl on
conposi tion nay have a specific release rate, as well as a nethod for
preparing th&MREIN&kNGﬂ}TENSIN-H-RECEETﬂHlBIeGGKMAND
conbi nation conposition according to the present invention is
effective for the treat HEMGCOARDPIATTASE INFBITORSM t hout such
conplication as di abetes, other cardiovascular, renal disorders,

met abol i ¢ syndrones 15li ke insulin resistance. Speci fically,
the present invention relates to a drug delivery system which is
desi gned;based on xenobi oti c- chron dﬁﬁﬁ%ﬁAIHB whi ch each conponent of
t he conbination product i s dissolve ha Specific release tine in

body and can showhe mHst, I F 18 r%];t]:eg qf(% l]\gp enacieuh%itelcgvgala o é:ioilgjgosmc}ﬁ
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1) Xenobi oti the a cation _of .the theor of th met abol | s
by the. Ensyiih Is GesERE ba5 & xEabtalrdppointngy a&aﬁp&a@? BnoosRDaRRRLGPly
of the biorhythns . in di sease .condition ug del.iver
system ( DDSmeFWetl%WWR,“&NOBHS SAUNRETGD b e eGP (Tphebuch hal cad
di ssol ut| on and absorption at different tinmes. 5 Background Art
Necessi t§ oFmPH@e&b?ﬁrdBﬁ spmbinatign cpmposition may ha'l“ﬁ/%)%’éi’?é‘@é?ﬁeffﬁtéqﬁfémﬂ 3
coexists with coronary artery di sease and both are considered to be
mej or risk RaRsEddor Heramedhopmkinaion apaeositio¥ease. This clustering of
10 risk factors is potentially due to a conmon nechani sm

Arterioscl erosi s, Thegdelavest adletsp omhinations icompesifibrhageardingi tethie, préssnta
condi tion which beconmes worse when both synptons are coexisting. Wen
bl ood pr ess inventiionc ise gffeative afor éhé disatiment of she byparession rveith oarvdthehie such
arteriosclerosis beconmes worse, blood pressure increases to worsen
arteri oscl ecogplécatih 2o ,diatbhes,eothcm@ﬁrdibmswlar ecnab disoderse chetabolie syalvenda
risk factors for 15 devel opi ng cardi ovascul ar di seases. For exanpl e,
hyper chab esiike miselin @sistadcehyper | i pi dem a are involved in the early
devel opment of atherosclerosis, which is characterized in that lipid
deposits are uni fSpeﬁﬁyald@}ﬂ&sprb&dt inventibe relatedrty ai diag delivegy swtennavhich is
artery, carotid artery and peripheral artery. Also, This irregular

| i pi d deposidedigiedi Basethusn Cheabbiotiechdhothcrapy dAr GhRhY elthalkcbmpaisag efand
cardi ovascul ar di seases, 20 the gravity and preval ence of which are
al so af fect ednbmaﬁdalqaremos tsedisseivell wiihabpb@sic rdldiSe 5&% 1@50@@1:1&% SRdy the
snoking, and left ventricular hypertrophy occurring as side effect

of hypert engjoeiidés efedV WHaNt Blabsrbed iABbdy) - Car di ol . _
vol . 59(14) (1987), p. 91G 940]. Thus, it is already wel | known that it

woul d begbenef i cighe hREeRAbI GRS 4 Q ﬁlﬁ&%héﬂelag tﬁwﬁe@féd' eibawe&ﬁmaﬂoﬁ
order to treat such conditions, and the conbrnation therapy becones a
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application and adm nistration ctase | I'n

formul ati ong dﬂo%fﬂ*e%@%tﬁhﬁ'ﬁééhﬂolkgm&e??ept or bl ocker are benefici al

for the treatnent i ovascu di seases and renal di seases.
However, 5 there . uct t he Thi nagi on
conposition of thie)s}?gl%b1 rug S%Eﬁ%ﬁ‘g‘re‘%%‘%‘ "g ftﬂﬁe rﬁ%metaggfkbmgy ¢
conbi nati on conposition, th% relees_ase of which is lag tine del ayed



2) Chronot herapy Excel | entant.i hypertensive actionafterm dni ghtwhile
RAAS is active, Pharnacol ogi cal actionis exhibited in the evening
whil e |ipiwosysbddesss is nost active. Wen the conbi naidoRRDI7/60905
two about 7 p. m, the optimal antihypertensive at the tinme having
the risk of devel opnent after rising of patients having non-di pper
conponents is admnistered at effect is naintained of a conplication,
hypertensi on2). Substantiallipid-reducing action 3% At her gscl erosi s
4) Changeof vasculgdrcb@PP@erémj Whﬁkﬁpﬂlﬁf‘}tﬁe efhibeqry offi ther ieThyHmgy iy disease e
cells in vascular walls (1) anti-inflammatory action (2)
cell -regene‘F%EiItwgs,a’@ﬁll on (2)Regeneratingendot heli al
cel | sandmai nt ai ni ngt he function of the cells. The adm ni stration of
the two conponent} deleessy ayrtenmPREYi the apMisatiamet therspesifie fgory of the
endothelial cell. 5)glonerular artery Relaxing efferent artery
| nhi bi ti ngt diexbitenesi skdorpichat differeahtimes.f erent arteri es
Theconbi nati onadm ni strati onof thetwoconponents enhances renal
functions 6) Vasodilation Vasodilation Vasodil ation
Theconbi nat i onadmi ni strati onof thetwoconponents

Background Art

Necessity of the combination product

Hypertension frequently coexists with coronary artery disease and both are

considered to be major risk factors for developing cardiac disease. This clustering of

10 risk factors is potentially due to a common mechanism. Arteriosclerosis, aggravated
by hypertension and hyperlipidemia, is a condition which becomes worse when both
symptoms are coexisting. When blood pressure increases, arteriosclerosis becomes
worse, and when arteriosclerosis becomes worse, blood pressure increases fo worsen
arteriosclerosis. Also, these conditions are considered to be severe risk factors for

15 developing cardiovascular diseases. For example, hypercholesterolemia and
hyperlipidemia are involved in the early development of atherosclerosis, which is
characterized in that lipid deposits are uniformly deposited inside artery including
coronary artery, carotid artery and peripheral artery. Also, This irregular lipid
deposition is thus characteristic of coronary heart damage and cardiovascular diseases,

20  the gravity and prevalence of which are also affected by the existence of diabetes, the
sex of the person, smoking, and left ventricular hypertrophy occurring as a side effect of
hypertension [see Wilson et al., Am. J. Cardiol., vol.59(14)(1987), p.91G-94G]. 'Thus,

it is already well known that it would be beneficial for patients to reccive a combination

therapy in order to treat such conditions, and the combination therapy becomes a



vasodi | ates further blood vesselks 7) Inflammatatory factors - NVDA-CRP
- MCP-1 Reduci ng Reducing The conbination adm nistration of the two
conponent swbubdsieiizs educes i nfl ammati on- causi ng subst anagskRioot/6e84bsi N
activity Increasing |Increasing, Increasing adi ponectin The

adm nistration of the two conponents increases insulin sensitivity

1) RAAS (Renin and Angiotensin System): one of bl ood pressure

regul at ory nechani in body 2) non-di pper hypertensive patients:
their bl oodreﬁ?lﬁg?ﬁ‘?egstpgra?yoﬁm “@%uced in their sleep, WD
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thereof 5 Losartan, having a chem cal nane of )

2- but y1- 4- chénsfigiah for-the peetareptapfopardjovascular diseases and renal diseases. However,
yl ) bi phenyl-4-yl methyl]-1Hi m dazol e-5-nethanol, is an

ant i hypebt etheiaje nagombingtive drgmredyshfordke etmebindtindicagipesition of the two drug
angiotensin-11 (Al) to a vascular receptor (Al receptor). The
angi ot ensi nsubistanee, and futhermorntt @mbinatior asegosiflonotie pelease of whighds leatines
| eft ventricular hypertrophy, vascul ar hypertrophy, atherosclerosis,
renal fail udelayesit cansilesing phivenaablokieall OigctesistyS iReluding alisorptioml 3BstoBGIon
The angi otensin-11-receptor blocker is a drug which acts to reduce

bl ood pr essuaiicmatabolisat, id e ystanteoducete, shows a wi de range of effects

i ncluding the prevention and treatnent of renal failure, the
prevention and trEdérfRtibn of activeplaitthchtical irpeatidnen arr hyt hmi a and

heart failure, the prevention and treatnment of diabetic

conpl i capi ons, t heoshftaf M e siaGHpiadl digbnt @AoAE BhgioEnSt-Tlodkesptor blockers, and
antiplatelet effects, the prevention of atherosclerosis, the

i nhi bi tion gfnfaani, Uvhigd i%%%?fc@ﬂ%eﬁf AR6i SHMLEoh Pk dse inliitdE tad@lbitc
syndronme effects, and the effect of preventing cardi ovascul ar

di seases fr gy LA RE) WP ESHbihRidh ﬁ@ﬁigjﬁ. TRNERAbibSRE aPpRoatibX R components
Hypertens., vol.20(1998), [p.205-221]; J. Hypertens .,vol. 13 (8)
(1995), [p. 89kaidOPlin ¥lecdREMpbdMion of Othedpledant 2A06hkion| B 6&boRBR] ; andOthe
Am J. Hypertens. ., Vol .10 (12P12) Suppl  (1997). [p.325-3311;
Circulation , - : Weldw, Vol
17 (7) (1998}’?’%‘5‘.’%@%%%??’% rcd ?‘&%ﬁé v\%@lﬁaﬁaé%sj%hg%g{)‘??y%@ggglg]'
The anti hypertensive and renal protective effects of

angiote& in-11-receptor blockers including |osartan, are descri bed
in, for exanple, the follow ng publications: J. Wagner et al.,
Effects of AT1 receptor bl ockade on bl ood pressure and the renin

angi otensi n systemin spontaneously hypertensive rats of the stroke
prone strain, Cin, Exp. Hypertens., vol.20 (1998), p.205-221; M
Bohm et al., angiotensin-lIl-receptor blockade in TGR(nREN2) 27:

Ef fects of renin-angi otensin-system gene expression and

5cardi ovascul ar functions, J. Hypertens., vol. 13(8)(1995),

p. 891- 899. O her renal protective effects of
angiotensin-I1-receptor blockers, found in the first clinical trials,
are described in the followi ng publications: S. Andersen et al.,
Renoprotective effects of angiotensin-lIl-receptor blockade in type 1

di abetic patients with diabetic nephropathy, Kidney Int., vol. 57(2)
(2000), p. 601-606; L. M Ruilope, 10 Renoprotection and
reni n-angi otensi n system bl ockade in diabetes nellitus, Am J.

Hypertens., vol. 10 (12PT2) Suppl. (1997), p.325-331. The
effects of angiotensin-Il-receptor blockers on endotheli al
dysfunction are described in the follow ng publications: E. L.

Schiffrin et al., Correction of arterial structure and endot heli al
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to 3-hydroxy-3-nethyl glutaryl -coenzyne A (HMZ CoA) into neval onate,
thus showing the effects of inhibiting the production of cholesterol
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5 blood, it result in reducing the effect of the HVMG CoA reduct ase
inhibition and increasing the risk of side effects. Meanwhile, the
conver si onwef2ésasaztan to | osartan carboxylic acid (actpv@kr2007/005405
netabolite) will be inhibited and the effect of |osartan will reduce.
Therefore, if the two drugs are sinultaneously co-adm ni stered, they
cannot show the optinmal effect because they antagonize each ot her

[ see Cytochronme P450 10 Drug Interaction Table, Departnent, of

Medi ci ne, | Welikgrgenesal hreetpns)ve patighta and haying\a higherigk ofpsprplicationg puch as
prior art As conbi nation therapies for inproving various

di sease consirdkdepmsstlyciont indhé edertyh dinbgsicestiofs, eitiaChpp tpai@nts etc.

i nhi bitors and angi otensi n-Hreceptor 15 bl ockers have been suggested
as foll ows. I nternational Patent Publication No. WO 95/26188

di scl oses a nethod of treatnent for atherosclerosis and reducing

chol est er ol 1) Bésagarbds dnliyiotdasin-TI-fd e betd éckicndtidiphtudiacautitabule thereof

angi otensin-11-receptor blocker. Losartan is described to be a usable
angi ot engi n- 1 | - r eceittd, RhAEKer chedfaNthembadti 2nalyl-Rahiné-1 Feipl ieataz61ns-
No. WD 97/ 37688 di scl oses a conbi nati on therapy of an HMG CoA

reductase i Qmiﬁhé@[-tl%ﬁgtﬁﬂl]-ﬂﬂgiinﬁaﬁﬂﬁ:lﬂlmhﬂhaﬁcﬂpﬁ%%ﬁh Rdivd Bdent which
treati ng mahy synptons includi ng hypertensi on and at heroscl erosis.

I nternationgly, cﬁ"lr(i)z;?:@tthéa Yikingadd éﬁ@io}t\!ﬂsin%@(ﬂﬁf 10l 28R MBS GLRPRE (AIT receptor).

conbi nati on us atorvastatin, losartan, irbesartan and val sartan

for reduci ngyb ?@%ﬁ‘ﬁqﬁ%ﬁ ‘i‘acf’d?}jwﬁiblﬁ’%nﬁreaée@‘ﬁﬁloﬁ ﬁg&% bisftdudd 180 YédiacAnd

at her oscl er osi nternatio Pat ent Publication

I
No. WO 00/ 4 ' ' i - Of e
i bi tor ARPARLINGRER P pRRChbaRHERiS il AR, SHOLE S Gl Pa
di abeti g? ne %gg)%?%m%egilgé g@gl y inproving nerve conduction velocity
% o] i i

and 5 n e ow i patients suffering from di abetes.
I nternational Patent Publication No. 04/062729 di sc
conbi nati on ther aﬁ ° ﬁglg{ewggt"ﬁ?ﬁpﬁoraglog PR é)ué ‘r”gd ﬁc%cgsz gos ir%dﬁlf%ib%oé’rd ,

and telmsartan as an angi ot ensi n- H receptor bl.o r.for.th .
prevention BFCSW%%@@E@“&%F“‘EEWB cul¥ ,rallggroéieg%ﬁf %ﬁuéjrnif", t%f)gfer‘{%rﬁgp y
or renal diseases. 10l pnternationagl Patent Publication.No. . .
06/ 040085 dFS% Ffa%ﬂkogrqnayéﬂlw’f TEYEnHgn aP‘ﬁérei}P’eﬁ’%ﬁ{ MyRe vgal infarction

treatment of cardiovascul ar, cardi opul nonary, . pul ry. or renal

di seases, WAITBH isag ?@“ﬁ% H?‘Peﬁtl%anzlﬁngﬂ%-“&ng&g}é%ﬁﬁﬁg cafions, the
inhibitor, and telm sartan as_an_angi qtensin-11-recept oquhpgl cker.. The
di scl 0séfl biprexgatiasengd sgpiaent of siroke, gaptiplatelebsifects: R PeayeR] afhgrosciengia
telmsartan are sinultaneously released, and it 15 has a concept
conpl et el y dhef frbibitien pf dameiuk aldesterone pilests.i (e re@i%%leﬁtofdfletﬁmwp%é@@ﬁte
invention in which the HVG CoA reductase inhibitor is released first,
such that i effests,raetl dhokifes ¢f reventingncardievaseulasrdisepsest Eamngrayfing ggredn 2
or pharmacol ogi cal point of view, this kind of conbination therapy is
t hought to lokain nampneprisest eClior Esbt alypertgns.hevobaR(lP2f), Sy fied@fi-33llc T
effects of the two drugs. This kind of therapy, when the HMG CoA 20
reduct ase i iHhipbiténsr.,vahd 3t(Bp(1985), ft-8H3899]) Kidnexc bt wol. 33(2HA080), fp-€01-606];
si mul t aneously introduced into the liver, the netabolisns thereof by
cyt ochr coe R4hO0 13 M pedtdrs., beol dON(EPT2) BepplafiPA7hu fp.135e3 HijGChomlation, vol.
reductase inhibitor will be released into bl ood w thout being

met abol i zed 100(14§12000),v §5.165BAEA50L;S . Hyperadnsivr., sail d1 DT r(l 9990b[p.8&r-718hs
have problens In that the HMG CoA reductase inhibitor, which should
be met abol i Z8&ulation,tVoR101 2600); p2345, in the liver, shall be rel eased
into blood without being sufficiently netabolized, resulting in the
unnecessary hi gh iThg gaspeRtnsiReatd aoel hﬁ)‘t/d%iiv@feffbéte of i aifgidsdnsihiIRreagslor
its metabolites, which may cause myopat hy. Such sinple

combi nat i on yfREYGhcIIRYg WeitanNat dBRriB&L ANfoR Bk Anpslband Riloadlg publibatiany .



I f the HMG CoA reductase inhibitor and the angiotensin-I1-receptor
are released at different tinmes so as to inhibit the sinultaneous
transfer ofyotoss/dlitgs into the liver and to inhibit thepcoRRELEISYR
ant agoni sm occur between for enzynmes in the liver, the effect of each
of the HMG CoA reductase inhibitor and the angi otensin-1I-receptor 20
bl ocker can be maxi m zed, and the side effects of the HVG CoA

reduct ase inhibitor can also be reduced,, Thus, i be a highly .
preferabl e WEERGAS! ¥-nEfets RE Wot%ﬂvt%él?&?@seoq fa#?gﬁi%%surgn@dt \tfrs renin
angiotensin-l1-receptor released at different tipes

it was al r e#itgoteRsimeystaR: SLFRtaneoRskyyPetergive Sats ﬁéfhet%tr@k%g@nsﬁtrelﬁeChn
angi otensin-11-receptor bl ocker showi ng a bl ood pressure-reducing

ef fect, togBtheH s Vol2OHIBO O &- %dﬂdt &% Bolamshjal- o pngigtengin gg@?pcptor
for treatl ng coronary arterial diseases, would show a synergistic

ef fect agai blotkadeinFRRMREA)2HiEEfeals @f renimengiaiensingysiem ERac Ehpreesiqagad
are co-adm nistered at the sane tinme, they can antagonistically

i nhi bi t 2ackerdiohieculer fupgtivrsaliSapeiate, wilf BE8)61996k pA9EE9P he conpetitive
ant agoni sm of the angiotensin- 5 Il-receptor blocker and the HMG CoA
reduct ase i nhi bi tOthef mmahgpttiice effdcad]angioensdylewcepdor Wedwrs, fobhd g the
del ayed-rel ease conbi nati on conposition capable of preventing

conpet i ti vefisntcligeal aild)eirsvdeseridedigs thenfdlowidg padicationdeBelAmdeden et al.,
can neet the desirable therapeutic needs, because it shows a clinical
syner gi st i crRehdpesibctiviereffsgh dfheghasibinfidkdcoptopblodiude inftygenb ditibeiirs patients
whi ch rel eases each conponents at the proper tinme 10 to be absorbed
and met abol B didbetit AepHrop-tiy, Kadis he, w105 Y2)(290@N bagiIré sy LL a1 iadiope,
the two drugs. Al so, because the release of two drugs at different

times i30poRshdPréeiont ald ReliRardidtalst bptdiibidckair modiabgté mellitus, Am. J.
admini stration once a day at a specific time, it is convenient to

adm ni ster il?@er%k'g%ltﬁ)ﬁ@‘r%@%ﬂ (tus9),pnes8asi ng therapeutical ly

conpl i ance. However, a conbi nati on conposition, which can sol ve

such clinical pr Oﬂ@é@ec@@ﬁax@%eﬂéﬁﬁll l?&%ﬁtofi BERLP gﬁi en&ﬁﬁ&faﬁ BGudcBod bR

present invention, the probl ens, which can occur in pharnacol ogi cal

mechani s, - 63 %ﬁ' </ fiffioRY e%agﬁﬂlghﬁ&q@f ENY @h&f}{}pwat | OHr&RBR T ddeR)

enabling in ag % 1me ease, only onc€ a day, and such

et of L0 LG A JFGERRH B i oBLLT) SRRRAC s e

the 20 xeno ugs ecause t t hesi s” of

Chot oSt GEO! BfblayiEh YecRbBORRRAR: Mol Uhrculufor SoiT981 (1 B/(AARH 1y FoshQ659;

adm ni s ase in i'tor TR t A nlng

b th { I 1 { t

of 24 hour SE 1 TSR prEBERSa aﬂrpﬁéte?hﬁf%%% PRAGRSH AR pOobLan.
bl ocker in the fgvenl

ch .t hat t he ooy
bl ood press&Pect é’é‘@ﬁ@sce% OF Wgtmfﬂé?fef(’le ?ﬁ]%‘)lré‘?eéﬂﬁgr SERe rF%voag? }é\%{g&
shoul d be adnj ni stered i nin a re
si nul t aneoudd m%@@l?%gof%?ﬁr(iﬁl Qﬁ‘{ﬂ ﬁpégﬁle)"g ﬁ%‘ﬁ’tg %‘F{aeéré#ﬁ%and
si ngl e drugs. However, patients are opti Itaneousl t ak
o dr ugs. S8BSkRRl G B BRIProS B L ol PRI Ve st Seahd®
conpetitive inhibition between drugs on c%t ochrone P450, 3A4 %H épre .
liver t@0refatkovane bf rwdt 3208uphle 4r (H98hd- o2t nEragads eAttie o gbhronic
effects of the drugs Therefore, when two drugs are to be )
adni ni st er edngiptensin-1 raerptargeyerses eadefheliab disfunchien Heheropclsrasis ¢ izatation,
inhibitor at first and then to adm nister the 10
angi ot ensi n¥bl 108600 p-2B#dcker after a given time, but the know edge
of such nedication nethod is not easily provided to patients.
Furthernore, pati Asos itvidnewnl thatt angitensioH]-rageptor bigskess logh g¥Tlyreceptors,

el derly who are always poor and incorrect in the conpliance.
Accor di ngl y but drengraffeenA T neceptony, swhivh\hevertidetfests of inbititingsgbweh andetissue




will be nmetabolized in the liver to inhibit.the biosynthesis of

chol esterol. The 20 angiotensin-I1-receptor blocker, released 3-4
hours (prefveraidoss13®re than 4 hours) after the HMVG CoA pegidRiods6vsi05
inhibitor is absorbed, will be netabolized by the regenerated
cytochrome P450 3A4, so that it will converted to the active

nmet abolites of the angiotensin-Il-receptor blocker netabolite which
shows bl ood pressure-reducing effects. Another object of the present
i nvention i 8 H%8vi de a dosage formfor treating WO

2008/ 054123PCT/ KR2007/ 005405 hypertensi on, coronary heart dj seases
and r el at ed2k oiarastadins as JHYIEH ¢ riedictase a‘ﬁh@}ﬁ@fl gtk ibprmaceutical @t dhereof
bl ocker or pharmaceutically acceptable salt thereof and an HVG CoA
reduct ase i nhi bi tYmvagatn iih ankipise! ishénpsdchmdmedngingaagent. nwhishtisr mpg
rel eased i mmredi ately and the angiotensin-11-receptor blocker or a
phar maceut i agueptlnesed pmebi EIMGHGo4 teduaiese inhibitoss. eased sl owl y.

Techni cal Solution The present invention provides a lag tine

del ayed-7 el ease cUiniyistatin gsmvesQo stomghi inhibg, HMS-GaA reductasegwhidh srmogyerted
angi otensin-11-receptor antagoni st and an HM3CoA reductase inhibitor,
t oget her wi tch hyhanrBoetiyilglaiaiy-comzape aldl HMGiGpiAgntigtot mevalonate, thus
conbi nation conposition conprising: a lag tine del ayed-rel ease

porti on congtowshgthetelfectanfinbitatigy the produetimpif@holastérabimnhs tivasand Reducing
active pharmaceutical ingredient; and an i medi ate-rel ease portion
conpri si ng tohedddMt GpdpréeutibRsterol (WD) déveRs Be Acducly effddtd, sigvastatirnis.
When the drug delivery systemof the present invention is orally
adm ni st er eekcellift MMEreaiidy rRpotias dypdipiderhal 4n8 (eltRased and preventing
i medi ately, such that nore than 80% of the drug is dissolved within

1 hour, 1@ndathB@sdl@baaFarBbmidie, iBR@s PEcRES tHtoldh HER&Rh&T thd e F réducinfe
gastrointestinal tracts is sufficiently del ayed, such that the

di ssol uti onjgal&s#P 1&6@&?&5 HPedteroP 1dvelsadk m%mﬁl diRebtive Attt cBfodthry heart
adm ni strati on does not exceed 40% Preferably, the HMG CoA redluctase

i nhi bitor i aisf]a%»%@%@@dscaﬁﬁiﬁadmgﬁn@'éﬁn Bﬁﬁﬁ‘va??%ﬁg?'f piHI8h&H At $.ancet, vol.

di ssol ved w t hi hour, and the rel ease of

angi ot ensi n34J { pfgadqacker in the gastrointestinal tracts is
suffici entl33/ dg%;@ sugéﬁt hat the dissolution rate thereof up to a

25ref or abl .t nor el Aty LB Bl RS0, B ORGSR
the angiot engiyic |+ M0,20081 Q544 23RCTL 00 1005405 £ RRSRILs uting

subst anti al fy releas ter hou issolution
t he HMGCoA reduct i_nhi bi . Her.ei.naf t. t.h o N
W Il be desEPrnaioray dRek: rSeidcirEabicifi putief of -PRfdal HERLH oo

Conbi et o0, BLSPA! 0 ASSITES, e IR el Ehm MR BT
0 1ore TR PURD bt At BRSE5E B0 AR RIPALSI o0 A L

of this present_invention conprises, as active drugs, an_. i
angi of ensi nMeH-BHCHI oS b GokeR JMe! ATS%HE4 el DG RSe Clin MhpERaeeline:
both of which are affected by the sane cytochrone P 450 enzynes 10 in
which tBe dés4kad?d-301f erent rel ease rates, such that the

ant agoni sm bet ween t he dru%s can be prevented so as to reduce the
side effects of ehlsh aporgHMGEodcradegtase; inbibygrseripvatiatin et tieequendly
to inprove the conveni ence and conpliance for the patients. )

Her ei naf t er ssedhandpthe effiseesuini thatreatoatyi of spfospryheat diseaspoandof the peduction of
present invention, which conprises the angiotensin-I1I-receptor

bl ocker andthehportdliy Girhdthesd petvas ¢hrongh laigeacale winicaligald dseertiabed 109v;
detail. The conbi nation preparation of the present invention
conpri ses, a44:4883-¥889]ngredi ents, an angiotensin-11l-receptor bl ocker



10 and characterized in that the HMG CoA reductase inhibitor is
formul ated into an internedi ate-rel ease portion to be dissol ved first
so as to bwoabsmsiasl first fromthe small intestines, arc/kR®07/005405
angi otensi n-Hreceptor inhibitor is formulated into a lag tine

del ayed-rel ease portion, to be absorbed 3-4 hours later than the
HMG- CoA reductase inhibitors. 15The conpari son between the functional

conbi nat i ti f h i I i and. i
sim aglggs\{; E? 3@% ReCl befeie TRl Shhhdl B8, AR CPA Sepuctase
el ow. 008/ 054123PCT/ KR2007/ 005405 . | . Si 1
e ot ot PRI REX T & CEar e DBRonp BacReiagdol nh B b HeoteY

I nvention 1) Dosage tinme Adninistered maiply at abgut 7 a.m _, .
Admi ni st er etpma i Linhupity Ip{lammatienseaysing *gﬁt%é?nﬁseabp IpgyiAny Sipygstatn
conponents Di ssol ved and absorbed sinultaneously in the norning
Si nvast at i n.Sulm‘@b%ﬂudléd?@hﬂleé%@@ﬂéﬁc%tl9?44?.41’%13@%333}1 an: dissol ved and
absorbed at 11 p.m 3) prinme tine_period of antihypertensive action
Between 10 a. m avithvagiatin is 2 Bstonedascdcoppaynd hiahisainagtive byt isslinand it
day 4) Blood pressure control in non- dipper hypertension patients
Unsui t abl e Pfifenlyi enders dhe diver, di pyfdeh iyghangesnistcoretivatifsepntive Hilpydagryacid
high risk of devel opnent of conplications 5)Preventive effect at the
time (betweknbag lipidaetitigmacliors hFhiemgnaihiog mixstastetie tfasetmetabolized in several
ri sk-preval ence
steps by cytochrome P450 3A4 in the liver, and some of the metabolites exhibit a potent
lipid-reducing effect.
10 Simvastatin and its B-hydroxyacid are metabolized by enzyme cytochrome
P450 3A4 in the liver, and they are acting in the liver while they are partially released
into the blood vessel [see Drug Metab Dispos 1990; 18: 138-145, Drug Metab Dispos
1990; 18: 476-483, Drug Metab Dispos 1997; 25: 1191-1199].
Thus, when simvastatin is used together with a drug, which is metabolized by
15  cytochrome P450 3A4 enzyme, the metabolism of simvastatin in the liver will be
inhibited, so that the blood level of simvastatin will be increased. For this reason,
serious side effects such as myolysis can occur [see Clin Pharmacol Ther 1998; 63: 332~
'341; Clin Pharmacol Ther 1998; 64: 177-182; Physicians Desk Reference 2006 (Zocor);
J Pharmacol Exp Ther 1997; 282: 294-300; Pharmacol Exp Ther 1999; 290: 1116-1125;
20  Life Sci 2004; 76: 281-292].
Accordingly, when an HMG-CoA reductase inhibitor such as simvastatin is
administered together with an angiotensin-II-receptor blocker, which is metabolized by

the cytochrome P450 3A4 enzyme which is required by the HMG-CoA reductase

inhibitor, a special administration method should be considered.



of cardiovascular conmplications (1) Iflosartanis.adm nistered At 7
a.m, losartan will show the peak bl ood concentration from1 p.m,
bei ng decrwasesk/dsigm 1 am Thus, it is unsuitable for ngRHIPDPRELNS
hypert ensi on patients, who shoul dbenorestrongly controlled from1l am
Further, during the the prinme Time when the cardiovascul ar
conplication are nostly happened(between 5 a.m and

1lla. m)theanti hypertensive actionofl osartanbecones weaker ,

Si nvast at i nshoul dBapsc e isprihesis fchmiehis ther BT PRCOIE a@'i’i’éﬁn?ﬂfé 6\‘/%’5?1‘“ the
lipid netabolismis nmainly activated, Therefore, such two dru

shoul d be aeaflynpeaningedt has bpen weﬁmgdqsiuthahétatm%bﬁr%‘%ﬁtﬁieﬁgm @i)eaﬂy
Wien the functional conbination productofthisinventionis adninistered
at 7 p.m, sﬁth&s[smAnﬁﬁrWiS¢1¢Ib’E“ﬂ@m§éée&iﬁi&2§tCmﬁagha@‘iaﬁ‘?}é@%ﬂqﬁ 3&aml
suffici ently act at the time when I|p|d synthesis is active. (2)
Because | osart an Hrebleino$ alimpds natieh énecapd i nto the liver at 3-4
hours after simvastatin is rret abol i zed by enzynmes in the liver,
losartansis al so Kuisf dledadnt well rebebothilz ¢t lappleatigmeed | aimibistratiope pf and
rel eased into blood, so that it can exhibit a sufficient

bl oodpr essua@membimthgeépftcﬂcblbckenaagmhqnpdth lay pEMGe Ged oredpcddse einhibitor are
showi ng an increase in blood pressure at dawn, and at the tine
(between ri sivigtagshs1ora e )irdagydnngoft kRerdidvascubt dissasésopnéntenalf discases.
conplications. 6)Interaction betweentwo conmponents Conpetitive

bi ndi ng ConpRisichdry @hbi AsHMG-RECRUSQaseighibiter sucirposisnasatarie usel ogabet
si nul t aneousl vy, they are netabolized by the sane cytochrone P450 3A4

enzyme in t kemld 8§ whthds ibidbolERIBY tieldykRhionRI 430 OAU 2AZRRS heahétebolism
Because the two conponents are released with an interval of 3-4

hours, ghey Qnﬂz%tatﬁpﬂlptﬁ& Gvi il RARKLALD) RladinB toB aleJakei thy blood level of

cyt ochrorre P450 3A4 enzynme in the liver and are sufficiently

activated i Qi Galid v &for hiSHEREAT AP A4R0sudMs myblysls! caRBEE Bebdias biche

sinmvastatin to an active corrponent and enabl es "acti ve sinvastatin to

act in the écY%rnot well ghcgwﬁ GHEASERe Hien ﬁ%'dY&ésXvﬂlfouﬁ%&dg\i%dg%éﬁ fagd by

nore than 4 I eSS an end | es active losartan to exh

ant hyper tensi or IOl Bl 8funieg YR 0 %&?@asgflﬁcﬁ@trﬁ;k%th@fﬁ%%' hetd

above, the pr esent’ IHventro provi armaceutical 5 conbination

desi gned _ba gffg?g?'lg Qrgﬁgmf 6(?{ %‘c@{mls{}?u@%e&%{ﬂd% daq"%lcfeg E;gfﬂ'n Zi ﬁgwever an

t her apeut i ¢ & eventing or cing s fect

whi ch can occur the co ni s rat f .t g larl
conbi nat'Pon aB$‘8fTB§F bsFecenipts bﬁoﬁg%n?lf 0 %ﬁ%}r ?gés}%agés%%cﬁ'hﬂtlap pamcu ay
i ngredients, an angjaqtensin-lI|-receptor M GOy
reduct ase i APRABRG 6‘?‘{ SNP4I, %" tfeflégfeé‘ff‘bﬁ ?5? egﬁﬁ%mgy oo e shicgts
enzynmes. At the sane he corrbl on r f erent
tine del ayeéu‘ilbfi%é@@%‘%&* F?ang%d{l‘F]@a‘FaI“?/ede IIbﬁ‘t &BH‘C‘&E’E& Steérjlﬂt fé)sal{ %gﬁin@tg
can control the tinme when the active in |ents

body, such tsiayastaga ﬂg@%‘\/@mﬁ%@i‘@diﬂé‘ﬁlﬁ@ng’ ‘f}g%[’gléo f‘%@eg} ?Ibzpﬁn e
times in body. Accordi E‘g‘ﬁ t he combi nat i on oduct OﬁI th§| S i nve

i s more useflis beeruphschawofogs bae cagh ‘iq’fﬁlétég’“o %?%WPP%‘ gt ﬁ&“eé%‘ﬁtﬁ’o
terns in the prevention or treatnment 15 of hypertensi on havi

conpl i ca0i on such Savvastetiisoroagly intabits e canwFiPheRivHy to B}ﬂ"aﬁ‘i‘?é? §’f BIIMG'
renal di seases, netabolic syndrome including insulin resistanc

di abet es or Gufedédabeses-hydwrparnehylehtarylireeriyme A FGELoA) to mevalonate,
co-adm ni stration of the two drug conponents. Also, according to the
present i nvehtsd siowitgh theceffstsnait inbiviting the preduatien of datlesaol Mathe tlyer and
drugs have different rel ease rates. Thus, the antagoni sm between the
drugs and theduchtgdoﬁrfdeemtﬂlpm@rctdimclmimolc(hHLH@ lprabvent ed or reduced

and the synergistic effect of the drugs can be obtai ned. In
addi tion, accor di IRgr tiiesth ecapsre pidtredueitgneffeeh , silmisstationdhionldt 4chnn b liver




The advant ages of the novel conbination preparation of the present

i nvention over the sinmultaneous co-admnistration may be sunmmari zed
as in Tablwodossalsoms 5 [ Table 3 ] The novel conbi nati onpgReéGH 008505
this present invention has the foll ow ng advantages And benefits; 1)
An excel l ent effect of |owering blood pressure. 2) An excell ent
effect of |lowering synthesis of cholesterol... 3) An excellent
preventive action. agai nst .endothelial, dysf.unction om pei nqg, . .
wor sened 4) MeARVR5 g’ﬁ‘h‘fas@i”? Bt k'ﬁf'pzlsﬁgqgly‘i]ﬂabfs atbﬁ(érg?‘fi)é?mft %aﬂgh{ntesnnes
preval ence of the cardiovascular risky c lications. . 5) An,

excel | ent ePpqcaiginispatiqneand sotars fhe 1%‘1‘?%; aﬂgg&“ﬁ’% SSPERESS AR AR iy Bpe by
patients. 6) Significant reduction of insulin resistance ig . g
hyper t ensi vevtashagiae 8450 344 imgheiver. grd Srenactsdn thy 1hen. A5A Lt me@oelized i e
patient instruction on nedication, and realizatjon of the right way
of nul tipl eliprresed eprrish fase fesdlive. DER Fempining swavapiatiny Wish ppgnot beg
a di agram showi ng the conparative dissolution profiles of a |ag tinme
del ayed- b el awtabolized hyl eytdchronest P45y meves inieakloed forreagh, thp sthels body, and
Exanple 1, and the |osartan and sinvastatin conponents of single
drugs, Cozaitracequnémnbbr zZbowtr (% )of the adwimistaréd giSyyasselps. A% @ereasq i the blood
di agram showi ng the conparative dissolution profiles of a lag tine
WD 2008/ 054 IR 8IPGIT sikRAG0H GO 40 Sodedctipre dvithethe atberapantim dffstt ofhindibiting the
| osartan/ |ovastatin, prepared in Exanple 9, and the |osartan and

| ovast ati n emdpaivanifsholkstsiohdueratiren gwansGbatdbe (isk) ofanadsive myopatiiey, suchsas
control groups. FIG 3 is a graphic diagramshow ng the dissolution
profiles of npsBeR) whith GrthesiBé effdt ofdikvabtatia, ia figthephicreasidagr am show ng
the dissolution profiles of Exanple 4 and from6 to 8. FIG 5
is a di agr am show s@rthi)@fieorgrarnat ifven t sHhall iitestines) entetsl tesliodr. aAlpagion
ti me del ayed-rel ease fornmul ati on of |osartan/ atorvastatin, prepared

in Exanpl e }Qyreoélrd&8edl thid B LA TheRBmMaSTUnVAEYA dshrtAONPROEB] $hioh then
singl e drugs, Cozaar(r) and Lipitor(r), as control groups. FI G

6 is a di agrapshavinen hok GAPREERM MDIHdSHiiat ihedr, PrIafwdves tef remainig
ti me del ayed-rel ease formul ati on of |osartan/sinvastatin, prepared in

each of Ex agplltﬁ)ﬁ i fheBBSizd by 36 eﬁi}(&e’)s,%?ﬁfch%ﬂlﬁﬁogmﬁ Baul i the liver, so

conponent s st ngl e drugs, "Cozaar(r) and 15 Zocor(r), as control

groups. as t& & cthn%eﬁ diglfodio%‘%‘gaﬁﬁg%az%g{gi?%iﬁ s&@i}p@%fé’ﬁ\ievﬁeﬁi)&ﬁ@' (LAY

profiles of 'aTag ti aye ornmul ation o

prof | es of i ease Formlation o
| bosar tan HHRECREGLL upRh AR BT hed ol aRgh oI UGl Jou

Z , | . .20F : | |

ol i cal st g Podh pREHESoa Aoy br el iR B BUIRA MR LR
f tolic_hl ood bet d | d y :

o aph i agPANSITBWESTHE o SATOHEC S Cosplohly Sl dpabofeo
d indicat th [ f .di [

dosage. ot naent B oTgnt ooy @ ey bl SRGnLs AV A RE B of

results of Test Exapple 8 . and.indicates.the conparigon.of hl ©00d
pressure betQEH él%tgg’@glcnﬁ‘ﬂg ve Oﬁ?}} thrR?@HP St %ﬁgwﬁ{jvagﬁatﬂe 2oftfe
phar maceuti cal conbination conposjtion of the Opresetlﬂt ,nvention 5 Th
conpri s&d: angtehglite gxbitile Phy@mcelepealAc B MRS OHRS ey h‘@t osartan. Lhe
angi otensin-I1-receptor inhibitor or a pharmaceuticall ccept at?jl e ..
salt and phalepdcexatetion rate isceOfralyimin &rdpssrtamard SQmg/mm hﬁ’éﬂ?%‘éf oxylic
rel ease portion conprising an HMG CoA reductase jinhibhitor (i)r a .
phar maceut i qaidl (getivedussebobife), sgeesting thab e aghive TelahalideShonsias r sxcretion
wherein the two portions are physically separated or divided from
each ot her, rscindtthestplasien importedt Wleigsnaigigining ke lgngfastinhictipp figse
rates. The above-described imedi ate rel ease portion and lag tipne

del ayed-rel ease pdrdm chiscprinbef efevodika simvesistinoand fleserten arq administered

10



15can be conpressed into a tablet or filled in a capsule. Thi s
pharmaceuti cal conbi nati on conposition of the present invention

exhi bi ts advanésageass effects, when it is adm ni stered hel/kRa07/50s50sM
and 10 p. m once a day. The lag tine del ayed-rel ease portion
of the present invention conprises an angiotensin-I1-receptor

bl ocker, represented by losartan, and a material for controlling 20

t he rel ease of . the an&i otensin-1II -rece%or bl ocker, the rel ease
control | i ngsimwtansoaslyFhe ngloa’“&%?fﬁ}blﬁ’@ﬁim Bf%¥tted froman enteric

pol ymer, a water-insoluble polyner, a hydrophobic c m{,ound and a .,
hydr ophi | i ¢ pol yrrsimysfiatinepagy a‘é@nﬁlffb‘%ﬁ‘i‘eﬁﬁsmﬁ%ﬁritﬁ? st he Pagettivee
del ayed-rel ease portion can be used in an anpunt of 10-500 parts, by
wei ght baseinhgntiongstysesn the fyo disigg i the divarig iio be happauing and twp theportion”of
bl ocker. If the amount of use of the release-controlling naterial is
bel ow t he r sithvesatis, ihicholias niabbeea mepsabolirzeddurayérchenata R4S, @ﬁ* bg releaspd into
rel ease-controlling, and if the anount of use of o

angi ot ensi nblobdeitepswt iblredicore theceffat of Hhe FPHErCOA reducidse tinkibitian gad
the drug release will be delayed, and thus a significant clinical

ef f ect cannatcrdaging theafisied! sidd bifectnt dMeéaowpidd, \thke convangioneofdogartan toalosartan
m xture of two or nore selected from pol yvi nyl acetate phthal at e,

met hacryl i ¢ cabbxhlicogid yaveive mdigbabticey yitl oy Inbikitay lacé | theleffset qfhlokeatantvei]l
shel l ac, cellul ose acetate phthal ate, cellul ose propionate phthal ate,
Eudragit L agidedkudmagiféreSif ths efedrugsl atessilyllanenysdy opydmitidiered ehdyudanset
pht hal ate. 10The water-insol ubl e polyner may be one or a m xture of
two or noresgal @6 eptirhdlosded bysausy the@catagbfize pauhysthtrhe¢ Ylydchrome P450
copol ynmers, such as poly(ethylacryl ate, nethyl nethacryl at e)

copol ymghs i RRkMcesThBIe! VepdrBnentRIfNMEdiomE, NRdiayh alifivasich updated 2004
tri met hyl am noet hyl net hacryT ate) copolyners, ethyl cellul ose and

cel I ul ose aggfaf ;) Which are pharmaceutically acceptable salts. 15The
hydr ophobi ¢ conpound nmay be selected fromfatty acids, fatty acid

esters, fatty acigxg}l]@g@@*ﬁormxes and inorganic materials.
y be

Specifically, it one or a mxture of two or nore selected

from fatty acids é?)r/ cBﬁB{nXtSi@f:i ﬁ;eﬁgfcgr‘r or! r]ﬁ'}p%‘lﬂ/;i) SHr)b6ET Wisease  conditions,

pal m t ost ear at e, cery ear at glycery ehenat e, cetyl

palmtate, glyceryl € g st j e i Yandotlsialie RS
i ncl udi ng cg?%élll%%?nyﬂ%gq%gégh%fﬁh@%%% %@5% 83@1‘:}?’*‘%&?}‘“ (ralglryl SlaI coh%HI ;
waxes includin rnauba wax e nd m crocrystdline wax; and

i nor ganiqg n&koég?rgfa" Veﬂ??&'ll ﬁ%ﬁgﬁsdect)%ﬁef?ﬁ&%sgeci pi tated cal ci um carbonat e,

di basi ¢ cal ci um phosphate, .zi nc i d It apiu | € 1. i

bent oni te, nont nor‘}?‘?rﬁgtfﬂnt% Pﬁ{r?at \?gélbc&ﬁ?n #?ée\ﬁyd rg%/gﬁil %%i gm%lg%s}n{\;’rm ertrtg)f/1 o
sel ected from sacchari des, .cel.l ul pse .derjvatives,. gu r [

ol yvi nyl  ddrrser meatssaiosenh e JRuriaE chSrotERun® STTBrONE lerase
derivatives and carhoxyvinyl poJyners. cificall it . e on r
a mxture f r@wl@ﬂmqg:ansmawﬁaﬁgeqeﬂ@r G’E\%ﬁﬂ L@%?‘?[F'? # dessTibe etfébt?el i Sabfd
dextran, pectin and ﬁecti n derivatives, alginate, polygal acturonic
aci d, xyl an,angiptepsindkiacerior iedksT nogal act an, 5 starch, hydr oxypr opy!
starch, anylose and anyl opectin; cellulgse derjvatives jncluding. .
hydr oxy@#0opy| net hintersalional Saient Ryklicatigih NepyfO 09(3?/379%%&&01%%? &Vﬂ'@f’mﬂ
cel lul ose, hydroxyethyl cellul ose, methyl ceIIuIQse,.carbOXégﬁkgél

cel | ul ose sdikrapy ofrandiddiGrEebpypductase Ipititer prl sengitensiH-resre er for
and hydroxyet hyl net hyl cel | ul ose; gums including guar gum |ocust bean
gum ,  t r agadseatig mamesyrageenianludiag Aypetepsion angtheresslerosiium  gel | an
gum and xanthan gum proteins including gelatin, casein and zein,

pol yvi nyl deri vat intesational RatentPupbitajivn Npl WAD 89hEI60 disslopes,a epppbination use
pyrrolidone) and pol yvinyl acetal di et hyl am noacetate; pol ynethacryl ate
copol ymer s igfatdivhstaginpokastany iridsanat frelcvajdaetore for reducing bloo pressure and lipid
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rel ease portion containing diluents, binders, disintegrants,

| ubricants, stabilizers, colorants and fragrance, and are preferably
used i n anwemensik 100- 3, 000 parts by wei ght based onpdfRrfefdE103Y
wei ght of the HMG CoA reductase inhibitor. Wthin a range not to
inmpair the effects of the present invention, as pharmaceutically
acceptable 5 diluents, starch, mcrocrystalline cellul ose, |actose,
glucose, mapnitol, alginate, alkaline earth netal salts, clay,

pol yet hyl en@vﬁlﬁﬁﬁ‘iﬁeﬁé‘i‘?& aB@E%{FIEi TR f?di‘@’aﬁﬁ?a?’be used. Exanpl es of
bi nders may include starch, mcrocrystalline cellulose, hi ghl .

di spersi bl e sil i caternasiopaliistent Publicadon Noy gy 9&%%@‘1@15%%&0, mBé'PW [
pyrrolidone, hydroxypropyl nethylcellulose, hydroxypropylcellul ose,
nat ural gunPf $in iCoAyuRiuctasp ophibBae aah Am engateain-reespigr blogkest for
di sintegrants may include starches such as sodium starch glycol ate,
corn st ar chimpeviag dliabetie ahurppatiye|spediftals dmproyinghnasye poydivelasdveledty cmd
clays such as bentonite, nontnorillonite or veegum mcrocrystalline
cel | ul os®2, hewe blobd flowun pafentsifiosnypirap dladetes. ul ose,

hydr oxypr opyl cel | ul ose, sodi um al gi nate, cross-Ilinked cellul ose such
as croscannel | oselngouitionyl Rusers Paibbiéntias Npu dW 0627 2% distlosas zycombiadion
crosslinked polyners such as crospovi done, and materials such as
sodi um bi caleeipat & dmvestitin as ani MMGHGeA eredicsisatislgbigort sndraglmixartars @sl an
alone or in a mxture of two or nore. Exanples of l|ubricants may

i ncl ude t al angicregsieHindtepsdire Bloakee, foal thal praventiat alr Stahaertt of canddvasslar,
calciumor zinc stearate, |lauryl sulfate, hydrogenated vegetable oil,
sodi um benz gatiRpularehtymimendry br feustatih®s. gl yceryl nonostearate and
pol yet hyl enegl ycol 4000. 20 Exanpl es of stabilizers may include

ascor bi gpaci d, Ci kftdrfatREalPatddt PBlIRENRANS WODEYR0DSOdisclodesih Bilateed tablet
hydr oxyt ol uene and tocopherol derivatives. In addition,

phar maceut i ¢althypRe&RIBh 3P HRatBREl b1 MRBoviShSL! QElibMNbERY, Pudfibifary or renal
fragrances and t%e | i ke may be used in the present invention. As such

addi tives, @Ef0E" YRR donfifiseelslniy056n At A CﬁM@aLa&&'x%H&tésedigHiiE}]tor, and

colloidal silica, nmagnesium stearate and the |ike were use

Exanpl es of t&rﬁ%aﬂ%n?%s?%ﬁe é&%ﬁiﬁt@mﬂ—ﬁ[}m Wr tidiRerS CARE dRk1ctRELIRyRRA Mhblet is a

i nvention is not ereto, and said additives may be used in

conventi onal iy > \Mi‘l'cﬁ Qirﬁ@a@taﬁ? Tzﬁ&' hd RN A Eje?i'%nl Gangé(uslwfé?&séilf bhd gd

. C
inthe art. ?n sal ormul at1 on, necessary, m coat i ng Iayer

may be ¢ Eg ﬁmnﬁg gncoitl Oe%t t%ﬂlingf&e%; d%i’%rén@%n? fthet H@vei meﬁttive g(t}'fg%Pti CE'f’ethE 'ﬁ?esent

novel at 1 on preesent 1 nvention conprisin

may al o be B i vREn o VEr- AR TRk T, fleh dh Ui
| ayer, and if oat L ng. | r is forned qn.the surface of the .taghlet
contat ning Sl Ga%in B divet.not %eBR Wt G WS et Al Vifhe
stability of the active ingredients c be further ensured. 10 The
coating | ayd¥s Q’&ﬂ og%‘n\a@?ﬂ@g‘ tg‘ff%‘f’ﬁ?l??@‘g@&_o Ee U3PPIgRTYC ?fgtohg’an%%&??télaal
the t abl of RAJERStefoux e veroraion T FBUSH HErBUCMEET [ AEEGoA
bed coating nethod and a pan coating nmethod. The pan coati n9 t hod

i s pref @ abksdugises) . inlifitor; di W | angwtensignlpeeeptgr nlackes A é%‘gEE?Pquﬂdly
agent, a coating aid or a 15 mxture thereof. Specifically, as the
coating agedntrodncadriata thetlivey theyeatabolipras dherepf byxevincirasae Bh0 34 gl de
sel ected fromcellul ose derivatives, sugar derivatives, polyvinyl
deri vati ves compstisive, sk thugtee HMGGod redyctpse inbibifor will bagelesed dyartilond
aid, one or a mxture of two or nore sel ected frompolyethylene
gl ycol , et hytithoed beihp setabglizademi Hediver. i {Tan isnthei Beivel saidrvptant pubiqations

phthal ate may be used. 20Wien the coated tablet is prepared, the
coal i ng | ayéevd moplemt én thiat theidCuedl réductase iahidiion, whichzhsuld Heypeighiotizedd
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WD 2008/ 054123PCT/ KR2007/ 005405 using an oscillator, and the granul es
were dried in a hot-water dryer at 60 'C. After conpletion of the
dryi ng prowesses/siies gr anul es were sieved through No. 20pIHER®07/005405
But yl at ed hydroxyani sole was m xed with the sieved material in a
doubl e cone m xer. Magnesium stearate was finally m xed with the

m xture in the double cone mxer. 5In Exanples 2 to 13, inmediate

(1352 OGS B0 U SRS BB B AL e sl
oDl 19, S0 R i 0B SR AT PR B 0

| osartan-containing core tablet as a core |ayer and the sinvastatin-
10 cont ai ni FgvegabEdifsapctaholitss, Wchmay s3nse MYRRAIRGNI | e,

hydr oxypr opyl cel | ul ose, 2910, titanium_oxide and talc vver% di ssol v?(
and di spersed in 13phgimple combization preduet aygvelk ngs e afardliqus todes
prepare a coating solution. Said dry-coated tablets were placed in a
Hi - coat e? ( SBONZEMiveseysokgrenm Breridiuplicasion Nao 2800 700244 4wwpt Feiacked, because
tablets were then coated with the coating solution, thus preparing
dry-coat ed itatlhtes . a Jimplecambinationi4 to 17: Preparation of 2-phase
matrix tablets 1) Preparation of |osartan |ag tine del ayed-rel ease
granul es To prepak bigltosaddard kagbinatie aelbinatida pebabimetoghaprateatinvention
Exanpl e 15, losartan potassium mcrocrystalline cellul ose,

cr ossl i nkedcqoprses iyl HYVIG-GbAdmdectasedarsloati engicthsin-ildecapéoreblstkey @od is a
t hrough No. 35 sieve and m xed with each other in a high-speed 20

m xer for Snotehudewslobmerir pathe frstrititiiclr eTheMeanbaticd, product of the present
hydr oxypr opyl cel | ul ose was di ssolved in purified water to prepare a
bi nder 39l utrivemtionldiables Bafrofsid ¢timpeRemas adibeidhe highbe phartiavslegicalletfott
was then kneaded, granulated and dried. The dried material was placed

in a fluid zed chedediRat BE . sidd affvddi dfesack elolipoaa, abRhamey (o329 Hede yiwo
group), cellul ose acetate (39.8% acetyl group) and

hydr oxypr opyb&gbderls@sSsiNBigeol¥ 200B4iNeA4423PCT/ KR2007/ 005405

di ssol ved and di spersed in 220 ng of ethanol and 980 ng of nethyl ene
chloride to prepare a coating solution. The dried granul es were
coated with the coating solution in the fluidized bed coater (GPCG 1,

datt, Cer JEnRERRAN | Ng | osartan del ayed-rel ease granul es.
51 n Exanpl 2??%:}1?8“&6 aﬁd 1% del ayed-rel ease granul es having the

conposi tLons and contents shown i l.0W were prepared
accordi trllg to the sanme nethod as de&ggl?lphgﬁoa@gve. 2) Preparation of

simvastatin i rmed(i:at el | 835695 Ssrat@nPr epare simvastatin
i mTedi ate rel easr%%ﬁ%em-m%bl e 5 be! ow, 10 .
Simvastal i oM o BEINGHEN IS Soli QRG: R I AR el BESUSHGV RS e

t hrough No. 35 si each other ’n a Speed mxer.

Meanwhi | e, hyd cel.l ul d citric acid di ssolyed |
et or o pr A BRI G0, bR, Do o RS e SR ol

m xture. After_ kpeading, the kneaded nuferj al s gr,anul.ated thro

N TSR B o R A AT s S SR
hot-water dryer at 60 'C. After dﬁﬁ%i ng, the granules yer e si eved 1

t hr ough 2Ro. 99 asfivs pharmageutical ingredignts, frop &, BRarmpsalegtcal (TR TRY play

hydr oxyani sol e. 3) Pgst-m xi ng, ,tableting and atin . Th .
above- pr eparcadh f‘ty)saf i@m@ww@w% cHad ﬂg?%? °153Hcfg§1fﬂ?ﬂ}1§§‘k 3{’?? grovide

i medi ate rel ease granules were mxed with each other in a do till?e
cone ni xer . clinisalzxynergistioicffesindy Peivgrach toheassdaztcthe Gmecuiea el 8§F rTUER
finally mxed with magnesi um stearate. The resulting m xture was

conpr essed ienhibits ahdsbt eptimealiyg pharmecclogical agffast. i nfpnitc Moie quWRbPg30f the
Sej ong Machi nery Co., Korea). Meanwhile, hydroxypropyl nethyl cell ul ose
2910, hydr oxymbipiidrc erddubio semprisinga an (angiosnsie-Thrrgentel glo\ﬁ}éqfear@i HMp~ed

d
of
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WD 2008/ 054123PCT/ KR2007/ 005405 In order to prepare an HM CoA
reductase inhibitor layer, in Exanple 9, HMS CoA reductase inhibitor
si nvast at i woa0ek/@xespi ents i ncluding mcrocrystalline catlkk®eB003508
D-mannitol, were sieved through No. 35 sieve and m xed with each
other in a high-speed m xer. Meanwhile, hydroxypropylcellul ose and
citric acid were 5 dissolved in water to prepare a binder solution.
The bi nder sol uti on was adde o the m xture, whic s.then kneaded.
The kneaded!$fH¢'a%s hibige ‘%F%ﬂtﬁ’ﬂ?‘éﬁf“’c"h%ﬁh@ g\gme fgggi\:l@%eaﬁ%fer‘f PEY 18
oscillator, and _the granules were dried in a hot-water dryer at 60 C
After dryingpplieddo gpa sempenepeind Rhagpargdyyiciydniarmesokinglcs of iy drugs
sieved material was m xed with butyl ated hydroxyani sol e and starch

gl ycol at e sextiadinsigd dorftheaimengistic gEerta by awoidingthg adtlagamisnsindhe BYS: i n a
doubl e cone m xer. In Exanples 19 to 27, immedi ate rel ease

| ayers havi ng theThomprseitt ingersioangovider e rpharmansiical romyinetien propagtien,
were prepared according to the sane nethod as descri bed above. 3)
Tabl eti nf amdichoeemprised S5eh mugiviehsiy-drreceptireblogker nandh am gHVIARCo 4 7Rductase
Sej ong Machinery Co., Korea) was used. The sinmvastatin-containing
conposi t i oninkdstopl aded mnstasuvitablet fop dhw prevemiaieand anamehie of sauiavaseular,
del ayed-rel ease | ayer conposition was placed in a second powder

f eeder. The cadivpolsdnany pulmoridre dresddr disemee it angteladsesyndmne: toabhatls
in conditions in which interlayer incorporation could be mnimzed.
Meanwhi | e, 28istinde patieptsapy babinbyshgetled bditei2Aidhetes or prediabetes.

hydr oxypr opyl cel | ul ose, titanium oxide and talc were dissolved and

di spersed in 64. STRpREentihian@in @heks 16 a ZofiBinafiorptomidsitidn Wi e angictensin-
prepare a coating soFuti on. Said tablets were coated with the coating

sol uti ongi N Rrebkk@abRIckér SR IQNIMERIOBAY rddaciicN RilibifeD. . THAM &a)thé Qprésertm
a coating layer, thus preparing nultilayered extended-rel ease

tablets. WQ2008 P4l 3P GTAKRZRAVELDA4RS For ol AsmidBtraineh, 28ich is most

Preparation of capsules 1) Preparation of |osartan lag tine _
del ayed-rel %ﬁ%l&f&@ﬁ fily slyﬁergxsh@ AEAE bf ERBMAPA B d RSB fbdyadTt bthE:

del ayed-rel ease gran anpl e 28, | osartan potassium

m crocrystallj ' rRLibAONS) fach
ot um ol o115 HE e E R e BBl AR ARl R G s ach
other in a hi e 1 I 1 ] :
Meanwhi | e, ﬁy h%)%;apsg)gpy ?élﬁsglr%g’eﬂ\ﬂgg&gﬁggglc\% mﬁjgﬁl??gft i)f%éér ]\%gliag?uutcg
prepare bi,nd sol ut.i.o h € s then added to the m xture. The
resul ti H-g PSP %“I%%%"’:E’a%égg?m&r"a ul ated and dried. The dried

gig?é't e 32% 10 Aol ?faﬁ‘?: ?Lﬂ,driséq%%ﬁ? 31?‘3‘5%%% i éﬁ?%%%n%%éfﬁéﬂééﬁé%)
. : i in 22
and 950y GPISRER Ay BSnCH e o § oS el Eiehl g e BPuBieofts 18R

granul es were coated with the coating salution.in the fluidized,b
coater (GPCHVE @ tatl?h%’égﬁfﬁﬁ’}’f?t“ferﬂﬂgagﬁ?lé‘ﬁéw‘ﬁd) ep%eéeﬁg?raﬁ?z?ﬂﬁas ltnﬂlﬁeeﬁger’
del ayed-rel ease _granul es. 15l n Exanple 29, losartap_lag tine

del ayed- r el deseffest aheachof s HME-(Ra fég'?ﬁf’é% ineber A0 th&)ag‘g@ﬁps@ﬂkmeﬁt?{
Tabl e 6 were prepared according tqQ the sane rre%lhod %S descri bed, . .. .
above. 20 prolgskeragandhe Bexigizara3ndihersidenshisgispidhe EMGLoA Fedneipissinpifitor
order to prepare sinvastatin inmedi ate rel ease granules, in Ex

28, 20 si mvase alsp e raduseder Thsait mayebecrhighlygyeferble methad i haye t G-
sieved through No. 35 sieve and m xed with each other in_a high-speed
mi xer. MeanviuA edudissgrinbibitorapy theangioteosin-Tarsgentorireleased i diffopentdimes.

di ssolved in water to prepare a binder solution, which was then
kneaded with the fhat is; 6t wihelksbyatedd fhrosgh alinigalsstydigh thah (el ush ob b
No. 18 sieve using an oscillator, and the granules were dried in a
hot - wat er drapgibteatindDrécEptorblbeiter clamyihgs bimod piessdrerefiuging gffpstotoaeher wile

14



6 78 9 10 lag tinme Del ayed- rel ease. | ayer Losartan potassium 50.0,
50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 Candesartan

Tel m sart aWwo 2008/054123 PCT/KR2007/005405

10

15

20

the HMG-CoA reductase inhibitor as an agent for treating coronary arterial diseases,
would show a synergistic effect against coronary heart diseases. However, when the
two drugs are co-administered at the same time, they can antagonistically inhibit each
other or can cause side effects, because the competitive antagonism of the angiotensin-
II-receptor blocker and the HMG-CoA reductase inhibitor for hepatic metabolic
enzymes can occur. Thus, a delayed-release combination composition capable of
preventing competitive antagonism between drugs in the 1i\;'er is developed, it can meet
the desirable therapeutic needs, because it shows a clinical synergistic effect through the
combination product of two drugs, which releases each components at the proper time
to be absorbed and metabolized in the liver so as to avoid any antagonism between the
two drugs. Also, because the release of two drugs at different times is possible by taking
a single formulation for oral administration once a day at a specific time, it is
convenient to administer the drugs to patients, thus increasing therapeutically
compliance.

However, a combination composition, which can solve such clinical problems,
has not yet been developed. According to the present invention, the problems, which
can occur in pharmacological mechanisms, can be solved by administering a
combination composition enabling intended lag time delayed-release, only once a day,
and such that each of two drugs can be released at the optimal time based on the
xenobiotics of the two drugs.

Because the synthesis of cholesterol actively progresses at night, it is most
effective to administer the HMG-CoA reductase inhibitor in the evening. Also,
because the angiotensin-Il-receptor blocker has a duration of action of 24 hours, it is

most effective to take the angiotensin-II-receptor blocker in the evening, such that it is
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active in the morning when blood pressure reaches the highest level. Therefore, the
two drugs should be administered in the evening, and patients are likely to
simultaneously take the two drugs, which are separately present as single drugs.
However, patients are opting to simultaneously take the two drugs as usually prescribed.

Such medication would cause competitive inhibition between drugs on
cytochrome P450 3A4 in the liver to reduce the effects of the drug and to increase the
side effects of the drugs.

Therefore, when two drugs are to be administered, it is mandatory to
administer the HMG-CoA reductase inhibitor at first and then to administer the
angiotensin-Il-receptor blocker after a given time, but the knowledge of such
medication method is not easily provided to patients.

Furthermore, patients who would take such two drugs are mostly elderly who
are always poor and incorrect in the compliance.

Accordingly, the present inventors have made efforts to solve the above-
mentional problems and performed clinical tests for comparing the simultaneous
administration of the HMG-CoA reductase inhibitor, represented by simvastatin, and
the angiotensin-Il-receptor blocker, represented by losartan, with the administration of
the two drugs at different times, in order to develop a drug delivery system designed
such that the release rates of the drugs can be lag time delayed based on the absorption
in body, metabolism and action mechanism of each drug so as to prevent the
antagonism between the drugs, thus preventing or reducing side effects, and such that
the synergistic effect of the drugs can be maximized when they are administered
together. As a result, the present inventors have found that, when the HMG-CoA

reductase inhibitor and the angiotensin-II-receptor blocker are administered at different
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times, the onset and safety of the drugs are significantly improved compared when the
drugs are administered simultaneously.

That is, the present inventors have found that, when the combination product of
the present invention is orally administered, a clinical synergistic effect of the HMG-
CoA reductase inhibitor and the angiotensin-Il-receptor blocker can be provided, and
the competitive antagonism between the two drugs can be avoided through the lag time
delayed release of the drugs, and can maximize the efficacy and can minimize the side
effects of the drugs, and can improve the compliance of patients. Moreover, the
combination product of this present invention is a single tablet for once a day in the
evening.

It is the object of the present invention to provide a drug delivery system in
which the release of one of two active ingredients is individually lag time delayed so as
to provide pharmacological advantages, as well as a preparation method thereof. The
dissolution of the angiotensin-Il-receptor blocker is delayed for 3-4 hours of initial
release, and preferably for more than 4 hours of initial release. When the HMG-CoA
reductase inhibitor is released ahead of the angiotensin-II-receptor blocker, it will
absorbed in the small intestines ahead of the angiotensin-II-receptor blocker and will be
bound to cytochrome P450 3A4 in the liver, so that the HMG-CoA reductase inhibitor
will be metabolized in the liver to inhibit the biosynthesis of cholesterol. The
angiotensin-I-receptor blocker, released 3-4 hours (preferably more than 4 hours) after
the HMG-CoA reductase inhibitor is absorbed, will be metabolized by the regenerated

cytochrome P450 3A4, so that it will converted to the active metabolites of the

angiotensin-Il-receptor blocker metabolite which shows blood pressure-reducing effects.

Another object of the present invention is to provide a dosage form for treating
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_ hypertension, coronary heart diseases and related conditions, which contains an

angiotensin-II-receptor blocker or pharmaceutically acceptable salt thereof and an
HMG-CoA reductase inhibitor, and in which the HMG-CoA reductase inhibitor is
released immediately and the angiotensin-Il-receptor blocker or a pharmaceutically

acceptable salt thereof is released slowly.

Technical Solution

The present invention provides a lag time delayed-release combination
containing, as active ingredients, an angiotensin-II-receﬁtor antagonist and an HMG-
CoA reductase inhibitor, together with a pharmaceutically acceptable excipient, the
combination composition comprising: a lag time delayed-release portion comprising the
angiotensin-II-receptor antagonist as an active pharmaceutical ingredient; and an
immediate-release portion comprising the HMG-CoA reductase inhibitor as an active
ingredient.

When the drug delivery system of the present invention is orally administered,
the HMG-CoA reductase inhibitor is released immediately, such that more than 80% of
the drug is dissolved within 1 hour, and the release of the angiotensin-Il-receptor
blocker in the gastrointestinal tracts is sufficiently delayed, such that the dissolution rate
thereof up to a total of 4 hours after oral administration does not exceed 40%.
Preferably, the HMG-CoA reductase inhibitor is released, such that more than 90% of
the drug is dissolved within 1 hour, and the release of the angiotensin-II-receptor
blocker in the gastrointestinal tracts is sufficiently delayed, such that the dissolution rate
thereof up to a total of 4 hours after oral administration does not exceed 30%. More

preferably, the release of the drugs is lag time delayed such that the angiotensin-II-
18
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receptor is substantially released after 4 hours from the start of dissolution of the HMG-
CoA reductase inhibitor.

Hereinafter, the present invention will be described in detail.

The present invention relates to a combination preparation designed based on
so-called “‘chronotherapy” and “xenoibotics”, in which drugs are administered to be
released at different time such that the release of one drug component can be lag time
delayed to a specific release rate. The combination preparation of this present invention
comprises, as active drugs, an angiotensin-II-receptor blocker and an HMG-CoA
reductase inhibitor, both of which are affected by the same cytochrome P 450 enzymes
in which the drugs have different release rates, such that the antagonism between the
drugs can be prevented so as to reduce the side effects of each drugs , to achieve the
synergistic effects and to improve the convenience and compliance for the patients.

Hereinafter, the pharmaceutical combination preparation of the present
invention, which comprises the angiotensin-II-receptor blocker and the HMG-CoA
reductase inhibitor, will be described in detail.

The combination preparation of the present invention comprises, as active
ingredients, an angiotensin-II-receptor blocker and an HMG-CoA reductase inhibitor.
The angiotensin-II-receptor blocker may be selected from components, which are
metabolized by cytochrome P450 enzymes, and specific examples thereof include
losartan, valsartan, irbesartan, candesartan, telmisartan, eprosartan, olmesartan, and
pharmacentically acceptable salts thereof, but the scope of the present invention is not
limited to these angiotensin-Il-receptor blockers.  Preferably, losartan or its
pharmaceutically acceptable salts can be used. Also, a typical example of a

pharmaceutically acceptable salt of losartan is losartan potassium. Because the
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angiotensin-II-receptor blocker is used in an amount of 5-1200 mg per day for adults
(adult males weighing 65-75 kg), it is used in an amount of 5-1200 mg, and preferably
8-600 mg in the combination product of this invention (having a total weight of 200-
1010 mg).

As the angiotensin-II-receptor blocker showing blood pressure-reducing effects,
losartan will be described by way of example herein, but the scope of the present
invention is not limited thereto.

Also, the pharmaceutical combination composition of the present invention
comprises the HMG-CoA reductase inhibitor as an active ingredient. and the HMG-
CoA reductase inhibitor is an inactive substance, but it performs lipid-reducing action,
after it is converted into active its p-hydroxyacid by esterase and converted into an
active metabolite by cytochrome P450 3A4 in the liver. Specific examples thereof
may include simvastatin, lovastatin, atorvastatin, pitavastatin, rosuvastatin, fluvastatin,
pravastatin, and pharmaceutically acceptable salts thereof. Preferably, it can be
selected from simvastatin, lovastatin, atorvastatin, and pharmaceutically acceptable salts
thereof. More preferably, simvastatin or its pharmaceutically acceptable salt can be
used. Although simvastatin is described by way of example herein, the scope of the
present invention is not limited thereto. Because this HMG-CoA reductase inhibitor is
used in an amount of 5-160 mg per day for adults, it is used in an amount of 5-160 mg,
and preferably 5-80 mg, in the inventive combination composition (having a total
weight of 200-1010 mg).

When simvastatin, HMG-CoA reductase inhibitor and losartan, angiotensin-II-
receptor simultaneously enter the liver, the competitive inhibition between the two

drugs in the liver will occur. Thus the portion of simvastatin, which has not been
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metabolized by cytochrome P#SO, will be released into blood to reduce the effect of the
HMG-CoA reductase inhibitor and to increase the risk of causing side effects. Also,
the conversion of losartan to losartan carboxylic acid (active metabolite) will be
inhibited to reduce its activity, Therefore, if such two drugs are simultaneously co-
administered, they cannot show the optimal effect of two drugs, because they
antagonize each other.

In order to solve the above-described problem in such a way that the
angiotensin-Il-receptor inhibitor as an active ingredient may not interfere with the the
HMG-CoA reductase inhibitor in the liver, the present invention is technically designed
and characterized in that the HMG-CoA reductase inhibitor is formulated into an
intermediate-release portion to be dissolved first so as to be absorbed first from the
small intestines, and the angiotensin-II-receptor inhibitor is formulated into a lag time
delayed-release portion, to be absorbed 3-4 hours later than the HMG-CoA reductase
inhibitors.

The comparison between the functional combination preparation of the resent
invention and the simple simultaneous co-administration may be described as shown in

Table 2 below.
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Simultaneously co-administration

Functional combination product
of the present invention

1) Dosage time

Administered mainly at about 7
aam.

Administered at about 7 p.m.

2) Dissolution and

Simvastatin: dissolved and absorbed

and 11
showing

risk-prevalence

complications

effect at the time
(between 5 am.
anm.)
the most frequent

‘of cardiovascular

Further, during the the prime
Time when the cardiovascular
complication are mostly
happened (between 5 am. and

11 am.) the antihypertensive
action of losartan becomes
weaker.

(2) Simvastatin  should be
principally administered in the
evening when lipid metabolism is
mainly activated.

Therefore, such two drugs should
be administered in the evening
but not in the moming

. Dissolved and absorbed at 7 p.m.
absorption of two simultanecusly in the morming Losartan: dissolveI:i and absorbed at
components 11 p.m.
3) prime time
period of Between 10 p.m. and 10 a.m. of the
antihypertensive Between 10 am. and 10 p.m. pnext day
action
4) Blood pressure | Unsuitable Effective for non-dipper hypertension
control in non- patients having a high risk of
dipper development of complications
hypertension
patients
(D If losartan 1is administered | (1) When the functional combination
At 7 am., losartan will show the | product of this invention is
peak blood concentration from 1 | administered at 7 p.m., simvastatin
p.m., being decreased from 1 am . | will be released first. Thus,
Thus, it is unsuitable for non- | simvastatin can sufficiently act at the
dipper hypertension patients, who | time when lipid synthesis is active.
. should be more strongly | (2) Because losartan is dissolved and
5) Preventive
controlled from 1 am.

released into the liver at 3-4 hours
after simvastatin is metabolized by
enzymes in the liver, losartan is also
sufficiently metabolized by enzymes
in the liver and released into blood,
so that it can exhibit a sufficient
blood pressure-reducing effect in
non-dipper hyperiension patients
showing an increase in blood pressure
at dawn, and at the time (between
rising and 11 a.m.) having the risk of
development of complications.

componernts

Competitive binding

Competitive binding

6) Interaction
between two

Because the two components are
released simultaneously, they are
metabolized by the same
cytochrome P450 3A4 enzyme in
the liver, and thus competitively
antagonize each other,

Because the two components are
released with an interval of 3-4 hours,
they do not compete with each other
in metabolism by cytochrome P450
3A4 enzyme in the liver and are
sufficiently activated in the liver.

Cytochrome P450 3A4:

1) It changes inactive simvastatin to an active component and enables

active simvastatin to act in the liver.

2) It increases the activity of active losartan by more than 40 times and
enables active losartan to exhibit antihypertension action in blood.
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Advantageous Effects
As described above, the present invention provides a pharmaceutical

combination designed based on chronotherapy and xenobiotics for maximizing

[$71

therapeutic effects and for preventing or reducing side effects, which can occur upon the
co-administration of two drugs. The combination product of this invention comprises, as
active ingredients, an angiotensin-Il-receptor blocker and an HMG-CoA reductase
inhibitor, which are affected by the same cytochrome P450- enzymes. At the same
10 time, the combination comprises different lag time delayed-release pharmaceutically
exceptable excipients, which can control the time when the active ingredients are
released in body, such that the active ingredients can be released at different times in
body. Accordingly, the combination product of this invention is more useful in
pharmacological, cliniéal, scientific and economic terms in the prevention or treatment
15 of hypertension having complication such as cardiovascular, cardiopulmonary,
pulmonary or renal diseases, metabolic syndrome including insulin resistance, diabetes
or prediabetes, compared with the simultaneous co-administration of the two drug
components.
Also, according to the present invention, the combination is formulated such
90 that the drugs have different release rates. Thus, the antagonism between the drugs
and the side effects of the drugs can be prevented or reduced and the synergistic effect
of the drugs can be obtained.
In addition, according to the present inventién, the combination can be

administered once a day, and thus it is easy to instruct patjents on medication and to
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administer the combination product of this invention.
The advantages of the novel combination preparation of the present invention

over the simultaneous co-administration may be summarized as in Table 3 below.

[Table 3]

The novel combination product of this present invention has the following advantages

And benefits;

1) An excellent effect of lowering blood pressure.

2) An excellent effect of lowering synthesis of cholesterol...

3) An excellent preventive action against endothelial dysfunctions from being

worsened

4) The optimal effect at the time of the most frequent prevalence of the cardiovascular
risky complications.

5) An excellent efficacy in treatment of the hypertension of non-dipper patients.

6) Significant reduction of insulin resistance in hypertensive diabetes.

7) Reduction of time to be consumed for the patient instruction on medication, and

realization of the right way of multiple prescription method

10
Description of Drawings
FIG. 1 is a diagram showing the comparative dissolution profiles of a lag time
delayed-release formulation of losartan/simvastatin, prepared in Example 1, and the
losartan and simvastatin components of single drugs, Cozaar® and Zocor®, as control
15 groups.

FIG. 2 is a diagram showing the comparative dissolution profiles of a lag time
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delayed-release formulation of losartan/ lovastatin, prepared in Example 9, and the

losartan and lovastatin components of single drugs, Cozaar® and Mevacor®, as control

groups.

FIG. 3 is a graphic diagram showing the dissolution profiles of Example from 2
to 5.

FIG. 4 is a graphic diagram showing the dissolution profiles of Example 4 and

from 6 to 8.

FIG. 5 is a diagram showing the comparative dissolution profiles of a lag time
delayed-release formulation of losartan/ atorvastatin, prepared in Example 10, and the
losartan and atorvastatin components of single drugs, Cozaar® and Lipitor®, as control
groups.

FIG. 6 is a diagram showing the comparative dissolution profiles of a lag time
delayed-release formulation of losartan/simvastatin, prepared in each of Examples 14
and 19, and the losartan and simvastatin components of single drugs, Cozaar® and
Zocor®, as control groups.

FIG. 7 is a diagram showing the comparative dissolution profiles of a lag time
delayed-release formulation of irbesartan/simvastatin, prepared in each of Example 21,
and the irbesartan and simvastatin components of single drugs, Aprovel® and Zocor®, as
control groups.

FIG. 8 is a graphic diagram shows the clinical study results of Test Example 8
and indicates the comparison of systolic blood pressure between dosage methods.

FIG. 9 is a graphic diagram shows the clinical study results of Test Example 8

and indicates the comparison of diastolic blood pressure between dosage methods.

FIG. 10 is a graphic diagram shows the clinical study results of Test Example 8
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and indicates the comparison of mean blood pressure between dosage methods.

Moade for Invention

The novel pharmaceutical combination composition of the present invention

ol

comprises: a lag time delayed-release portion comprising an angiotensin-II-receptor

inhibitor or a pharmaceutically acceptable salt and pharmaceutical acceptable

excipients; and an immediate release portion comprising an HMG-CoA reductase

inhibitor or a pharmaceutically acceptable salt thereof and desired excipients, wherein

the two portions are physically separated or divided from each other, such that the two

10 drugs may have different release rates. The above-described immediate release portion
and lag time delayed-release portion can be embodied in various formulations.

That is, the lag time delayed-release portion can be coated with a release-
controlling material according to a conventional method, and the coated particles or
granules thus obtained, and the particles or granules of the immediate release portion

15  can be compressed into a tablet or filled in a capsule.

This pharmaceutical combination composition of the present invention exhibits
advantageous effects, when it is administered between 5 p.m. and 10 p. m. once a day.

The lag time delayed-release portion of the present invention comprises an
angiotensin-II-receptor blocker, represented by losartan, and a material for controlling

20 the release of the angiotensin-Il-receptor blocker, the release controlling material being
a. component selected from an enteric polymer, a water-insoluble polymer, a
hydrophobic compound and a hydrophilic polymer. The release controlling material
of the lag time delayed-release portion can be used in an amount of 10-500 parts by

weight based on 100 parts by weight of angiotensin-II-receptor blocker. If the amount
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of use of the release-controlling material is below the reduce limit of the range, it cannot
achieve sufficient release-controlling, and if the amount of use of angiotensin-II-
receptor blocker exceeds the upper limit of the range, the drug release will be delayed,
and thus a significant clinical effect cannot be obtained.

The enteric polymer may be one or a mixture of two or more selected from
polyvinyl acetate phthalate, methacrylic acid copolymers,
hydroxypropylmethylcellulose phthalate, shellac, cellulose acetate phthalate, cellulose
propionate  phthalate, Eudragit L and Eudragit 8. Preferred is
hydroxypropylmethylcellulose phthalate.

The water-insoluble polymer may be one or a mixture of two or more selected
from polyvinyl acetate, polymethacrylate copolymers, such as poly(ethylacrylate,
methylmethacrylate) copolymers and poly(ethylacrylate, methyl methacrylate and
trimethylaminoethylmethacrylate) copolymers, ethyl cellulose and cellulose acetate,
which are pharmaceutically acceptable salts.

The hydrophobic compound may be selected from fatty acids, fatty acid esters,
fatty acid alcohols, waxes and inorganic materials. Specifically, it may be one or a
mixture of two or more selected from: fatty acids or fatty acid esters including glyceryl
palmitostearate, glyceryl stearate, glyceryl behenate, cetyl palmitate, glyceryl
monooleate and stearic acid; fatty acid alcohols including cetostearyl alcohol, cetyl
alcohol and stearyl alcohol; waxes including Carnauba wax, beewax and
microcrystalline wax; and inorganic materials including talc, precipitated calcium
carbonate, dibasic calcium phosphate, zinc oxide, titanium oxide, kaolin, bentonite,
montmorillonite and veegum.

The hydrophilic polymer may be selected from saccharides, cellulose
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derivatives, gums, proteins, polyvinyl derivatives, polymethacrylate copolymers,
polyethylene derivatives and carboxyvinyl polymers. Specifically, it may be one or a
mixture from among: saccharides including dextrin, polydextrin, dextran, pectin and
pectin derivatives, alginate, polygalacturonic acid, xylan, arabinoxylan, arabinogalactan,
starch, hydroxypropyl starch, amylose and amylopectin; cellulose derivatives including
hydroxypropylmethyl cellulose, hydroxypropyl cellulose, hydroxymethyl cellulose,
hydroxyethyl cellulose, methyl cellulose, carboxymethyl cellulose sodium,
hydroxypropyl methylcellulose acetate succinate, and hydroxyethylmethylcellulose;
gums including guar gum, locust bean gum:, tragacanth., carrageenan, acacia gum,
Arabic gum, gellan gum, and xanthan gum; proteins including gelatin, casein and zein;
polyvinyl derivatives including polyvinyl alcohol, poly(vinyl pyrrolidone) and
polyvinylacetaldiethylaminoacetate; polymethacrylate copolymers including poly(butyl
methacrylate, (2-dimethylaminoecthyl)methacrylate, methylmethacrylate) copolymers,
poly(methacrylic acid, methylmethacrylate) copolymers, and poly(methacrylic acid,
ethylacrylate) copolymers; polyethylene derivatives including polyethylene glycol and
polyethylene oxide; and carboxyvinyl polymers such as carbomer.

Within a range not to impair the effects of the present invention,
pharmaceutically acceptable dilutes such as starch, microcrystalline cellulose, lactose,
glucose, mannitol, alginate, alkaline earth metal salts, clay, polyethylene glycol and
dicalcium phosphate may be used, and lubricants including talc, alkaline-earth metal
stearate such as calcium stearate, magnesium stearate or zinc stearate, lauryl sulfate,
hydrogenated vegetable oil, sodium benzoate, sodium stearyl fumarate, glyceryl
monostearate and polyethyleneglycol 4000 may be used, but the scope of additives for

use in the present invention is not limited thereto.
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The lag time delayed-release portion of the novel combination product of this
present invention consists of a discontinuous phase corﬁprising of particles or granules
obtained by mixing, granulating or coating an angiotensin-II-receptor blocker, a lag
time delayed-controlling material and a pharmaceutically acceptable conventional
excipient.

The immediate release portion of the inventive combination composition can
be prepared in the form of particles or granules by subjecting an HMG-CoA reductase
inhibitor (represented by simvastatin), as an active ingredient, together with a
pharmaceutically acceptable excipient to conventional processes for producing oral
solid drugs, such as mixing, kneading, drying and granulation. If the fluidity of the
simvastatin mixture is good such that it can be directly compressed into tablets, the
composition ¢an be obtained through a mixing process, and if the fluidity is poor, the
composition can be obtained in the form of granules by compression, granulation and
sieving. In this way, a continuous phase consisting of the immediate release portion
can be obtained.

A two-phase matrix formulation for oral administration comprising the lag time
delayed-release portion and the immediate release portion can be prepared by adding
pharmaceutically acceptable additives to the compositions constituting the above-
prepared lag time delayed-release portion and immediate release portion and
compressing the mixture into tablets or filling the mixture in capsules.

For example, it is possible to prepare formulations, such as a two-phase matrix
tablet having two granular phases, a multilayered tablet, a dry-coated tablet, and a
capsule in which two granular phases consisting of the lag time delayed-release portion

and the immediate release portion are filled. Also, it is possible to prepare a double
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tayer tablet, which has a core layer of angiotensin-Il-receptor blocker showing delayed
release and an outer layer of HMG-CoA reductase inhibitor showing immediate release.

However, a formulation, which can be prepared according to the present
invention, is not limited to the two-phase matrix tablet which exists as a single tablet
and in which a discontinuous phase comprising of the lag time delayed-release
angiotensin-II-receptor blocker is located within a continuous phase comprising the
immediate release HMG-CoA reductase inhibitor.

That is, a multi-layered tablet for oral administration, which shows immediate
release and lag time delayed -release according to each layer, can be obtained by mixing
granules which constitute the lag time delayed-release portion and the immediate
release portion with pharmaceutical excipients, and compressing the mixture using a
multiple tableting machine into a two-layered or three-layered tablet having parallel
layers.

Also, a tablet for oral administration, which has a slow release layer in a core
and comprises an immediate release layer covering the surface of the core, can be
obtained by mixing a granule constituting the lag time delayed-release portion with a
pharmaceutical excipient, tableting the mixture to form a core tablet, mixing a granule
constituting the immediate release portion with a pharmaceutical excipient, and
compressing the mixture onto the surface of the core tablet to form an outer layer.

Moreover, a two-phase lag time delayed-release capsule formulation for oral
administration can also be obtained by mixing granules constituting the lag time
delayed-release portion and the immediate release portion with pharmaceutical
excipients, and, if necessary, filling the mixture in a capsule.

Pharmaceutically acceptable additives to the active ingredient of the immediate
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release portion containing diluents, binders, disintegrants, lubricants, stabilizers,
colorants and fragrance, and are preferably used in an amount of 100-3,000 parts by
weight based on 100 parts by weight of the HMG-CoA reductase inhibitor. Within a
range not to impair the effects of the present invention, as pharmaceutically acceptable
diluents, starch, microcrystalline cellulose, lactose, glucose, mannitol, alginate, alkaline
earth metal salts, clay, polyethylene glycol and dicalcium phosphate may be used.
Examples of binders may include starch, microcrystalline cellulose, highly dispersible
silica, mannitol, lactose, polyethylene glycol, polyvinyl pyrrolidone, hydroxypropyl
methylcellulose, hydroxypropylcellulose, natural gum, synthetic gum, Copovidone and
gelatin. Examples of disintegrants may include starches such as sodium starch
glycolate, corn starch, potato starch pregelatinized starch or modified starch, clays such
as bentonite, montmorillonite or veegum, microcrystalline cellulose, low-substitution
hydroxypropylcellulose, hydroxypropylcellulose, sodium alginate, cross-linked
cellulose such as croscarmellose sodium, gums such as guar gum or xanthan gum,
crosslinked polymers such as crospovidone, and materials such as sodium bicarbonate
or citric acid. 'These disintegrants may be used alone or in a mixture of two or more.
Examples of lubricants may include tale, magnesium stearate, alkaline metal stearates
such as calcium or zinc stearate, lauryl sulfate, hydrogenated vegetable oil, sodium
benzoate, sodium stearyl fumarate, glyceryl monostearate and polyethyleneglycol 4000.
Examples of stabilizers may include ascorbic acid, citric acid, butylatyed
hydroxyanisole, butylated hydroxytoluene and tocopherol derivatives. In addition,
pharmaceutically acceptable additives selected from colorants, fragrances and the like
may be used in the present invention.

As such additives, microcrystalline cellulose, starch glycolate sodium, colloidal
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silica, magnesium stearate and the like were used in Examples of the present invention,
but the scope of the present invention is not limited thereto, and said additives may be
used in conventional amounts, which can be suitably selected by those skilled in the art.

In said formulation, if necessary, a film coating layer may be formed on the
outer surface of the tablet. That is, the novel formulation of this present invention
comprising of the angiotensin-Il-receptor blocker and the HMG-CoA reductase
inhibitor may also be used in the form of a core tablet having no coating layer, and if a
coating layer is formed on the surface of the tablet containing said active ingredients so
as to form a coated tablet, the stability of the active ingredients can be further ensured.
The coating layer can be formed according to a suitable method selected from methods
capable of forming the coating layer on the surface of the tablet layer, and examples of
such methods include a fluidized bed coating method and a pan coating method. The
pan coating method is preferably used.

The coating layer can be formed using a coating agent, a coating aid or a
mixture thereof. Specifically, as the coating agent in the coating layer, one or a
mixture of one or more selected from cellulose derivatives, sugar derivatives, polyvinyl
derivatives, waxes, fats and gelatin may be used, and as the coating aid, one or a
mixture of two or more selected from polyethylene glycol, ethyl cellulose, giycerides,
titanium dioxide and diethyl phthalate may be used.

When the coated tablet is prepared, the coating layer is preferably included in
an amount of 0.5-15 wt% based on the total weight of the tablet.

The above-described drug delivery system of the present invention comprises
of the composition containing the angiotensin-II-receptor blocker as active ingredients

and the HMG-CoA reductase inhibitor. Accordingly, because it is administered only
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one time in the evening, administration of dosage is very simple compared to the case in
which single formulations containing the active ingredients, respectively, are
administered simultaneously. Also, because the antagonism between the drugs does
not happen, side effects resulting from the antagonism can be reduced or eliminated.
In addition, the drugs show a synergistic effect on blood pressure control and lipid
control at the same time.

The results of comparative clinical tests conducted to comparative test with
simultaneous administration are as follows.

In a control group, a commercially available angiotensin-II-receptor blocker
(50 mg losartan potassium) and a commercially available HMG-CoA reductase
inhibitor (20 mg simvastatin) were simultaneously administered. In a test group, the
drugs were administered at different times, such that the release times of the drugs were
the same as in the composition provided in Example of the present invention, and thus
the effects of the drugs were the same as those of the inventive composition. As a
result, it was observed that, when the angiotensin-II-receptor blocker and the HMG-
CoA reductase inhibitor were administered at different times, the efficacy and safety of
the drugs were significantly improved compared to the simultancous administration
group, and that a change in the concentration of the drugs in blood was consistent with a
change in the clinical efficacy and safety thereof.

The present inventors have conducted studies on a pharmaceutical composition
using such a drug delivery system and, as a result, found that the pharmaceutical
composition could exhibit the above-described effects.

That is, the drug delivery system of the present invention can be suitably used

for the prevention or treatment of hypertension having or not having complication such

33



Mcrocrystalline cellulose 95.0 95.0 95.0 57.0 95.0 95.0 57.0 57.0
57.0 57.0 D-mannitol 112.5 112.5 112.5 112.5 112.5 Lactose

268. 0 268. Q0268 R,12268- 0 268.0 Corn starch

10

15

20

PCT/KR2007/005405

as cardiovascular, cardiopulmonary, pulmonary or renal disorders, acing metabolic
syndromes including insulin resistance, diabetes or prediabetes.

Hereinafter, the present invention will be described in further detail with
reference to the following examples. However, the scope of the present invention is
not limited to these examples.

Examples 1 to 13: Preparation of inner-core tablets

1) Preparation of losartan lag time delayed-release core tablets

To prepare losartan lag time delayed-release core tablets, as shown in Tables 4
and 5, losartan potassium, microcrystalline cellulose, pregelatinized starch, Copovidone
and Aerosil 200 were sieved through No. 35 sieve and mixed with each other in a high-
speed mixer for 5 minutes to prepare a mixture. Magnesium stearate was mixed with
the mixture for 4 minutes, The resulting mixture was compressed into core tablets
using a rotary tableting machine (MRC-33, Sejong Machinery Co., Korea). The core
tablets thus prepared were placed in a Hi-coater (SFC-30N, Sejong Machinery Co.,
Korea), in which lag time delayed-release core tablet products having the compositions
and contents shown in Tables 4 and 5 were prepared.

2) Preparation of HMG-COA reductase inhibitor immediate release layer

To prepare an HMG-CoA reductase inhibitor layer, in Example 1, HMG-CoA
reductase inhibitor simvastatin and excipients including microcrystalline cellulose,
lactose, com starch and starch glycolate sodium, were sieved through No. 35 sieve and
mixed with each other in a high-speed mixer. Meanwhile, hydroxypropylcellulose and
citric acid were dissolved in water to prepare a binder solution. The binder solution
was placed in the high-speed mixer with said mixture and kneaded. After completion

of the kneading process, the kneaded material was granulated through No. 18 sieve
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using an oscillator, and the granules were dried in a hot-water dryer at 60 C. After
completion of the drying process, the granules were sieved through No. 20 sieve.
Butylated hydroxyanisole was mixed with the sieved material in a double cone mixer.
Magnesium stearate was finally mixed with the mixture in the double cone mixer.

In Examples 2 to 13, immediate release products having the compositions and
contents shown in Tables 4 and 5 were prepared in the same manner as described above.

3) Tableting and coating

A press tableting machine (RUD-1: Kilian) was used to prepare dry-coated
tablets, having the losartan-containing core tablet as a core layer and the simvastatin-
containing composition as an outer layer. Meanwhile, hydroxypropylcellulose 2910,
titanium oxide and talc were dissolved and dispersed in 132 mg of ethanol and 33 mg of
purified water to prepare a coating solution. Said dry-coated tablets were placed in a
Hi-coater (SFC-30N, Sejong Machinery Co., Korea), in which the tablets were then
coated with the coating solution, thus preparing dry-coated tablets.

Examples 14 to 17: Preparation of 2-phase matrix tablets

1) Preparation of losartan lag time delayed-release granules

To prepare losartan lag time delayed-release granules in Example 15, losartan
potasstum, microcrystalline cellulose, crosslinked polyvinylpyrrolidone and sodium
chioride were sieved through No. 35 sieve and mixed with each other in a high-speed
mixer for 5 minutes to prepare a mixture. Meanwhile, hydroxypropylcellulose was
dissolved in purified water to prepare a binder solution. The binder solution was
added to the mixture, which was then kneaded, granulated and dried. The dried
material was placed in a fluidized bed coater. Meanwhile, cellulose acetate (32%

acetyl group), cellulose acetate (39.8% acetyl group) and hydroxypropylcellulose were
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dissolved and dispersed in 220 mg of ethanol and 980 mg of methylene chloride to

prepare a coating solution. The dried granules were coated with the coating solution in

the fluidized bed coater (GPCG-1, Glatt, Germany), thus preparing losartan delayed-

release granules.

5 In Examples 14, 16 and 17, delayed-release granuies having the compositions

and contents shown in Table 5 below were prepared according to the same method as

described above.

2) Preparation of simvastatin immediate release granules

To prepare simvastatin immediate release granules, as shown in Table 5 below,

10 simvastatin, microcrystalline cellulose and D-mannitol were sieved through No. 35

sieve and mixed with each other in a high-speed mixer. Meanwhile,

hydroxypropylcellulose and citric acid were dissolved in water to prepare a binder

solution, which was then kneaded with said mixture. After kneading, the kneaded

material was granulated through No. 18 sieve using an oscillator, and the granules were

15  dried in a hot-water dryer at 60 'C. Afier drying, the granules were sieved through No.

20 sieve. The sieved material was mixed with butylated hydroxyanisole.

3) Post-mixing, tableting and coating

The above-prepared losartan delayed-release granules and simvastatin

immediate release granules were mixed with each other in a double cone mixer. The

20 mixture was mixed with starch glycolate sodivm and finally mixed with magnesium

stearate. The resulting mixture was compressed into tablets using a rotary tableting

machine  (MRC-33, Sejong Machinery Co., Korea). Meanwhile,

hydroxypropylmethylcellulose 2910, hydroxypropylcellulose, titanium oxide and talc

were dissolved and dispersed in 64.8 mg of ethanol and 16.2 mg of purified water to
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prepare a coating solution. Said tablets were coated with the coating layer in a Hi-
coater (SFC-30N, Sejong Machinery Co., Korea) to form a film coating layer, thus
preparing two-phase matrix tablets.

Examples 18 to 27: Preparation of multilayered tablets

-1) Preparation of lag time delayed-releaée layer of angiotensin-II-receptor
blocker

To prepare a lag time delayed-release layer of angiotensin-II-receptor blocker,
in Example 18, angiotensin-Il-receptor blocker losartan potassium and excipients
including microcrystalline cellulose, crosslinked polyvinylpyrrolidone and sodium
chloride, were sieved through No. 35 sieve and mixed .with each other in a high-speed
mixer for 5 minutes to prepare a mixture. Meanwhile, hydroxypropylcellulose was
dissolved in purified water to prepare a binder solution. The binder .solution was added
to the mixture, which was then kneaded, granulated and dried. The dried granules
were placed in a fluidized bed coater. Meanwhile, cellulose acetate (32% acetyl
group), cellulose acetate (39.8% acetyl group) and hydroxypropylmethylcellulose were
dissolved in 220 mg of ethanol and 980 mg of methylene chloride to prepare a coating
solution. Said granules were coated with the coating solution in the fluidized bed
coater (GPCG-1, Glatt, Germany). After completion of the coating process, the
granules were mixed with magnesium stearate for 4 minutes, thus preparing a losartan
lag time delayed-release layer.

In Examples 19 to 27, lag time delayed-release layers having the compositions
and contents shown in Tables 5 and 6 were prepared according to the same method as
described above.

2) Preparation of HMG-CoA reductase inhibitor immediate release layer
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In order to prepare an HMG-CoA reductase inhibitor layer, in Example 9,
HMG-CoA reductase inhibitor simvastatin and excipients including microcrystalline
cellulose and D-mannitol, were sieved through No. 35 sieve and mixed with each other
in a high-speed mixer. Meanwhile, hydroxypropylcellulose and citric acid were

5  dissolved in water to prepare a binder solution. The binder solution was added to the
mixture, which was then kneaded. The kneaded material was granulated through No.
18 sieve using an oscillator, and the granules were dried in a hot-water dryer at 60 T.
After drying, the granules were sieved through No. 20 sieve. The sieved material was
mixed with butylated hydroxyanisole and starch glycolate sodiwmn and finally mixed

10 with magnesium stearate in a double cone mixer.

In Examples 19 to 27, immediate release layers having the compositions and
contents shown in Tables 5 and 6 were prepared according to the same method as
described above.

3) Tableting and coating

15 A multilayer tableting maching (MRC-37T, Sejong Machinery Co., Korea) was
used. The simvastatin-containing composition was placed in a first powder feeder, and
the losartan delayed-release layer composition was placed in a second powder feeder.
The compositions in the feeders were compressed into tablets in conditions in which
interlayer incorporation could be minimized. Meanwhile,

20  hydroxypropylmethylcellulose 2910, hydroxypropylcellulose, titanium oxide and talc
were dissolved and dispersed in 64.8 mg of ethanol and 16.2 mg of purified water to
prepare a coating solution. Said tablets were coated with the coating solution in a Hi-
coater (SFC-30N, Sejong Machinery Co., Korea) to form a coating layer, thus preparing

multilayered extended-release tablets.
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Examples 28 and 29: Preparation of capsules
1) Preparation of losartan lag time delayed-release granules
In order to prepare losartan lag time delayed-release granules, in Example 28,
losartan potassium, microcrystalline cellulose, crosslinked polyvinylpyrrolidone and
5  sodium chloride were sieved through No. 35 sieve and mixed with each other in a high-
speed mixer for 5 minutes to prepare a mixture. Meanwhile, hydroxypropylcellulose
was dissolved in purified water to prepare a binder solution, which was then added to
the mixture. The resulting mixture was kneaded, granulated and dried. The dried
granules were placed in a fluidized bed coater. Meanwhile, cellulose acetate (32%

10 acetyl group), cellulose acetate (39.8% acetyl group) and hydroxypropylmethylcellulose
were dissolved in 220 mg of ethanol and 980 mg of methylene chloride to prepare a
coating solution. Said granules were coated with the coating solution in the fluidized
bed coater (GPCG-1, Glatt, Germany), thus preparing losartan lag time delayed-release
granules.

15 In Example 29, losartan lag time delayed-release granules having the
composition and content shown in Table 6 were prepared according to the same method
as described above.

2) Preparation of simvastatin immediate release granules
In order to prepare simvastatin immediate release granules, in Example 28,

90  simvastatin, microcrystalline ceflulose and D-mannitol were sieved through No. 35
sieve and mixed with each other in a high-speed mixer. Meanwhile,
hydroxypropylcellulose and citric acid were dissolved in water to prepare a binder
solution, which was then kneaded with the mixture. The kneaded material was

granulated through No. 18 sieve using an oscillator, and the granules were dried in a
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hot-water dryer at 60 C. After completion of the drying process, the granules were
sieved through No. 20 sieve. The sieved material was finally mixed with butylated
hydroxyanisole in a double cone mixer.

In Example 29, simvastatin immediate release granules having the composition
and content shown in Table 6 were prepared according to the same method as described
above.

3} Mixing and filling in capsule

The compositions, obtained in the step 1) and 2), were mixed with each other

_in a double cone mixer. The mixture was mixed with starch glycolate sodium in the

10

15

double cone mixer. Then, the mixture was finally mixed with magnesium stearate.
The resulting mixture was placed in a powder feeder and filled in capsules using a
capsule filling machine, thus preparing a capsule-type lag time delayed-release

formulation.
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Components

Composition ratio {mg/tablet)

Examples

4

5

6

Losartan potassium

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

Candesartan

Telmisartan

Olmesarian

Eprosartan

Microcrystalline
cellulose

14.0

14.0

14.0

14.0

14.0

14.0

14.0

1.0

14.0

14.0

Prepelatinized starch

10.0

10.0

100

10.0

10.0

10.0

10.0

10.0

10.0

10.0

Copovidone

4.5

4.5

4.5

4.5

4.5

4.5

4.5

4.5

4.5

4.5

Aerosil 200

1.0

1.0

1.0

1.0

1.0

1.0

1.0

L0

1.0

L0

Crosslinked
polyvinylpyrrolidone

4.0

3.0

12.0

Hydroxypropylcellulose

Kollicoat SR30D

lag tine
Delayed-
release layer

Hydroxypropyl
methylcellulose

0.8

0.3

0.8

Hydroxypropyl
methylcellulose
phthalate

Polyethyleneglycol
6000

Celluloseacetate
(32% acetyl group)

Celluloseacelate
(39.8% acetyl group)

Ethyl cellulose

3.0

12.0

100

20.0

16.0

16.0

16.0

Methacrylic acid
copolymer type C

8.0

8.0

8.0

3.0

8.0

8.0

8.0

8.0

8.0

8.0

Sodium chloride

Magnesium stearate

1.5

1.5

1.5

1.5

1.3

1.5

1.5

L5

Simvastatin

200

20.0

20.0

20.0

20.0

200

20.0

20.0

Lovastatin

20.0

Atorvastatin

20.0

Microerystalline
cellulose

95.0

95.0

95.0

95.0

95.0

95.0

95.0

95.0

95.0

95.0

D-mannitol

Lactose

268.0

2680

268.0

268.0

268.0

208.0

268.0

268.0

268.0

268

Immediate

Corm starch

30.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

release layer

Starch glycolate sodium

15.0

15.0

15.0

15.0

15.0

15.0

15.0

15.0

15.0

15.0

Butylated
hydroxyanisole

0.35

0.35

0.35

0.35

0.35

0.35

0.35

0.35

0.35

0.35

Hydroxypropyl
cellulose

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

Citric acid

6.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5

Magnesium stearate

5.05

5.05

5.05

5.05

5.05

5.05

5.05

5.05

5.05

5.05

Hydroxypropyl
methylcellulose 2910

15.8

15.8

15.8

15.8

15.8

15.8

15.8

15.8

15.8

15.8

Coating
layer

Hydroxyppropyl
cellulose

Titanium oxide

23

2.3

23

2.3

2.3

2.3

2.3

2.3

2.3

23

Talc

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

L5

1.5

Total

5793

586.5

590.5

594.5

598.5

598.5

602.5

606.5

579.3

579.3
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[Table 5]
Composition ratio (mg/tablet)
Components Examples
11 12 13 14 15 16 17 18 19 20
Losartan potassium 50,0 50.0 50,0 50.0 50.0 | 100.0
Candesartan 16.0
Telmisartan 40.0
Olmesartan 20.0
Eprosartan 600.0
Mi talli
feroonystattine | 40 | 140 | 140 | 600 | 250 | 1370 | 1230 | 250 | 1370 | 1230
celiulose
Pregelatinized starch 10.0 | 100 | 10.0 | 400
Copovidone 4.5 4.5 4.5 18.0
Acrosil 200 1.0 1.0 1.0 4.0
Crosslinked 50.0 50.0
polyvinylpyrrolidone
Hydroxypropyleellulose 5.0 5.0
lag time Kollicoat SR30D 24.0 48.0
Delayed-- Hydroxypropyl
releasc layer methylcellulose 0.5 0.7 0.5 2.0 20 40 20 4.0
Hydroxypropyl
methylcellulose 6.0 6.0
phthalate
Polyethyleneglycol
6000
0,
Celluloscacetate (32% 20.0 20,0
acctyl group)
0,
Celluloseacetate (39.8% 20.0 20.0
acetyl group)
Methacrytic acid 47 71 54 20.0
copolymer lype C
Sodium chloride 25.0 25.0
Magnesium stearate 1.5 1.5 1.5 6.0 3.0 3.0 3.0
Simvastatin 20.0 20,0 | 200 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Lovastalin
Atorvastatin
Microcrystalline 950 | 950 | 950 | 570 | 950 | 950 | 570 | 570 | 570 | 570
cellulose
D-mannitol 112.5 1125 | 1125 | 1125 | 1125
Immediat Lactose 268.0 | 2680 | 268.0 268.0 | 268.0
m‘l’;‘;cl‘: :r Com starch 500 | 500 | 500 500 | 50.0
4 Starch glycolate sodium | 15.0 15.0 150 2.0 15.0 15.0 2.0 2.0 2.0 2.0
Butylated 035 | 035 | 03s | o1 | 035 [ oas | o1 | o1 | o1 | o
hydroxyanisole
Hydroxypropyl 100 | 100 | 100 | 50 | 100 | 100 ] 50 | 50 | 50 | 50
cellulose
Citric acid 6.5 6.3 6.5 2 6.5 6.5 2.0 2.0 2.0 2.0
Magnesium stearate 5.05 5.05 5.05 4.5 5.05 5.05 4.5 1.5 1.5 1.5
Hydroxypropy!
. . . E . R . 2.6 2.6 2.6
methylcellulose 2910 183 19.2 184 334 26 26 26
Coating Hydroxyppropy! 26 | 26 | 26 | 26 | 26 | 26
layer cellulose
Titanium oxide 2.7 2.9 2.8 5.1 2.3 2.3 2.3 23 2.3 2.3
Talc 19 1.9 1.8 3.3 1.5 1.8 1.5 1.5 1.5 1.5
Total 5450 | 5727 | 5495 | 994.9 | 409.1 | 409.1 { 409.1 | 409.1 [ 409.1 [ 483.0
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[Table 6]
Composition ratio {mg/tablet}
Components Examples
21 22 23 24 25 26 27 28 29
Losartan potassium 50.0 50,0 50.0 50.0 50.0 500
Valsartan 80.0 80.0
Irbesartan 150.0
Microcrystalline cellulose 40.0 2192 75.0 25.0 137.0 25.0 137.0 | 250 137.0
Pregelatinized starch
Copovidone
Acrosil 200
C-rosslmkctzl 80.0 150.0 50.0 50.0 50.0
polyvinylpyrrolidone
Hydroxypropyleellulose 8.0 15.0 5.0 5.0 5.0
lag time Kollicoat SR30D
Delayed- Hydroxypropyl 32 6.4 60 | 20 | 40 | 20 | 40 | 20 | 40
release layer methyicellulose
Hydroxypropyl 9.6 6.0 6.0 6.0
methyleellulose phihalate
Polyethyleneglycol 6000
Colluloscacetate (32% | 4 600 | 200 200 200
acetyl group)
Celluloseacetate (39.8% 12.0 40.0 200 20.0 200
acetyl group)
Methacrylic acid
copolymer type C
Sodium chloride 40.0 750 230 25.0 25.0
Magnesiun stcarate 4.8 4.8 9.0 3.0 3.0 3.0 3.0
Simvastatin 20.0 20.0 20.0 20.0 20.0
Lovastatin 20.0 20.0
Atorvastatin 20.0 20.0
Microcrystalline ¢ellulose 7.0 57.0 57.0 57.0 57.0 57.0 57.0 57.0 510
D-mannitol 112.5 112.5 1125 | 1125 | 1125 | 1125 | 1125 | 1125 | 1125
Inunediate Lactose
release layer Com starch
Starch glycolate sodium 2.0 20 2.0 2,0 2.0 2.0 2.0 2.0 2.0
Butylated hydroxyanisole 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Hydroxypropyl cellulose 5.0 5.0 5.0 5.0 5.0 540 50 5.0 5.0
Citric acid 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Magnesium stearate 1.5 1.5 4.5 1.5 1.5 1.5 1.5 4.5 4.5
Hydroxypropy! 2.6 26 26 | 26 | 26 | 26 | 26
methyleellulose 2910
Coating layer | Hydroxyppropyl cellulose 2.6 2.6 2.6 2.6 2.6 2.6 2.6
Titanium oxide 23 2.3 23 23 2.3 2.3 2.3
Talc 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Total 529.1 528.1 809.1 409.1 | 409.1 | 4091 | 409.1 [ 400.1 | 400.1
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Test Example 1: Comparative dissolution profile test

Comparative dissolution profile tests of the losartan/simvastatin two-phase
combination lag time delayed-release tablet, prepared in Example 1, and control drugs
(Zocor® (simvastatin single tablet); Cozaar® (losartan single tablet)), were performed.
The dissolution profile test of the simvastatin component was performed based on the
United States Pharmacopoeia (USP30), and the dissolution profile test of the losartan
component was performed for a total of 480 minutes, in which the dissolution medium
was changed from artificial gastric juice to artificial intestinal juice starting from 120
minutes after the start of the test. The dissolution profile test of each component was
performed in the following manner, and the test results are shown in FIG. 1.

As can be seen in FIG. 1, when the dissolution profile test was performed in
the following conditions, the simvastatin component of the two-phase combination
tablet of the present invention showed a dissolution profile substantially equal to that of
control drug Zocor®, but the losartan component showed a very slow dissolution rate
compared to that of control drug Cozaar®.  In the dissolution profile test results for
the losartan component, the dissolution rate of the losartan component up to 120
minutes corresponding to the artificial gastric juice zone was less than 10% in the
losartan/simvastatin two-phase combination lag time delayed-release tablet of the
present invention, but was about 60% in the control formulation. The dissolution rate
of the losartan component in the subsequent artificial intestinal juice zone was 100% up
to a total of 150 minutes in the control formulation, but was about 20% up to a total of
240 minutes in the losartan/simvastatin two-phase combination lag time delayed-release
tablet of the present invention, suggesting that dissolution rate of the losartan

component in the inventive controlled-release tablet was much slower than that in the
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control formulation.

As described above, the early release of losartan in the losartan/simvastatin
two-phase combination lag time delayed-release tablet of the present invention is much
slower than simvastatin, unlike dissolution profiles obtained when the losartan single
tablet and the simvastatin single tablet, as the control drugs, are administered
simultaneously. Thus, in the case of the inventive tablet, the time for metabolism-
related enzyme cytochrome P450 to be regenerated after simvastatin is metabolized first
in the liver can be sufficiently ensured.

[Simvastatin test method]

Dissolution profile test: performed based on the paragraph “simvastatin tablet”
in the United States Pharmacopoeia (USP30).

Test method: paddle method, 50 rpm.

Dissolution medium: 900 ml of pH=7.0 buffer (composition = 0.01M sodium
dihydrogen phosphate solution containing 0.5 wt% of sodium lauryl sulfate as
surfactant).

Analysis method: UV/Vis spectrophotometry (detection wavelength = 247-257
nm).

[Losartan potassium test method])

Dissolution profile test: performed based on dissolution test method of general
test methods in the Korean Pharmacopoeia, eighth edition.

Test method: paddle method, 50 rpm.

Dissolution media: 750 ml of 0.01M hydrochloric acid solution (artificial
gastric juice); 1000 ml of pH 6.8 phosphate buffer solution (artificial intestinal juice).

Analysis method: UV/Vis spectrophotometry (detection wavelength = below
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Test Example 2: Comparative dissolution profile test
Comparative dissolution profile tests of the losartan/lovastatin two-phase
combination lag time delayed-release tablet, prepared in Example 9, and control drugs

(Mevacor® (lovastatin single tablet); Cozaar® (losartan single tablet)), were performed.

The dissolution profile test of the lovastatin component was performed based on the

United States Pharmacopoeia (USP30), and the dissolution profile test of the losartan
component was performed up to a total of 480 minutes, in which the dissolution
medium was chénged from artificial gastric juice to artificial intestinal juice starting
from 120 minutes after the start of the test. The dissolution profile test of each
component was performed in the following manner, and the test results are shown in
FIG. 2. The analysis of the losartan component was performed in the same manner as
in Example 1.

As can be seen in FIG. 2, when the dissolution profile test was performed in
the foilowing conditions, the lovastatin component of the two-phase combination tablet
of the present invention showed a dissolution profile substantially equal to that of the
control drug Mevacor®, but the losartan component showed a very slow dissolution rate
compared to that of the control drug Cozaar®. In the dissolution profile test results for
the losartan component, the dissolution rate of the losartan component up to 120
minutes corresponding to the artificial gastric juice zone was less than 10% in the
losartan/lovastatin two-phase combination lag time delayed-release tablet of the present
invention, but was about 60% in the control drug. The dissolution rate of the losartan

component in the subsequent artificial intestinal juice zone was 100% up to a total of
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150 minutes in the control formulations, but was about 20% up to a total of 240 minutes
in the losartan/lovastatin two-phase combination lag time delayed-release tablet of the
present invention, suggesting that dissolution rate of the losartan component in the

inventive conirolled-release tablet was much slower than that in the control drug.

o

As described above, the early release of losartan in the losartan/lovastatin two-
phase combination lag time delayed-release tablet of the present invention is much
slower than simvastatin, unlike dissolution profiles obtained when the losartan single
tablet and the lovastatin single tablet, as the control drugs, are administered
simultaneously. Thus, in the case of the inventive tablet, the time for metabolism-
10 related enzyme cytochrome P450 to be regenerated after lovastatin is metabolized first

in the liver can be sufficiently ensured.
[Lovastatin test method]
Dissolution profile test: performed based on the paragraph “lovastatin tablet” in
the United States Pharmacopoeia (USP30).
15 Test method: paddle method, 50 rpm.
Dissolution medium: 900 ml of pH=7.0 buffer (composition = 0.01M sodium
dihydrogen phosphate solution containing 2 wt% of sodium lauryl sulfate as surfactant).
Analysis method: high-performance liquid chromatography.
Detection wavelength: 230 nm.
20 Mobile phase: acetonitrile: 0.02M sodium dihydrogen phosphate buffer
(pH=4.0): methanol = 5: 3: 1.

Column: stainless column (having an inner diameter of 4.6 cm and a length of

250 mm) packed with octadecyl silyl silica gel.

Flow rate: 1.5 mL/min.
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up to a total of ﬁ?%egﬂgé %gﬁ%{l %eﬂ%a{lgg@fe%s%{%];lg{a%h ?x% i v Qitive R coated

about 20%up to a osartan/sinvastatin

ventton, - SgRe gt Al AF bP BRI R Yfe L fRePL Bl onBbRRE e

in the inventive go%[oblled-reé gase tabl et was nmuch sl ower than that
in the contPOPGFPHIIALTEH 02 As described above, the early

rel ease of losartan jn th osartan/ simyastatin two-phase conbi nati.on
lag tine del ayed-%éldéégé’egé’b%et’ ¥ STHeIPEL8 ios? e {ﬁsﬁo§agta%gwastatln
sl ower than sinvastatin, _unli ke di%sol ut.i on %ﬁofi |.es obtai ned when h
the | osdPt aWeiPhaesombmatippiagdige deiavedireigase fabiqt 9T theRgpsant 1gpenbion ismuc
the control drugs, are admnistered simultaneously.. Thus, in the case
of the i nvertowes thaapyimyastatine uphikpedissofutiopirapfles Qhteipgd dihey thenlpgaran single
cytochrone P450 to be regenerated after sinmvastatin is net abo%ized
first in thdalletyand dhn syavastatini sipglat fahleb nas theg contegl n{mgs. o ifen, agrawystered
met hod] 10Di ssol ution profile test: perforned based on the_ par a%rggg
"si nvast at i simelhequslyi n Thiae irthe eepetfahe inveptvenigblsh dbe Amefopaepiatoitmay
nmet hod: paddl e nmet hod, 50 rpm Di ssol ution nedium 900 m  of
pH=7. 0 buf f eelaied engyus dyitashromP4FOND bo tizararaehaiar sjestahin ignefekolized first
solution containing 0.5 w % of sodium |l auryl sulfate as

15sur f acivantin theAivat gamite snffichently eddvitedi s spect rophot onetry (detection
wavel ength = 247-257 nn). [Losartan potassiumtest nethod]

Di ssolution profile test: perfornmed based on dissolution test nethod
of general 20 test nmethods in the Korean Pharnmacopoeia, eighth
edition. Testest gl 4:CudtHaeative disesluti@profiletest Di ssol uti on nedi a:
750 m of 0.01M hydrochloric acid solution (artificial gastric
juice); 1000 m ofConigaftiBe BROSERA oMY tdsarof siad fotrhwlati¢ramtéphaiediim Examples
intestinal juice). Analysis nethod: UV/Vis spectrophotonetry
(detection vpygl eodtbre peebaded. VEHhE0AARAA 336XKIE/ 1562600 ¢4dh0 batfifon@Owas
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5 conbination lag tine del ayed-rel ease tablet, prepared in Exanple 9,
and control drugs (Mevacor(r) (lovastatin single tablet); Cozaar(r)
(losartan gohghsasiapl et)), were performed. The di ssol utp@pgRiodddosfs
test of the lovastatin conponent was perforned based on the United
St at es Phar macopoei a (USP30), and the dissolution profile test of the
| osartan conponent was perforned up to a total of 480 mnutes, in
whi ch the dissolution 10 nediumwas changed fromartificial gastric
juice to arpéfirmiediin thetseneimanney a5 iod est Bramplgy 1 .fandriha test Tepistase shepinglp
the start of the test. The dissolution profile test of each conponent
was perfornEtG.idn the foll owi ng manner, and the test results are shown
in FIG 2. The analysis of the | osartan conponent was perfornmed in
the same manner aAas icanPeamgeneinl Tall6As inathe besudteenf tha di$sGlutian mbdle tesie
di ssolution profile test was perfornmed in the follow ng conditions,
t he | ovast apedforaedrin ke omfitidisenft Test Bhasple dont hasrtanncanaivinent of the Hey-
present invention showed a dissolution profile substantially equal to
that of &hecendt tablet off the phidestadidreftion whkkapidherelecased raftanarcinnpdaddlay time,
showed a very slow dissolution rate conpared to that of the control
drug Cozaar ghkn thé deh§edlidemt Ubyepncoated§ Witk étiegt cellakué tednfaiied 28odstinked
| osarl an conponent, the dissolution rate of the | osartan conponent up
to 120 m nu 61%/\11%9{1)?]#§M€j Nghd QisbdMtiod fatef biCihallo@asd Eblﬁgd)ﬂéhﬁefaiqﬁ”éﬁ RS
e

| ess than 10%in | osartani | ovastatin two-phase conbi nation | ag

ti me del ayedod;alya898othPéR 210 rdhuled) Gnd 1RIEHah BN Washibibidyasleae® With

60% in the control drug. The dissolution rate of the |osartan

conponent i D SEIME, histigikadl pol rﬁg%,hg Bdonketk&Ee zone was 100%
up to a totgﬂr{)&%a%%ow%%%%%%%ak 08@‘7 54050 150 mnutes in the

control ;formul ati onges il Mve Qi?(ﬁwsargag%ongﬁoﬁ&t 3r itidbenptle dAPcAtAUbBIE
p I lag tine

in the Iosartan/l ovastati n twd- phase co nati on

del ayed- rel gasgd vaSitin! B %reeﬁg,{grﬁp%h@l\ég&gin% &H99ER4dIN Belh Afme by

di ssol uti on € 0 e losartan C nen e Inventive

|1 ed-rel bl I han:. i N.
corir oL €5 LSh e, b Thalu BRSSPl A0y BE o

| osartan/| oyastatin two-phase conbination |lag tine del ayed-rel ease
tabl et of tW&%%resent invention is much slower than sinvastatin,

unl ke 6 seol ut1 of, B oLLLes, 08! B, Mt 08" 90 bRl
dm ni st d sipult | Th in,t t he i nventi.ve.
SR IR R RO SRR - SRR R

be regenerated after |lovastatin is nmetabolized firsf in the |liver.can
be suffici eflowper dia pmyestainoyaite-dirsqlutign profiles ohigine when ﬂﬁﬁé’%aﬁﬂ"g
profile test: performed based on the paragraph "l ovastatin ta(g_ll_l_et "in
the United $tbieteandoiby ﬁﬁ@(}"ﬁ@épaSI{l&lSFtB&Ft; 55 Hhes contEl s, pag gpgministered
met hod, 50 rpm Di ssolution medium 900 m of pH=7.0 buffer
(conposi t i ommulEneuslys odhuminiths ease b ribe yspiivat @b@gﬁnﬂ tigys fobmeiabalisiy
2 Wmt % of sodium lauryl sulfate as surfact ana. Anal ysi s met hod:,

hi gh- per f or melateé ehAymsi aytashroorest 496 te bhiegempeated aftes pinyyastalincisgeatabolizat fish
20Mobi | e phase: acetonitrile: 0.02M sodi um di hydrogen phosphate

buf f er (@oH=4n Geliverdahdeehfficiestly sudked. Col umm: stainl ess col um
(having an inner dianeter of 4.6 cmand a | ength of 250 mm) packed

wi th octadecyl silyl silica gel. Flowrate. 1 5 nL/mn. WO

2008/ 054123PCT/ KR2007/ 005405 Test Exanpl e 3: Conparative dissol ution
profil e testTest Exampldaipatdtive ddscisttdnytrofiiatgst of i | e tests of the
formul ati ons prepared in Exanples 2-5 were performed. The dissol ution
profile test of eashpeaipPedestlules pRdilé assted e bsirte/ascanatatianmerphase
in Test Exanple 1, and the test results are showmn in FIG 3.

As can be segfbimatibl fag titne AR rélease tAb3ed) piépaesd ipBxbinble t0paid smsrol drugs
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performed in the same manner as in Test Exanple 1, and the test .

results are showmn in FIG 4. As can be seen in Table 4, in the

resul ts ofywhhgositisss9! ution profile test perfornmed in thgGeRbiddNs

of Test Exanple 1, the | osartan conponent of the dry- 5 coated tabl et

of the present invention was rapidly released after an intended del ay

time, when the del ayed-rel ease | ayer coated with ethyl cellul ose

contai ned crossl pnked pol yvinyl pyrrolidoge. The dissol ution rate of

t he | osar t aflipitem dplervastain singlsJaklefk{Corpan (lpspréngsingle tablegy wergpperformed.

m nutes, and the |osartan conponent was rapidly released with an

i ncrease i nThidissahetiom profiledes 9€ piorvestgtip wlay penisrimgg bassd; aache dissedgtion)tggts

descri bed above, the |l osartan conponent of the inventive dry-coated

t abl et of | osthotia@feienl dssatriethodsicoritanedgpitic Kones Blzesmdcopbeiareighth edition,

i ntended delay tinme by controlling the anbunt of crosslinked

pol yvi nyl py exdthiedidsselutise grafile tebteofdbe bopathor wirpasent lvay eerforteddes g tatidexf

above, the early release of losartan in the |osartan/sinvastatin 15

t wo- phasg cosbinhaldspin Wiigh thendissdiltiay agdinel waschahgddl fedm aftifichd gptrsioide

invention is nmuch slower than sinmvastatin, unlike dissolution

profil es obtahfi@dialMitdtihdlguice Strtirgnfrahngbeaninalkt efterathd stafteofsthen@st atien

single tablet, as the control drugs, are adm nistered sinultaneously.

Thus, in thgissasnfrofilRQest BY 8dthick@pbdt Ghs pdri@mbd fEtht @llowing manner, and

nmet abol i smrel at ed enzyne cytochronme P450 to be regenerated after

si mvast at i neStelEleaRl dré Qflodh IS IFIB0KN ThE ahdlyy of 82 BSarfallf donfiloRett | Was

ensured. Test Exanple 5: Conparative dissolution profile test

Conpar ati ve %E&ﬁﬁh&ﬁ@h@@arﬁéﬁ%ﬁﬂe@a& fh8ndle £ he | osartan/atorvastatin

t wo- phase c8 Ination lag tine delayed-rel ease tablet, prepared in

Exanmpl e,40, and c Lk pif&r ‘o V. t4 | i

t abl et) 1 é}Cozaar ( r@p%{“gé%g‘%eg%ﬁsﬁlﬁgf’g‘b %%btf]é%iss,gé}%neﬁ%g%f%é}n@ds%#tﬁgmd "

di ssol uti ongor oy : r i n r :

i ssol ut i onFeRble St hs A E Ak AR OISR, oflyhlon

Kor ean Phar i i .ediqti , : i i L
%?e?eﬁgﬁr%glﬁgmeﬁuﬁgglgg%g AlBP RS A Ubd Ry BEGA td fat of

test of theqosar onen e or ato

et e i’ " %ﬁ%‘ﬁ e iﬁﬁfﬁﬁbﬁ# W, et Faﬁl’%én%? i ?%fg‘r%l b bt

' T i ' i
Toeh Comaongie SqtararsEib it ot e eRhd] Grg O oo T Fﬁ?@%ﬁl&wﬁs 1Spkeplls
e osartan co onenlto

results are shown in FIG S. The analysis of .t

was per far mif "gﬁ lqsﬂ’éa‘%ac%por‘?ﬁﬁtngfe ‘gés"#"ﬁmgﬁtﬁrﬂfé{lcﬂosmcogg’ﬁn welen20n
FIG 5, when the dissolution profile test was performed ip the .

fol | owi ng c8HHHES mfgéspﬁel}ﬁ*@gatooB\?a%’fl}éilﬁlngaéswpwﬁén@ﬂafwaéhlésst o Dﬁéw the

conbi nation tablet of the present invention showed a (ﬂi ?sol ut i, on
profile subdasamiyaipivostaiiivo-phase Hepmibggation dag Jime selaysdiglqassitatlet( of) the
but the | osartan conponent showed a very slow dissolution rate

conpar ed t oprasent infentiors bebies shoug FOT imdheasonire) drug, Thredigrolition gete of the
profile test results 15 for the |osartan conponent, the dissol ution
rate of t heldsadar camponortpotlensubsguer aripiicialiintestiogl Benerzene 91l Aot 0 e
artificial gastric juice zone was |ess than 10%in the

| osart aBbat eotslaef| 146 mrinutesinphasmtrobfepimiatiorsnbutagps mbers 28% wpyted-trial ebd
tabl et of the present invention, but was about 60%in the control
drug. The dinsiswbuin ¢r losdrntiorvdsatinosarghase conlpoatont lag fime delayed-release
subsequent artificial intestinal juice zone was 100% up to a 20 total
of 150 m nutaddeti of tive pessabtr dlvehibmmeuggdsting  thisutissgiomboaie E0Meu posertana
total of 240 mnutes in the |osartan/atorvastatin two-phase

conbi nat i on chgoreniTin @rl ayadive elcembmatiab gt tiné delgedsrebensmn tablen weas i,
suggesting that dissolution rate of the | osartan conponent in the
inventive cQriedah &t IndBe bl @ebayed-rel ease tabl et was nuch sl ower
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WD 2008/ 054123PCT/ KR2007/ 005405 t wo- phase conbi nation |lag time

del ayed-rel ease tabl et of the present invention is nmuch slower than
si mvast at '?ozﬂﬁh’ldskﬁsd' ssol ution profiles obtai ned when ghexhR§AfoLRY
single tablet and the sinmvastatin single tablet, as the control

drugs, are adm nistered sinultaneously. Thus, in the case of the
inventive tablet, the time for netabolism 5re| ated enzyme cytochrone
P450 to be regenerated after sinvastatin is netabolized first in the
liver can be suffAsientibed abaye theckarlYegleasgeblopirtan 1n thedeggetpnatprastatin two-
di ssolution profile test Conparative dissolution profile tests of the
| rbesar t ant phase asibiriation g phestlayed-cdedst naiétorf thagresenteinvention is much
del ayed-rel ease tablet, prepared in Exanple 21, and control drugs
(Zocor (r) ( slbwmaﬂﬁatsimvastaﬁg,l wnlika blissontioAprodes| c(brts)ine(dl wheasthetlasartad sigele
tablet)), were perforned. The dissolution profile test of the

si mvast at i ntabturpaidetic wasvaeatin osinglel talsiste dasothet benttdhi dregk, Sirat slministered
Phar macopoei a (USP30), and the dissolution profile test of the

i rbesartgn genan@itlywathpeii Gioede borthainveittlk tefled @ik tiingUbemetabolism-
whi ch the dissolution nedium 15 was changed fromartificial gastric
juice to artditbd bddymentlyRehion! PASY ki rBheetatddGifter SOIvARR IS Metadliaktiat
the start of the test. The dissolution profile test of each conponent
was perfornﬁgthhﬁvgmnfbggﬁﬁweﬂl%,%&@@r and the test results are shown
in FIG 7. The analysis of the sinmvastatin conponent was perfornmed in
the sane manner a tbﬂa&@t%ﬁte@%ﬁé{m(ﬁ 1. 20As can be seen in FIG 7,
when the dissolution profile.test 'was perfornmed in the follow ng

condi tions, the shovagiat r&LQQé@?p{%ﬁBﬂnéﬁfbagaﬁoﬁ s e ‘B{gﬂldﬂa&f'ggﬁbral

tablet of the present 1 nvention owed a di'ssolution profil

o areha! ok SHae hnd RlaPbrdiifcpl Fanelbdtfo 0007 (1) but_the

i rbesartan conponen a very SSO utiron rate corrpared to

that of the contr e he dissolution profile test
results for the i?%sésrpae g aélgir{rap%ént{egrﬂ’ Sb?ﬂ%‘té di ssolution rate of the

i rbesartan conpon nt 0 e I n h

artificial gastri ﬁ%n Aol 8%&‘8%@ °%P?’ﬁ2 Ue@g%ggcoﬁgﬁsﬁoﬁ +0.01M sodium
i rbesartan/sji,mast at.in - phase conbi nme

tablet of tﬁélmé%g%nleospﬁ%ﬁvmmawﬁwt(o B 1o AT R Sl
formul ati on. The dissal utio of t i rbesartan corrponent | n

t he subsequent ar WFWEFEP@HHE@E‘P?F?‘I““]&E‘?G @“E{ﬁ%é OTHeE e up to a
total of 150 mnutes in the_control fornulation, but was about 20% up
to a totll of 240Dsicaigne¥ayelengladiBbsartan/ si nvastatin t wo- phase
conbination lag tine_del ayed-rel ease tab) et of the present invention,
suggesting that dMebieuphase PERM crdiuge diydeesn ¢ Bhesel il @ﬁn#ﬁg '
inventive lag tine del ayed-rel ease tablet was, nuch sl ower than that
in 10 the cowmthaspl £ 67 idd.ati on. As described above, the early
rel ease of irbesartan in the irbesartan/sinvastatin two-p

conbi nation | ag tColsrdeStajdess Icellums(ba\ﬂ@g)aremefdlmeterp@féb@ﬁm ailﬁ\?é?ﬁgﬂ'bﬁf
i's nuch slower than sinmvastatin, unlike dissolution profiles obtained
when the ir b2Shmtm) packed giita actadeai sibeilicheelsi mvast atin si ngl e tabl et,
as the control drugs, are adm nistered 15 sinultaneously. Thus, in

t he casegof the i BlenticveStnaAbind.,, the tinme for netabolismrel ated
enzyme cytochrome P450 to be regenerated after sinvastatin is

met abolized first in the liver can be sufficiently ensured.

[l rbesartan test nethod] Di ssolution test:
performed baggdnampit &SWnfataive tizsdluticeiprofileedst gener al 20t est net hods
in the Korean Pharnacopoeia, eighth edition. Test method: paddle
method, 50 rpm  Coblpasake tdivslui®dippsfild 364tsTbf dfe Qsiridd/shydasttin! oroghase
acid sol ution (artificial gastric juice); 1000 m of pH 6.8 phosphate
buf f er sol utd,RMidadbs 1dd Gind! dldedpdiéad@tablats, GRopardinil Esarspleeihadd 19, and
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The design of this test is as follows. As test dugs, |osartan and
simvastatin were used. A total of 29 animals were grouped into the

fol | ow ng wioxogwwups, each consisting of 5 animals: a PCI/KR2007/0054035
sal i ne-adm ni stered WKY rat group as a control group; a

saline-adm nistered SHR rat group as a screening group; a test group
adm nistered with [osartan and sinvastatin sinmultaneously in the
nmor ni ng ( SM gr oup) rk £onditigns), a.test grogp admnistered W th
| osartan an&orgToms%?é gﬁ?ct‘?rs's}ﬁb‘fat“téﬁ'éﬁ‘%}glﬁ)’aqﬁﬂ)’ Q?gaaév@ﬂﬁﬁijﬂ &8 °§?l§?}9) were
(light conditions); a test group adm nistered with | osartan and

si mvast at i nPgiforgicts eT]é%fhsﬁql‘%% RTHEIFH%“ HEFIWI YVt FeBwaRent §igs performed
conditions); a test group adm nistered with |osartan and sinvastatin
at di f f er enbasel prghe Fniters States Ahamnacemeeis GIRFP0) png) e dgsalytion grpdife test of
(three big groups: a control group, a screenin roup and a test
group) . The dreulpsanioar eomphrieni s@ermseforend Broayeta ﬁgé8a BiptespEt Flid the
this study is an aninmal study using rats as test nodels, the test was
per f or med i disolytion mwedidintwasrebanged fepay ktifoaldgasirigivicT eartiigilintestingl juine
time applied in the animal study is conversely applied to humans,
because t he stitmgHicth b2®himidsaftesthe piprof the test  t The dissolation hrofidd testwfreanh.
Eval uation nmet hod Eval uation of effects Conparison of changes in
systol i c bl cotlpg@reassay erfothedindhé eantel roatiepasds TastExanpkenl, bhdthe test results
pressure and pul se rate, neasured with automatic bl ood pressure

nmet er, bet wagishbhe irgFIaPs adm ni stered with the drugs sinmultaneously
in the norning and in evening, and the groups adm nistered with the
drugs at differenhsichi®s sédh iaRIGND) whétgthamibsolaticry profifkgtest WO performed in
2008/ 054123PCT/ KR2007/ 005405 Test groups G oup nane Adm ni stered

drugs angd mefheehdi@shsi of SfeﬁtaEQQn§19 L, 0fe eqinf @dtatan cothp&iEhy! o) thértivomhase
nunmber Normal (VKY rats, saline Adnini stered with saline hourl y 4

Vehi cl e (salchiBihafdiaBied be iR rdchhintaiticnshBREd h¥Midolution profile substantially
Adm ni steredw t hl osartanand sinmvastatin sinultaneously in the norning

(SM group) Qg?d’rlﬁlgci GANGH hd Qb1 M@h@k&&%‘u@ %e%staﬂaﬂ SRS sBBFed a very slow

sinvastatin taneously at 9730 a.

Adri ni st er e?’ﬁﬂ%lﬁ{i&? Bl %gﬁlggresfitA R tth céﬂgfﬂf!&@@%%ﬁr@’. | 1in e dRYRMIAT

(SN group) _ condi t10ons mnistered with |osartan and
Si mvast at i n PR QEQHE s B Tockodf colupdilf, WSty e ST NRdn
condi ti ‘1'%5) c@r%g}.)nncin? 1t11§'\ {oe% tg‘lmtﬁ)eg %thrgsrﬂgﬁding to the artificial gastric juice zone was less
than 10% in the losartan/simvastatin two-phase combination lag time delayed-rclease
tablets of the present invention, but was about 60% in the control formulation. The
dissolution rate of the losartan component in the subsequent artificial intestinal juice
zone was 100% up to a total of 150 minutes in the control formulation, but was about
20  20% up to a total of 240 minutes in the losartan/simvastatin two-phase combination lag
time delayed-release tablet of the present invention, suggesting that dissolution rate of
the losartan component in the inventive lag time delayed-release tablet was much

slower than that in the control formulation.

As described above, the early release of losartan in the losartan/simvastatin
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9:30 a.m; Administered with sinvastatin at 1:30 p.m 5
Adm ni steredwi t hl osart anand sinvastatin at different tines in the

eveni ng (WO%&V{B%IZ.‘»! i ght conditions) Adm nistered wthdosgiibAfsal 7

p.m; Administered with sinvastatin at 11 p.m 5
Phar macoki neti cs/ pharmacodynam cs in the results of the clinica
ani mal study, perforned in this Test Exanple, are shown in Table 8
bel ow and FIGS. 8 to 10. WD 2008/ 054123PCT/ KR2007/ 005405 5[ Tabl e 8
Resul ts of clomgshase ¢ombinationddg timedslaysdiroleesn tablitiohthetpresentanveation is muc
different tinmes and sinmultaneous adm nistration 1 Itens VWKY rats SHR
rats SHR ni t do@HRharasisvGiiRin, ankkeS#Rohuios pRoftesoeipsingdwhen thyrlossptan single
Triple- distilled water G oup adm ni stered sinmultaneously in the
nor ni ng ( dartsbleoned t the nsijnvastatinp singlei tablet, ease thes iconttd! adregs)sdry admitistered
eveni ng
simultaneously. Thus, in the case of the inventive tablet, the time for metabolism-
5  related enzyme cytochrome P450 to be regenerated after simvastatin is metabolized

first in the liver can be sufficiently ensured.

Test Example 7: Comparative dissolution profile test
Comparative dissolution profile tests of the Irbesartan/simvastatin two-phase

10 combination lag time delayed-release tablet, prepared in Example 21, and control drugs
(Zocor® (simvastatin single tablet); Aprovel® (Irbesartan single tablet)), were performed.
The dissolution profile test of the simvastatin component was performed based on the
United States Pharmacopoeia (USP30), and the dissolution profile test of the irbesartan
component was performed for a total of 480 minutes, in which the dissolution medium

15  was changed from artificial gastric juice to artificial intestinal juice starting from 120
minutes after the start of the test. The dissolution profile test of each component was
performed in the following manner, and the test results are shown in FIG. 7. The
analysis of the simvastatin component was performed in the same manner as in Test
Example 1.

20 As can be seen in FIG. 7, when the dissolution profile test was performed in
the following conditions, the simvastatin component of the two-phase combination
tablet of the present invention showed a dissolution profile substantially equal to that of
the control drug Zocor®, but the irbesartan component showed a very slow dissolution

rate compared to that of the control drug Aprovel®. In the dissolution profile test
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(l'ight conditions) G oup adm nistered at different tines in the
nor ni ng (dark conditions) G oup admnistered at different tines in

t he eveni ng,?go'%gugonditions) 3 Animal nunber 4 555 ﬁﬁ@o éﬁ)sﬂ)fs
00

ani mal s at ours after 5-day adm nistration 4 systolic

pressure (nunlig) 125.0/5.5 168.8. 18.3 127.8110.5 124.018.0

122.019.5 124.411.7 5 diastolic bl ood pressure (nmHg) 80.3115.5

106.8122.8 71.5117.3 77.8114.1 74.8111.0 74.0113.1 6 Mean bl ood

pressure (muddgls @b thelitheSarthl ZoBpdi3ng tXOdifbBitidn rate of the irbesartan component up
to 120 minutes corresponding to the artificial gastric juice zone was less than 10% in the
irbesartan/simvastatin two-phase combination lag time delayed-release tablet of the
present invention, but was about 100% in the conirol formulation. The dissolution rate

5  of the irbesartan component in the subsequent artificial intestinal juice zone was 100%
up to a total of 150 minutes in the control formulation, but was about 20% up to a total
of 240 minutes in the irbesartan/simvastatin two-phase combination lag time delayed-
release tablet of the present invention, suggesting that dissolution rate of the irbesartan
component in the inventive lag time delayed-release tablet was much slower than that in
10  the control formulation.

As described above, the early release of irbesartan in the irbesartan/simvastatin
two-phase combination lag time delayed-release tablet of the present invention is much
slower than simvastatin, unlike dissolution profiles obtained when the irbesartan single
tablet and the simvastatin single tablet, as the control drugs, are administered

15 simultaneousty. Thus, in the case of the inventive tablet, the time for metabolism-
related enzyme cytochrome P450 to be regenerated after simvastatin is metabolized
first in the liver can be sufficiently ensured.

[Irbesartan test method]

Dissolution test: performed based on dissolution test method of general
20  test methods in the Korean Pharmacopoeia, eighth edition.
Test method: paddle method, 50 rpm.
Dissolution media: 750 ml of 0.01M hydrochloric acid solution (artificial

gastric juice); 1000 m! of pH 6.8 phosphate buffer solution (artificial intestinal juice).

Analysis method: high-performance liquid chromatography.
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93.318.4 90.819.2 90.219.8 7 Pulse rate (rate/mn) 457.0155.0
439.0118. 6 460.8174.3 498.8145. 0 465.5130.4 463.658.6 This ani nal
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Test design

The design of this test is as follows.

As test dugs, losartan and simvastatin were used. A total of 29 animals were grouped
into the following six groups, each consisting of 5 animals: a saline-administered WKY
rat group as a control group; a saline-administered SHR rat group as a screening group; a
test group administered with losartan and simvastatin simultaneously in the moming (SM
group) (dark conditions); a test group administered with losartan and simvastatin
simultaneously in the evening (SN group) (light conditions); a test group administered
with losartan and simvastatin at different times in the morning (DM group) (dark
conditions); a test group administered with losartan and simvastatin at different times in
the evening (DN group) (light conditions) (three big groups: a control group, a screening
group and a test group). The drugs were administered for 5 days once a day.

Because this study is an animal study using rats as test models, the test was performed in
light conditions and dark conditions, The administration time applied in the animal

study is conversely applied to humans, because the biorhythm of rats is opposite to the

biorhythm of humans.

Evaluation

method

Evaluation of effects

Comparison of changes in systolic blood pressure, diastolic blood pressure, mean blood
pressure and pulse rate, measured with automatic blood pressure meter, between the
groups administered with the drugs simultaneously in the moming and in evening, and the

groups administered with the drugs at different times in the moming and in evening.
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Pharmacokinetics/pharmacodynamics in the results of the clinical animal study,

performed in this Test Example, are shown in Table 8 below and FIGS. 8 to 10.
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8 This study supports the effects of the present invention and used
mar ket ed drugs and was perfornmed in small patient group according to
| CH GCP angolb@disadzs pi ds nmeasured at 42 days (fasted) aifémgobﬁoogjogrt
of adm nistration in this 5 clinical study are shown in Table 11

bel ow. WD 2008/ 054123PCT/ KR2007/ 005405 5[ Tabl e 11] Lipids Goup A
(adm ni stered sinul taneously; 8 patients) Goup B (adm ni stered at
different tines; 9 patients) Results Screening D42 Change(%

Screeni ng D42 Change(% Total chol esterol -57.4 -78.8 Goup B
208.6 151.3 251.1 172.3 (120- 230 ng/dl)

5 [Table 8]
Results of comparative animal study between administration at different times and simultaneous administration
I Ttems WKY rats SHR rats SHR 1ats SHR rats SHR rats SHR rats
Group Group
Group Group
administered | administered
administered administered
Triple- at different at different
Nommal simultancously | simultancously
2 Groups distitled times in the times in the
group in (he morming | in the evening
water moming evening
{dark (light
{dark (Jight
conditions}) conditions)
conditions) cenditions)
Animal
3 4 5 5 5 5 5
number
Statc of animals at 20 hours after 5-day administration
systolic
bleod
4 125.0£5.5 168.8. £8.3 127.8£10.5 1240480 122.0+9.5 124.4+1.7
pressure
(mmHg)
diastolic
blood
80.3£15.5 106.8+22.8 T5+17.3 77.8+14.1 74.8+11.0 74,0413.1
pressure
{mmHg)
Mean blood
pressure 95.%10.6 127.8x13.9 90.0+8.4 93,3384 00.849.2 $0.2:9.8
{mmHg)
Pulse rate
457,0£55.0 439.0+18.6 460.8+74.3 498.8+45.0 465.5::30.4 463.6£58.6
(rate/min}

and dark conditions.

This animal study was performed on rats as test models under light conditions

The administration time applied in the animal study is conversely
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applied to humans, because the biorhythm of rats is opposite to the biorhythm of
humans.

1. In blood pressure reducing effects, systolic blood pressure and diastolic
blood pressure showed low values at day 5 compared to the screening group.

2. The blood pressure reducing effects are shown in. FIGS. 8 to 10. It was
observed that the group administered at different times in the evening (light conditions)
was most excellent in the blood pressure reducing effect among the four groups.

Thus, it can be seen that, unlike the conventional group administered
simultaneously, the composition of the present invention has the optimal blood pressure
reducing effect during a time period from the morning to midday of the day following
the administration thereof, when the average blood pressure reaches the climax.

It can be seen that, in the case of administration at different times, like the case
of the novel combination product of this present invention comprising the angiotensin-
II-receptor blocker and the HMG-CoA reductase inhibitor, the angiotensin-Il-receptor
blocker and the HMG-CoA reductase inhibitor, administered to reduce blood pressure,
show an optimal antihypertensive effect compared to when single formulations of each
of the angiotensin-Il-receptor blocker and the HMG-CoA reductase inhibitor are
simultaneously administered.

Meanwhile, Table 9 below shows the results of measurement of blood pressure
and pulse rate in the group administered with losartan and simvastatin simultaneously
and the inventive group administered at different times in the morning according to the
present invention. As can be seen in Table 9, with respect to the blood pressure
reducing effects of losartan and simvastatin, the test group administered at different

times according to the present invention showed an increase of 0.3% in mean sitting
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systolic blood pressure compared to the group administered simultaneously, but the
increase was not significant. Also, the inventive test group showed an increase of
4.8% in mean sitting diastolic blood pressure reducing effect, an increase of 3.3% in
mean blood pressure reducing effect and an increase of 7.1% in pulse rate reducing
effect, compared to the group administered simultaneously. Thus, the inventive test

group showed a significant increase in the overall blood pressure-reducing effect.

{Table 9]
Blood Blood
Bloed pressure pressure pressure Pulse rate
Groups
(systolic) (mmHg) (diastolic) {mean) {per min)
(mmHg) (mmHg)
Normal group 125.0+5.5 80.3£15.5 95, £10.6 457.0£55.0
Screening group 168.8+8.3 106.8+22.8 127.8£13.9 | 435.0+18.6
Administered at different times in
124.4+1.7 74.0£13.1 90.2+9.8 463.6+£58.6
the evening
Administered simultaneously in
124.0+8.0 77.8+14.1 93.3+8.4 498.84+45.0
the evening
Difference in blood pressure drop
between simultaneocus
-0.3% +4.8% +3.3% +7.1%
administration and administration
at different times

This animal study was performed on rais as test models under light/dark
conditions. The administration time applied in the animal study is conversely applied
to humans, because the biorhythm of rats is opposite to the biorhythm of humans.

Accordingly, through the delayed release of losartan administered after 4 hours
as intended in the present invention in order to reduce blood pressure, it was
demonstrated that the group administered with the drugs at different times had an
excellent blood pressure-reducing effect compared to the group administered with the
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-1.6 -11.0 Goup B 177.5 175.9 172.4 161.4 (40-150) (0.9%
(6.49% was better. Bl ood pressure, pulse rate and pul se

pressure, WoRssR 8t 41 days after the start of adm niglyRkd i<
this clinical test, are shown in Table 12 below. WO FeTRRdB oS ibs

2008/ 054123PCTI KR2007/ 005405 [ Table 12] G oup A (adm nistered
simul taneously; 8 patients) Goup B (admnistered at different tines;

9 patients) Results Screening D41 Change Screening 1)41 Change
drugs simultaneously.

Test Example 9: Preliminary Clinical Test
For Example, in this clinical study was performed as described in Table 10
below in order to confirm the effect of the inventive combination. Specifically, in
5 control groups, commercially available control “Zocor”® tablet” (20 mg simvastatin;
MSD) was administered alone, and “Zocor® tablet” and “Cozaar ®tablet” (50 mg
losartan potassium; MSD) were administered simultaneously. In a test group, “Zocor®
tablet” and “Cozaar® tablet” were administered at different times, such that the release
times of the drugs were the same as in the combination provided in Example of the

10  present invention,

[Table 10]

Multi institational clinical study was compare with the pharmacokinetic
propertties, effects and safety of administration with losartan and simvastatin
Title simultaneously and administration with losartan and simvastatin at different
times in hypertensive and hyperlipidemia patients (study research ,

investigator-initiated trial)

To comparatively evaluate pharmacokinetic properties, effects and safety
between a group administered with Zocor® and Cozaar® simuitaneously and a
Object
group administered with the drugs at different times after administration once |-

a day for 6 weeks (42 days) in hypertension and hyperlipidemia patients.

Seventeen 30-60-year-old patients having hypertension and hyperlipidemia; 8
Subjects patients administered with the drugs simultancously and 9 patients

administered with the drugs at different times.

This test was designed as follows:
2-open labeled, and single dose.
Design Test drug 1: 50 mg Cozaar” (one tablet)
Test drug 2: 20 mg Zocor® (one tablet).

Group A: administered with with Zocor® and Cozaar® simultaneously in the
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9.4
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(4. 7%
13.9 Group B BP (DYS) 99.4 90.0 94.8
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evening.
Group B: administered with with Zocor™ and Cozaar® at different times in the
gvening.
The drugs were admunistered for 6 weeks (42 days), and the comparison

between the two groups was performed.

Efficacy and Safety

1. Efficacy evaluation

-Primary endpoint: comparison of changes (between before treatment and
end of study) in mean systolic blood pressure and LDL-C, between two
groups, i.e., the group administered simultaneously and the group administered
at different times.
-Second endpoints: comparison of changes (between before treatment and
end of study) in mean sitting diastolic pressures and puilse pressure, lipid
profiles (total cholesterol (mg/dl), LDL-cholestero] (mg/dl), HDL-cholesterol
(mg/dD), triglyceride (mg/dl), other risk factors (Apo B, HDL-C/LDL-C}), and
CV risk group, between the two groups.

2. Safety evaluation

Physical examination, vital sign, adverse events, ECG etc.

Test groups

Administered drugs and

Number of patients
method

Group name

Administered with 20 mg
Group administered at ®
Zocor® at 7 p.m., and after 4
different times in the 9
houts, administered with 50
evening ®
mg Cozaar at 11 p.m.

Group administered | Administered with 30 mg

simultaneously in the | Cozaar® and 20 mg Zocor® 8

evening simultaneously at 7 p.m.

This study supports the effects of the present invention and used marketed

drugs and was performed in small patient group according to ICH-GCP and KGCP.

Lipids measured at 42 days (fasted) after the start of administration in this

clinical study are shown in Table 11 below.
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WO 2008/054123 PCT/KR2007/005405

5 [Table 11]

Group A (administered Group B (administered at different
Lipids simultaneously; & patients) times; 9 patients) Results
Screening D42 Change(%) | Screening | D42 | Change(%)
Total
cholesterol -57.4 -78.8 Group B
208.6 151.3 2511 172.3-
(120-230 {27.5%) (31.4%) | was better.
mg/dl}
LDIL-
-57.00 ~79.1 Group B
cholesterol 139.6 B2.6 174.2 95.1
(40.8%) {45.4%) | was better,
(0-120 mg/dl)
The two
groups
0.217 0.226
HDL/LDL 0.302 0.519 0312 0.538 showed a
(71.9%) (724%)y |
significant
increase
Triglyceride -1.6 -11.0 Group B
177.5 175.9 172.4 161.4
{(40-150) (0.9%) (6.4%) was better.

Blood pressure, pulse rate and pulse pressure, measured at 41 days after the

start of administration in this clinical test, are shown in Table 12 below.
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76.5.83.8 72.3 76.3

(9. 5%

(5.5% was better

Bi omarkers neasured at 41 days after the start of admnistration in

this clinigalwoégslinngre shown in Table 13 bel ow.

[ Tabl e dS3kRrIGHDR108

(adm ni stered sinultaneously; 8 patients) Goup B (adm ni stered at
different tinmes; 9

D42 Change

patien s) Results

Screeni ng D42 Change Screeni ng

AST (0- 2.0 1.9
[Table 12]
Group A (administered Group B (administered at different
simultaneously; 8 patients) times; 9 patients) Results
Screening D41 Change Screening D41 Change
-7.0 -12.7 Group B
BP (SYS) 1483 141.3 145.2 132.4
{4.7%) (8.7%) was better
9.4 -13.9 Group B
BP (DYS) 99.4 90.0 94.8 80.9
{9.5%) (14.7) was better
Pulse -1.8 0.7
53.1 51.3 50.8 51.5 Similar
pressure (3.4%) (3.3%)
1.3 4.0 Group B
Pulse rate 76.5 83.8 723 76.3
(9.5%) (5.5%) was better

Biomarkers measured at 41 days after the start of administration in this clinical

test are shown in Table 13 below.

[Table 13]
Group A (administered Group B {administered at different
simultaneously; 8 patients) times; 9 patients) Results
Screening D42 Change Screening D42 Change
AST (0- 2.0 1.9 o
254 274 26.1 28.0 Similar
50 IU/L) (7.9%) (1.3%)
ALT (0- 1.0 -2.44 Group B
40.4 41.4 37.1 34,7
45 TU/L)Y (2.5%) (6.6%) was better
r-GTP +4.9 +0.5 Group B
63.1 68.0 38.2 38.7
(4-50) (7.8%) (1.3%) was better
Maintained
in the
CPK (51- -40.3 1.9
157.8 117.5 829 84.8 normal
246 TU/L) (25.5%) (2.3%)
range
(A>B),




25.4 27.4 26.1 28.0 Sinmilar 50 1UL) (7.9% (7.3% ALT (O-
1.0 -2.44 Goup B 40.4 41.4 37.1 34.7 45 1UL) (2.5%

(6.6% waswbebbsaisarns GTP PCT/KR2007/005405
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From the clinical study results for the group administered with simvastatin and
losartan at different times and the group administered with the drugs simultaneously, it
was proven that the group administered with simvastatin and losartan at different times
was excellent in all evaluation parameters including blood pressure reducing, lipid
reduction and side effect-associated biomarkers. Especially, in test group was no serious
adverse events other than non-serious evenf, which generally occur upon the
administration of each of simvastatin and losartan.

As a result, it was demonstrated through said clinical test that, when the
angiotensin-II-receptor blocker and the HMG-CoA reductase inhibitor are administered
at different times according to the present invention, the HMG-CoA reductase inhibitor
shows a more excellent antihyperlipemial effect even at the same dose, compared to
when single formulations of each of the angiotensin-II-receptor blocker and the HMG-
CoA reductase inhibitor are administered simultaneously. In addition, the enhanced
blood pressure-reducing effect of the angiotensin-II-receptor blocker administered in
order to reduce blood pressure was demonstrated, and it can be seen that the
angiotensin-II-receptor blocker shows the optimal effect due to the extension of the

release time thereof.

Industrial Applicability
As described above, the present invention relates to a lag time delayed-release
formulation comprising of an angiotensin-lI-receptor blocker and an HMG-CoA
reductase inhibitor and provides a pharmaceutical combination comprising an
angiotensin-Il-receptor blocker and an HMG-CoA reductase inhibitor, which is most

suitable for the prevention and treatment of hypertension having or not having
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+4.9 +0.5 Goup B 63.1 68.0 38.2 38.7 (4-50) (7.8% (1.3%
was better Mai ntai ned in the CPK (51- -40. 3 1.9 157.8
WO 2008/054123 PCT/KR2007/005405

Complication such as cardiovascular, cardiopulmonary, pulmonary or renal disorders,

metabolic syndromes including insulin resistance and, diabetes or prediabetes.
Specifically, the present invention provides a drug delivery system, which
comprises a lag time delayed-release material and an immediate release material, such
5 that the dissolution time of each of the angiotensin-1I-receptor blocker in body and the
HMG-CoA reductase inhibitor can be controlled, and thus each of the drugs can be
released at a specific rate in the body. The drug delivery system is a lag time delayed-
release formulation, which is designed with the consideration of the absorption, the
metabolism and the pharmacological action of each drugs, so as to obtain the most ideal

10 efficacy and safety when it is administered once a day in the evening.

Also, the present invention provides a preparation method of the lag time

delayed-release combination.
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117.5 82.9 84.8 normal 246 1UL) (25.5% (2.3% range

(A>13). WD 2008/ 054123PCT/ KR2007/ 005405 From the clinical
study results for the group adm nistered with sinmvastatin and

| osartan at different tines and the group admi nistered with the drugs
simul taneously, it was proven that the group admi nistered with
simvastatin and losartan at differ eﬁl—Al"f?ﬁes was excellent in all

eval uation parameters including blood pressure reducing, lipid 5
reduction and side effect-associated bi omarkers. Especially, in test
group wdsAlrg ties delavediplenss sombiatien phaigaceyiival erimrosidionoykic gemprises a
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shows a rmrethémmt%ﬁﬂn ﬁﬁ@(?etﬁ’w&qckﬁelmaéleaélfCﬂ@c@‘@t@ﬁ@? tiveh@rogig pensisting
dose, f

angt ot GhareurF VAISBES, Fhan, G Bl SO brRveakaR, Qhreserap o
are admhﬁrre@@rub@allmaﬁmnt@bieéelﬁtizereph addi tion, the enhanced bl ood
pressure-redyel pge Lhl @Glrofhg ¢ eﬁélgllsoéte!}%bp oht - §G&EEY 9 n&%@%ﬁlg acetate

admi ni stered in 15 order to reduce pressure was

and it phieidie @661@0%%8%@Rﬂh@"ﬂ%ﬁehlédrﬁXMPFOFWéﬁ%thlm”UtﬂSQcN‘élﬂalgﬂ%\ﬁ@|lﬂ¢$@
opti mal t r i t

R e A M S LGRS
r el at esnethacylicagid ¢apshirardyed- r el ease fornul ati on conprising of an
angi ot ensi n- fl- Hﬁ@%&&?eo@d&%g(ﬁ{hl n{g‘) 8t I%o%%e]’e%%@ﬁ%é BitupickRéisting
and provi des armaceut 1 cal nation conpris .
angi ot éaﬁ§imvastaimel§>efg§f@tm bat@@raétat"aﬁesmsmmpphaé@awa@@"yi atreplabls salts
whi ch i ApsL$Ui table for the prevention and treatnent of
hyperten3| on having or not having Conplication such as

car di ovascul s theardl it pﬁtbﬁ@rnyounpei e agiptansin: kresepior Slockernris released up
et aDolih 6 1RACERIERl RETIAG 'a‘ﬁa%{;] retﬁﬁwmqﬁtﬁ@gmomt%@%eeéng%tensm-

pr edi abet es. Speci e present Invention provid

drug ddtiegepter @;@kermls vmiegﬁed:mtq Sedowrs| aflen prad mla%ahqneh‘»é@tséhat the
materiagl,g %'f%sf%“n- %Ld%k%ﬁéﬁ?@@ aBBSBEd # theSINEP 32 hAIRE Iaft han the HMG-
dlssolutlon tlne eac e oc

angi ot ensi n- Hrecept or
body arQPAthfFéU%@bWt@reduct ase inhibitor can be controlled, and thus
each of the drugs can be released at a specific rate in the body. The
drug delivery systemis a lag tinme delayed-rel ease formulation, which
i s desiZyriég cambinatiore phainecgulicl ronpesitianhrccarsking tot Claim 1t weergis lasrothas a0

and th‘jwﬂ{"&\‘ﬁﬁ@%ﬁ"oﬁlﬁf &rathe%§5 smfn %@&o%w@er 1§PeI@a35,eHQJ QBt@héhré Qﬁ oral

nost 10 effi cacx when 1t is admni ste once g
in the aéiwm'strﬂjlon such thay tse anﬁlﬁ@nﬁﬂéb@ﬁﬁpﬁohb@ﬁﬁrdﬁ"ﬁ}ecﬁbisl@@dan ’ihe liver 3-4

pr epar %iuma Héﬂqh@hMcFayeggdﬁ 4B ifgbigpred-r el ease conbi nati on.

i
CLAIMS 1. Alag tine rel ease conblnatlon phar maceuti ca
conposition, which conprises a

3. The combination pharmaceutical composition according to Claim 1, wherein the

angiotensin-ll-receptor blocker is losartan or a pharmaceutically acceptable salt thereof.

4, The combination pharmaceutical composition according to Claim 3, wherein the

angiotensin-tl-receptor blocker is losartan potassium.

5. The combination pharmaceutical composition according to Claim 1, wherein the

angiotensin-ll-receptor blocker is comprised in an amount of 5-1200 mg in the composition.
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lag time del ayed-rel ease portion conprising an

angi otensin-1I-receptor blocker as an active ingredient and a

rel ease-controlling material; and an i medi ate rel ease portion
conprising an HMG CoA reductase inhibitor as an active ingredient,
wher ei n the angiotensin-lI-receptor blocker is at |east one
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met hacré/ép'l %dﬁ&%ge ﬁﬁﬁﬂ{)yiggpnv%ist f t he HVG CoA reductase inhibitor
is at l'east one Selecte Fomet he group consi sting of sinvastatin,
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accept ahl I her X .| e 4 % of
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Chi bi . o . n , o .
to @ ai ol Pl REBPART P AT GO GEEH ) 1500 rERBY eldnf Bt fdens
angi ot dxysveightlof thecagicdendn-boa@ptdr dlackéreased up to 4 hours after oral
adm ni stration, such that the angiotensin-II-receptor blocker can be

absorbed in the liver 3-4 hours later than the HMG CoA reduct ase
i nhi bi t db. Thecoritivateoiiianatceaticghrampasiton acalrdiog kpGkin ilowhiah éoindhe prm
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conbi naPEarepabReaR fied Rt subesedRMO B8 b bothupdk aresg sty o
t he andhetHdNZOoAlréduatasepblubitdrlineklessed snwediptelysed i n an anount of
5-1200 ng in the conposition. 6. The conbi nati on pharnmaceuti cal
conposition according to Claim1l, wherein the HV3C0A reduct ase

i nhi bi t dfi. Tke eomboatian phataeutidal tommposition mecading db eClaim d mwihieesig o g
consi st f S in, | i N,.:.at tati. . .

phar naditl By FTR@RE T, =BY 1t FByiaf RIS Seich Bt q myhievered
phar mactutiucal conposition according to Caim6, wherein the HVGCoA
reductase inhibitor is simastatin. 8. The conbi nati on
pharmaceutical conposition according to Claim1, wherein the HV3CoA
reduct ase. Tmmmrhbioatidnsphamrpcéusi_ed dompaaitiammcml_rdio@ tbChao 1 _n'gfhich ig inghe form
Cop oy Y A AT A BIRLURER KA AL of BB b aroris he
conpri dagl time dalagedwekasel pdifienGhdpan taitdrylayei givhpiiisrse dhembeiafpardisase
by wei ght..of th alell i.n-ll-r cker. 10. The

conbi ng{;‘lllrtbo% aﬂ'ﬁ’ﬁ’ﬁ%&‘%%@%@g%‘&‘ﬁﬁ Iﬁegﬁr?gérc%!ég'di ng to Caiml, whichis
inthe formof a single tablet existing as a two-phase matrix in

whi ch t i I -rel.eas rt.lon_ exi. . a ,dj nt J

phase, - 23 hE RO RRER R AL EA PP E B 0 I R 1L VPR LK et
sl ow y,of endapsute commerihirag graneles amesipiing bbtheelag ding: dslaged:orlease @ogion and
phase, such that.the . CoA redyct i.nhibitor is rel eased

i medi ag[r%rp'ggs Conff'nq'ﬂﬁwé}érrgﬁ‘leﬁ' fei %ﬁea‘%%g?@g@'euti cal conposition
according to Caim1l, wherein the lag tine del ayed-rel ease portion
and the 1I4.nﬁ‘laed Icc?r% lngtlec!nep Sa(?m geru ilca nco(r:n%ggi i&)rt1 lajlac[:c(:aorg‘lngrgﬂflc!o P.?‘alinz%l ,e\l}vﬁl%h is in the form

of an uncoated tablet or a coated tablet.
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15. The combination pharmaceutical composition according to Claim 14, which is the
coated tablet comprising a coating layer which consists of a coating agent, a coating aid or a

mixture thereof.

16. The combination pharmaceutical composition according to Claim 15, wherein the
coating layer comprises one or a mixture of two or more selected from the group consisting
of cellulose derivatives, sugar derivatives, polyvinyl derivatives, waxes, fats, gelatin,

polyethylene glycol, ethyl cellulose, titanium oxide and diethyl phthalate.
17. The combination pharmaceutical composition according to Claim 15, wherein the
coating layer is comprised in an amount of 0.5-15 wt% based on the total weight of the

coated tablet.

18. The controlled-release combination pharmaceutical composition of any one of Claims 1,

2, 3-5, 6-8, 9, and 10-17 which is administered between 5 p.m. and 10 p.m. once a day.
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