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CONTROLLED RELEASE COWVPLEX COWPCSI T1 ON
COVPRI SI NGANG OTENSI N- | | - RECEPTOR BLOCKERS AND HMG COA

WORBIORIQTASE | NHI Bl TORS Techni cal Field The preseCI/KR2007/005405

invention relates to a pharnmaceutical conbination
conmposition conprising an angiotensin-I1-receptor
bl ocker and an HM& CoA reductase inhibitor, which is

desi g sed on_ xenobiotic-chronot hera
cooh CPORRUILEEBREL BASE CORPBLEX SO IS Ton

adm ni stered to have different onset tinme, such that
e (OMBRISING ANGFOTENSINaII-RECHHPOR BIhOGIKERSAND

a specific release rate, as well as a nethod for

brepar i ng t NeTRACRCEA RRIFOUIPASE RUHTHITORSY e

rel ease conbi nation conposi tion accor Ing to t

present invention is effective for the treatnent of

the hypertension with or w thout such conplication as

di abet es, other cardi ovascul ar, renal disorders,

met abol i ¢ syndromes | i keTeehnieal Figldsi st ance.

Specifically, the present invention relates to a drug

del i vaibg prgsangrinventios frelatesdiosa phedndsawtéat! ambination composition
xenobi oti c-chronot herapy in which each conponent of
tdmeprisinpb am ahgiotenpihdduedepios bikckso kv dn MMIG-Go A predudtase inhibitor,
rel ease time in body and can show the nost ideal

whicBCik , dewipabd ibhsdds oRbeaskese-titoR@H¥apy in which each component of
combination composition is administered to have different onset time, such that each
component of the combination composition may have a specific release rate, as well as
a method for preparing the combination composition.

The delayed release combination composition according to the present
invention is effective for the treatment of the hypertension with or without such
complication as diabetes, other cardiovascular, renal disorders, metabolic syndromes
like insulin resistance.

Specifically, the present invention relates to a drug delivery system, which is
designed based on xenobiotic-chronotherapy in which each component of the
combination product is dissolved with a specific release time in body and can show the
most ideal effect, when it is absorbed in body.

The present invention is a functional lag time delayed release combination
formulation technology developed for the first time in the world and is based on the
following three platform technologies:

1) Xenobiotics: the application of the theory of the drug metabolism by the

Enzymes;
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The present invention is a functional lag tinme del ayed
rel ease conbination fornul ati on technol ogy devel oped

wo o023 irst time in the world and i s based PCI/KR2007/005405
followi ng three platformtechnol ogi es: 1) Xenobiotics:
the application of the theory of the drug netabolism
bz the Enzynes; 2) Chronot herapy: the application of
theory of the_ biorhythnms jn disease conditions; and 3) .
Drug del $iepgtheapy:e the( pamdicatiom of dpeary coft thsnbigrhytiyas i) discase
specific theory of the dissolution and absorption at
cghdifienssandt i nes. Background Art Necessity of the

combi nati on product Hypertension frequently coexists
wi t h 8pDomadylivry eystemi (D2&e tlenapphiostionaoethempscifiertbebry of the
to be major risk factors for devel opi ng cardi ac

dMsERESE and Mbsdrtloast @fffedént Gimesi sk factors is
potentially due to a common mechani sm

Arteriosclerosis, aggravated by hypertension and
hyperlipidema, is a condition which becones worse

when both synptons are cﬂg&@;‘lhag&rﬂ%en bl ood pressure
i ncreases, arteriosclerosis®becones worse, and when

arteri€§c&§r% '%(pe%p S oI S e, bl ood pressure
|ncre§§é§—%¥~§g¥s€HnggggﬁéS@Perosis. Al so, these

conditjions are considered to be severe risk factors
for ddbACHEISiN BRI oI5ty Wilh SOSEY apteRy digeasp)and both are

hyper chol esterol em a and . ' ,
considered to be major risk factors for developing cardiac disease. This clustering of

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 to worsen
arteriosclerosis. Also, these conditions are considered to be severe risk factors for
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,
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 receive a combination

therapy in order to treat such conditions, and the combination therapy becomes a
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hyperlipidem a are involved in the early devel opnent
of atherosclerosis, which is characterized in that
wo p@Basdeposits are uniformy deposited i nsi dePEr/K&2007/005405

i ncludi ng coronary artery,
peri pheral artery. Al so,

carotid artery and

This irregular lipid

deposition is thus characteristic of coronary heart

danmage d cardi ovascul ar
PR NGRS ar e
of di abetes,
vent r it alfeady
hypert ensi on

the sex of the person, ol t
pesth keger thet ther anphgatins apdsadpeimistraiden Oéﬁn HMG-

see Wl son et al.

di seases, the gravity and
so affected by the existence
snoking, . and le

Am J. Cardi ol.

Qah . 8dctase (ind®itpr ip. formlgti@) withhge angiotensing}lreeagiorvilpeker are

known t hat

it would be benefici al

for patients to

epeRiivlefor tho tbatamnt ofi chrldevasplar nliseasks rantlarenal ediseasesc h However,

condi ti ons,

and the conbi nation therapy becones

BERGS AORBABhatibR ey potii@tiegihe doinblirtiah compysitieh bf the two drug
known that the application and adm nistration of an

SIMEERA, PR thRRRore DERNBiRAt Al eonPoRitof! the elvdse bf ¥hich is lag time

angl otensin-I1-receptor bl

A R
Bl A

conposition, th

absor pti on,

€ 1S no co

di stribution and netabolism s not

ocker "are beneficial for the

inatio

i a?rméjéhﬁl'ﬁ@?irgsin@lﬁ&iin%eégﬁhtgtion, distribution

ati,on conposition of the two
1fc‘(eﬂ‘er nor e,

se of

a conbi nation
his |ag time del ayed
ERE i ncl udi ng

whj ¢

ut ) 2

i ( . yet
i nt r oduesedan, [wiiigh ifes iypirablgeat emoRs preipteRdRbt-fesgptor blockers, and

i ngredi ents Losart an,

which is a typical

agent anong

dimghaitan sitiel is- 2 epil agertlaowngrlEMGafidA reductase inhibitors, are most

frequently used in combination therapy. The combination application of components

contained in the composition of the present invention is reasonable, and the

pharmacological effect of each component is very ideal as shown in Table 1 below.



simvastatin, which is a typical agent anong HMG CoA
reductase inhibitors, are nost frequently used in
w@owBiosnaed on t herapy. The conbi nati on appl i cat PONK&R007/005405
conmponents contained in the conposition of the present
invention is reasonable, and the pharnacol ogi cal
ef fect of each conponent is very ideal as shown in
Tabkbie 13bel ow. [ Tabl e 1] 1) RAAS (Renin and Angi otensin
Systemj: one pf Dbl ood r :
i K hng{/ 2 nontdi pper_hg-(gpsé%:gw a:: gL%/Sngﬁig{é?a%qs
bl ood pr essur eBysuprsessiigduRAAS n t hej BY Brevepfingthgresclerosis
geaenal J%X&l?g ambi Vesqstiletingedioand havandg veshdidgig rqchpns
. (F conp]i)l cat1 p@enbimationsthstappkef togwvby céopernisn indneases the
W y, di abphitthypaiémives cffear of dcsapesid apdiyases the lipid-
patients etc. Jdodulias art @ fasimgtaghensi n-11-recept or
gla\(;icﬁer aanﬂ PNALIAGHUT | CahilRfertbiMVELPhArRASIb ARl action s
2 but y1 - chi oI 5 pignight Ml exbibited in the cvening vl
Zél bi phenyl - 4 IANYE 1§ i dazotol BPIfSYRAES 1s most agtive.
hroRpshsTadhs | Yeheadhneompinationsed: the ke seapensatsys admppystered at
of angi ot ensi habaut (7410, the eptireal cotibyperteesyr effeqt As maintained
receptor). Theatatlgitdhehsvinglthe irisk affdevelopmemhoich complication,
i ncreases bl opdft@rrishgysfpatiats havisgson-dfppenieypertbrsiondt

hypertrophy, YVascular hypertrophy, al Bedsem€her osligid-reducing
3 évbgrogclgrpiis e stroke and the alike [sggnUS Patent No.

9,190, UBI =T dr‘ﬂﬁ‘lb‘i‘@?”?ﬁ”'f-o'lfér‘ét‘f&{) anti-fmmhtdryaction

drug whi ch act gl)t reduce %Pooé ressg?e nrgéfd alP.tF?ga.
sane time, sho®b @S%sﬂe“ﬁléndj% ‘6?58%[?? 3 )gel?-ﬁ%ge%rlawég ftion
revention ang“@Hl&at nent of renal fajlure, the

‘Bre\ﬁéhﬁmg@n ahd (Dr Begeperating  gdothaligl al i nfarction

vascular walls cells and maintaining the

function of the cells.
The administration of the two components enhances and
maintains the function of the endothelial cell.

Relaxing efferent artery Inhibiting the sclerosis of
5) glomerular afferent and efferent arteries
artery The combination administration of the two components
enhances renal functions
Vasodilation | Vasodilation
6) Vasodilation The combination administration of the two components
vasodilates further blood vessels
7) Inflammatatory | Reducing | Reducing
factors The combination administration of the two components further
-MDA-CRP reduces inflammation-causing substances
-MCP-1

Increasing Increasing,

Increasing adiponectin

The administration of the two components increases insulin
sensitivity

8) Insulin activity

D RAAS (Renin and Angiotensin System): one of blood pressure regulatory
mechanisms in body
2 non-dipper hypertensive patients: their blood pressure is not reduced in their sleep,

4
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arrhythm a and heart failure, the prevention and
treatnent of diabetic conplications, the prevention

wa@pashsaat ment of stroke, antipl atel et effectsPCT/E&2007/005405

preventi on of atherosclerosis, the inhibition of
harnful al dosterone effects, the reduction of
nmet abol i ¢ syndrone effects, and the effect of
reventi di I [ i
P b e s e SIS e o
vol . 20(1998), [p.205-221]; J . Hypertens ..vol. 13 (8)
strbR@ Mostlydo@8ilin8BO¢lderky, diredvgti¢ patientsy clrdB? h)arzopiy) patients etc.
[ p. 601-606]; Am J . Hypertens., vol. 10 (12PT2)
Suppl . (1997), [p.325-331]; GCirculation, vol.
101(14) (2000), [p.1653-1659]; J. Hypertension., vol 17
18 @ogéﬁ%%)aﬁéib&n%ﬁﬂé& tor Hlotkét sl pRfma¢Blticallést th880) |
.2349]. Theé anti hypertensive and renal protective
ef fects _of angi ot ensjn-I.l~recept or i '
| osar tI?aOﬁ,grt"glr’ 21% d g&sﬁ: rgi %}g’g{ 1{:%’ fi oe? ogxzéﬁ%t&g%%th ﬁ’éb_? g?f@ﬁgaz"”'
bl.ications: J._. ner et_al.., Effects AT] . .
Sbansiol sk o ERasltrs Fpetanghof Ghop-PhudHlsppiye agent which
angi ot ensi n system in_ spontanequsly hypertensive S
sptagopizes theoRvdingopfeangiotensin-ligALh topg p%f%iﬂﬁémeé’ﬁg. {Aaﬁ receptor).
vol .20 (1998), p.205-221; M Bohmet al., .
‘Hregingiasensimllis a factarpwbichiinesessatblopd presrprarihogusys left ventricular
Ef fects of renin-angi otensin-system gene expression
leypeirtophigli vasaslat hgperfropigt iatesgsclérosidy perral daidure, stodke and the alike
13(8) (1995), p.891-899. Cther renal protective effects
géeasghﬁhﬁnﬁiﬂik&oagceptor bl ockers, found in the
irst clinical trials, are described in the follow ng

publ i optd ARSoteRsinANARESRBP HEcket s aRBRRPHAIACALY Qo reduce blood
effects of angiotensin-IIl-receptor blockade in type 1

ﬂjeﬂplﬁet én%, B?{Heesg}n% time, shows a wide range of effects including the prevention

and treatment of renal failure, the prevention and treatment of myocardial infarction
arrhythmia and heart failure, the prevention and treatment of diabetic complications, the
prevention and treatment of stroke, antiplatelet effects, the prevention of atherosclerosis,
the inhibition of harmful aldosterone effects, the reduction of metabolic syndrome
effects, and the effect of preventing cardiovascular diseases from growing worse in a
chain manner [see Clin, Exp. Hypertens.,, vol.20(1998), [p.205-221]; J.
Hypertens .,vol. 13 (8) (1995), [p.891-899]; Kidney Int., vol.57(2)(2000), [p.601-606];
Am. J. Hypertens., vol.10 (12PT2) Suppl. (1997), [p.325-331]; Circulation, vol.
101(14)(2000), [p.1653-1659]; J. Hypertension., vol 17 (7) (1999), [p.907-716];
Circulation, vol.101 (2000), p.2349].

The antihypertensive and renal protective effects of angiotensin-II-receptor

blockers including losartan, are described in, for example, the following publications: J.
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wi th di abetic nephropathy, Kidney Int., vol. 57(2)
(2000), p. 601-606; L. M Ruilope, Renoprotection and

WO eBls4An)i ot ensi n system bl ockade i n di abet eSPCT/KR2007/005405

mellitus, Am J. Hypertens., vol. 10 (12PT2) Suppl.

(1997), p.325-331. The effects of
3ngif otensin-l1-receptor blockers on endotheli al

ysfunctio re described in . the follow n .
Wi chalonilocs pf A rraepion Wpckafle oncopd psspreofnd the renin
arterial structure and endot helial dysfunction in _ ,
angiotansiasysten W snepiaeeushs hyerisgsiyheataplgthstspke prone strain, Clin,
receptor antagoni st |osartan, Circul ation, vol.
Bl (Hypett2®00yol.20. (1998), 16385-2H; M. Brbay 2t al., angiotensin-Il-receptor
Angi otensin-11-stinmul ates DNA and protein synthesis in

bleskadd ar TSROORENNZT |EBffecsl dfsefinanmziotmam-gstear ga@s: expmsgon and
of extracellul ar signal -regul ated ki nases, J.

JaREV ke & @Actionk0l. Hypeftehs., 660 99(8)(10990FR8FLBYIE. L
Schiffrin, Vascul ar renodeling and endot heli al

functigfed fnhy efe%:ﬁﬂe?éff&t@@lt arpiStensitE L R6&pt & blockers, found in the

ant i hypert ensi apy, Scand. Cardiovasc. J., vol.
2 uppl ... 47 (1 2 Re15-21; ! ard
%ﬁfr Sﬁriugﬁatﬁlﬁlﬁsc)taéengi ?Sﬁ&bgd rﬁgct e%tfglfgﬁégg?ug@gﬁeoﬁlab héAT nldgfsen et al,
; . . . . .

I? Se%;t]gctt%g ) ggt_sa(kjﬂ aglzg?o%%:r{s?r{- -Srlﬁ%eg\m? l{rlﬁ(gilaacta i r%ypev?ldiab]égg:' patients
angi otensin-11-receptor blockers block ATl receptors, .
i dbehopent eRsthy. Apgnpiebp ek & M avelTHE M Ruilope,
effects of inhibiting growth and tissueregeneration.
Rynogiatecsion sandnreain-pgBtensin rsysiamt bloekddahinpdigbeten mellitus, Am. J.
pharmaceutical use thereof Sinvastatin is a typical
Bymktens. bad el (12PT2) Sl il 997) agd2i-33whi ch is nost

The effects of angiotensin-II-receptor blockers on endothelial dysfunction are
described in the following publications: E.L. Schiffrin et al., Correction of arterial
structure and endothelial dysfunction in human essential hypertension by the
angiotensin receptor antagonist losartan, Circulation, vol. 101(14)(2000), p.1653-1659;
R. M. Touyz et al., Angiotensin-II-stimulates DNA and protein synthesis in vascular
smooth muscle cells from human arteries: role of extracellular signal-regulated kinases,
J. Hypertension.,vol 17 (7) (1999), p.907-716; E.L Schifftin, Vascular remodeling and
endothelial function in hypertensive patients: Effect of antihypertensive therapy, Scand.
Cardiovasc. J., vol. 32, Suppl. 47 (1998) p.15-21; Prasad, Acute and Chronic
angiotensin-1 receptor reverses endothelial dysfunction in atherosclerosis, Circulation,
vol. 101 (2000), p.2349.

Also, it is known that angiotensin-II-receptor blockers block AT1 receptors,

but do not affect AT2 receptors, which have the effects of inhibiting growth and tissue
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frequently used anong HMG CoA reductase inhibitors. 5
Sinvastatin serves to strongly inhibit HMG CoA

WO eagosasE which is converted to 3-hydroxy-3 -PEL/RRR007/005405
glutaryl -coenzyne A (HVG CoA) into nmeval onate, thus
showi ng the effects of inhibiting the production of
cholesterol in the liver and reducing | ow density
| i popr.otein cholesterol (LDL-C) levels. Due to such
es 180 sinmvastatin is excellent in treating
conposite hyperlipidema, and in treating and |
2)r Sisresiaiy 3 HIREQS cledheases inhgjtorh armgceutigak use thereof
proven through studies that the effect of reducin
| ow démmivaspatin popr titpe¢ah Batol-easedrlggidredpeing agenhi g%iqn is most
effective against coronary heart di seases [see
ficfaadtti usad kaonSHMEST@A reduSasevintidlitoSt udy” publ i shed in
the Lancet, vol. 344, (1994), p. 1383-89]. It is known

that apsbadkitr fassdo sirpiglly irfhbi€ HMIG- a0 tedastagwhivkeiedhverted
reductase 15 inhibitor is a primary drug for the

(9" SERES Ayl ﬁﬁfyﬂ%&nﬁ%eh AT (HUGLRRAS i8S dvhtlate, thus

rom-coronary heroscl erosi s includi ng angi na

B%B r‘rr%gggr %Imcefﬁ t:‘afhgprlﬁlit‘é %é%&ﬁlgg&?ggﬁerﬁ(gés?ggl m%ﬁg &\a/er dand| reducing
oy B EnipaRedsaatesis! (b5b:GHg 5, Dl i pigp pimvastan s

59: 3-16, Am.J Med 1998; 104. (Suppl 1):.6S-8S, din

opfdllcr cBk TN ropmesilc Awperipilogna) andy igp fregfios gand preventing

HMG CoA reductase inhibitors, sinvastatin is nos
afhesepglenedisy Furthermore, it was proven through studies that the effect of reducing

low-density lipoprotein cholesterol levels is highly effective against coronary heart
diseases [see "Scandinavian Simvastatin Survival Study" published in the Lancet, vol.
344, (1994), p. 1383-89].

It is known that a statin-based lipid-reducing agent as an HMG-CoA reductase
inhibitor is a primary drug for the prevention and treatment of heart diseases resulting
from coronary artery atherosclerosis including angina or myocardial Infarction [see
Lancet 1995; 346: 750-753, Am J Cardiol 1998; 82: 57T-59T, Am J Cardiol 1995; 76:
107C-112C, Hypertens Res 2003; 26: 699-704, Hypertens Res 2003; 26: 273-280.] Br
Med Bull 2001; 59: 3-16, Am J Med 1998; 104 (Suppl 1): 6S-8S, Clin Pharmacokinet
2002; 41: 343-370].

Also, among HMG-CoA reductase inhibitors, simvastatin is most frequently
used, and the efficacy in the treatment of coronary heart diseases and I the reduction of
the mortality rate has been proven through large-scale clinical trials [see Lancet 1994;

344: 1383-1389].
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used, and the efficacy in the treatnent of coronary
heart diseases and | the reduction of the nortality

WO 2108/0h183 been proven through | arge-scal e cli NnPCEKR2007/005405

trials [see Lancet 1994; 344: 1383-1389].This effect
IS because sinvastatin strongly inhibits HVG CoA
reductase performng a key role in a process of

synth Zi chol esterol. in the ver .an

oY e Thi HES e R, s oRsTY AR i TR oA MBtuctase
" Scandi navi an Slnvastatln Sur vi val [
perfermiagcekey 199in aguacesy g8 syhgsizing ﬁ%‘ﬁ%‘%{%loﬁlb{h!g 2"%9 and, at the
| act one- based conpound, which is inactive by itself

samg titneprinhibits | pflemmationchesing \fagtorsi fseqhi &qqndlﬂa‘éhlan%lgyastatln
into active its active b-hydroxyacid having

Surpivel- Stedyoiublisteedtih die Lahicet, t ¢HaBAd,n§838 M kast atin is

al so netabolized in several steps by cytochrome P450

3A4 i rsilnesthtiy & a 1@0BcheSuREd 0bmphendireihadiols inaativextby tsdlf, and it
a potent lipid-reducing effect. Sinvastatin and its

@Aﬁ%‘ﬁg OeZAYé'}Q 't?eh 3v8r, TR whith | i %ﬁaﬂ@és 8h6Y ARive Vit ﬁ&f\@”&-hydroxyamd

e I'ver, and they are acting in th

halvvner p Ll AS¥tiBh. ehidldid VQQ _1sI di‘sto%gtgﬁolpzleg@lgseveral
% g Rt a 8y .

[ see s oS 138- 145, Drug

%B%&ll@%% in q;ﬁ é/grS \%%% F%rrlil (r)rt:/vglts ?gattz%(])ﬁpeg %Xhlbg a potent

to ether with a drug, which is netabolized by
legidwedichiaetesb0 3A4 enzyne, the nmetabol i sm of

simvastatin in the liver will be inhibited, so that

the bl Youatetielandfits Brivaemaesid aw Imetpholizad byaguagmergytochrome
this reason,

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
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;
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.
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serious side effects such as nyolysis can occur [see
A in Pharmacol Ther 1998; 63: 332- 341; din Pharnacol

wab@s/03Q9B; 64: 177-182; Physicians Desk Ref er BOIER200605405

(Zocor); J Pharmacol Exp Ther 1997; 282: 294-300;
Phar macol Exp Ther 1999; 290: 1116-1 125; Life Sci
2034; 76: 281-292]. Accordingly, when an HMG CoA
reduct ase i nhibitor su as. simyastatin is . . .
adni niBscaysedhe syaihes OtCNPIP lgrﬁ*gma% gqouen Aetive aflerdigper in the
bl ocker, which is netabolized by the cytochrone P450
By ereripge inwhht bops rewgunesigd phaty Pfétlllw\/}ée csimipisterrd is dhe carly
[ nh.l bitor, a special administration nmethod should be
avonisg (e etdiesdasEhrombd 19y Al (1826, Clufic PhasindcélThen0:338e143].
becones active after dinner in the early evening, it
has beesblés oo sEIdeshbiRationsthakpns be admi nistered in
the early evening [see Arterioscler Thronmb 11:
816- 836,15 Qlitali¢ WBRIR&A td1ethe4 BplidaSor3 43l - adth@t@tion of an
of sinple conbination therapy It is already well known
gn%?otter{s&e-ll.-a@@%p't&aﬁfogﬁer%ggt?gﬂ'Wi'ﬂhsﬁﬁ 3iN1eNCOA AQuctase inhibitor are
al\/%lr ocoen3| n-Tl-receptor ocker together with an

A reductase inhihitor ; t r :
e R
di seases, Ho , en, apn HM..CoA reduct.ase .inhi bitor
St o b A0 GoA S BEE TRURER PR S Cxtply Sl fosether
I's nmetabolized by the cytochronme P4A50_3A4 enzyne, the :
with adens whichiis sl ing A PHEOM VA0 A engEme, the Metabolism
inhibited, leading to an increase in the blood |evel
aff simivastaist it the liveowilt bé mhitéted cleading dearinceagss insthg fhlapg level of
nyol ysis can occur. Because such
simvastatin. For this reason, side effects such as myolysis can occur. Because such

fact is not well known, patients have taken such drugs without recognizing such fact.

If the two drugs administration does increase more risk rather than more
benefit, the combination administration should be avoided in principle. However, an
angiotensin-Il-receptor blocker and an HMG-CoA reductase inhibitor, particularly
losartan and simvastatin, have been prescribed together despite the risk of side effects,
such as myopathy, to be likely caused by the inhibitory effect of losartan against
simvastatin through completive inhibition on the same cytochrome P450 3A4 enzyme.
It is because such two drugs have each advantage of the actions for the synergistic effect.

Simvastatin strongly inhibits the conversion activity to mevalonate of HMG-
CoA reductase 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) to mevalonate,
thus showing the effects of inhibiting the production of cholesterol in the liver and
reducing low-density lipoprotein cholesterol (LDL-C) levels.

For theses reason lipid-reducing effect, simvastatin should act in the liver.
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avoi ded in principle. However, an

angiotensin-ll-receptor bl ocker and an HVG CoA

reduct ase i nhibitor articularly | osartan.an . :

RS Ear g e ek Dpp ety Sich 1 SBRTRE RBCpe pmal grestnes

ri sk of side effects, such as opat hy, to he I|ikel

upan Sdmipytration nghensers e, liggrs értc{”% ' poaﬂaf‘\é%ﬂraﬁ%ﬁ%q Ej’a?rh%"ct‘x’e type by

simvastatin through conpletive inhibition on the sane

QydchuimoReSPASE id e keveryand. then agts inbedives anddh mefgpolized in the

drugs have each advantage of the actions for the

Ibyenesgi stdretedfffone tthe Sivens agthatriemasiing sigivastatin, Wwhich hasenot been

conversion activity to neval onate of HM3CoA reduct ase

RetAySl-ed by TytRhioth QP48 (03 Ak -8 6eR NEb 1 dod td\eadtorh} vilmle body, and

meval onate, thus show ng the effects of inhibiting the

iF LOGEs BP agf)utcml S¥Sthe l@hihibtefed Ssib ¥@dtirNAd BGkE&h the blood
owdensity |ipoprotein cholesterol (LDL-C) |evels.
1§ %ﬁfﬂsﬁ%@?s‘c%ﬁ@?ﬂ% n]'o! &nﬂé{\‘@gﬁ&/ tﬁ %kelgftlféé? eutié'éﬁ’e%ﬁb?tig}ﬂbiting the

_ liver. , I astatin Is
ISR 20 ShdlptFol e st BrPg At ufh O B8y R Bopapics, such as
and it nost| h int. N b

BYRIBEhGHED IS0 ARG Of HEMERGh S Sithet BB s i n ¢ he

liver, and is nmetabolized in the |iver, and excreted

10 from thesartayefter Fhrorbedrfiomithgysmalhinsestines, sntegithe iveas A portion
not been netabolized by cytochronme P450 3A4, noves
thateof b mixhsedinte didodt inethotfoine ob @uyactive thspttan gwdagates which then
for about 5% of the adm nistered sinvastatin. An
teAéHes Afemicsin péuk dono@dration in blood within 1 hour. However, the remaining

(@]

portion is metabolized by two enzymes, cytochrome P450 2C9 and 3A4, in the liver, so
as to be changed into losartan carboxylic acid (losartan’s active metabolite) having

15  higher activity, which then reaches the highest concentration in blood after 3-4 hours.
That is, the pharmacological action of losartan is the pharmacological action of a
mixture of losartan with losartan carboxylic acid (losartan’s active metabolite).
About 14% of the orally-administered dose of losartan is converted into the form of
losartan carboxylic acid (active metabolite) by enzymes in the liver, and the active

20  metabolite exhibits pharmacological activity more 40 times than that of losartan. The
blood excretion rate is 600 mL/min for losartan and 50 mL/min for losartan carboxylic
acid (active metabolite), suggesting that the active metabolite shows a slower excretion
rate, and thus plays an important role in maintaining the long-lasting action time.

From this point of view, when simvastatin and losartan are administered
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| evel of sinvastatin has no connection with the
therapeutic effect of inhibiting the production of

w@bwBesties ol , but rather nmeans that the risk OPCIERS00MHO5405

nmyopat hi es, such as nyolysis, which is the side effect

of sinvastatin, is further increased. Losartan, after
absorbed fromthe small intestines, enters the |iver.

A portion thereof is reJeased into blood in the form
sypulianegedly-fae f@@&’ﬂ?&ﬂoh%%éﬂ &Yhi ch then reaches the
mean peak concentration in blood within 1 hour. .
Howevdf simyastatiorandilosgrtpn simefaneeust catss | the diyepythegpmpetitive
enzymes, cytochrome P450 2C9 and 3A4, in the liver, so
iakibitonietedmnbe two dtugslio st liven ictwriedappeming endithus the portion of
(losartan' s active netabolite) having higher

@ lasvdtiny whydhi 16l nohBeenraeabeized b chioghesate RAH0c el batdleased into
in blood after 3-4 hours. That is, the pharmacol ogi cal

B68d, o Rfuld 95 3EA R $he BEfeRNSf FRCPIMGLCH raddtae whibition and
m xture of losartan with | osartan carboxylic acid

1&1&@?@% ﬁ% risk GELiHY gff%g.a%%térfvﬁv)i}e, ARV &R NS b8Btan to losartan

ora f =adm ni stered dose o osartan 1s converted into

t he rmof | asart rbo I.C ' i :

raranF () sheEm gDk be BBk HRE b et of Josartan wil
tabol jte_exhjbjts ar macol pogi.cal activity. nore.4

eTtRes URFTRalt B DA STRUCHRIBY £ ePlii oy camnot

is 600 nmL/mn for losartan and 50 niL/mn for |agsartan

tarptheyentanal ciftect Beequve eyt ameganis) cach QIBFsISEs Esméi’fome P450

the active netabolite shows a slower excretion rate,

BAngg ftersctiminaifsblan Depptmeninef Msdicing Indiana dimivergity mpdated 2004

| ong-lasting action tine. Fromthis point of view,

Miagdh 19ilnvastatin and | osartan are

adm ni st er edsi nul t aneously, the follow ng probl ens

Wi |1 oggiiples of prior art

As combination therapies for improving various disease conditions,
combination therapies of HMG-CoA reductase inhibitors and angiotensin-II-receptor
blockers have been suggested as follows.

International Patent Publication No. WO 95/26188 discloses a method of
treatment for atherosclerosis and reducing cholesterol using an HMG-CoA reductase
inhibitor and an angiotensin-II-receptor blocker. Losartan is described to be a usable
angiotensin-II-receptor blocker.

International Patent Publication No. WO 97/37688 discloses a combination
therapy of an HMG-CoA reductase inhibitor and an angiotensin-II-receptor blocker for
treating many symptoms including hypertension and atherosclerosis.

International Patent Publication No. WO 99/11260 discloses a combination use

of atorvastatin, losartan, irbesartan and valsartan for reducing blood pressure and lipid
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I f sinvastatin and |osartan sinultaneously enter the
liver, the conpetitive inhibition between the two

waeleawgws4ie3 the |iver is to be happening and t huBCT/R&2007/005405

portion of sinmvastatin, which has not been netabolized

by cytochrone P450, will be released into blood, it

reﬁulbt in reducing the effect of the HM5 CoA reductase

i nhi |t|on and i ncr the risk of S|de ef fects.

I esAT A treating ﬁ%@%wﬁﬁ“ﬁ% Ig5psip BERAPERIS 0 | osartan
carboxylic acid (active netabolite) will be inhibited

and t Hateatatienal Pofent Bybliaation ioj WO 8bi¢818 dinelpess greombigation use
the two drugs are sinultaneously co-adm nistered, they

ofaam oI VEIhGwAt redusysie nnhibatot eartd becam&etenmwl-m@@mgb rhlqté(er for
each other [see Cytochrome P450 Drag Interaction

ipbdvéng Dizpatid Aewopathy, Mpatiically, inprdiiagandoni vardsictign velocity and
updat ed 2004 March H]. Exanples of prior art As

PP 1864 F16W ih Parchl RiFfefiRE floMdigheietg vari ous di sease
condi tions, conbination therapies of HMG CoA reductase

| nhi b'Ihf%h?au%H% %&*tqtl.ﬁ)ﬁ%élt{bnl No! &6 RS2 P QlBlse# ¢Bmbination

been suggeste I nternational Patent

t el:'lrg]é( o?t stll%?asmlq %pag%ﬁf& %%Ad 'rec‘(ﬁll 81§ee bl%t Iaﬁgl‘cgll}?lsart

rosclerosi s an CI ng Cc ero
usi n an HMG- Co i nhi bi tor
SR ERLTRePIoh BIOBbtof o e R Sk o B Pentat prdjaypocular
cta?dlgpeulr%oggr?i,blluelmgrqgrg/%gr ?CTI?I{ c?lselzalsésr eceptor bl ocker.

International Patent Publication No. WO 06/040085 discloses a bilayered tablet
for the prevention or treatment of cardiovascular, cardiopulmonary, pulmonary or renal
diseases, which comprises simvastatin as an HMG-CoA reductase inhibitor, and
telmisartan as an angiotensin-Il-receptor blocker. The disclosed bilayered tablet is a
combination in which simvastatin and telmisartan are simultaneously released, and it
has a concept completely different from the novel invenﬁve concept of the present
invention in which the HMG-CoA reductase inhibitor is released first, such that it is
metabolized first in the liver. In terms of logical or pharmacological point of view,
this kind of combination therapy is thought to be inappropriate for obtaining the optimal
Synergistic effects of the two drugs. This kind of therapy, when the HMG-CoA
reductase inhibitor and the angiotensin-Il-receptor blocker are simultaneously
introduced into the liver, the metabolisms thereof by cytochrome P450 3A4 will be
competitive, and thus the HMG-CoA reductase inhibitor will be released into blood

without being metabolized in the liver. That is, the above said patent publications

have problems in that the HMG-CoA reductase inhibitor, which should be metabolized
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I nternational Patent Publication No. WO 97/ 37688
di scl oses a conbi nation therapy of an HMG CoA

WO ead8os43®E i nhi bitor and an angi ot ensi n-1 | - r eCREIL/BER2007/005405
bl ocker for treating many synptons including
hypertensi on and at heroscl erosis. International Patent
Publ i cation No. WO 99/1 1260 di scl oses a conbi nati on

.use of atorvastatin, i rbesart d . .

iy 3 B b i P nghel Bo el SR q?ﬁ&wafﬂgvtoheaﬁef@ﬁmﬂy
and treating angi na and atherosclerosis in
mefekalizad.i ssplitinpanete wscessaRyi bighNacreos eﬁ/th@sé)i@d level of the
di scl oses a conbi nati on use of an HMG CoA reduct ase
simbasbitinamd atsdnetaboditesi whishanay-dapsempenstlor bl ocker for

I mprovi ng di abetic neuropathy, specifically inproving
nerve Soddyitplerombimton praaadt mey wellbdadde fakemablerdue to lack of
patients suffering fromdi abetes. International Patent
a&izbhv&ﬁivleﬂéss,l\norewp%hpﬁm&&i&i N6! 2EBST002¢ M4rivian adje e, because

erapy of sinvastatin as an HMG CoA reduct ase

it Fiebd tB%rsnmﬁﬁ%oﬁﬁllﬂEn%ﬁr tan as an

anglotenS|n- I -receptor blocker for the prevention or

treat Xeln% tl%ie &e‘rfle},?g floél%%&% i8h Conflglr gﬁ&pe?(! g%;?é th'esent invention

pul nonar I Seases er na

A Ry O S SSEP 55 B AT o 5

car di ovascul ar, cardi_opul nonar ul nonar ren

WS ASEAoDTRT DT B RE et Gt SRTHO RHES Gohe present
reductase inhibitor, and telm sartan as an
iavgitionenshles eachr@db@@mp@e@w@ rexhipi{dhethighes pharmacological effect
bil ayered tablet is a conmbination in which sinmvastatin
axddcdre redusartharside effsctnof eache ourmpynangl whishdmagnatcit if the two

components are simultaneously co-admistered.

Disclosure of Invention
Technical Problem

Conception of combination preparation

Accordingly, the present inventors have developed a novel formulation for the
first time in the world, in which the formulation can reduce side effects (such as
myolysis) occurring if the two drugs are simultaneously co-administered, and in which
two active pharmaceutical ingredients; from a pharmacological viewpoint, may play
each full of the pharmacological effects through sufficient metabolism, and provide
clinical synergistic effects by being each released at the time when each of the drugs
exhibits most optimally pharmacological effect. Up to now, any type of the

combination product comprising an angiotensin-II-receptor blocker and HMG-CoA
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has a concept conpletely different fromthe novel
i nventive concept of the present invention in which
W0 b@sb4RICoA reductase inhibitor is rel eased fPCHKR2007/005405
such that it is nmetabolized first in the liver. In
ternms of |ogical or pharmacol ogical point of view,
this kind of conbination therapy is thought to be

inap raopyiate. for tai ni.n the tlna

refibeahbbioni fiss BroyBion i 5 RRIIET deRied pemfrfspmolosy is
t he HMG CoA reduct ase |nh|b|tor and the
applpdiearg pomponeat apd pharplagedmpmegs ndinharpaaekgdes of two drugs
introduced into the liver, the netabolisns thereof by
@y bdjosted e tRAGOeeticwifferts b agoidingtthe antegonigmgin thadiverhe

HMG- CoA reductase inhibitor will be released into

bl ood THet bragéntbimivegione patvides ze gphammachetidal \combinkbiah preparation,
t he above said patent publications have problens in

Whigh &dMSpride> 40 Angioebusihaseedeptot Mlbeker aMdi e HMGHOD Ab@eductase
nmet abolizedin the liver to act in the liver , shall be

1'hﬁﬂbﬁg1z%ﬂd' Rtk ﬁ.ﬁﬁbl@' tdote Helasionuidd @r'e@cﬂ{ehi/ of cardiovascular,

net a |zed resulting In the unnecessary high

%(? 8%11 anP tp&ﬁm@%&?g’aOIJ géa/‘n%g e(ﬁgeagége%rﬁllﬂé@%? ﬁt 'sfhd?{ﬁq I 515 1nsu11n
nbi nat duct bl d

4%§é“|95€ﬁapa'é§§ts o gt eneae gt ne bRl %ﬁwgﬂ%@a&%&?

No. 2000-7002144 was rejected, because it relates

si npl eTIEOWSﬁeﬁléPPV@Htlo%qugﬁs $0; zhgora p%c%}twgtq R anglotensm-

conbi nati on accor di n%MO the present invention

doegepios eblogker HvE @aAHMdcad stedugigpeainhibitor.  That is, the present
angi otensin-11-receptor blocker and is a novel

iesetlonprabates torm diug délivsty systam fohera oadsiingstrathen, which is most
product of the present

suitable for the fully synergistic effects of each active ingredients in body. In other
words, the present invention relates to a drug delivery system designed such that each
drug has a specific release rate, and such that it can show the most ideal therapeutical
benefits, when it is absorbed in body.

If the HMG-CoA reductase inhibitor and the angiotensin-Il-receptor are
released at different times so as to inhibit the simultaneous transfer of the drugs into the
liver and to inhibit the competitive antagonism occur between for enzymes in the liver,
the effect of each of the HMG-CoA reductase inhibitor and the angiotensin-II-receptor
blocker can be maximized, and the side effects of the HMG-CoA reductase inhibitor
can also be reduced. Thus, it may be a highly preferable method to have the HMG-
CoA reductase inhibitor and the angiotensin-Il-receptor released at different times.

That is, it was already found through clinical studies that the use of the

angiotensin-II-receptor blocker showing a blood pressure-reducing effect, together with
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i nvention enabl es each of the conponents to exhibit
t he hi ghest pharnmacol ogi cal effect and can reduce the

war@e/oefibect of each conponent, which may occuPCT/KRRIDE/005405

two conponents are sinultaneously co-adn stered.

Di scl osure of Invention Technical Problem Conception

of conbi nation preparation Accordingly, the present

i nventors have devel oped a novel formu) ation for the ..

the FMCTGH TPdtctass TDRPYRE, 29 1 ABRNE (0% FEAUPGr SEPEEY Griemafliseases,
reduce side effects (such as nyolysis) occurring if

wandd shew @raygergistie effestipgainse sorongrychragdhisqasest e Howevengvhen the

in which two active pharmaceutical ingredients, froma
tphalrugscat egiadalinisieeadpai the samayimg) theyeas lanfagbhisadallyHshibit each
phar macol ogi cal effects through sufficient nmetabolism

Al op lcaly calge Gldendfeats, Bavaaseaths icompetithvecinsagdoyiishes e @agibtensin-
rel eased at the tine when each of the drugs exhibits

IMPeptoPt h15& ek Varh #TBEAGO0S & atedBERRL inhiblfor! @orNB¥pati@Nihetabolic
type of the conbination product conprising an

elﬂggrlhgst QRS el - ﬁl‘ﬁ?,pﬁ%eﬂ@{e?ﬁ&@ﬁse%%oﬁo&rﬁﬂéﬁtﬁcgi Sag)able of

Itor 1n such fornu on that a g tine
rel ease tec | ed

e e e T R
OSSRt SRR i v
provi des a pharnaceutical conbination preparation, ,
aptibinatien mpedusk of Bo drgsotbigh irpleases pachegrponsnis @k die praper time
an HMG CoA reduct ase

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-II-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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inhibitor and is nost suitable for the prevention and
treatnent of cardi ovascul ar, cardi opul nonary,

w@eiosnsaey or renal diseases in netabolic syndPOIERQK07/005405

insulin resistance patients and patients suspected of
havi ng di abetes or predi abetes. The present invention
relates to a corrbi nati on conposition of an

angi otensin- . I1- taqr bl ocker ,and a

o2 R0k 6t Heam P hER DIoPaeTsate Tehen ud Bt fouity | Bperctore, the
reI ates to a drug deljvery systemfor oral
twanilpiest pauldnbe vidRisiezedda (g, FYemise St Refignts uftey likely to
synergistic effects of each active ingredients in
sboaljanepyslyitiler theotde, druge whishesre densrately drescel as single drugs.
a drug delivery system desi gned such that each drug
Hagevar, ppaeaits ie apéihg assmuithmseousip dakeubditwddiigs 8s wanllspreseribed.
the nost ideal therapeutical benefits, when it is

absor lsrdh i melieatyon IWould ecdubb> doarfpetif o) GhRibEidnN betdidedr drugs on

and the angiotensin-Il-receptor are rel eased at
c?/{(fcfx P440 TRS it theltdvek % ké@fﬂb@tﬂe dffRtsdTHE Hﬁfgezﬁidsto increase the
ran of the drugs into the liver and to inhib

4 ant agoni sm occur between for enzymss
Sc{% f%g%%}gdﬁg%e effect of each of the HVG CoA

reduc se |nh| i tor t he te ecept or

bF ook defefof® W t‘Pﬁ’ z‘gfd‘ aaﬁ%ln'ghg ° 4 &i‘é‘n‘élefee‘{zti Bt Bapdatory to
CoA ed cta bi t

Hminig 155 AR B IE?tlé?eg%#‘gba}FPé%z rsf o PGB s administer the

HMGCo A reduct ase i nh| bitor and th

angigtapsindiracepfory blasheronfter| % v él@n%u byte thentknpwigdge of such

That is, it was already found through clinical studies

héditationenaeibel ot emsily 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-II-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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angi otensin-11-receptor bl ocker show ng a bl ood
pressure-reduci ng effect, together wththe HMG CoA

w0 e@sos€AsE i nhibitor as an agent for treating POT/BRI0Y/005405
arterial diseases, would show a synergistic effect
agai nst coronary heart di seases. However, when the two
drugs are co-adm nistered at the sane tine, they can

antagoni stically inhibit each other gr .can cause side
tangsetecons ty Rb thecrpes peisE ey PR Coppared when the
angi otensin- |l-receptor bl ocker and the HMG CoA

dreghrre adminisieredsingitanenuslyepat i ¢ met abol i ¢ enzynes can
occur. Thus, a del ayed-rel ease conbi nati on conposition
capablBhaofs, theqvesent ingentanshevd founé than tvegorthe eerheingiearproduct of
drugs in the liver is developed, it can neet the

tHe prdsakt! iavédtionap euiliycadigiaiisered) acdimsel isynesbistis effect of the HMG-
clinical synergistic effect through the conbination

B L FlctRE AMBItSH AdSthe Wk RlenkRl BA6RHI0R aLdLkeO BROBE Pidvided, and
at the proper tine to be absorbed and netabolized in

tb%o%k%tggvesaﬁf%gnfs@l BRE t"ﬁﬁ YwdAhA9 A %?‘a@&ﬁ%ﬁﬁoﬁéhethe lag time

o ecause the rel ease of two drugs at
rent tines,.is possible by.taki ' :
FOTTSEF IV B el 0N o P L i e
specific time, it _is convenient to adm nister the

Hs ot &h Sriesnead ¢ag EmRIRYS éges ‘RGP lﬁ%ﬁﬁaﬁé Qﬁ{l%}’éﬁ"'l Yoreover, the
conpl i ance. However, a conbi nati on conposjtiqn, whi 0(51 :
ewanbinasionepradieds of | thisi Reasent oBREMS1S haiBelidpblgbforaagn a day in the
devel oped. According to the present invention, the
@reoimgens, whi ch can occur in pharnmacol ogi cal
mechani sms, can be sol ved by administering a
conbi niatis e eeparithe presemahléntignitotpeondéel aldargg telineery system in
del ayed-rel ease, only once a day,
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-Il-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-II-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-II-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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and such that each of two drugs can be rel eased at the

optimal tinme based on the xenobiotics of the two
waeleuwgds41Because the synthesis of chol esterol aPtT/K&R207/005405

progresses at night, it is nost effective to

adm ni ster the HMG CoA reductase inhibitor in the

eveni ng. Al so, because the angi otensin-1I -recept or

bl ocker has a duration, of acti.on of 2

| BSROB e Ry gt BBHE ) BLORS WO év&ef&r Contains an

bl ocker in the evening, such that it isactive in
angiotangig-Uneseptsr oblackar eers pharmaseitivally taseciatja esatt 'lhﬁ’iﬁ‘@f and an
Therefore, the two drugs should be adm nistered in the

HM&R{Cng, rdnctamaunhzbltca', ane ihjwhitly the HYlGuCeAnwdugiase inhibitor is
take the two drugs, which are separately present as
releagleintihed) stelyHakd \ted angiatensintls-raeptoo blodkgr too a pharmaceutically
simul taneously take the two drugs as usually

REGRAE BROheJUER rBeseddlowa woul d cause conpetitive
i nhi bition between drugs on cytochronme P450 3A4 in the

liver to reduce the effects of the drug and to

i ncrease the side effects of the drugs. Therefore,

when two drugs are to be administered, it is mandatory

to adm ni ster the HMG CoA reductase inhibitor at first

and then to adni ni st er Téehnigahbeutioni n-11-recept or

bl ocker after a given tine, but the know edge of such

medi ¢ he opresait hasientiomngirowdes lay lgg dirmel edtlayedpaleasen tcombination
Furt hernore, patients who woul d take such two drugs
ntifiRE! 4 adtivdanpiediehs, af Angibwayis-Ipecp@h dniagomist et an HMG-

in the conpliance.

CoA reductase inhibitor, together with a pharmaceutically acceptable excipient, the
combination composition comprising: a lag time delayed-release portion comprising the
angiotensin-Il-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-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 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-
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Accordingly, the present inventors have nmade efforts

to solve the abovenenti onal problens and perforned
w@biososak3 t ests for conparing the sinmultaneousPCT/KR2007/005405

adm ni stration of the HMS CoA reductase inhibitor

represented by sinvastatin, and the

angi ot ensi n- II-receptor bl ocker, represented by

| osart an, the a ratl f ugs
(PRGOS AP refeao A A1 frcdan g & @Pﬁéo sl §Ep(he HMG-
Sy sten1de3|gned such t hat the rel ease rates of the
Qﬁ&gﬁﬂu@taﬁ:%\ lblltag ti me del ayed based on the absorption

i n body, netabolismand action nechani smof each drug

so as Haveipaftaretlic présentdnventionwdhbp desseibed inhietaik ugs,

t hus preventing or reducing side effects, and such

that tIihe pysear givehtich sldtecto a)éomﬂiieatdnumparati]orbdesigned based on
maxi m zed when they are administered together. As a

soeaHbd «chrBBotRERPENEnd MY EiYtRsh aM ewlioh ddudshat, adntigistered to be
the HVG- CoA reductase inhibitor and the

gl%% Alf et (e E%t @5t kK ATdhe TG BhEpSHcAE cAH be lag time

erentti nes, e onset and safety of the drugs are

nj an r -
I R
i nventors ve f.ound that, when.the

h
CHPGSEY B ai’ Y& Sﬂgg,e A fﬂ%ﬁlﬁ%ﬂ regepg?rnF ol 94 an HMG-CoA

adm ni stered, a_cljni.cal e f
PREA abe BB Q! PR Hdhe sme Sy%cﬁf,mte'is 450 enzymes
angi otensin-11-receptor bl ocker can be provided, and

inhvehiclo tredivgh hevadiftepemirelpassanisectich aatithe aptagepis digtween the
be avoi ded through the lag tine del ayed rel ease of the
dtuggsan enprecanedrax asrtozedudecthe iside cdieyts i ¢adun drvigai, h9 achieve the
the side effects of the drugs, and can inprove the

$a6mistie Refctd hnd &t infid e thdoseeMence drdecompliance 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
pharmaceutically 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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combi nation product of this present inventionis a
single tablet for once a day in the evening. It is the

wobjoens41ef t he present invention to provide a BPECT/ER2007/005405

delivery systemin which the rel ease of one of two

active ingredients is individually lag tine del ayed so

as to provide pharnacol ogi cal advantages, as well as a
prepar atjon met hod t hereof,., The di ssol th
aaﬁ@te@ﬁengtrﬁceptorf@%%ﬁ 5t vssi g agramaung; of gyle?g’afrag pet 4 ay for adults
hours of initial release, and preferably for nore

(adwibmeles ofeighing H&i75ke) b treusediie A pREUME-THH0 @auetdaeréferably
inhibitor is released ahead of the

86} pigeinstha chmbinatiepporduot of they invention; (havialsotobd dvaight of 200-
the small intestines ahead of the

langingd)ensi n-1 1 -receptor bl ocker and will be bound to
cytochrome P450 3A4 in the liver, so that the HMG CoA

reduct Rsfe iaﬂgb’&‘nslﬁfll WédebtoP Blo@Eér%B@tvi@Qﬂoéd"pﬂ'eEbﬁré—tédﬁélng effects,
to inhibit the biosynthesis of cholesterol. The

pr e? Q@FQ dlescrfb%ﬂﬁcgﬁ %}Yh ou&&fl‘[p'le helefR R tRe @C(ﬁféuéts the present

nore t after fthe HVG
ctase i is absorbed, will be netabollzed
leeritllﬁ’g1?%Oteﬂlellte%tthearecyt ochrome P450 3A4, so that i t
will converte tot ctlve tabolit s of
angi othi%i e} MS 1oPe Wegieﬁ%\kgventlon

bl ood pressure redu0|ng effects Anot her object of 't
qompsisat thenlMH (v reduclysoiuubitns a5 Woldye ipgEfieRorand {hE viG-

treati nghypertensi on, coronary heart diseases and
G e acdutaso mitiibitayris anvidctive gehstaarndugit performs lipid-reducing action,

angi otensin-11-receptor blocker or pharmaceutically
#og apisatdmvetad tintd hetieofits ghblydrox ydvd By Asteede ahdsenverted into an
i nhibitor, and in which the HMG CoA reduct ase
AcRRE BhdtABolitS 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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rel eased i medi ately and the angi otensin-11-receptor
bl ocker or a pharmaceutically acceptable salt thereof

w0 go08esaased sl owl y. Technical Solution The prBGERR2007/005405

i nvention provides a lag tine del ayed-rel ease
conbi nation containing, as active ingredients, an
angi otensin-11-receptor antagoni st and an HMGCoA

reduct a inhibitor, together with a pharnaceuticall
%@%@é’tzﬁ‘iglé cxipehtgmeR450; vl E%Wé@aﬁ%i] 1%8188%%@%(19% & effect of the
conprising: a lag tinme del ayed-rel ease portion

H\Mgebéim uatése ialgitor antkionincieasectbe piskrof pavgige sidstetigsts.  Also,
an active pharnmaceutical ingredient; and an

themoedvasionr&fl &msearp do tlbsantan ocaobdxyiingacich €adivie- Metabolite) will be
reductase inhibitor as an active ingredient. Wen the
iAliibBedl @ iratRicy iSYysti®ity OThérbforqri€sect tw e \dewdsi &8 simultancously co-
oral ly adm ni stered, the HMG CoA reductase inhibitor
ddfnikiSleRAS afley NMBAGRLRIW , the USHirhala ki@ 8f ttiandRRY0 ®kcause they
the drug is dissolved within 1 hour, and the rel ease

ag{aggggeg&gli&fmernsi n-11-receptor blocker in the
ga

trorntestinal tracts is sufficiently del ayed, such

that the dissolution rate therepof. up.,to a.total of 4

nour s A 0F oo P RsRoh ELoEn A dady gy that the
Preferably, the, > CoOA reductase j.nhibitor .is .
PRSI TELRRITEREPIRRAS AN ATHYC Bl nHY it dRyesfare with the  the
di ssolved wthin 1 hour, and the rel ease of .the | ,
M&i-6oArsdurtase inkibispristheliveskibe presentiavention is technically designed
gastrointestinal tracts is sufficiently del ayed, such

and achatrdvteritied siol taf dre HAME-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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Tich
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t he present

i ngredi ents,
HMG- CoA redu

5) Preventive
effect at the time
(between 5 a.m.
and 11 am)
showing

the most frequent
risk-prevalence

of cardiovascular
complications

T bsartd T st d

Ak WGBSk toh | frdn ¢
Ch.8S SeinB lAbdeds@d from 1 am .
Thus, it is unsuitable for non-
dipper hypertension patients, who
should be more strongly
controlled from 1 am.

Further, during the the prime
Time when the cardiovascular
complication are mostly
happened (between 5 a.m. 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 morning

Venth Ol £ARRIN SRS thRY pRdkdu

THPWVEEAME FhifeHofAl combination
EtV€of this invention is
RERMmiHQCker ARd @fvastatin
will be released first. Thus,
simvastatin can sufficiently act at the
time when lipid synthesis is active.
(2) Because losartan is dissolved and
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  hypertension 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.

Interaction
two

6)
between
components

Competitive binding

Competitive binding

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

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

antagonize each other.

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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The angi otensin-11-receptor bl ocker may be sel ected
from conponents, which are netabolized by cytochrone

w@a@8/oenzymes, and specific exanpl es thereof i|iPCI/H&2007/005405

| osartan, val sartan, irbesartan, candesartan,

tel m sartan, eprosartan, ol nesartan, and

phar maceutical ly acceptable salts thereof, but the

scope of the present invention is not limted to these

angi otensin-11-receptor blockers. Preferably, |osartan

or its pharmaceutically acceptable salts can be used.

Al so, a typical exanple of a pharmaceutically

acceptable salt of losartan is | osartan potassium

Because t heangi ot ensi mxdvahtageoepEffectbl ocker is used in

an amount of 5-1200 ng per day for adults (adult nales

wei ghiARg describad k@bavel t thieS pussert iifveatioamprovidesf a5-ph2@ihceutical
ng, and preferably 8-600 ng in the conbination product
Rnbhdltion YR ddOBaddaavhNehdnbiBt@by Weld Ken8bhioBOO0-fod Ghbkimizing
ng). As the angiotensin-Il-receptor blocker show ng
tgéergg%ltlg eegf%gtg ag\% 5& géeﬂﬂrnlgplfe ﬁgﬁan Elﬂé efital Ml!}ﬁ C&QIeOCCPI‘ upon the

exa erern, but t'he scope o
th resent invention.is nof. limted th . 0 -
PRETBAE AR SO A sRbat Brghar DFT Byeflich omprises, o
present invention conprises the CoA red
i GEGICHS: 4R SO HGPEtnPIOSKY ik SINGMSACOA reductase
reductase inhibitor is an inactive substance, but it
iglibiter; rghich gredatieciRic by dheasamenytogirowe §450r sngpgser fd dhe same
into active its b-hydroxyacid by esterase and _
tieyvibe toethbimation asongurisey diffaserd dog itinee Aelayedt totdase pharpysentically
3A4 in the liver. Specific exanples thereof
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
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
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 invention, the combination can be

administered once a day, and thus it is easy to instruct patients on medication and to
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may include sinmvastatin, |ovastatin, atorvastatin,
pi tavastatin, rosuvastatin, fluvastatin, pravastatin,
wanasphaeimceuti cal ly acceptabl e salts ther eof PCT/KR2007/005405

Preferably, it can be selected from sinvastatin,

| ovastatin, atorvastatin, and pharmaceutically

acceptable salts thereof. Mire preferably, sinvastatin
its pharmaceutical]y eptabl.e salt can be used.

aﬂml%'i‘i@ CLPRPRANISR PFP‘*“gt ‘gég‘é MS8HOYy way of exanpl e

herein, the scope of the present invention is not

i i t dheraaneingss didbangel CRMSINANCD CERAFAAD Of dasppresent invention

inhibitor is used in an amount of 5-160 ngy per day for

eeuthesimiltanesusuealiniinistiatienmaey be sfmmBarizd asgy Tablg 3 below.

preferably 5-80 ng, in the inventive conbination

conposition (having a total weight of 200-1010 ny).

When simvastatin, HMG CoA reductase inhibitor and

5 |l osartan, angiotensin-llreceptor sinultaneously enter
the liver, the conpetitive inhibition between the two
drugs in the liver will occur. Thus the portion of

simvastatin, which has not beennetabolized by
cytochronme P450, will be released into blood to reduce
the effect of the HMG CoA reductase inhibitor and to
i ncrease the risk of causing side effects. Also, the
conversion of |osartan to |osartan carboxylic acid
(actlv% netabolite) will be inhibited to reduce its

y. Therefore, if such two drugs are

R R B R T e e

Aadberefier . In order to solve the above-descri bed

ﬂr oRJ'ﬂ %Q?:én%nééfﬁ!&t 8¢ l%%rihggltooa IB?essure.

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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angiotensin-ll-receptor inhibitor as an active
ingredient may not interfere wwth the the HVG CoA

WO ea8osas®E i nhibitor in the liver, the presentPCI/KR2007/005405
invention is technically designed and characterized in
that the HMG CoA reductase inhibitor is formnul ated
into an internedi ate-rel ease portion to be dissol ved

irst so as_to pe absorbed first fromthe. s I

ffehyséwlﬁ@g, fosmbla e 03&@?85&&@21 vastptin., RERyPd M arle 8y and the
is fornulated into a lag tine del ayed-refease portj.on,
lpsprign aad devasiatin Fompapents of gingle drpgsn Comear Hyml digyacor, as control
reduct ase inhibitors. The conpari son between the
growpst i onal conbi nati on preparation of the resent
i nvention and the sinple sinultaneous
co- adFi@i3sisragdrishic dagrdnesitedag ileatissaitioh prefilesofTBkdnepl @ from 2
bel ow. [ Tabl e 2] Advant ageous Effects As descri bed

5 tglgove, the present invention provides a pharnmaceutica
conbi nati on desi gned based on chronot herapy and

xenobipghi £ f &;ag%@)&l{%gdsulré oW e B aILAIGHG {)11%%6% AkabiPle 4 and

preventing or ucl e effects, which can occur
upon_hhe iﬁggdninistration of two drugs. The
conbi AR roduct of this invention conprises, as

active_jngredients, an angi otensin:IIl-receptor bl ocke .
and aSIGn i Ch AR SEOBE R e i TR drafflpb gt £ips time
b¥ the sane cytochrone P450- enzynes. At the sane
delared-relgaseclorbylation of lesaripy jabaryasitms grepated) B rample 10, and the

del ayed-rel ease pharnaceutically exceptable

10 lesariapiapdtasorvedtitohcampprentstof singlddrugs, eozapre randrleipiier’s e control
ingredients are
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

15  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.

20 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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rel eased in body, such that the active ingredients can
be released at different tines in body. Accordingly,
w0 b@sostts nati on product of this invention i s POI/ER2007/005405
useful in pharmacological, clinical, scientific and
economic terns in the prevention or treatnent of
hypertensi on havi ng conplication such as
cardjovascul ar, cardiopul npnary, pul nonary or rena
agfl dndieates thegerapyIsor of yisan gﬁ’@gipﬁ%“‘ﬁlgs PR R 3é9$%gﬁ methods.
resi stance, diabetes or prediabetes, conpared with the
si mul taneous co-adm nistration of the two drug
conmponents. Al so, according to the present invention,
t he conbi nation is forMddetfed Iisvembionhat t he drugs have
different rel ease rates. Thus, the antagoni sm between

t he dTHESoaeldplidt@asdutiealeédnttsihaionl con@sitiongst thanprbeent invention
prevented or reduced and the synergistic effect of the

WheiSes 3N 1dpetiNRt ddlHRM-releRseapshtibh Q:Bmp?i@ﬁlgr & BfgibRnéiRgI-receptor
present invention, the conbination can be adm ni stered

. ay., ' [ t [ ' t
05Rar kARl SEetabl, il ATl BELER, St
i nvent.i on

ShAIS DT S P o S DB, et
i RS T Bl B Y SRS, whorin
t ég%;é@iggs %}wgkgﬁf Qé),airart]gdegrt (iii\?irgle(? ?rsc’)rr} Qaechfogdllcl,r?xcg%hat the two
drugs may have different release rates. The above-described immediate release pottion
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
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
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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1) An excellent effect of |owering blood pressure. 2)

An excellent effect of | owering synthesis of
weheBestiesol . .. 3) An excellent preventive acPCDRER2007/005405

agai nst endot helial dysfunctions from bei ng worsened

4) The optimal effect at the tine of the nost frequent

preval ence of the cardiovascul ar risky conplications.

) An_excellent eff.icacy in.treatpgent.of .th .
s G e apiToNDE Pl sdieran e Fedfte ot thg e it camno
reduction of insulin resistance in hypertensive : ,
aghigpe sufficient Rbegs-eontrollgng, tandellt hepanew sefndee 08 rangiptensin-1l-
patient instruction on nedication, and realization of
redeptaribdrkenexceeds tiglupper lmisof sl tapgs, dhe dmgiistgase will be delayed,
Description of Drawmngs FIG 1 is a di agram show ng
dnbl ehvsagigri Atdne eligical sabfeut daanotfreabidiesl. of a | ag tinme
del ayed-rel ease formul ati on of | osartan/sinvastatin,

preparg@ dnferkXpéTpmer mayditdodeér 4 asirfub@df anél or more selected from
si mvastatin conponents of single drugs, Cozaar(r) and

1), 3Re@RNt T Ol IR AMBS . FlifethderyBe @ di gdgam  copolymers,
show™ng the conparative dissolution profiles of a |lag

DATRSPLRYFEAPLER0S SIS URDNCTco 998 s v, <o
NS R L T BRI AT AR
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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FIG 3 is a graphic diagramshow ng the dissolution
profiles of Exanple from2 to 5. FIG 4 is a graphic

waele@gosareshowi ng the dissolution profil es of BEXEIER2004/005405

and from6 to 8. FIG 5 is a diagramshow ng the
conparative dissolution profiles of a lag tine
del ayed-rel ease fornul ati on of | osartan/ atorvastatin,
repared in Exanple 10, and the |osartan an
pHEst AIE> B nPAYBRYk | o5ty @@?ﬂ%ﬁg%ﬂm cgpQfymers,
Lipitor(r), as control groups. FIG 6 is a diagram
poksiyhenet desivedygsandtdatheoxyyisglopalymens. pPpedifieallyoft may bgyone or a
ti me del ayed-rel ease fornul ati on of
thiagime theomt simongs satcharidepringladiog dentrivg plolydiex tEva dpktean, péctin and
and 19, and the |osartan and sinvastatin conponents of
g Herivitivgs al gliteze o [yighlastnebniOadad,(dylan, asbiwRrylan) arabinogalactan,
groups. FIG 7 is a diagram show ng the conparative

SEHr&ts Hydtdx9PropkPéthicBSaiflose hibarhiloPectifl sdiRMoselefiRgeves including
fornulati on Of irbesartan/sinvastatin, prepared in

e L
FRESSRUTL AN, FAEY byl ML AT TGN o,
I{:y d%ﬁ&ggp%abég%gﬁ%glﬁﬁ%z ggetaotg ssu)égitna?tle,i %nc? | }g)y%goypyreﬁqsy?r%tgylcellulose;
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-dimethylaminoethyl)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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FIG 9 is a graphic diagramshows the clinical study
results of Test Exanple 8 and indicates the conparison

wo@Roodioagedl i ¢ bl ood pressure between dosage nePCDER2007/005405

FIG 10 is a graphic diagram shows the clinical study
results of Test Exanple 8and indicates the conparison
of mean bl ood pressure between dosage net hods. Mde

for Invention The ngvel pharmaceuti cal comfi.nation e
Compodi i gte R E e RIT It (RO T ion prpdygt of this
time del ayed-rel ease portion conprising, an ,
Pagsghioneeriion- qopsists it Sscqnﬁmqysmbﬂseovor%pnsmg of particles or granules
pharmaceutically acceptable salt and pharmaceutica

cheimplt b Ingixingg igrinatating anebating ianmangidersin-Hieegptor blocker, a lag
portion conprising an HVG CoA reductase inhibitor or a
tahardehsediconad]liyg anaepilabh®  phbrnideentanaily amdepteslier eshventional
exci pients, wherein the two portions are physically
cxepanat ed or divided fromeach other, such that the

two. drugs may have different rel ease rates. The

above @%ﬁﬁfﬁgﬁﬁe irmgﬁfrﬁoﬁ 8{) gﬁ:iﬁvé}ﬁirvt: | Bhbafioh @8mipb&Bon can

del ayed-rel ease porti can nbodi ed i n various

fornul atiops.. That. is. . the | t e I - kRl

HsorRsR ot S5 el el BBy FRIGTON reductas
Jmterial accordi to a conventional. met ho nd the .
BBl G GrarOsbo Gy SIS % ntfo BV, Egieghatgder with 2
particles or granules of the imediate rel ease portjon
RhaFMassUdetiyT eacspigbienexsinient gl eanveptignal pEepepsss ot producing oral
capsul e. This pharmaceutical conbination conposition

sofid tdmegsp sechent mixipgrkrieadingxdiyirig andagranwetiere od$ the fluidity of the
effects, when it is adm nistered between 5 p.m and 10
simmastaincmiauealg. good such that it can be directly compressed into tablets, the
composition can 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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The lag tine del ayed-rel ease portion of the present

i nvention conprises an angi otensin-11-receptor
whb@sket123 repr esented by | osartan, and a mat er PGI/KROK07/005405

controlling the rel ease of the angiotensin-I1-receptor

bl ocker, the release controlling material being a

conponent selected froman enteric polyner, a

wat er - i nsol ubl e pol r, hydr ophabi ¢ conpound and. a

IS caieh Pbishgiyrer? [ apRof weboten s ierenivn Higcha Roige delayed
of the lag tinme del ayed-rel ease portjon can be used in
releaserpnd en oyter loesoDHNIG-Co Axpdygtasshrhibiserehowingripmneshiate wlease.
by wei ght of angiotensin-I1-receptor blocker. If the
anountitdweise of fotrthelatien, ewbishceant bo prépagedraecordiag tosthe present
bel ow the reduce Iimt of the range, it cannot achieve
isWdnltios] Bniot Niphieriste-the mivo-phhdengatriandblef whivh exiasind a eingle tablet
use of angiotensin-Ilreceptor blocker exceeds the

408P8T WHidH ta @fscbthuosdYRasd REmPFisidg M 6 @as agiitinte [delayed-release
del ayed, and thus a significant clinical effect cannot
%1%&({?%{321—2%@%6\%&5?1%3&& i %«F’a@é&’ WEthidBYcoRBn@RR SHas@ comprising the

nore sel ected from pol yvinyl acetate

.pht h ' i d.
BB s PSR i BB RRB A 8, sl 1 ac,
gﬁlt Ihg:ﬁ}sag js?%&%ﬁtgigp er}t(s] %b?gét EQ}‘O(%E zl?c#rlnglss?rg,&rélg S}{{Iﬁggtsl?eosws immediate

hydr oxypr opyl net hyl cel | ul ose pht hal ate. The ) .
wwlinssy aridrla s délqaéqi yrﬁl@lasenaéyovéglgotﬁ gagl layernfan b bteiped fomixing
or nore selected from pol yvinyl acetate,

grohylee iady whattidute othol pgreise dslayhd-selease portion and the immediate
pol y(et hyl acryl ate, nethyl nmethacryl ate) copol ynmers and
RWayd poiph acitly patenacewtday kxcipichtacand etrepr@ssing 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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trimet hyl am noet hyl net hacryl ate) copol yners, ethyl
cel lul ose and cell ul ose acetate, which are

w@b@ssaeit i cal |y acceptable salts. The hydr opPOhK®&2007/005405

conmpound may be selected fromfatty acids, fatty acid
esters, fatty acid al cohols, waxes and inorganic
rmterials Specifically, it may be one or a m xture of

or nore sel ected fatt cids or fatty acid, ...

relster ot gy PR, Bifdary g8 offiliat &%@% Stabilizers
stearate, glyceryl behenate, cetyl palmtate, (yl
GestwEs end efraarﬁalcg,t @ﬁ’r 1§ paefierblyf Hfte@yma?é]i ey cﬂfoh%Q 3,000 parts by
i ncl udi ng cetostearyl alcohol, cetyl alcohol and
wdightrhasedapie d AG Ipartsvhy eecight off i HYl@4iofatdslactasscinhButonaxWithin a
and m crocrystalline wax; and inorganic materials

ramgd nuditordmpaik the ¢ffeets qflthap&derﬁahVEintinn,aar[tbrannmeutically acceptable
di basi ¢ cal ci um phosphate, zinc oxide, titanium oxide,

diRehts NstarBB h R dr Pstal TRt dsk] @Bloke s&/ RRGUTD], Aldenate, alkaline
hydr ophi | i ¢ pol ymer may be sel ected from sacchari des,

e%ﬁhl MbQP SARS ICY%{, rre%t%ﬁhfg%{/gs% ty@éloﬁrﬁi' ARalcR2h Yhbtate may be used.

erivatives, e copol ymers, poI yet hyl ene

éj)iearn{ Y& (I%fv FRd&Y Qna%/ n(b,l%é%( V{ragéﬁf HHQIJOX%{aﬁi.ne%%ﬁﬁ Ctgé}hi// dispersible

one or roma saccC

I..ncl udi n XU I ol extr ran

i .W@%ﬂﬁﬁ&%@%ﬂ%ﬁ%ﬁ% ElySalo Rt tm’?@ﬁﬁdsneaaﬁlygimwmpyl

xyl an, arabi noxyl an, i nogal a tan starch

rﬁ%ﬂ@&%iﬁfpWdrgm?reayl%lﬁa?%@sgats Wyetici gpm, Copovidone and

cel lul ose derivatives including hydroxy ropyl met hyl

gebitinu| dSemissd 06 digintsgiantsc glayuinshde $igughesx yhght 19y | sodium starch
cel lul ose, hydroxyethyl cellul ose, nmethyl cellul ose,

glagdbaz yaved biygtche pbthtol sbaeh pmgb]utinized 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 talc, 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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hydr oxypr opyl nethyl cel |l ul ose acetate succinate, and
hydr oxyet hyl net hyl cel | ul ose; guns including guar gum

WO owass41ibean gum, tragacanth., carrageenan, aPEIKR2007/005405

gum Arabic gum gellan gum and xanthan gum proteins
i ncluding gelatin, casein and zein; polyvinyl
derivatives including ponvinyI al cohol , pol y(vinyl

pyrrolidone) and pol Iacetal |ethyla cetate
s&gﬂay%glppgm pleprate ? verg e dlp alﬁg{% ()g a}eygresenf invention,
met hacryl ate, (2- dlnethylan1noethyl)netha | at e,

bvs theysonpe RBtheyrages) invepiamyiseot limpistl ieretohand said edditives, may be
nmet hyl met hacryl ate) copol yners, and pol y(methacrylic

wed th contvbnticmal arthanrey, vdogotaprberssitatpy keledtéd/bethese skilled in the art.
derivatives including polyethylene glycol and

pol yetihysarRiNforoxiatien, Andcdsdrpox ihinnyoating lajRE htayshecfor@sd on the
carboner. Wthin a range not to inpair the effects of

UG RERSERE thO VANt OThatPl Bl Fsiatulatioa Cselisepeent invention
di l utes such as starch, n1crocrystalllne cel | ul ose,

Jo%@&galogl ﬂﬁ%oﬁﬁ iofSRERIT- &]ﬁ 8t 91 Iﬁll kil dl?%l(f@()?\h reductase

polye ene gly and cl um

gﬁ’%ﬁ% %tg}g g (f t%g tfa % re("tgbqgtshavg}cgcrlljod%%% ?Ay%r and if a

st ear nesi u rate or gﬁnc st ear at

Qeia st i at?%ﬁ e‘ifélé? faoft PG e i sty B dfdients s
sodi um st ear funarate ¥cery| nonost ear at e and

353P @mylceﬁéé tapdesi theotrbil ﬁﬁ Hie agiiuel ingserticnth gansbo pisther ensured.
additives for use in the present i nvention i s not

Thendoating layer ednobeTfoemkd gedording teh ayitable wiethad selgoted iftom methods
of the novel conbination product of this present

dapatsiabf tornten tesdoating lagedors thersuificeonfsthe bbbt 1yenpmidsixamples of
of particles or granules

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, glycerides,
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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obtai ned by m xi ng, granulating or coating an

angi otensin-11-receptor blocker, a lag tine
waledoayed2xontrol | i ng material and a phar maceut PCEKRR007/005405

accept abl e conventi onal excipient. The i medi ate

rel ease portion of the inventive conbination

conposition can be prepared in the formof particles

S 5 Sl A Sh 0020 U S S 858t e e

i ngredi ent, together wth a pharmaceutically .

whigk psuBlee fonaylpiiens coptapuing ethei dafhye Jrgdisaiss yegpectively, are
produci ng oral solid drugs, such as m xi ng, kneadi ng,
afimyinistpransingitanedualyi orlsa, fbetduse fthepnthggnism betweeen the drugs does
simvastatin mxture is good such that it can be

16t rhappdry stlengffeesssetulting droha eeargagonizen canrpe seduiced oc &liminated.
be obtai ned through a m xing process, and if the

Tl atidgbidry thé dRQRIshohg syAEBREL leffelt &@bldda Fressakd1eshtiol and lipid
the form of granul es by conpression, granulation and

SnfY| f9he Ldnd s, Way, a continuous phase consisting of
the 1 mMmedi ate rel ease portion can be obtained. A

conpp BRCRIRLLLY shOpRALLACA G @Bl B0 SUARRURR et wit

t.he i mmedi ate.rel.ease rtion can be prepared b
Sé’&]‘&*t?ﬁfo%%\‘? 1P%ﬁﬁela€%%li°cv@pt abl e adgi t !Ov[eg t oyt he

conpositions constituting the aboveprepared |ag tine
del ayeldl-# sprisalestpbpt 4 SPmEISEF BB APl sngfotensin fgepsntay blocker

and conpressing the mxture into tablets or filling
tSRemg Xesarten j potesgiysn)l eed 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 simultaneous 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
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For exanple, it is possible to prepare fornmul ations,
such as a two-phase matri x tablet having two granul ar

w@basesiiza nultil ayered tablet, a dry-coated tBUOI/ER2007/005405

and a capsule in which two granul ar phases consi sting
of the lag tinme del ayed-rel ease portion and the
i mredi ate rel ease portion are filled. Also,

ssible to prepare a doubl Ia er tabl as
B R RGP b | RGP B EHE A TG S e 8@“@% ﬁawgnaletabohc
del ayed rel ease and an outer |ayer of HVG CoA
syBéroaea sclyding Bvli reglisngs glabaiee af picdiabepease.
However, a fornulation, which can be prepared
accor dﬁmgmaﬁsert ttlee mrf@getntnvlemmhwﬂé rhe dgscrigcd lin rfurther defail with
t he two-phase matrix tablet which exists as a single
refebdnet tamie following hxanples c didwevan ubke péops eofdbenprasentnigvention is
of the lag tinme del ayed-rel ease

1 Uhiifed R thesd Exangt@pt or bl ocker is located within a
conti nuous phase conprising the i medi ate rel ease

HMG- Cady Bﬁﬁééclt ?'631% PRILRKbR bf inhBAtork Bablds Mul ti -1 ayered

tablet fo adm ni stration, which shows i nmedi at e

rel eass s0d A el gxg?%aeﬁgma@as%ccspa biag to

each layer g granules whi ch

constifute th el ease rtlon

Che | rhrbereRs Tprin e ot ??lsﬁﬁ e CRRT 1Rt B in Tables 4
exci pi ents, and conpressi m Xt ure usi. .
ad) % 19sertan a%tpewmgmwmm@ﬂw 1@8?%%%1%%% figreh, Copovidone
t hr ee- Iaégred tabl et having parallel layers. Also

andherpsit 200 wergl sievgdithrosgh Mpi dhsievthanshinixgd vaﬂswh/other in a high-
rel ease layer in a core and conprises an inmedi ate

spetdaser Ifayy £ minweetd pgpiree mixtdrac eMagneshen ctamte wanniieed 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, corn 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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obtai ned by m xing a granule constituting the lag tine
del ayed-rel ease portion with a pharnmaceuti cal

wez@spsans, tableting the m xture to form a coOPEI/KR2007/005405

tablet, mxing a granule constituting the inmediate

rel ease portion with a pharmaceutical excipient, and
coglpressi ng the m xture onto the surface of the core

tablet to forman outer |ayer. Mpreover, a two-phase,

ysing o pecilipten pad the gegules Mepsdried mop ROFYatebArNes gt BPaf- After
adm ni stration can also be obtained by m xing granul es
eomgetianupf ige dhdng agogessrethel edranpdes- wercesigeed roughn Nen @0 sieve.
the i Mmedi ate rel ease portion with pharnmaceuti cal
Butylapédeimgdsox yanidple Wasvmpeedsweitly thef didved mgateti@ indaxdawbte ¢ame mixer.
a capsule. Pharmaceutically acceptable additives to
MMagndfiinh Viearafegw &direily ntiked With ithemikinat e tHealpablepond mixer.
cont ai ni ng diluents, binders, disintegrants,

| ubri cRNt SumpitaPid 17 Qhtnedtdd RI&RE §rcﬂﬁ@tsﬁfa@ﬁgaﬂ§ Bompéitions and
are preferably used’in an anmpbunt of 100-3,000 parts by

cg&(;ll(tjegllg% sh%@&ﬁg T4 lleg'g%nﬁ a;v%%? Eyeg%hgrmhe%gmte %nﬁgﬁs%ri’?gd above.

ase 1 nhi range not to inpair t

ef f ect the present invention, as pharmaceutically
accept%bfai’le&’i &gﬂfga,‘em@t arch, mcrocrystalline

cel lul ose, | actose, Uco I.tal, al ginate,

al kal i HePTessr Pﬁfeﬁég aﬂlfg Hiet é‘i’%ﬂgwlfy& VES H@qd; e PEgPgEofry-coated
and di cal ci um phosphate may be used. Exanpl es of . .
toblstie havinayhe MSpiiRIECUNERRE COrs EapleE Ay 9t e |aysT and the simvastatin-
cellulose, highly dispersible silica, mannitol,

tantdinisg, coployidibh yas emeougérylepdr, Ppldapwhilg| hyslyexyoranginetulose 2910,
hydr oxypr opyl nethyl cel |l ul ose, hydroxypropyl cel | ul ose,
fiahwiabxide Bid oW aetdigsolyadanddispatsadiand 3amag gdthdnohand 33 mg of

Exanpl es of disintegrants may include starches such as
S@stidamy sbAtChrepare 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
potassium, 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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gl ycol ate, corn starch, potato starch pregel atinized

starch or nodified starch, clays such as bentonite,
worers/bried | onite or veegum microcrystalline cBCT/HRO®E/005405

| ow substitution hydroxypropyl cel | ul ose,

hydr oxypr opyl cel | ul ose, sodi um al gi nate, cross-Iinked

cel l ul ose such as croscarnell ose sodium guns such as

ua um or, xanthan_gum crosslink ol S ch as .
b oisrers b eat e bah 248 288l uhed) B abisride to
or citric acid. These disintegrants may be used alone
wrepdrea goging sehusions e dged a@nglﬁs wREgReaked vith thgispatingoution in
may i nclude talc, nmagnesium stearate, al kaline netal
the dhuidizak balicoatars(GRIUG luhlat, Gemumng), sbusaprspating)loghrtan delayed-
sul fate, hydrogenated vegetable oil, sodi um benzoat e,
eRdidgmmilear yl fumarate, glyceryl nonostearate and
pol yet hyl enegl ycol 4000. Exanpl es of stabilizers may

i ncl udg PeaMI&Y 14, 36idhd 19 HElagedfelddse Brahiledhi g the compositions
hydr oxyani sol e, butyl ated hydroxytol uene and

&n(ac&ﬂ%{ﬁoéhog%gihvﬁ{ﬂlé’ §%e]ol“nw% hleh2Bd amigggig Wid &Ald Method as

accept abl e itives selecte rom col ora
raagrances and the |i ke may be used in the present
(lseﬁ%%onet%iag’ﬂYe'As such additives, mcrocrystalline

cellul gse, starc | ycol at.e sadi u col | oi.dal sili ca,
magne 5?3ﬁ’ﬁ?@wmqég%%taélﬁémmeaE‘t%@eé%%fé’a“l% Exanpl es
of the present invention, but the scope of the present
i nventTopreparesignvastaindmmadins elesse grauisniad shemp (1 Tade S below,
may be used in conventional anounts, which can be
suivasiding misrerysaliby celidsse sid ID-manpitplt Wereagieved| fraughgNo. 35
formulation, if necessary, a filmcoating |ayer may be
fievemeghdonmiixed owitkr each f ather ofn t he higbspeed Thiaer. i s, Meanwhile,
the novel fornulation of this present invention
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
dried in a hot-water dryer at 60 C. After 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
mixture was mixed with starch glycolate sodium 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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conprising of the angiotensin-I1-receptor blocker and
t he HMG CoA reductase inhibitor nmay al so be used in

wao b@sodries of a core tablet having no coating | BYEKR2@MH05405
if a coating layer is fornmed on the surface of the
tabl et containing said active ingredients so as to
forma coated tablet, the stability of the active
i ngredi ents can be further ensured. The coating |ayer, .
Reprpe ghng goluten dhaid tabdets Ve coaied Wit s Foding ayeyin a Hi-
from net hods capable of form ng the coating |ayer on
aohter SBFE SO, diejarigeMaghinety Cay dsorean Ténaanq)l%éa esfatigg dayer, thus
nmet hods i nclude a fluidized bed coating nethod and a
reparimgatybphaseehhtoict . tablets. pan coating nmethod is
preferably used. The coating | ayer can be forned using

a coatpfaehpAger¥ to 27: PRPhalin of Mulilay@rdd tailese t her eof .
Specifically, as the coating agent in the coating

| ayer, 13 opl%gﬂatién GeXa T §mOf dePRd-P¢led¥B! By&eb ahEidtdni@M-receptor
cel lul 6se derivatives, sugar "derivatives, polyvinyl
ﬁg&%%atives, waxes, fats and gelatin may be used, and
as e coating aid, one or a mxture of two or nore

sel ected from pol yet hyl.en cal, ethyl. cell ulose
o yoor e S o G i Y1 DR aEleliloger G A piof ol B8 ripg plocker
be_used. Wen the coated tablet is prepared, the .
IBOBKRTIeI beRngieopH BALTRAB)T HRIKGE ABFAFAN oSttt angs cxcipients
0.5-15 wm % based on the total weight of the tablet. ,
impladingomscraeystellived cellulesed erosylinkeds palywinypyrmodone and sodium
present invention conprises of the conposition
chboride] miergsicveel thrigigbthem SiSrsidterandapixod withogack othes in a high-speed
active ingredients
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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and the HMG CoA reductase inhibitor. Accordingly,
because it is adm nistered onlyone tine in the
wWe@®Risng?23 adm ni strati on of dosage is very si npCEKR2007/005405
conpared to the case in which single formul ations
containing the active ingredients, respectively, are
adm ni stered sinultaneously. Al so, because the
ant agoni sm bet ween t he _dr does not h en, side
of f ectls PEELI PHEBrEr BhHME- QP A50HHH BAREE 1998k JBexample O,
or elimnated. In addition, the drugs, show a . , ,
BYKeLghs taduciesq edibigny smyatatpy and greipicsist ingludigomigrpgrystalline
control at the same time. The results of conparative
allufvise ahd Destsnitodderctsered throeghphie 235 sieve sl migied with each other
si mul taneous adm nistration are as follows. In a
@Ot igh-spéedumixa. Coneamdila) hydexgpropyitelulose and citric acid were
angi otensin-11-receptor blocker (50 ng |osartan

BNoARR iH W at@t 1RefudBBifdeAbdlitic ai TrRYifddrVehuGioA was added to the
reductase inhibitor (20 ng sinvastatin) were

%Fmﬂje,t @Hﬁﬁ%%ﬁyﬂl@lg E%l&{dé(tl e;’t?lﬁje dllqiéfﬂd@d maRLiaPkay Eranﬁ%?etdhtgiough No.

ugs’ were adm ni st er ed erent tinmes, “suc
e rel ease ti of e drugs. were,the [ ;

Lo Rptsrire i proliftatand ARl Ve e Sp BERer dhvdr ¥ o0 .
i nvention, and thus the effect f e dru were the .
B R B S B e g5 Wi s
result, it was observed that, when the , ,
migdovish duirlated hydsyersale gag starehh glycplaterfadism and finally mixed
reductase inhibitor were adm nistered at different
withresgnediem efchiataine dnvdlew@henyxeaf the drugs were
significantly inproved conpared to the simultaneous
admi ni Bt Eadmgsles ¢9 avR7, mndediftatreleasehayge having llee compositions and
concentration of the drugs in blood was consi stent
YWtdht® shown in Tables 5 and 6 were prepared according to the same method as
described above.

3) Tableting and coating

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,
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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change in the clinical efficacy and safety thereof.
The present inventors have conducted studies on a

w@b@ssaedit i cal conposition using such a drug PE/KRe60y/005405

systemand, as a result, found that the pharmaceutica
conposition could exhibit the above-described effects.

That is, the dLug delivery system of the present

i nvention can be suitably used for the prevention or

t r eat rERmRLEs 49396r406 ReePgiRtipa g ﬁ@“ﬂanotphaving
conplication suchas cardiovascul ar, cardi opul nonary,

pul noriadyensratioarpdllosgrtamlagdine delaviedyelsese graules

syndrones including insulin resistance, diabetes or

pr edi dheatrées.to ljeepaie bartan, lag tienepdabayed trelieaseegranules, wi [Example 28,
be described in further detail with reference to the
Tb&drlaWhdigssima Mpli@scrytialivay aellulobs cosiekaf pohwinylmsmiitione and
invention is not limted to these exanples. Exanples 1

JoQiuhs chiBFEP et diQRd Ahrou i Rio: $9kievd Al Mix&d With each other in a high-
Preparation of |osartan lag tinme del ayed-rel ease core

s&)@@d ﬁ%)g%ﬁg{ g,rrﬁfﬁﬁ{eg t %ﬁeﬂa{a%eaé]r gg eretu i 'ﬁeﬁx@&)h@%fﬂ?&r@iﬁﬁ@&lcellulose

ore te , as sho _ s 4 and 5, losartan
M e
Rty S UltBe T o Brcaatpuedai diefhy The dried
stearate was mixed with the mxture for 4 mnutes. The
grenwles e Rlagediie avldedizedbrd coatgri iYleansdrle, calilgsesacetate (32%
using a rotary tableting machi ne (MRC- 33, Sejong
Matyhigreenpy, ceivnlosKarotady (39180 aceylegroup) 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.

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,
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 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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tabl ets thus prepared were placed in a Hi -coater
(SFC- 30N, Sejong Machinery Co., Korea), in which |ag

WO povs/oslabayed-r el ease core tabl et products havPCKRR@7/005405
conpositions and contents shown in Tables 4 and 5 were
prepared. 2) Preparation of HMG CoA reductase
inhibitor imedi ate rel ease | ayer To prepare an

HMG- CoA reduct ase inhibitor |laye i n Exanpl e

h B AT Sl Aade | ARPEFGHeuh b dyiae dae-ss dhp el were
including mcrocrystalline cellulgse, |actose, corn

siqvafl throagl Na. Z0csiewy. y ddeatieved gantamgl Wies Bnallyeipixpd with butylated
t hrough No. 35 sieve and m xed with each other in a
hidgixyspedd imi dewble Neemixier.e, hydr oxypr opyl cel | ul ose

and citric acid were dissolved in water to prepare a

bi nderinBXatiipleo?n, siteastatind@med e itelcase pasulps havdnlg the dotmposition
hi gh-speed m xer with said m xture and kneaded. After

5 ansehehi Hdwaf int el G piepRédsRbding fvethk Baae gthod as described
mat eri al was granul ated t hrough No. 18 sieveusing an

ag,%%.llator, and the granules were dried in a hot-water
ryer at 60 C. After conpletion of the drying process,

t he grf@glxﬁé roryliﬁéﬁ’\éﬁ?ags‘hgrough No. 20 sieve.
I

Butyl a xyanrs was m xed with the sieved

mat eri in a doubl e cone. m xer. I um st ear at.
a1 1 T2 SRR ST sl 'd P SOt Sy ggch other
mxer. 5 1In Exanples 2 to 13, imredi ate rczll ﬁasﬁ ) .
iBrodRHe CORSMAGT+ hENG BIHHES Vaoméced il siatdnglycalpts wadivm in the
Tables 4 and 5 were prepared in the sane manner as,

10 dheble cdredmisoy eTha) tﬁ%mléﬁlrm@’a&rﬁ@aﬂb anixedy wathomagaresium stearate.
tabl eting machine (RUD-1: Kilian) was used to prepare
Titey res0ktihgdmixture 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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t abl et

a core | ayer
W@ 0Up0siled on as an outer
hydr oxypr opyl cel | ul ose 2910,
wer e di ssol ved and dispersed in 132 ng of ethano

S,

| ayer.

Meanwhi | e,
titani um oxide and talc

10 contai ning

havi ng the | osartan-containing core tablet as
and the sinvastatin-

and

33 rrg of purified water to prepare a coating sol ution.
ry-coated tablets were placed in a Hi-coater

TBbiest

N, Sej ong Machi nery Co.,

Ko

rea),

in which the

PCT/KR2007/005405

tabtet

t hus pégpakd Ng dry-

s—wWere then

oated Wt the, LRl syt T 01T,

coated tabl ets.

T Sea%@npl €5 14 t0

17: Preparation of [2iphase|[matiix tlabl dt s 1) 7 8 9 10
Pr epar @t Looren gfasskn@ s arsb.an sh.aqg sb.6 nesc.del By gdsone| egasesoo | 500 | 50.0
granul es Tedpmepare | osartan |lag tiine del aved-rel ease
granul ps_imEganpl e 15] | ogartan pgotasgium
m croc e cell ullosel-crosshinke
pol yvi y'n@W?ﬁP.uunﬂ aftd—sodi-tr-ehhori-de—wefe——si-eved
t hr ough” N8 B0 evesandao xed |wit ) @aghisot hew j moal 140 | 140
hi gh- spegd U AT HP7 180 o S50 (0BT ERE E1® | 100 | 100 | 100
m Xt ur g Y‘S@ﬂmlle [y dr pXYPIOPyl L£el L Ul103e 3 | 45 | 45 | 45
di ssol Vel AQsupddr 1 11 eth Waiell {0 [Prepale [a1binder| 1o 10 | 10
sol utipn. clexll nder sol utijon as adde to tgg 120
m xt ur e, poiinyistvlidves |t hen kneaded, grlanuljated] and dt ed
The dr [ Bdonmdpdeeluiade |was [pl aced iin alfluildized be
cpather | —NebeahHPiDe  Icel llul 0ge aget-atle (32% acety
QrEIgHP) | c@WTﬁT%%e acet ate (39. 8% adetyl| group) and | os | os
My@h@xyﬁfﬁﬁfﬁégwlulose wer-edi-ssol-ved—and—dispersed—in
220 ny| of .GLHARGl and 980 fy of met/hyl ene chior|de {o
prepare a ¢@akd Ng sol utji on.| The driled granul es were
coat ed| wediybnyl-Reg0ati ng sollution in the fTujdized béed
coater| (GPC&ob, datt, |Gernany)., thus preparing
| osart pn @elogyedr ellease
(32% acetyl group)
Celluloseacetate
(39.8% acetyl group)
Ethyl cellulose 80 | 120 | 160 | 200 | 160 | 160 [ 160
Metbacrylic acid 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80
copolymer type C
Sodium chloride
Magnesium stearate 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Simvastatin 200 | 200 | 200 | 200 [ 200 | 200 | 200 | 200
Lovastatin 20.0
Atorvastatin 20.0
Microcrystalline 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950
cellulose
D-mannitol
hnmediate Lactose 2680 | 2680 | 268.0 | 268.0 | 268.0 | 268.0 | 268.0 | 268.0 | 268.0 | 268
release layer Corn starch 500 | 500 | 500 | 500 | 500 | 500 [ 500 | 500 [ 500 | 50.0
Starch glycolate sodium | 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Butylated 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035
hydroxyanisole
Hydroxypropyl 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
cellulose
Citric acid 65 | 65 | 65 | 65 | 65 | 65 | 65 | 65 | 65 | 65
Magnesium stearate 505 | 5.05  5.05 5.05 5.05 5.05 5.05 5.05 5.05 5.05
Hydroxypropyl 158 | 158 | 158 | 158 | 158 | 158 | 158 | 158 | 158 | 158
methylcellulose 2910
Coating Hydroxyppropyl
layer cellulose
Titanium oxide 23 | 23 | 23 | 23 | 23 | 23 | 23 | 23 | 23 | 23
Talc 15 | 15 | 1S 1.5 1.5 1.5 1.5 1.5 15 | 15
Total 5793 | 5865 | 590.5 | 594.5 | 598.5 | 598.5 | 602.5 | 606.5 | 579.3 | 5793
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In Exanples 14, 16 and 17, del ayed-rel ease

granul es having the conpositions and contents shown in
waamBesa2hel ow were prepared accordi ng to the BEIER2007/005405
met hod as descri bed above.
simvastatin i nmedi ate rel ease granul es To prepare

sinvastatin i mmedi ate rel ease granul es,

Tabl e 5 bel ow, sinvastatin,

2) Preparation of

as shown

in

m crocrystalline cellul ose

and D-mannitol were sieved through No. 35 sieve and
kiGabl¢ 5di t h each other in a high-speed nixer.
Meanwhi | e, hydroxypropyl cel | ul 0s&o@pstionadi¢ (miptepleprci d wer e
di ssol Sveebniotn wat er [t o prepare a bindefamld uti on, whj ch
was_then kneaded wiltH gal’d Imdxtlutte | Aftlerd kndadjdé, | 19 20
t he kn PPRPESER | 2l was granullat-ed-Phrotdhl Ng 38 | 00 | 1000
si eve psi-ASE eseit-fAtor—tandthegranuleswere—drted
- il T Pl o A YN il D Al i IO il ke
in ah L-V\&h&lﬂanglycll d:. oU IO.Q.I"\II.EI aryrng;, _!.IIU _ .
granul gs Vel Grar!| €VEU UIrOugim NG040 STEVE. [TMe ST EVET
mat er i AT WasLMxed (W Th butylafed Nydroxyan| SOl e, 3
Post - m xi ngaidsabl et]i At |dAt | c6ati #f |ThE [aBbVept epHr ef70 | 129
| osart arerg@linayiegnr el easeaogranullesodnd s nvastatin
i mredi at e opbi@ase granul €5 (wet e WhPxed with pach! ot her
in a doubl4=rosld®e nilxet | The WM xtéta was! mixed with
st arch| gl yeoii#ede sadi um and finally swioxled W th | soo
magnes ey RaYidne | The +esultilrg—Hi-xttre—was
Hy_(‘ir,gxyprgp;/'tceﬁtl os€ [, o L J 50 Ly 5.0
Cngqug e c%lligoalltlgrgﬁ_al.l eSS uStg—a rotary tanrgt Ny 48.0
Delayed: Hydroxypropy] 0.5 | 07 | 05 | 20 | 20 | 40 20 | 40
release layer methylcellulose
Hydroxypropy!
methylcellulose 6.0 6.0
phthalate
Polyethyleneglycol
6000
Celluloseacetate (32% 20.0 20.0
acetyl group)
Celluloseacetate (39.8% 20.0 20.0
acetyl group)
Methacrylic acid 47 71 51 20.0
copolymer type C
Sodium chloride 25.0 25.0
Magnesium stearate 1.5 1.5 1.5 6.0 3.0 3.0 3.0
Simvastatin 200 | 200 | 200 [ 200 | 200 | 200 | 200 | 200 | 200 | 200
Lovastatin
Atorvastatin
Microcrystalline 950 | 950 | 950 | 570 | 950 | 950 | 570 | 570 | 57.0 | 570
cellulose
D-mannitol 112.5 1125 | 1125 | 112.5 | 1125
Hnmediate Lactose 268.0 | 268.0 | 268.0 268.0 | 268.0
release layer Corn starch 50.0 50.0 50.0 50.0 50.0
Starch glycolate sodium | 15.0 | 150 | 150 | 2.0 | 150 [ 150 | 2.0 2.0 2.0 2.0
Butylated 035 | 035 | 035 | o1 | 035 | 035 | 01 | o1 | o1 | o1
hydroxyanisole
Hydroxypropyl 100 | 100 { 100 | 50 | 100 | 100 | 50 | 50 | 50 | 50
cellulose
Citric acid 65 | 65 | 65 2 6.5 6.5 20 | 20 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! .
methylocllulose 2910 183 | 192 | 184 | 334 | 26 2.6 26 | 26 2.6 2.6
Coating Hydroxyppropyl 26 | 26 | 26 | 26 | 26 | 26
layer cellulose
Titanium oxide 27 | 29 | 28 5.1 2.3 2.3 2.3 2.3 2.3 2.3
Talc 1.9 1.9 1.8 3.3 1.5 1.5 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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machi ne (MRC-33, Sejong Machi nery Co.,

Meanwhi | e, hydr oxypr opyl net hyl

whyasosmps opyl cel | ul ose,

di ssol ved and di spersed in 64.8 ng of ethano

Kor ea) .
cel | ul ose 2910,

titani um oxi de and t aPCT/KBR2@7/005405

ng of purified water toprepare a coating sol ution.
Said tablets were coated with the coating | ayer

Hicoater

ablets.

( SFC- 30N, Sejong Machi nery Co.,
|In1coat|ng | ayer,

in

Korea) to
t hus preparing two-phase
Exanples 18 to 27: Preparation of

and 16.2

a

nult|layered t abl et

s 1) _Pr epar at i @mpogsbn rhtia tpstableve

del ayéedwrmelsease | ayer of angi ot ensi n- Fasgeecept or
bl ocker To prepareia Jlag t% del ayed-ir ebeases |layer | of8 29
angi of ersgmedobssimecept or bl ocker, i moEXamdl ¢ 08 | 500 | 500 | 500
angi ot ensi Yasqgn- r ecep@y bl8otker | gsartlan potassium and
exci plent stbesyter] udi mg m clr ocr WstS&l Ii ne |cel | il ase|,
cr oss| MukadalmedeNppie ny By rir 8P 2 do e ar#d0 slodi-im 2kl joBi-de 250 | 1370
wer e §i Eywlginipefhstagyhy gk 35 _sileve and ni xed|[w t h _each
ot her in &orhidgla- speed nilxer flor 5|m nutes o priepare a
m xture.  Neghithi |l e | hydrioxyprlopyl ¢el | Ul ose [was
di ssol ved Cierlinsdir i f il egy et er tlo;spy ¢pape a bifnger 50.0
sol ut Lopeyviptpaokpeder  saollution was.ladded tolthe
m xt urelydegipiopkelpss [t Bdn kneaded® grihul at eqd dhd dried’?
g di elolsrhiiPes lwere Jplaced-inla filuidized bed
mogat ef . Neamwiarl e, [cell ul age |aget at e (132% aced Yl 40 | 20 | 40
rel @6 B }-—CEIIEbE o dcet atle (39 8% acetyil—group)—fand
hydrO(ypﬁBﬁVWﬁﬁth%lcelIuIQﬁe wer e | di ssioleyed in 220 Ny 6.0
of et REHBISNPMELE L rg—ofl-retHyl-ene¢—chHori-de—to—lprepare
a coa Pp}yqthyleneglycol 6000
Ce\ﬁuloseacetate (32%
32.0 600 | 200 20.0 20.0
acetyl group)
Celluloseacetate (39.8% 2.0 60.0 200 0.0 200
acetyl group)
Methacrylic acid
copolymer type C
Sodium chloride 40.0 75.0 25.0 25.0 25.0
Magnesium stearate 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 cellulose 57.0 57.0 57.0 57.0 57.0 57.0 57.0 57.0 57.0
D-manitol 1125 | 1125 | 1125 | 1125 | 1125 | 1125 | 1125 | 1125 | 1125
Immediate Lactose
release layer Corn starch
Starch glycolate sodium 2.0 2.0 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 5.0 5.0 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
Hydroxypropyl 26 26 26 | 26 | 26 | 26 | 26
methylcellulose 2910
Coating layer | Hydroxyppropy! cellulose 2.6 2.6 2.6 2.6 2.6 2.6 2.6
Titanium oxide 2.3 2.3 23 2.3 2.3 2.3 23
Talc L5 1.5 1.5 1.5 L5 1.5 1.5
Total 529.1 520.1 | 809.1 | 409.1 | 409.1 | 409.1 | 409.1 | 400.1 | 400.1
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solution. Said granules were coated with the coating
solution in the fiuidized bed coater (GPCG 1, datt,

waosmsmirs After conpletion of the coating proREEKR2G0M005405

granul es were m xed wi th nagnesi um stearate for 4

m nutes, thus preparing a losartan lag tine
ge: ayeg-re: ease layer. In Exanples 19 to 27, lag tine

el ayed-rel ease | ayers havin e conpositions and
%ﬁ?’é"ﬁ?@%h@ﬁﬁpl""‘i‘i‘tﬁl‘%gﬁsﬁu@"aﬁ%&hg UGy gp pr epar ed
according to the sane nethod as descri bed above. 2)

Pr eparGampsaiatife el peefile ttese of fhe dpsasianisimagtalinetwo-phase
rel ease layerln order to prepare an HMG CoA reduct ase
donthitxitivarlag tiyrerdeldyed Exlanss! tablet, prdpdeddin Bxehpit hsand control drugs
I nhi bitor simvastatin and excipients including
@oesBiBtastatih gl tabldtp Cozand (Rsbmamnsingle, tableny vedre performed.
through No. 35 sieve and mixed with each other in a
THOMsRPIRA PRORRY test\TARYRIInh Ristalli SoRpYRED s GRHotth@B Based on the
and citric acid were dissolved in water to prepare a

I-ngde lotlt, 1 [ r t s
SRS RS T opdIF (OSPRGE 2R I 4RDIRR LR Qol &F tosaran

ure, i

d materi al

was granul at ed t hraugh . si.eve. usi . . :
SN DSl B A ehTio SP0EYGs 1R Mt Plhe dipolytpn mediom
dryer at_ 60 C . After dryi.n th anul es. were si.eved

¥ Qe ozl gastrn S I, TR BHtpoginal BLCer e Hom 120
wi th butyl ated hydroxyani sol e and starch gl ycol ate

rstagrafigh thef starhpl therpsted Thy Aisselagereriofil shiedfreael cpmpgnent was

doubl e cone mxer. In Exanples 19 to 27, imedi ate
peefoemsdid thy doldovwing nrmgnehandcthepessesilorase sivn 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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contents shown in Tables 5 and 6 were prepared

according to the sane nethod as described above. 3)
waamBesdiiny and coating A nultilayer tableting PEDRR2@7/005405

(MRC- 37T, Sejong Machinery Co., Korea) was used. The

si mvastati n-contai ning conposition was placed in a

first powder feeder, and the | osartan del ayed-rel ease

| ayer . conpasition was placed in a second powder

q@éﬂ%@?”#ﬁEO%onpositions in the feeders were

conpressed into tablets in conditions in whjich . .

i nt er 14 8escrihed phoyvea tho parbo talepse ©f dpsertan a dhe losartan/simvastatin

Meanwhi | e, hydroxypropyl net hyl cel | ul ose 2910,

tivpehhese prmotpnatiasl lag itioseedelayet apicass talxltoef thegrasentdnyentien is much

di ssol ved and di spersed in 64.8 ng of ethanol and 16.2

shapveaf thimi sinfvastdtinatdiket disgohejpar@ofiles obtaimeg whéruthieolosartan single

Said tablets were coated with the coating solution in

5 tablkl Gedt gk kiaRasBiN sidgkonblelbadi ther sontel ,drfey, eak hdministered
forma coating |ayer, thus preparing nultilayered

Snhepdsday el e it i eise. FPRPRh&NLIYS ta&, AR time for metabolism-

Preparation of ctapsules 1) Preparation of |osartan |ag

r%fa[@% e%%%%¥ ggtbt[:@r?eﬁ%ﬁ%rt@g?¥ nérgteg ﬂ@[ si ggﬁgt?ﬁgr %%liéed first

r

osarta el"aye ease Sranu
2 l. osart an tassiu i crocrystalline cellul ose,
@?%%%V?ﬁ@%ge8@%§WP§%P§9F%LIidone and 5 sodi um chl ori de
were sieved through No. 35 sieve and m xed with each

ot her [PHOwsHtgHes sdhpdli xer for 5 minutes to prepare a

m xture. Meanwhil e, hydroxypropyl cell ul ose ) )
10 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
15  surfactant).
Analysis method: UV/Vis spectrophotometry (detection wavelength = 247-257
nmy).
[Losartan potassium test method]
Dissolution profile 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 ml of pH 6.8 phosphate buffer solution (artificial intestinal juice).

Analysis method: UV/Vis spectrophotometry (detection wavelength = below
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was di ssolved in purified water to prepare a bi nder
sol ution, which was then added to the m xture. The

wOo e®alosdiny m xture was kneaded, granul at ed andPdr/K&ad007/005405

The dried granules were placed in a fluidized bed

coater. Meanwhile, cellul ose acetate (32% 10 acetyl

group), cellul ose acetate (39.8% acetyl group) and

hydr oxypr opyl net hyl cel | ul ose were dissolved in 220 ny
¥hanol and 980 ng of methylene chloride to prepare

a coating solution. Said granules were coated with the

coating solution in the fluidized bed coater (GPCG I,

@ att, Germany), thus preparing losartan lag tine

Test Byapled: €aspagtian disedutin rofite tBstanpl e 29, | osart an

lag time del ayed-rel ease granul es having the

conpostCémparatved dissoludon mbfilentdsts dAkthe 16sanendoyastepar teb-phase

according to the same nethod as described above. 2)

FrehadtRhni 198 tigfe &dlapastRbdenablolDipaied ingh-@afte 9f @uédirol drugs

In order to prepare sinvastatin imredi ate rel ease

@iﬁ%%t@ S(é(%\}gpﬁaﬁ gﬁ%!eeletlaﬁl?g;s Cosdal™ gﬁéa"i’ttah _@inéle tablet)), were performed.

crocry e and manni t wer e”’'si eved

PSSR S B b, B SE P SR st on

Bl Sl OB AFOPaRE ¢ SRAD: FRO A ABRIGPrLPrPRS ret o e losaran
m xture. The kneaded material was granul ated thyrough,. .
eqapongnts way etiormed AR 9saitPiahiodr480aminytese 1 Whigh ohe dissolution
were dried in ahot-water dryer at 60 C. After

wedipine wia whafget! Heord rayti figjalpgastrissgricet toeartjfigiali indestipel ice 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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si eved through No. 20 sieve. The sieved material was
finally mxed with butyl ated hydroxyanisole in a

waelewblostiedne mi xer. | n Exanpl e 29, sinvastati nPCT/KR2007/005405

i mredi ate rel ease granul es having the conposition and
content shown in Table 6 were prepared according to
t he sane nethod as descri bed above. 3) M xing and

filling i.n _capsul e The co sitions, obtained in the i
lsioeralnf?esa%aﬂ@pptrs«}eﬁoanmaﬁe%&? tr¥ascabont 7 ep 19 A t%lab%{hﬁoémnutes
cone mxer. The m xture was m xed with starch

iglthe &sarten/loyastetin fwo-phase fombinatien heg Hingalelaygiraeleasegblet of the
m xture was finally m xed with nagnesi um stearate. The
preseut nvegtion, xfuggestingsthpl dissdution satpofidbe 1ésaetdercompdnent in the
filled in capsules using a capsule filling machine,

ihherBiveicof@sliddgcRasapblet @ad vipeh slaget thaethdeinaiie dortal] dage
formul ation. [ Tabl e 4][ Tabl e 5] [ Tabl e 6] Test Exanple 1:

Conpar g4 §&8riféSsRveL theRatdy flldds€ of RBArtda0RRAE RishivA/lovastatin two-
di ssolution profile tests of the | osartan/sinvastatin

ﬁh\@@é Qgﬁ‘gﬁ}aﬁ&g%ﬁ%@o elbg%gfeieﬂ?e &%P@mgé %J(@S%ﬁ? 11%\/??41(% is much

prepare _ _ , contro Zocor
S5 B ol AEFIE g tosren s
’ o; ioalrnﬁegﬁﬁztalg‘gé{fta%igetsﬁig%ﬁp tlgtzji %t g]?ﬁ‘gg(:%gﬁ‘gt rf}gﬁgjspo%riea administered
(USP30), and the dissolution profile test of the .
sipyianeanslzonpbirerin thrisasseok Benaventive tablelpthg tigre fpganetabolism-
m nutes, in which the dissolution medium
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).

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.

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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was changed fromartificial gastric juice to
artificial intestinal juice starting from 120 m nutes

w@bdoens4ibe start of the test. The dissol uti on PCDKRR@7/005405

test of each conponent was perforned in the foll ow ng

manner, and the test results are shown in FIG 1. As

can be seen in FIG 1, when the dissolution profile

test was perforned in the follow ng conditions, the

simvastatin conponent of the two-phase conbination

tabl et of the present invention showed a dissol ution

besvExqraple 3p Somparative dissejuton profidantsst of control drug

Zocor(r), but the | osartan conponent showed a very

sl ow dCempirativedissodutongquafilertests ofthe fenmuddtions prapereddn digramples

Cozaar(r). In the dissolution profile test results for

25avdro parforatedc o e rigssdlutivi profils sl oft daoh compenent wak erformed in

| osartan conponent up to 120 minutes corresponding to

thB8ardé hiahh& 8lin FegtExiampldll, @8d BREst Wexwilth 8SShbWain E§03. n

the | osartan/sinvastatin two-phase conbi nation | ag

time d s r.el eas o] : ' ' :

but v’ GGt BB p e " mln e HARIMEEGHLC RYCRAS Piformed in
issol.utio of €.l [

B RSR O Bl 1 SRR BRTRETE e Dbt ofthe

up to.a total, of 150 mnutes.in the control . .

Pt e Sisired gt it SBOHPH BB ingspass g the amount

mnutes in the_ | osartan/sinvastatin_tw-phase, .

elorthylaeliuless usad « Theslogmplatiens ?éﬁ’@é@%@% %51 gatesk with gthylcellulose,

present invention, suggesting that dissolution rate of

shoeveld adasartan dossolutioe rate thlemgan Ve mpity @ total of 240 minutes.

control |l ed-rel ease tablet was nmuch slower than that in

t heconAs desdribeduabatd, ahe edidy edease iolf dokastho e the heestare dry-coated

rel ease of losartan in the | osartan/sinvastatin

tablet of losartan/simvasatin can be delayed up to the intended time by controlling the
amount of ethylcellulose coated.

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 simvéstatin, 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.

Test Example 4: Comparative dissolution profile test
Comparative dissolution profile tests of the formulations prepared in Examples

4 and 6-8 were performed. The dissolution profile test of each component was
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t wo- phase conbi nation lag tine del ayed-rel ease tabl et
of the present invention is nuch slower than

waresastiai i n, unlike dissolution profiles obt aPCEERMIZ005405
the |l osartan single tablet and the sinvastatin single
tablet, as the control drugs, are adm nistered
Si g}JI taneously. Thus, in the case of the inventive
tablet, the tinme for netaholi sme at ed
Rejionaed Bhilepams mymseas wybeit rEéP’é‘B b4l 185 febssulty prejshown in
nmet abol i zed first in the liver can be sufficiently
Hfsdred. [Sinvastatin test method] Dissolution profile
test: performed based on the paragraph "sinmvastatin
t abl etAs ican tHee sddni tredaBlead.esn Bivaresaltopdetha {is®RB®N. profile test
Test met hod: paddl e nmethod, 50 rpm D ssol ution

peefited iR obndifionsHeE7 Test tExahmple (¢ drepSartanocorrpdhefl b the dry-
sodi um di hydr ogen phosphate solution containing 0.5

éMa%HQIibl@to&h tHEpFAMt Y hvehtibh a8 rafdI§ et alte) an N@Id¥E delay time,
met hod: UV/ Vi s spectrophotonetry (detection wavel ength

&fq g%zlaﬂga-rel%ésﬁsﬁ?éra@oaﬁ&f i W e&ﬁlu é%ﬂlamed crosslinked

SSO ution pro est or nme base

%ﬁégﬂuﬁg?ﬁgzg tgi]sgglugﬁl% %ﬁn Ir ‘rﬁle tlos%}tarpgglllllsgl’?enk s I]gss than

20% up to a total of 240 minutes, and the losartan component was rapidly released with
an increase in the amount of crosslinked polyvinylpyrrolidone used.

As described above, the losartan component of the inventive dry-coated tablet
of losartan/simvasatin can be rapidly released after an intended delay time by
controlling the amount of crosslinked polyvinylpyrrolidone used in the delayed-release
layer.

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.

Test Example 5: Comparative dissolution profile test
Comparative dissolution profile tests of the losartan/atorvastatin two-phase

combination lag time delayed-release tablet, prepared in Example 10, and control drugs
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Test met hod: paddl e nethod, 50 rpm D ssolution nedia:
750 M of 0.0 I M hydrochloric acid solution

W@ 2008/0841e3 al gastric juice); 1000 mM of pH 6. 8PCT/KR2007/005405

phosphate buffer solution (artificial intestinal
juice). Analysis nmethod: UV/Vis spectrophotonetry
(det ection wavel engt h = bel ow230 nm). Test Exanple 2:

agative dissol rofilg

GRA! Ton ot et eBEnECBraar hgoratutilly vl fue gerformed.
t wo- phase combi nation lag tjine del ayed-rel ease taple
Mw&mm@i%sﬁ&f@wrw&t@o\ﬁﬁ AT %@?%Wﬁ@@r"ﬁsj’lum test
(lovastatin single tablet); Cozaar(r) (losartan single
rhethb@ 0] Fenerd test prettfods weutain®hén thedaaean Planmpeagioriaeeigbttedition,
of the l|ovastatin conponent was perforned based on the
dddithe disSblaties priide Bt optheilasaftalvle3Mponeant dvak lperformed for a total of
di ssolution profile test of the | osartan conponent was

430 hRiu bR dinUPhitR tid disdodltiodfmddiim W 3Whasged ffortatteitidlBstric juice
di ssol ution medi um was changed fromartificial gastric

th udrﬁf?mﬁlom s’élhél' iBlcd! stdrfh S ol @20 nHh@6s 84" the Wehrf 60M1€]. The

m nutes a tthe start  of the test. The dissol ution

(? Iutlog r*:wgf‘i’lte tgsft of ‘rélgcrill 0?1#?2)9?&“{[&13%?1?0 Exi ol fﬁ%g‘ ll&lhgﬁnanner, and

manner, resu S are

il g RV E W N —

be seen. in 2, when the dissolution profile test
ReESTHE} ﬂ’othﬁéﬁn? PanRe a8 ot ESWPl§ leondi ti ons, the

| ovastatin conponent of the two-phase corrbl nation
t abl etAs can be seen in FIG. 5, when the dissolution profile test was performed in

the following conditions, the atorvastatin component of the two-phase combination
tablet of the present invention showed a dissolution profile substantially equal to that of
the control drug Lipitor™, 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/atorvastatin 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 150 minutes in the control formulations, but was about 20% up to a total of 240
minutes in the losartan/atorvastatin two-phase combination lag time delayed-release
tablet of the present invention, suggesting that dissolution rate of the losartan

component in the inventive combination lag time delayed-release tablet was much

slower than that in the control drug.
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of the present invention showed a dissolution profile
substantially equal to that of the control drug

wokwaoBHEy ), but the | osartan conmponent showedPGI/K&2007/005405

sl ow di ssolution rate conpared to that of the control

drug Cozaar(r). In the dissolution profile test

results for the |l osartan conponent, the dissolution

rate of the | osartan conponent up to 120 _m_nutes )

cor r espotRIeRbed oy pdhe parfy relsasg oldgsarian dn fhelpsartapgtorggiatin two-
| ess than 10%in the |osartan/lovastatin two-phase
esbicorabingtion dag timeedelayedyteteasee fables oft the nsesept invgation is much
present invention, but was about 60%in the control

diswy. thain singvastatiny tlke dissodutmh proéles ebtaineahwbentienlosartan single
in the subsequent artificial intestinal juice zone was
taPePoanp the atoradsaitinofihple rablesf @s the tdigrot odvupgl are administered
formul ati ons, but was about 20% up to a total of 240

FniARIudlY. tPRud, Q8 aRd el SV tiatdntive Wab1BH ABE time for metabolism-
conbination lag tine del ayed-rel ease tablet of the

%Lag&fégltszglirnt@ g:ﬁ{&)tchl%ﬁle $45996BE 'n%,@n&]at%ﬁ a?:blsa?t&lv%th@ﬁ]isrrﬁétgb&fzed first

conponent I n tre 1 nventive

.c&gtgol I ed-reltgalsé(;z1 tzélbl eéd was nuch slower than that in
iphe fiysicp pe §HTGTenAY S8 i bed above, the early

rel ease of | osartan ihn the | osartan/| ovastatin

t wophd2¥oWaHRihies BAPLy i me del ayed-rel ease tabl et

of the present invention is nuch slower than

si nvaddissolution mipfilectesti pesfrmed basedrasr dipsodutiomy tgstripethosh ghgeneral
the losartan single tablet and the | ovastatin single
testbrhethodsas thdhEowenPhaimadepapsa, eighth edittdmi st er ed

simul taneously. Thus, in the case of the inventive

t abl et Test hetHodrpaddis mewod il ipanT el at ed enzyne

cytochronme P450 to be regenerated after |ovastatin is

gﬁg 3?gﬂais§<ﬁdﬁ$ﬂ frebiund 9006l bVSH=T.8mulfRer Sbnipogitidnt+ ¥.01M sodium
dihydrogen. phosphate solution containing 2 wt% of sodium lauryl sulfate as surfactant).

Analysis method: high-performance liquid chromatography.

Detection wavelength: 247nm

Mobile phase: 0.02M sodium dihydrogen phosphate buffer (pH=4.0) :
methanol = 67 : 33.

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.

Test Example 6: Comparative dissolution profile test
Comparative dissolution profile tests of the losartan/simvastatin two-phase

combination lag time delayed-release tablets, prepared in Examples 14 and 19, and
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[ Lovastatin test nmethod] Dissolution profile test:
perforned based on the paragraph "lovastatin tablet”

w0 pooBlet1lhi t ed St ates Pharnmacopoei a (USP30). TBGI/KR2007/005405
met hod: paddl e nmethod, 50 rpm Dissolution nmedium 900
m of pH=7.0 buffer (conposition = 0.01M sodi um
di hydrogen phosphate sol ution containing 2 wt % of

sodium lauryl sulfate as surfactant). al ysi s. net hod:
tongal draes @qssah‘f@slmvaﬂﬁtl& s %wgkeag Eggsm@ae%@etﬂ%ﬁ tabfeb), were
wavel ength: 230 nm Mobile phase: acetonitrile: 0.02M
peofiroed. di Tyaidisspdutigshprofiteatest ofuthe simyastatin, ompopgtEgfoperformed
=5 3: 1. Columm: stainless colum (having an inner
thisedren ¢hie Uhitédd Statas Plndnacopecig(HiSB30)280d the)digsmbitiod prpfills test of
octadecyl silyl silica gel. Flowrate: 1.5 niL/m n. Test

th¥ AlaRren 3corfjeuTiRar afdsVgerthirmsd| fot i0motplr of i486 iéisftes, in which the
Conparative dissolution profile tests of the

5 diNolHAlhQISmRY ARAaEEL! PorfPaANRA Sadtrio jW¥BE & REFtAl Medtinal juice
The dissolution profile test of each conponent was

sﬁﬁ‘éﬁg 2{’86?‘91 id]mﬁrilgessa{ﬁga t}ﬁgsv%??éfntﬁéfé&ﬂ -?flql%kislgﬁﬁﬁelg Z)rc;lﬁle 83fof each

resu are s can seen

i G O SRR R A Rl P et o
Argggg‘;lr?ﬂl 1g:I((J}r.r%f)nent of the dry-coated tablet of the

As can be seen in FIG. 6, when the dissolution profile test was performed in

10 the conditions of Test Example 1, 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 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

15  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

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

90  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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present invention showed a decrease in dissolution
rate with an increase in the anount of ethylcellul ose

waig@d/osdqibe fornul ati ons of Exanpl es 2-5, coat ePCTHKRR007/005405

et hyl cel | ul ose, showed a | osartan dissolution rate of
| ess than 20%up to a total of 240 mnutes. As
descri bed above, the early release of losartan in the

i nventive dry-coated tabJ et of |osartan/sinvasatin can
wouvép%?f@aﬂqmrpattoa?w@mﬁ ﬁﬁ%ﬁ%&lﬁswﬁlﬁs OF BT EIoR FyeRtja s much
amount of ethylcellul ose coated. As described above,

tstoaves dhanysimepgetie valike disselutien profilgscobtained when the losartan single
| osartan/ si nvastatin two-phase conbination lag tine

dablety entd rthé eameadtathl singhd tstiet, psethentontrol eduigsnaies administered
much sl ower than sinvastatin, unlike dissolution

RirRdltanesusdpt atigdinviencasdef kiasmvt@ivestabigt, ehé aibdeefor anelabolism-
the sinvastatin single tablet, as the control drugs,

3E18te@ ANz s LS tRAroth TRL S RS B Tb denerhRidSafter ith b tARSR MBEtabolized
the inventivé tablet, the tinme for netabolisnrel ated

gil}%g?%ecl}"}e? ey Qg'falfﬁég{)?}tz %5Q]f%|dr egenerated after

astatin s neta rst in the liver can be
sufficiently ensured. Test Exanple 4: Conparative
di ssolution profile test Conparative dissolution
rofile tests of the fornulatians prepared i n Exanpl es
B et

esh Fyagpls nSomn3etivg dissefutiqnpro lution profile test

of each conponent wasperfornmed in the same manner as
i n Tes€omraratye dissolutien predile dasts olothg) Iresartan/ ymypiiatim two-phase
FIG 4. As can be seen in Table 4, in the results of
¢dmabivatesdbg timerdgbayeflirkleasedsllet, 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
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.

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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performed in the conditions of Test Exanple 1, the

| osartan conponent of the drycoated tablet of the
w@e@somt12d nventi on was rapidly rel eased after BEI/KR2007/005405

i ntended delay tinme, when the del ayed-rel ease | ayer

coated with ethyl cellul ose contained crosslinked

pol yvi nyl pyrrolidone. The dissolution rate of the

| osartan conponent was | ess than 20% u o.a total of

resudts fpihe ddesagiag compongshe éwsq,lawbmengf %gﬁﬁ%ﬁaa cgmponent up

rel eased with an increase in the anpunt of crosslinked

todRQwinytep gorrespprbngto the drtifisial gasde juieadzoas okas less Hean 10% in the

| osartan conponent of the inventive dry-coated tabl et

idfeshntmndvimaastatimmme-ahase cambib&tionapigdtime r ddl gmd edleadet @blet of the

an intended delay tinme by controlling the anount of

Freeasinveiash, ol wad aboupyo0% lin therentdslefdrmulatidie  The dissolution rate
del ayed-rel ease | ayer. As described above, the early

5 §8h8@BEsapthn [cORPOAGH itk thel ABsdq@ER dr@fidisl {MeaghAhiBe zone was 100%
t wo- phase conbination lag tine del ayed-rel eaSe tabl et

to! J]f%tﬂ loF3 g@b}}i*ﬂé? i ﬂ.hg o} éol%ﬁll?ul% et %Qﬁﬁbout 20% yp to a total

| mvastatin, e dissolution profrles obtailned en

t | osartan single tahplet d.the,sinmvast.atin si | e
SHapi LT B bR B0 hATRAPREd Bl delayea.

R RN —
cytochronme P450 to be regenerated after simvastatin is .
REsnenent in dep inverftveilag time delayed-relense tables was mych stqwer than that in
ensured. Test Exanple 5: Conparative dissolution

10 the obittd formsmtlation.

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 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.

[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 ml of pH 6.8 phosphate buffer solution (artificial intestinal juice).

Analysis method: high-performance liquid chromatography.
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Conparative dissolution profile tests of the
| osartan/ atorvastatin two-phase conbination lag tine

waledoayed23 el ease tablet, prepared in Exanpl e 1PCT/EKRA007/005405

control drugs(Lipitor(r) (atorvastatin single tablet);
Cozaar(r) (losartan single tablet), were perforned.
The dissolution profile test of atorvastatin was
performed based on the dissolution test nethod of
gener a]Pet?“ég’PVﬁaé’te}%é‘&é“ g%Qﬁ“&i ned in the Korean

Phar macopoei a, eighth edition, and the di ssolution

pr of i [Mobidsphase: acenitleaphasphate iwderdAH=Rd3 =Fér1%dr ned
for a total of 480 mnutes, in which the dissolution
medi urColemncstamiped coluom (having ag inrer dirstetérofj40 em and a length of
artificial intestinal juice starting from 120 m nutes
20t ram) bhicked twth octddetyiailylesitica gehe di ssol ution profile
test of each conponent was perforned in the foll ow ng
manner]ovifdet @il 2sin. results are showmn in FIG 5. The
anal ysis of the |osartan conponent was perforned in
the sane manner as in Exanple 1. As can be seen in
FIG 5, when the dissolution profile test was

erforned . n.th oJ.] owi ng conditions, the
’gﬁsim%%{gﬁgtgi‘ nl‘ln%%ﬁglhdé’nt of the two-phase conbi nation
tabl et of. the present invention showed. a di ssol ution.
br of 1 18 bigpRSL BRI b GRS S50y S Pertopne! Sofepipedin Table 7
drug Lipitor(r), but the |gsartan conmponent showed F .
Relow 18 jogder dp SeBfinm itimeitest ©F daminyertive comppesitions  Sgecifically, in a
control drug Cozaar(r). In the dissolutiqgn profile )
tomsol geosip) cammerciallyeavadshle canfrd shpgsnecor tﬂqglet, MSD (simvastatin
di ssolution rate of the | osartan conponent up to 120
sthgluttstset) and eSpandi nblet,0MiSBe (lasariahisinghé tajdet))r werej simgBaneously
zone was less than 10%in the | osartan/atorvastatin
oenRbase aarElbaathg) theadiugd Wereddhiyiseredel difeeritaimes] such that

of the

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.

Also, this animal study was designed such that the administration time showing

the maximum antihypertensive effect could be confirmed.
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present invention, but was about 60%in the control

drug. The dissolution rate of the | osartan conponent

w0 pooBlst1gsibsequent artificial intestinal jui cePCDRB20EH05405
100% up to a total of 150 mnutes in the control

formul ati ons, but was about 20% up to a total of 240
mnutes in the | osartan/atorvastatin two-phase

conbi nation lag tine del ayed-rel ease tablet of the

present invention, suggesting that dissolution rate of

the | osartan conponent in the inventive conbination

| ag ti me del ayed-rel ease tablet was nuch sl ower than

that in the control drug.As described above, the early
rl@abksA of | osartan in the | osartan/atorastatin
. . ol L
of the préegehsudnipe feiconparison mijektibgiegeeive tlffgnbetween the simultancous
S| fyast g ahxﬁmlsﬁla[ﬁ'oﬁ g{qosgrltaﬁ%ﬁ)ci éﬁﬁ\laQQmQﬁcpélé Lcﬁéms%l%(ﬁ'op@g dM@%pdxfferent
the losartan single tablet and the atorvastatin single
tabl et |d&°t RePoBErOTHNPYRIFiERSEC rais fERAE ni st er ed
si mul t arn %Ugn}{)aratmlysevalhd'ﬂe tstgﬁy—@tatg Q)hﬁ‘fna(tolaﬁetic NdtREted/ Gantihypertensive
t abl et |rretfg nmet abol | snr el at ed g{vﬂ dth
cytochrg r?éf“lbﬁ“gdafﬁ ¥ DEeop SgRifarost WA RHOp CHP B! Hry4yian and the
I Objeet abhelniaBehatibh r &t the Ndrigae al idiffentC difhedd em<$ ubf cegipedatively evaluate
SP?)?II‘ Ieg }J;élsr%ngcro% %%%o:?gragsgggtlh el;]xg\gg esfgI <c:)t| ¥ lselfg:ty %gtgvfen administration
met hod cftlrrgener al test nmethods in the Korean
Phar macg p[%ht?dﬁv@é tab‘k%ld‘%ﬂdlé $18rats -gx%%ed RS £ m%rougsagaqlll &)nswtlng of five
Teetstigedts |5 g Di ssol ut1 on nedi'um
buf fer ( @elmg g fourP-weelgold wwle 6T gt s
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 morning (SM
group) (dark conditions); a test group administered with losartan and simvastatin
simultaneously in the evening (SN group) (light conditions); a test group administered
Test design | 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 of effects
Comparison of changes in systolic blood pressure, diastolic blood pressure, mean blood
Evaluation
nod pressure and pulse rate, measured with automatic blood pressure meter, between the
metho
groups administered with the drugs simultaneously in the morning and in evening, and the
groups administered with the drugs at different times in the morning and in evening.
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di hydr ogen phosphate sol ution containing 2 wt % of

sodi um |

auryl

33. Columm: Stainless colum

sul fate as surfactant).
whe@bopaes or mance |iquid chromatography. Det eCeCDRER2007/005405
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Rihini¥eek @ngéNhrIdhmethod
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A B Ry

e

nd4

19, andg

onhkekmmkpgs (Zocor(r

A(ixﬁmﬂwnadswat salﬁneﬁou‘nlgl €

5

tabl et);
perfornE
si mvast &
United S
di ssol ut
per f or e

it al.es, Phar macopoei a (

R A Tpsar

an and
ssol ution pr

tsnnuvaﬂ@mpmmémeowas inptbe |

ion profile test of t
dS¥igroup) (dast w@pditgms) 480

le\[i] 1|n1% rte 1t%t lz)%aﬁan and

smmatdtub asedtamuilm eat

USk30),, and the

ne | osartan conponent
m nutes, in which theg

was

di ssol ut
juice tad

herPes

profile

sane nam

are sho

| Qi IRALU Rina ks HAaNDE
artifjcial intestinal

APEHP TSRO Phe
hﬁ&bgof each conponent

gll(l IgroEH) ((.hghT%I%itlons) anpl e

juice
sipgstan il ESlabt i
pvas performed in th
1, and the test res

jAﬁﬁlﬁﬁﬂe@ﬂ tobidh IGQaQ:Jm QﬁSt ric
staﬁtln m 120

on 5
e
ul'ts

Administered with losartan and
simvastatin at different times in the
morning

(DM group) (dark conditions)

Administered with losartan at
9:30 a.m.;
Administered with simvastatin at

1:30 p.m.

Administered with losartan and
simvastatin at different times in the
evening

(DN group) (light conditions)

Administered with losartan at 7
p.m.;
Administered with simvastatin at

11 p.m.

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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As can be seen in FIG 6, when the dissolution profile
test was perforned in the conditions of Test Exanple
w@008k084183 nvast ati n conponent of the two-phasePCT/KR2007/005405
conmbi nation tablet of the present invention showed a
di ssolution profile substantially equal to that of the
control drug Zocor(r), but the | osartan conmponent
showed a very slow dissolution rate conpared to that
of the control drug Cozaar(r). In the dissolution
profile test results for the | osartan conponent, the
di ssolution rate of the | osartan conponent up to 120
m nutes corresponding to the artificial gastric juice
zone was less than 10%in the |osartan/sinmvastatin
t wo- phase conbi nation lag tine del ayed-rel ease tablets
of the present invention, but was about 60%in the
control fornulation. The dissolution rate of the
| @s8ldgn conponent in the subsequent artificial

intestinal juice zone was 100%up to a total of 150
HRulBdt c@paritift axtulih&tummefn@&muﬁs@ﬁdm Idn&etreht@ﬂqs anfd4iriultan@® adarldi@tdtion 20%
upl tofa I[ 0[ al wKYZatﬂ- nLI—HlLrI}tseS I &REa@e HR rats SHR rats SHR rats
Losartan/®l miastat’ t\Wo- nh n
del aye¢d-rel egase tabl=t of the Q!esen igvent O Group Group
suggesting that dissolution rat€¥f [theT"osaf ggﬂmﬂw administered
conponent in |the inventive |lagmbiwe demayed-[el ease N
tabl ef was mych sl ower Titkan |t hat in fthe contp gfdiffernt | atdifferen
. simultane: ui_lly 51mu1ta|160usy
f o mul atdo. |As" descri hagaabloVe, "t €arTY T elugaseeof e inte
| osartan in thesbwsalt an/ si miastmghingn m&wphasa . ,
conbi mation ljag time|detdyed-relgase| t aplet of "T'HE cvenine
presemt invention is|nuch slomer t han S|nvas1atMMg (light
unl i ke dissolfution profiles olstdirred| Pét"Yhe | gsartian ..
. . . . condifions conditions)
single tablet] and the sinmvastatin single tablet —as
t he contaneht drugs, are adm ni stered
3 4 5 5 5 5 5
number
State of animals at 20 hours after 5-day administration
systolic
blood
4 125.045.5 168.8. £8.3 127.8+10.5 124.0+8.0 122.0+9.5 124.4+1.7
pressure
(mmHg)
diastolic
blood
5 80.3£15.5 106.8+22.8 71.5¢17.3 77.8+14.1 74.8£11.0 74.04:13.1
pressure
(mmHg)
Mean blood
6 pressure 95.£10.6 127.8+13.9 90.0+8.4 93.3+8.4 90.849.2 90.249.8
(mmHg)
Pulse rate
7 457.0+55.0 439.0+18.6 460.8+74.3 498.8+45.0 465.5+£30.4 463.6+58.6
(rate/min)

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

The administration time applied in the animal study is conversely
58
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simul taneously. Thus, in the case of the inventive
tablet, the tine for netabolisnrel ated enzyne
w@isosriesre P450 to be regenerated after sinmaBCEKRR2007905405
nmet abolized first in the liver can be sufficiently
ensured. Test Exanple 7: Conparative dissolution
p:]ofi Ig test Conparative dissolution profile tests of
the | rbesartan/si nvasta ase. conbi pation |la
pfied de TSy ot Teaht gtﬁh‘ﬁr‘ggﬁ‘ntseé? PPPYsKE B e ¢ piothythm of
and control drugs (Zocor(r) (simvastatin single
huaidnst ) ;. Aprovel (r) (lrbesartan single tablet)), were
performed. The dissolution profile test of the
si nvast. alhi blocd pessenrct redacing effecs nedtdaskbldod rpredsare and diastolic
Uni ted States Pharmacopoei a (USP30), and the
b6 plesiuk @showedllow &alues tit dafy Stdamparddas did Kreeahgppnant
was perfornmed for a total of 480 m nutes, in which the

di ssol utFiRN,18Ed pHidse Sedltangetedy o Aol ih OIS, 336t 10.C Tt was
juice to artificial intestinal juice starting from 120

3s ﬁla@ftﬁeeéroﬁl}p G fttre@bt if€rdnfRines & &e%’gﬁﬁﬁ% l(lltl%}ﬁ Ronditions)

pro test~of" each conponent was per

foIIo the test res

ey A AL b0 gt Fefua Rt aﬁl"f‘oe AERR erdhoy
performed i.n the sane ner as in Test . -

can bel et | 50FPe; Se?nn&ﬁ n“‘?lﬂ? es§8PYﬁni rIpl“ﬂ’fﬁ’fuipl é‘dmlnlStered
test was perforned in the follow ng conditions,
simptanaonslynthe 6ppppttien of the peeseRigoysnstion he%%.%&mabhlood pressure
tabl et of the present invention showed a dissol ution

pdoding effscibliriagta tahe perord, fbm: the mpaningfto 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-II-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-II-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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15

the control drug Zocor(r), but the irbesartan
conponent showed a very slow dissolution rate conpared

wao o008hat12df the control drug Aprovel (r). [n thBCT/KR2007/005405

di ssolution profile testresults for the irbesartan
conmponent, the dissolution rate of the irbesartan

conponent up to 120 m nutes corresponding to the

artj.fici astric juige zone was |l ess than.10%in th

S PEliS AT P ORI o PEHESE URDTHEEE GHRLgeppig but the
del ayed-rel ease tablet of the present invention, but
inersasgbwat neooEmificanthe Adehtthe invegting test igeHip sheaved an increase of
di ssolution rate of the irbesartan conmponent in the
43siaquent sitiing dingolt blootd gsessmal refudine effericaminerdouf 3.3% in
up to a total of 150 mnutes in the control

thednnblload ippessufeuicdueing @ffectt and02 inerdase af t70lt%lin gful@4@te reducing
mnutes in the irbesartan/sinvastatin two-phase

SGRIDI BapaRd fodlietdrb® d@haveseespagtntallet s, e inventive test
present invention, suggesting that dissolution rate of

B é}{og&ea [di A6 COTRRAGHE ird the biAGall BBA bhesSurk AduicidBEeffect.
%’e‘ﬁpaye -rgl e%{sié tggﬁet vvlas ?ruc asI ovve:P t han thatr{gleen o
tﬁ% £ trol formulation. As described above, the early
rel gas of irbesartan in the irbesartan/sinvastatin

t wo- phase conbi nati on lag tinme del ayggr r el eaggod abl et
of the present invention is rmuch slower than
sinvastatin, unlike |difQBPEEFEN |pr 8FFTEs ObtPEFHED phEise rate
the irbesartan singl qsys@i) @immnd t@@siicVast @lehd) (per min)
single tablet, as the control drugir?mﬁre adm ni.st ef ed
similtaneously. Thug in the cage e | nvBACPAe

Naubdletopp t he tinme fon netzabedd snriel WBeth.enzy /g +£10.6 457.0+55.0

s%fgrg%ﬂro%ge PA50 To he Tegenerated gl £.65.SImuagiall N 435,156

1 zed first in the l1ver gan be sufficiently

J

Axdvsnisteell 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

124.048.0 77.8+14.1 93.3+8.4 498.8+45.0
the evening
Difference in blood pressure drop
between simultaneous

-0.3% +4.8% +3.3% +7.1%

administration and administration

at different times

This animal study was performed on rats 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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[Irbesartan test nmethod] Dissolution test: perforned
based on dissolution test nmethod of general test

woreiokosig23 n t he Korean Phar macopoei a, ei ght h eRPCT/K&2007/005405

Test met hod: paddl e nmethod, 50 rpm D ssolution nedia:
750 mM of 0.0 IMhydrochloric acid solution
(artificial gastric juice); 1000 mM of pH 6.8
hosphat e buffer solution (artificial intestinal
rpgcamult2peansl¥i s et hod:  hi gh- per f or mance i quid
chromat ogr aphy. Det ecti on wavel ength: 220 nm Mobile
phase: TestBxample O Peelinphasy fhisical bestf er (pH=3.7) = 33 :
67. Colum: stainless colum (having an inner dianeter
of 4. Farrixntple inehipt ¢dlinddal 38dyrmwds patdoeed wstdescribed in Table 10
octadecyl silyl silica gel. Flowrate: |.O nL/mn.
et i@l © Eonfitmi el effectidy tHeninvbhtbveTaghbilxtomp| Speéifically, in
ani mal study was perforned as described in Table 7

QBB dhp8! EGhmERiARNAVAiAbeh@nRbl e2bc?® thkler @vemki dfvastatin;
conposition. Specifically, in a control group,

' -avail L al ”
RETRCH SR ABAE SRRl s (400 hly PR (50 m
SR RRBF LA B R B L R oo, zoce”
bl g G o veinE St b SrTe fendso st o elease
provi ded i n Exanpl e

times of the drugs were the same as in the combination provided in Example of the

present invention.

[Table 10]

Multi institutional clinical study was compare with the pharmacokinetic
properties, 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® simultaneously 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 simultaneously 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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W@ 209p/0Si1e3 on.

of the present
drugs were the

that the adm n
anti hypertensi
7] Phar macoki ne

Al so,

invention, and thus the effects of the
same as those of the inventive

this ani mal study was desiPOBEER2WIN005405
istration time show ng the maxi mum

ve effect could be confirned.[Table

ti cs/ pharmacodynamcs in the results of

the clinical 4
Exanple, are s
10.[ Table 8] T
as test nodels
conditions. Th
ani mal study is
t he bi or hyt hm
humans. 1. In

i ARl study, performed in this Test
hown in Table 8 bel ow apd FIGS. 8 to
hrunalpiiafminisigted wifh VishsZopesr prrGrogRgr G diffegens times in the

light conditions and dark

e admnistration tinme a in the ,
The SR sl SPaptTTeddet © “ﬁﬁﬁé dayge &%y g comparison

Ofetwead the twd gOMR &S decforined. t he bi or hyt hm of

bl ood pressure reducing effects,

syst olic _bhlood

showed | ow va
group. 2. The
shown in FIGS.
adm ni stered a
conditions) wa
reduci ng effect
seen that, unl
S|nultaneously
i Fi{fesy prgiPafels
effect during p
of the day fol
t he average bl
be seen that,
different tine

pressure and di-ast
uk Effgecydefuatonconpared to the screeni ng
blPQngy Qzﬁcﬁﬁrﬁ“ rcgm};aﬁgldcdf N¥an gufs (ﬁ&&/én &Ueﬁre treatment and

was observe roup
! endu qf fs@rhé n‘t‘ wearrré@wilh blopfk Preverniaag LPH fygtween two

S nger§ ti e EKESIp@MhinistBred HBuiRhORY dall B8 Sdfipfadministered
% the Four groups. Thus, it can be

%éﬁ%ﬁ i@hvent i onal group adnmi ni stered

-Stdogd &ﬂmMISI Ed)n(ﬁﬂrlsﬁ)ﬁ of hﬁngaf @s’iatn before treatment and

[ hn?l 09 pgu%ygan mgar% s1tgu|;é3
ofilesgftotah ehozeterplr(imgAdh aItDImholleml dmg/dD), \Hﬂérpholesterol
O(ﬁg/dﬁ}r t%ﬁl?&:ﬁ& (Yn@/@ﬁ h)@r%r Ilisﬁ @ac&‘)Ls (HNB HOL- &RPL-C)), and

case of dm ni'stration
s,CV F‘Fl%'éouf’ Wétwéf‘alélé‘ two groups.

2. Safety evaluation

1#3)?essrureeg U{Ed n\gse Opressure lipid

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

Test groups

Administered drugs and _
Group name Number of patients

method

Administered with 20 mg
Group administered at ®
Zocor at 7 p.m., and after 4
different times in the 9
hours, administered with 50
evening ®
mg Cozaar at !1 p.m.

Group administered | Administered with 50 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 perfo

rmed 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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of the novel

conbi nation product of this present
i nvention conprising the angi otensin-
whb@skerizand t he HVG CoA reduct ase i nhi bitor

Il -receptor

angi otensin-11-receptor blocker and the HVG CoA

reduct ase i nhi bitor,
show an opti nal

pressure,

adm ni stered to reduce bl ood
anti hypertensi ve effect

conpared to when single fornul ati ons of each of the
angi otensin-11-receptor bl ocker and the HVG CoA
reduct ase i nhibitor are simnultaneously adm nistered.

Meanwhi | e,

Tabl e 9 bel ow shows the results of

nmeasur enent of bl ood pressure and pulse rate in the
group adm nistered with |Iosartan and sinmvastatin

simul taneously and the inventive group adm ni stered at
different tinmes in the norning according to the

pr esent

i nventi on.

As can be seen in Table 9, with

rEesBRet1Jt 0 the blood pressure reducing effects of

PEIBKR2007/005405

losartan and sinvastatin, the test group admnistered
at different tosmpa (@mahaddng t o Gbe Paasietred f\dERiehtdN
showed an i ncrease qf .0.3%. n mean sittingsystolic
ol BEES pr bssusBURiasts SR e lor oup URSHONRERS, og | Resuls
si mul t anedasémng bud42t he Chamge(BasleSaasing1pt D41 gnCHange@fit|.
Algo]‘the inventl ve tgst group |[showed an incfease of
4. 898 n an sitting diastolic |bl ood ptessurle reduci|ng
1 1 i st ] Group B
ehflestol an Zlfoggr eaﬁgl'gf 3. 3% n ms?ﬂ‘}bl ?019%.9r essif®e p
r?l‘%'—%()ng ef t @a n 1 pghease o . 1% ] p_“'(§ﬁ4%)at Ewas better.
reduci ngjeffect,| conpared to the group|adm nj stered
si ##f® angousl y. [Thus, [the inventive test group showed
a sbgnificant increase in the overall blood
r redr in ff -5T. | -79.1 Group B
pchc?lgs%elflole el%lél.% J 8e2.6 ect Imab © ?’14.2 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 0.312 0.538 showed a
(71.9%) (72.4%) .
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.

63




Thi s ani nmal

under

wa@ppBioed2i n t he ani nmal

humans,

because the biorhyt hm of
t he bi orhyt hm of humans.
del ayed rel ease of

Tashiea)

ded in the present
| ood pressure,

Acco

The admi nistration tine
study is conversely appPCBEHER2@7/005405

rdingly,

rats i s opposite to

t hrough the

it was denpnstrated that the

study was performed on rats as test nodels
i ght/dark conditions.

| osartan adm ni stered after 4 hours
i nvention in order to

group adm nl rgu rAe(gﬁhlmn%Q'ec{ he df uglséu;glg g}nfnrsg{ ?Qttdﬁ{'&egps

had an|excel pressure-re |ng e

conpar ed t@lmh@ewlmlﬁmamﬁm ni st ered windy dphédivlgs Results
si mul t aneQusly| TeAl EXaiphe Psclhgb! M #aiy  biheal
Fest—tof u.up e—+hA—thtS eHreal—-st uu_y WS

31? S%f‘( rihed in %e 10 ‘bl ow ips prder  1,g confitm thérowB
ef f'ect |of The [nven ive(¢¢np|1at|on SpeC|f|‘ak¢w%)inw%bamr
control—groups—commerciat -y avartabte—controt 139 B

glzﬁ%%? r) of bl et "og(20 |y "8t mvast atd n; ) was Group

n <tered al one, and @.zagor(r) tablet” and "(QGomaar was better

gﬁ¥ao|et' (507 g t0s rtar potassi um| VSD) were

a tesed s| mytancousty. [n gdest gigup] Similar
‘peswer (r) tablet" and |"@z%pr(r) tabllet” were (3.3%)
admnigtered af differjent, {ings, such that the el easeg;.,,p
. : . p

phigese 0f the drfugs.swerle the sameyas in tdee conbinatijon

provi ded in Exanpl e of| t @"Present invention, [CRADI e Was better
10] Thi s study supports the effects of the present

i nvention and used marketed drugs and was perforned in

smal |

patient group according to | CH GCP and KGCP.

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
25.4 27.4 26.1 28.0 Similar
50 IU/L) (71.9%) (7.3%)
ALT (0- 1.0 -2.44 Group B
40.4 414 37.1 34.7
45 TU/L) (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 82.9 84.8 normal
246 IU/L) (25.5%) 2.3%)
range
(A>B).
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Li pids neasured at 42 days (fasted) after the start of
admnistration in this clinical study are shown in

wa 28054123 bel ow. [ Tabl e 11] Bl ood pressure, pul BEI/KR2@7/005405

and pul se pressure, neasured at 4 1 days after the
start of admnistration in this clinical test, are
shown in Table 12 bel ow. [ Tabl e 12] Bi onarkers neasured

at 4 1 days after the start of admnistration ip this
clini d5pmithe ‘3“5?% S%\/Uﬁs‘ﬁ'ﬁ fotthe grovp aé’é‘PBWe“f‘{FHBF gimvastatin and
13]Fromthe clinical study results for the group )
lagnriani af diffeenttinaes aidrihe groapi admimisteredsuith gie gvgs simultaneously, it
different tinmes and the group adm nistered with the
wavgsvei that thergrours hdministeredwithrsowesstatinandtlosartgn atigifferent times
adm ni stered with sinvastatin and | osartan at

wihd tesetient in @l Sevahmtiex GRtdntnérs iinclading ebladdi prdsoure reducing, lipid
paranet ers including blood pressure reducing, lipid

TeB6ifohni 480 sRRGIRbOfss6diAte8 bioRfsiags. Hspekidlly) fekesrdup was no serious
Especially, in test group was no serious adverse

SMERES e@énl?sercﬁﬁé}aghd?lo MoRKEHONS e@%’rﬁ,mwl?]i oif EtheBfRCLREY upon the

occur upon the admnistration of eac Sl mvastatin

z%f]n%a{sg?ill(%r} 8fkac eg ?rx{vﬁ%ﬁtllﬁ %déltr(])sailx%é. dermonstrated through

Sal C I Ca

angi otensin-1.]-receptor blocker and th M5 CoA

FeauOteg TOHHL LA (B STBOTRIAIGH, DORDGS IPD fish that, when the
times according to the present invention, the HMG CoA, .
angintensis H-iepgntes hloskes g eHMSHE 0 Asedyqtasgiinhibitor are administered
anti hyperlipemal effect even at the sanme dose, o
goiffercaictimes adcendisg togthe pfesentuihwentionsthe fiGeGod fredugtase inhibitor
angi otensin-11-receptor blocker and the HVGCoA

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-II-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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reduct ase i nhibitor are adm ni stered sinultaneously.
I n addition, the enhanced bl ood pressure-reducing

wetdosns41ef t he angi otensin-11-receptor bl ockerPCT/KR2007/005405

adm nistered in order to reduce bl ood pressure was
denonstrated, and it can be seen that the
angi otensin-11-receptor bl ocker shows the opti nal
ffect due to the extension of the release tine .
FrRPIRSHON SHEk 88 CRdfovAINar SisHIopYURORaTYY SLEP IRy On sRal disorders,
the present invention relates to a |lag tine )
werbglichypdiomes anqleding ingulin resistange angd, digbetes gpprediabetes.
angi otensin-11-receptor blocker and an HMG CoA
r eductSasafically, he gresantd inyeotiod psovadgshardmeg elgtiversil system, which
conbi nation conprising an angi otensin-II-receptor
dngeises a daytime ddMpeCodlease dnatérded and nhiimniadiate vdieash nagerial, such
nost suitable for the prevention and treatnent of

RXOBE (IREIABN B G¥0ealk o te A@iitaBERIIeEcpRr ket Ghbédy and the
cardi ovascul ar, cardi opul nonary, pul nonary or rena

IVRRCRAN RodubBEARMNI r%éﬂqfeo&ﬁﬁog&ﬁldﬁqi thfs 'eﬁki’nubg the drugs can be

resi stance and, di abetes or predi abetes. Specifically,

t he present .i-nvent.i [ QVi '

el S3RprR e h I8 RO HER e NI EIH I BT Helayed
rgegg‘g qﬁr}%%ﬁafxgn%re 152&%6}&18 tv?lﬁlbﬂlle’ consic era}tlj?)gt ofI tli]lg absorption, the
angj otensin-11-receptor blocker in body and the

dism pachitie phaanacaloetiot #tion & eeh dBEL SRS idiaiRdhe most ideal
thus each of the drugs can be released at a specific
¢ticacyiand shfetyb odhen ifheadininistaged onceayday ystherpvering | ag
ti me del ayedrel ease formul ati on, which is designed
W t h tAlso,cthasprdenatinventiofi prénddesbs qrpparatinn tdethod of the lag time

delayed-release combination.
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nmet abol i sm and the pharmacol ogi cal action of each
drugs, so as to obtain the nost ideal efficacy and

wa@adoepsdidhen it i s admi nistered once a day i n PEEKR2007/005405

eveni ng. Also, the present invention provides a
preparation nethod of the lag tine del ayed-rel ease

conbi nation. CLAIMS 1. A lag tinme del ayed-rel ease

conbi nati on pharnaceutical ¢o ition, which

conprises a lag tine delayQ@Aﬁgﬁgase portion

conprising of an angiotensin-Il-receptor blocker as an
active ingredient and an i medi ate rel ease portion

conpri sing an HMGCoA reductase inhibitor as an active

i ngr edi.éntag thne Teleyebrebiase combinptir phecwacsutiaal composition, which
conposition according to Claim1, wherein | ess than 40
suinYprizks & ey ameuddayefi-relesscapugiial emaprisihg of at eppotensin-Il-receptor
bl ocker is released up to 4 hours after ora

wesleha$ b At ingfddidht bid@hn iR edid@ Rle@Spdttibh coH@pAThS an HMG-
bl ocker can be absorbed in the liver 3-4 hours later

EORDedudt s EMRIHA ab %H&fv%ﬂ?grbdlgﬁtb' tor. 3. The

conbl nat1 on pharnaceuti cal™ conposition according to
Claim2, wherein less than 30 wt % of the anmount of the
angiotensin-ll-receptor bl ocker is rel eased up to 4

hours .after o ni str h t hat

angi or i foP it g sraiseiomiiie pugingdn Gisim hevhercin
liver 3-4 hours |ater than the HVG CoA reduct ase

lesirihan fQmt%pt thiamewef theangiotensur Haecsptar dlgcker is released up to 4
conposition according to Claiml1, wherein the

lzovgs eftensiah-adminisicatisnosudh dok dhe pagipehsindbecaptordlarker can be
hours fromthe start of dissolution

absorbed in the liver 3-4 hours later than the HMG-CoA reductase inhibitor.

3. The combination pharmaceutical composition according to Claim 2, wherein
less than 30 wt% of the amount of the angiotensin-II-receptor blocker is released up to 4
hours after oral administration, such that the angiotensin-II-receptor blocker can be

absorbed in the liver 3-4 hours later than the HMG-CoA reductase inhibitor.

4. The combination pharmaceutical composition according to Claim 1, wherein
the angiotensin-II-receptor blocker is released after 4 hours from the start of dissolution

of the HMG-CoA reductase inhibitor.

5. The combination pharmaceutical composition according to Claim 1, wherein
the angiotensin-II-receptor blocker is selected from the group consisting of losartan,

valsartan, irbesartan, candesartan, telmisartan, eprosartan, olmesartan and
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Rhsrmerstiisaly ageensatie

of the HMG CoA reductase inhibitor. 5. The conbination
phar maceuti cal conposition according to Caim1l,

wob@ses4123 he angi otensin-11-receptor bl ocker iBCT/KR2007/005405

sel ected fromthe group consisting of |osartan,
val sartan, irbesartan, candesartan, telm sartan,
eprosartan, ol nesartan andpharmaceutically acceptable
salts thereof. 6. conbl ation pharnmaceutica
ﬁgmﬁ%@?ﬂ aimb5, wherein the
angi otensin-1Il-receptor blocker is |losartan or a
phar maceutically acceptable salt 5 thereof. 7. The
combi nati on pharnaceuti cal conposition according to
d ai m &, ThatvembimativhhamyicattiEak¢ampdsitioacepirdinglsb 6d4ivr 5, wherein
is losartan potassium 10 8. The conbi nati on
thb ahghteisin-atceptorpblatitar os lasagtan dirng pharnfdcantivally acceptable salt
wherein the angiotensin-I1-receptor blocker is
gerBri sed in an anmount of 5-1200 ng in the
conposition. 9. The conbi nati on pharnmaceuti ca
conposition according to Claiml, wherein] 5 the
HMG CoA reductase inhibitor is one or a m xture of two

or nor el ec ed fro cons i St of . .
o most A Shbgthsioh B afisl SeiRPhicn dsPitaflato Gleim 6. wherein
osuvast at i fluv ravastatln and

R aPeaen Eigerpor ot ibos M CSEHE cof . 10. The
conbi nati on pharnmaceuti cal conposition according to
Caim9, 0 wherein the HVG CoA reductase inhibitor is
one or a mxture of two or nore sel ected

8. The combination pharmaceutical composition according to Claim 1, wherein

the angiotensin-II-receptor blocker is comprised in an amount of 5-1200 mg in the

composition.

9. The combination pharmaceutical composition according to Claim 1, wherein
the HMG-CoA reductase inhibitor is one or a mixture of two or more selected from the
group consisting of simvastatin, lovastatin, atorvastatin, pitavastatin, rosuvastatin,

fluvastatin, pravastatin and pharmaceutically acceptable salts thereof.

10. The combination pharmaceutical composition according to Claim 9,
wherein the HMG-CoA reductase inhibitor is one or a mixture of two or more selected
from the group consisting of simvastatin, lovastatin, atorvastatin and pharmaceutically

acceptable salts thereof.

11. The combination pharmaceutical composition according to Claim 10,
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fromthe group consisting of sinmvastatin, |ovastatin,
atorvastatin and pharmaceutically acceptable salts

W bh@sedf123 11. The conbi nati on pharmaceuti cal PCT/KR2007/005405

conposition according to Claim 10, wherein the HMG CoA
reductase inhibitor is sinvastatin. 12. The
corrbi nati on pharmaceutical conposition according to

m1l, wherein the HVG CoA reductase inhibitor is
YYE‘?F&’H the HME-CoA mdygiase Hhibson SGIRKESHENt he conpositi on.
13. The conbi nati on pharmaceutical conposition
according to Caiml, wherein the lag tine
del ayed-rel ease portion conprises a
r el eask cbhe reombimgiomaplarinateuieile comdoditiom acherdipgotp Claim 1,
consi sting of an enteric polyner, a water-insoluble
whtrkiiethe FMGYAo Aot 4 datiibasinid camprisedindaropholiitof 5-160 mg in
pol ynmer. 14. The conbi nati on pharnaceuti cal
®RBRPbLIitign according to Caim13, wherein the
rel ease-controlling material is conprised in an anount
of 10-500 parts by wei ght based on 100 parts by wei ght
of the angiotensin-II- recept or bl ocker. 15. The
combi n pha eut i co Ssition.accor t
cdam % '?a% ﬁna&wg Bﬁa(rglﬁceunpgl C(ﬁlélpol SO% naé:gorﬂglg ?0 Claim 1

xture of two nor e selectedfromthe . .

TSI e e S, GFlpvR ipleest: BUDR COMPRAFE sdemBrRaEp Ying anaterial
acid copolﬁners hydr oxypr opyl net hyl cel | ul ose,
piectesd Gem, the gequparonsisiéng of s enterepelymep H Waleringoluble polymer, a
cel l ul ose propionate phthal ate, Eudragit L and
Eydtoptgbic ®@mpound and a hydrophilic polymer.

14. The combination pharmaceutical composition according to Claim 13,
wherein the release-controlling material is comprised in an amount of 10-500 parts by

weight based on 100 parts by weight of the angiotensin-II-receptor blocker.

15. The combination pharmaceutical composition according to Claim 13,
wherein the enteric polymer is one or a mixture of two or more selected from the group
consisting of polyvinyl acetate phthalate, methacrylic acid copolymers,
hydroxypropylmethylcellulose phthalate, shellac, cellulose acetate phthalate, cellulose

propionate phthalate, Eudragit L and Eudragit S.

16. The combination pharmaceutical composition according to Claim 13,
wherein the water-insoluble polymer is one or a mixture of two or more selected from

the group consisting of polyvinyl acetate, poly(ethylacrylate, methylmethacrylate)
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16. The conbi nati on pharmaceutical conposition
according to Claim 13, wherein the water-insoluble
w@eiogoeri23 s one or a mxture of two or nore sSePEDKRA07/005405
fromthe group consisting of polyvinyl acetate,
pol y(et hyl acryl ate, nethyl nmet hacryl ate)copol yners and
pol y(et hyl acryl ate, nethyl nethacryl ate,
tri met hyl am noet hyl net hacryl ate) copol yners as
wePhmesrhacr yl 8¢ copolPghistBylagyisie, cel | gl and methacrylate,
cellul ose acetate. 17. The conbi nati on pharmaceuti cal
teioretudaminoethsimacthaticylgte) somanais1®, polymetiaarylate copolymers, ethyl
hydr ophobi ¢ conpound is one or a m xture of two or
cdloss ehdodliatbst meegtatthe group consisting of fatty
acids, fatty acid esters, fatty acid al cohols, waxes
and inorganic materials. 18. The conbi nation
phar maceuti cal conposition according to Claim 17,
wher ei iy the RYALARRGRT ThafRIBRAHAY dotnd8RioR" acofling Y6 Claim 13,
of two or nore selected formthe group consisting of
r t - ceryl . : e

BB L OB BHpAIS sPRPPARLIsHRE R A ROENANE orthifeléered from

tearic acid. as ty aci or .fat id esters;
bt i inR o ey s, P i Gt Y a8 ibots s and
as fatty acid al cohols; Carnauba wax, beewax and
iRREABICIES i ne wax as waxes; and talc, precipitated
cal ci um carbonate, dibasic cal cium phosphate, zinc

oxi de, titanium oxide, kaolin, bentonite,

montnorillonite and veegum as inorganic materials. 19.
The colfbi Tat icombphatongihernhaceaticat conpygmisitioonaorbmglitegClaim 17,
to Claim13,
wherein the hydrophobic compound is one or a mixture of two or more selected form

the group consisting of glyceryl palmitostearate, glyceryl stearate, glyceryl behenate,
cetyl palmitate, glyceryl monooleate and stearic acid as fatty acids or fatty acid esters;
cetostearyl alcohol, cetyl alcohol and stearyl alcohol as fatty acid alcohols; Carnauba
wax, beewax and microcrystalline wax as waxes; and talc, precipitated calcium
carbonate, dibasic calcium phosphate, zinc oxide, titanium oxide, kaolin, bentonite,

montmorillonite and veegum as inorganic materials.

19. The combination pharmaceutical composition according to Claim 13,
wherein the hydrophilic polymer is one or a mixture of two or more selected from the
group consisting of saccharides, cellulose derivatives, gums, proteins, polyvinyl

derivatives, polymethacrylate copolymers, polyethylene derivatives and carboxyvinyl

polymers.
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wherein the hydrophilic polynmer is one or a m xture of
two or nore selected fromthe group consisting of

wa amslsizsles, cel | ul ose derivatives, guns, proREI/RR2007/005405

pol yvi nyl derivatives, polynethacrylate copol yners,

pol yet hyl ene derivatives and carboxyvi nyl pol yners. 20.

The conbi nati on pharnaceuti cal conposition according

to daim19, wherein the hydrophilic polynmer is one or.

a mi xt4% elhst wmlamalﬂomnwe%%aé&omp@%tw%eafg%imﬁ to Claim 19,
consi sting of dextrin, polydextrin, dextran, pectin
witeipdbe hpidrgphilig aroilyress, is ahgpnameixtuse Pl tyse acmerosglected from the
aci d, xylan, arabinoxylan, arabinogal actan, starch,

gryal consptiog pf dettangholydeniring dexteand pentipl angd pectimdasvatives, alginate,
sacchari des; hydroxypropyl net hyl cell ul ose,

PO grataciroeipY hcid e khiah O Seabitukgan X yapabitypalaceh) wt@de, hydroxypropyl
hydr oxyet hyl cel |l ul ose, nethyl cell ul ose,

é’?ﬁf&l}i’,ol)éﬁ%sgyhnd3 elnh {b 28 SAisHEBhaRY &L ggkﬂ%)%l/épylmethyl cellulose,

met hyl cél | ul ose acetate succinate, a

lgﬁggr)géﬁo%w?@eﬁﬁfogg l ﬁg%ﬂog%?ngtﬁ?/la%eﬁlﬁl)éem ifro rgﬂ Y%égﬁ%%é, methyl

ocust 'be ragacant h,” ca een

acaci u r abi gel l.an qum and xanth as
GilMoRE GE R AL B oot S, NSRBI R GIGR accace
al cohol , | yvi nyl pyrroljdone an ol yyi nyl.acet al
HeenHs) s Pudieyipatmethy h&?ﬁm el GriyBEVes; glar gum, locust
pol y(butyl nethacryl ate, ) i
Yean duprb ttiagReaRih carTAgIenAbt SViE BgAciR; ¢um arabic, gellan gum and xanthan
nmet hyl net hacryl ate) copol yners, pol y(nethacrylic acid,

gren asl gembagelatiat edsetopod yaeir sis aprdteps, yifaketingc algbhal, polyvinyl
acid, ethylacrylate) copolyners as pol ynethacryl ate

eRtidgner and ppblyeinyldcenk diejstdmiacsteatd yad hydlgniaybxdettvatives;
as pol yethyl ene derivatives; and carboner

poly(butyl methacrylate, (2-dimethylaminoethyl)methacrylate, methylmethacrylate)
copolymers, poly(methacrylic acid, methylmethacrylate) copolymers and
poly(methacrylic acid, ethylacrylate) copolymers as polymethacrylate copolymers;

polyethylene glycol and polyethylene oxide as polyethylene derivatives; and carbomer

as carboxyvinyl polymers.

21. The combination pharmaceutical composition according to Claim 1, which
is in the form of a single tablet existing as a two-phase matrix in which the lag time
delayed-release portion exists as a discontinuous phase, such that the angiotensin-II-
receptor blocker is released slowly, and the immediate release portion exists as a

continuous phase, such that the HMG-CoA reductase inhibitor is released immediately.

22. The combination pharmaceutical composition according to Claim 1,
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as carboxyvinyl polymers. 21. The conbination
phar maceuti cal conposition according to Caim1, which

WO g00Bn541be form of a single tablet existing asP@/KR2007/005405

t wo- phase matrix in which the lag tinme del ayed-rel ease
portion exists as a discontinuous phase, such that the

angi otensin-11receptor bl ocker is released slowy, and

the i medi ate rel ease_pqrtion exists as a conti nugus .
whase, theydag dmg d@ﬁée%mb‘:@ésm%% Ands the) HRMstiats relgase portion
rel eased i nmmedi ately. 22. The conbi nati on

eomalittecremb] tdaperasioviperire. i on according to Cai m

1,wherein the lag tine del ayed-rel ease portion and the

i mredi ate rel ease portion constitute a nmultil ayered
structure. 23. The conbi nati on pharnaceutica

CONpPos1. T8 cafmbdfaton @hirenaCbutical dompuitioh dcsordihg! toeClhig M which
of a single tablet having a dual layer structure which

1% @ Bt eSfloPm Y 2B 18 Bblet BB GQUMRT la§éi@ruchie WhEh dofBists of an inner
del ayed-rel ease portion and an outer |ayer conprising

L edi Cel ti . . N
SSHE PR AR R o KSR ARG PGRARE i Gtk B bprising the
pharmaceytical co sition according to aim1, which
PURTARE Felast PrrbP B Sy e RE ST 8fat Sk b Sore
consisting of the lag tine del ayedrel ease portion and
granul es consisting of the i medi ate rel ease portion.

25. The conbi nati on pharmaceutical conposition , ,
accor ¥ d hesombilation phemaceptics] gampasiiongcaerdingata Claim 1, which
uncoated tablet or a coated tablet. 26. The

is dnithe gbino f ph eapseleeednpsinge grapalss cowmistmgea thienlgg ttime delayed-
G ai m 25, which

release portion and granules consisting of the immediate release portion.

25. The combination pharmaceutical composition according to Claim 1, which

is in the form of an uncoated tablet or a coated tablet.

26. The combination pharmaceutical composition according to Claim 25, which
is the coated tablet comprising a coating layer which consists of a coating agent, a

coating aid or a mixture thereof.

27. The combination pharmaceutical composition according to Claim 26,
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.
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Is the coated tablet conprising a coating |ayer which
consists of a coating agent, a coating aid or a

worRooBas4a23 her eof . 27. The conbi nati on phar maceRtCT/ERR007/005405

conposition according to Caim26, wherein the coating

| ayer conprises one or a mxture of two or nore

sel ected fromthe group consisting of cellul ose
derivatives, sugar derivatives, polyvinyl derivatives,
waxes, fats, gelatin, polyethylene glycol, ethyl

cel lul ose, titanium oxide and diethyl phthal ate. 28. _

The cotfbi Raa icombplatiprrerhermacenticat cipmrpesition nagserdinglitp gClaim 26,
to Caim26, wherein the coating |layer is conprised in
wheraimathe togingllagerlis counpiibalsiachnoamaeung of Ot5al S weoghasedpn the total
the coated tablet. 29. The controll ed-rel ease

weight sfahé contgth@bleaceut i cal conposition of any one of

Claims 1 to 28, and its products which is adm ni stered
between 5 p.m and 10 p.m once a day, as

anti hypertensive and anti hyperli pi dem c agent.

29. The controlled-release combination pharmaceutical composition of any one

of Claims 1 to 28, and its products which is administered between 5 p.m. and 10 p.m.

once a day, as antihypertensive and antihyperlipidemic agent.
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